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Introduction and Background: 
 
Aerial infrared wildlife scans are widely regarded as the most accurate way 
to determine animal populations and distribution. 
 
Infrared sensors are used to detect the body heat produced by large 
animals, such as deer, which is greater than the surface temperatures of 
their surroundings. 
 
To minimize the effect of solar heating on the surrounding area, it is most 
effective to conduct an infrared survey after sunset. 
 
In order to be able to see as much as possible, infrared wildlife scans must 
be done after the leaves have fallen from the trees in autumn and before 
the trees bud out again in the spring. 
 
Furthermore, the winter months are preferable for conducting infrared 
scans as there will be a bigger temperature difference between the animals 
and their surroundings. Snow cover is also beneficial. 
 
 
Methods: 
 
Our infrared scan was done utilizing one of FLIR's latest and most 
advanced infrared cameras which has a resolution that is currently among 
the highest available in commercial and scientific infrared cameras. 
 
The infrared scan was done via airplane flying at a constant altitude. Due 
to the varying topography of the area, the altitude above the ground varied 
between approximately 1,000 feet and 1,200 feet.  
 
Fifteen (15) parks were scanned per outlines provided by the client. The 
total area of the parks surveyed was approximately 4,859 acres, or 7.6 
square miles. The total area surveyed, including perimeter buffers (300’-
400’) and internal areas that were not actually part of the parks was over 
8,900 acres, or 13.9 square miles.  



Methods (cont’d): 
 
The sites were irregularly shaped and individual flight plans were created 
to ensure complete coverage of every park, including an approximately 
300’-400’ buffer zone around each park. 
 
The “central area” of the park system, consisting of Mill Creek Park, 
Hitchcock Woods, Huntington Woods, Mill Creek Wildlife Preserve, and 
Collier Preserve, were all flown together as one big area on the first night 
of the survey (January 21/22, 2022).  
 
The parks to the east of the central area (McGuffey Wildlife Preserve, 
Yellow Creek, Springfield Forest, and Cranberry Run Headwaters) and to 
the west of the central area (Vickers Nature Preserve, Sebring Woods, Egypt 
Swamp Preserve, Sawmill Creek, Metro Parks Farm, and Hawkins Marsh), 
were flown individually on the second night of the survey (January 26/27). 
 
Flight line headings (directions) for each work area were chosen based on 
the highest efficiency for each site. Flight lines were spaced approximately 
375 feet apart. This allowed for approximately 30% overlap in the coverage 
from one line to the next to ensure that there were no gaps in the 
coverage due to wind, turbulence, or human error.  
 
Radiometric sequences (thermal infrared "videos") were recorded 
continuously for each flight line at a frame rate of at least 15 frames per 
second. The camera was pointed straight down through an opening in the 
floor of the airplane. This permitted the entire survey area to be seen, 
unobstructed, at slightly forward and slightly backward angles (as the lens 
field of view is approximately 25°) in addition to being seen straight down. 
Analyzing the thermal signatures in multiple frames covering the entire 
field of view of the lens helps to differentiate deer from other objects and 
allows for a higher likelihood of identifying thermal signatures consistent 
with the presence of deer in and around large trees and in densely wooded 
areas. 
 



Methods (cont’d): 
 
Each sequence was analyzed frame-by-frame. Individual frames were 
thermally tuned and analyzed by a certified thermographer to identify 
thermal signatures consistent with the presence of deer. One hundred, 
fourteen (114) sequences were recorded and over 105,000 individual 
frames were analyzed in order to prepare this report. 
 
Many different frames are analyzed when determining whether or not a 
particular thermal signature is caused by a deer. Furthermore, each frame 
was thermally tuned in many different ways to help differentiate a deer’s 
signature from that of another object. 
 
Adjacent sequences were analyzed to avoid duplicating deer counts in 
areas of overlap. Although deer could possibly move far enough in the 
time between flight lines to be mistaken for unique signatures, the 
likelihood of that happening is low. Deer are most active at dusk and 
dawn, and the scans were done well after sunset to decrease the chances 
for that type of error. 
 
During the analysis, the infrared images were also compared side-by-side 
to "Google® Earth" imagery in order to identify natural and man-made 
features that may produce infrared readings that could be confused with 
wildlife. Items that could produce strong thermal signatures include 
natural items such as standing water, ice, rocks, tree trunks, and even 
certain types of vegetation. Man-made objects that can appear as thermal 
anomalies include sewer drains, electrical transformers, manhole covers, 
lights, and structures. 



General Notes and Disclaimers: 
 
As stated earlier, infrared scans are widely considered to be the most 
accurate method for counting deer. The accuracy of infrared surveys is 
most often quoted to be “85% or better” when done in ideal conditions. 
 
This accuracy is accepted even though most infrared surveys only scan 
part of a site and then extrapolate the data to come up with the count. 
Although that method may yield results that are “close enough” for some 
purposes, Above All – Ohio does not extrapolate data from partial scans. 
We scan the entire site and count every thermal signature that we see that 
is consistent with the presence of deer. We also plot the locations as 
accurately as possible on Google Earth so as to get an idea of the 
distribution of the herds in addition to the population count. 
 
In ideal or nearly ideal conditions, our method could potentially provide 
greater accuracy than the accepted norm, but we can never claim 100% 
accuracy in “real world” conditions. Some reasons for this are: 
 
(1)  Wildlife moves. As stated previously, deer are crepuscular animals and 
are most active around dusk and dawn. We generally start our surveys at 
least two hours after sunset to allow the deer time to become less active. 
Still, deer may be on the move at any time of the night and could 
conceivably cover enough ground be mistaken for a unique animal. 
  
(2)  The infrared scans do not actually show “deer” – they show thermal 
patterns and any anomaly in the pattern must be analyzed to determine 
whether it is likely caused by the presence of a deer or something else. 
Whether or not a particular thermal anomaly is a deer or something else is 
always a judgement call. The survey and analysis are performed utilizing 
high quality equipment and powerful analytical software. However, due to 
the limits of technology and the conditions unique to any given location 
within the site, the thermographer must rely on his or her background, 
knowledge of wildlife, knowledge of infrared science, and past experience 
to make the call as to whether or not a particular thermal signature 
resulted from the presence of a deer or not.  



General Notes and Disclaimers (cont’d): 
 
(3)  Some anomalies may be due to the presence of other large mammals – 
horses, livestock, humans, or even smaller animals such as coyote (in 
some situations). For purposes of this survey, it was assumed that all 
signatures consistent with the presence of deer were, in fact, deer. If it is 
known that a particular part of the surveyed area is regularly used for 
livestock grazing (for example), please let me know so I can reevaluate the 
area(s).  
 
(4)  Our infrared scan was planned and performed to the best of our ability 
and knowledge with consideration to infrared science, thermography, 
wildlife biology, weather conditions, site geography and topography, and 
other conditions at the time the work was completed. However, this report 
can only be considered accurate for the dates and times of the scan. The 
results presented herein will be different from those of any other survey 
(infrared or otherwise) that may have been done in the past or may be 
done in the future. 



Survey Details and Condition Analysis: 
 

Geographic Data: 
 
The areas surveyed were in Mahoning County, Ohio. 
 
The areas surveyed were irregularly shaped but consisted of 
approximately 4,859 total acres within fifteen (15) distinct parks. 
The total area surveyed of approximately 8,908 acres includes a 
buffer zone around each park, roughly 300’-400’ wide. 
 
Site Conditions: 
 
Several areas of the parks were very densely wooded. Even without 
leaves on the trees, thermal signatures of the deer can be masked by 
tree branches in densely wooded areas and very difficult to pick out. 
However, it is worth noting that in such heavily wooded areas, 
ground vegetation (food) is scarce, so deer are less likely to be 
present there anyway. 
 
It was estimated that there was about 6” of snow cover in all 
scanned areas on both nights of the scan. It was also very cold on 
both nights – temperatures were 10°F and below - for the duration 
of the scans both nights. Winds were light and humidity levels were 
neither unusually high nor low. 
 
My overall assessment is that the site physical conditions was very 
good and that the overall weather conditions were nearly ideal both 
nights. Data quality was excellent both nights. My overall 
assessment of the survey conditions was excellent. 
 
Due to the previously mentioned factors, we can never guarantee 
total accuracy in any survey. However, I feel that these results are 
comfortably within the generally accepted “normal” accuracy range 
of 85%. 



Celestial Data: 
 

Dates and times of survey:  
 

(1) Approximately 8:45 PM EST January 21 
to approximately 12:30 AM EST January 22 
 

(2) Approximately 8:40 PM EST January 26 
to approximately 1:10 AM EST January 27 

 
Sunset times:  
 

(1) Approximately 5:25 PM EST, January 21, 2022 
 

(2) Approximately 5:32 PM EST, January 26, 2022 
 

Weather Data:  
 

Sky condition during survey:  
Clear in the vicinity of the surveyed area for the entire 
duration of the survey, both nights. 

 
Temperature:  

At or below 10°F for the entire duration of the survey, 
both nights. 

 
Winds at time of scan:  

Less than 10 mph for the entire duration of the survey, 
both nights. 

 
Snow cover: 

Approximately 6” at all locations, both nights. 
 

My overall assessment of the suitability of the environmental 
conditions for an infrared wildlife survey is that the conditions were 
nearly ideal, both nights. 



Review of Acquired Data: 
 
Flight conditions were excellent during the scan with minimal wind 
and turbulence, both nights. 
 
All equipment functioned as expected. 
 
Due to variations in elevation across the site, lack of thermal 
contrast in some areas, and the very narrow depth of field of the 
infrared camera, some portions of the data were not optimally 
focused. However, data from all flight lines was usable. 
 
Overlap of flight lines was good and consistent and there were no 
gaps in coverage noted. At the time of scan, a few flight lines 
appeared to be spaced farther apart than normal due to wind drift 
and/or human error causing the plane to be slightly off course. In 
these instances, additional flight lines were flown to ensure there 
would be no gaps in coverage. 
 
Resolution of the imagery was calculated to be between 8” and 9” 
per pixel in most areas. This resolution is more than adequate to 
detect thermal anomalies caused by the presence of deer. 
 
My overall assessment of the data quality is that it was excellent. 



Infrared Scan Results and Discussion: 
 
A total of 3,613 thermal infrared signatures with properties consistent with 
the presence of deer were identified within the fifteen (15) parks that were 
surveyed. 
 
Of those signatures, 2,935 were within the various park boundaries as we 
were provided. The remaining 678 signatures were outside, but generally 
within 300’-400’ of a park boundary. Animals observed within the buffer 
zone likely reside mainly within the parks. (Note that some signatures were 
a little farther away than 400’, but no signature was included in the count 
if it was more than 500’ away.) 
 
It should be noted that if a thermal signature was within one park’s 
surveyed area as well as within the buffer zone of an adjacent park, the 
signature was only counted once (for the park it was within). 
 
Two sets of calculations are included with the report. The first set’s 
calculations are based strictly on the number of signatures observed within 
the park boundaries. The second set includes the buffer zone in the area 
calculations and the additional signatures observed within the buffer zone. 
 
The second set of data which includes signatures in the buffer zone is 
likely to be the more accurate representation of the "true" density of the 
population.  
 
On the strict counts, numbers will be skewed when the park area is small 
and the buffer zone adds considerable acreage (percentage-wise) to the 
scanned area (for example, Cranberry Run, and Egypt Swamp) or the park 
has irregular boundaries (such as Mill Creek). The numbers can be 
drastically skewed when both of these conditions exist (such as Yellow 
Creek). 
 
The deer densities on the whole were much higher than I have personally 
seen in the past. Densities around 100-150 deer per square mile are more 
common than the 200-300 and even higher densities observed here. 



Infrared Scan Results and Discussion (cont’d): 
 
Because the densities observed were much higher than I expected, extra 
time was taken to review the data. Many signatures were spot checked and 
given a second look to see if there may be some other explanation for the 
anomaly. In other cases, entire flight lines were re-analyzed from scratch 
and compared to the original analysis. 
 
After evaluating the environmental and site conditions, data quality, and 
performing the self-imposed crosscheck of the analysis, I have a high 
degree of confidence that our results are at least 85% accurate and are 
likely to be even more accurate. 
 
The high densities of deer may be the result of such things as minimal or 
no population control efforts or culling programs in place for extended 
periods of time; habitat that can support a large herd of deer; lack of 
natural predators; and, in the case of the central area parks at least, an 
inability of the deer to migrate out of the area as their population grows. 
(The parks in the central area are surrounded by residential and 
commercial development leaving no easy way for the animals to migrate 
out of the area.) 
 
High population densities can cause serious problems such as property 
damage in the form of automobile accidents; health issues such as 
malnourished deer becoming sick; and/or safety issues such as deer 
becoming aggressive as they compete for food. They can also cause 
problems that are merely a nuisance such as feeding off of and/or 
destroying residents’ landscaping and decorative plants in order to 
survive.  
 
Note that determining any specific problems due to overpopulation, 
determining the overall health of the herd, determining the health of the 
ecosystem of the parks, or making recommendations for controlling the 
deer population or correcting any perceived or identified problem is 
beyond my area of expertise and beyond the scope this report.  



Infrared Scan Results and Discussion (cont’d): 
 
It is therefore highly recommended to review the results of this survey with 
wildlife management experts and personnel that are familiar with the 
specific parks and the deer population therein before making any 
decisions regarding further action. 
 
If there are any questions regarding the data, this report, or the survey in 
general, please do not hesitate to contact me. 



List of files and images included in report: 
 

(1) Count Summary showing number of thermal signatures identified 
on a per-park basis as well as some calculations on density and 
habitat. 
 

(2) Count Ranges (based on estimated accuracy) and additional 
density/habitat calculations. 
 

(3) Aerial photo maps showing the location of observed thermal 
signatures consistent with the presence of deer (aerial images 
used are Copyright Google® Earth) in each park. 

 
(4) Sample infrared imagery showing thermal anomalies consistent 

with the presence of deer. 
 
 



Additional file delivered: 
 

Mill Creek MetroParks 2022 Deer Survey - Final.kmz: This file is a 
"Google® Earth" KMZ file showing the park boundaries as provided, 
the approximate survey area for each park (purple outlines), and the 
approximate observed locations of infrared signatures consistent 
with the presence of deer. This file can be opened and viewed within 
Google® Earth. 
 
Each marker on the result maps and included in the KMZ file 
indicates the number of signatures detected at each location. The 
observed location of the signatures is at the pointed end of the 
marker. For groups of deer, the pointed end of the marker was 
placed approximately in the middle of the group. 
 
In some areas, the markers could be placed very accurately. 
However, in heavily wooded areas or areas that have little or no 
distinguishing land features, the placement accuracy may be lower. 
 
A marker with “no name” indicates that the signature was observed 
inside the park boundary. A marker named “x” means that it was 
observed outside the park, but within the buffer zone. A marker 
named “xx” means it was outside the park and more than 500’ away 
from a boundary. Markers named “xx” were NOT included in any 
park’s count.  
 
Side note: The marker description (such as “151-617-325-240”) is 
only used internally during the analysis of the data. It is in, in effect, 
a serial number for that particular signature which allows us to 
quickly find it in the infrared data sequences if needed for further 
review. If there are two serial numbers in the description, the 
signature was observed in the overlap area of adjacent flight lines 
and deemed to be the same thermal signature or set of signatures. 
 

 
  
 



Deer Count Summary - All Parks

Park
Park Size 

(acres)
Park size 
(sq miles)

Count
Acres per 

Deer
Deer per 

Acre
Deer per 
Sq Mile

Acres 
Surveyed

Sq Miles 
Surveyed

Count
Acres per 

Deer
Deer per 

Acre
Deer per 
Sq Mile

Mill Creek Park 1,626 2.54 903 1.80 0.56 355 3,491 5.45 1,034 3.38 0.30 190 2.15

Hitchcock Woods 689 1.08 429 1.61 0.62 398 1,010 1.58 497 2.03 0.49 315 1.47

Huntington Woods 383 0.60 354 1.08 0.92 592 571 0.89 361 1.58 0.63 405 1.49

Mill Creek Wildlife Sanctuary 482 0.75 267 1.81 0.55 355 712 1.11 342 2.08 0.48 307 1.48

Collier Preserve 303 0.47 124 2.44 0.41 262 450 0.70 151 2.98 0.34 215 1.49

McGuffey Wildlife Preserve 78 0.12 48 1.63 0.62 394 152 0.24 70 2.17 0.46 295 1.95

Yellow Creek 76 0.12 80 0.95 1.05 674 274 0.43 119 2.30 0.43 278 3.61

Springfield Forest 89 0.14 69 1.29 0.78 496 207 0.32 87 2.38 0.42 269 2.33

Cranberry Run Headwaters 27 0.04 19 1.42 0.70 450 89 0.14 26 3.42 0.29 187 3.30

Vickers Nature Preserve 262 0.41 116 2.26 0.44 283 411 0.64 184 2.23 0.45 287 1.57

Sebring Woods 39 0.06 37 1.05 0.95 607 87 0.14 49 1.78 0.56 360 2.23

Egypt Swamp Preserve 75 0.12 54 1.39 0.72 461 247 0.39 102 2.42 0.41 264 3.29

Sawmill Creek 167 0.26 141 1.18 0.84 540 265 0.41 214 1.24 0.81 517 1.59

MetroParks Farm 402 0.63 197 2.04 0.49 314 654 1.02 243 2.69 0.37 238 1.63

Hawkins Marsh 161 0.25 97 1.66 0.60 386 288 0.45 134 2.15 0.47 298 1.79

Totals and Averages: 4,859 7.59 2,935 1.66 0.60 387 8,908 13.92 3,613 2.47 0.41 260 1.83

Ratio of 
Surveyed 

Area to Park 
Size

Thermal Signatures Observed
within Park Boundaries

Thermal Signatures Observed
within Park Boundaries

plus Signatures within ~300-400' buffer
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Deer Count Ranges by Park - CENTRAL (estimated accuracy of survey: 85%)

Mill Creek Park Low Count High Low Count High
Count: 768 903 1,038 Count: 879 1,034 1,189

Acres per deer: 2.12 1.80 1.57 Acres per deer: 3.97 3.38 2.94

Deer per square mile: 302 355 409 Deer per square mile: 161 190 218

Hitchcock Woods Low Count High Low Count High
Count: 365 429 493 Count: 422 497 572

Acres per deer: 1.89 1.61 1.40 Acres per deer: 2.39 2.03 1.77

Deer per square mile: 339 398 458 Deer per square mile: 268 315 362

Huntington Woods Low Count High Low Count High
Count: 301 354 407 Count: 307 361 415

Acres per deer: 1.27 1.08 0.94 Acres per deer: 1.86 1.58 1.38

Deer per square mile: 503 592 680 Deer per square mile: 344 405 465

Mill Creek Wildlife Sanctuary Low Count High Low Count High
Count: 227 267 307 Count: 291 342 393

Acres per deer: 2.12 1.81 1.57 Acres per deer: 2.45 2.08 1.81

Deer per square mile: 301 355 408 Deer per square mile: 261 307 354

Collier Preserve Low Count High Low Count High
Count: 105 124 143 Count: 128 151 174

Acres per deer: 2.87 2.44 2.12 Acres per deer: 3.51 2.98 2.59

Deer per square mile: 223 262 301 Deer per square mile: 183 215 247

Park Area (383 acres) Surveyed Area (571 acres)

Park Area (482 acres) Surveyed Area (712 acres)

Park Area (303 acres) Surveyed Area (450 acres)

Surveyed Area (3,491 acres)Park Area (1,626 acres)

Park Area (689 acres) Surveyed Area (1,010 acres)



Deer Count Ranges by Park - EAST (estimated accuracy of survey: 85%)

McGuffey Wildlife Preserve Low Count High Low Count High
Count: 41 48 55 Count: 60 70 81

Acres per deer: 1.91 1.63 1.41 Acres per deer: 2.55 2.17 1.89

Deer per square mile: 335 394 453 Deer per square mile: 251 295 339

Yellow Creek Low Count High Low Count High
Count: 68 80 92 Count: 101 119 137

Acres per deer: 1.12 0.95 0.83 Acres per deer: 2.71 2.30 2.00

Deer per square mile: 573 674 775 Deer per square mile: 236 278 320

Springfield Forest Low Count High Low Count High
Count: 59 69 79 Count: 74 87 100

Acres per deer: 1.52 1.29 1.12 Acres per deer: 2.80 2.38 2.07

Deer per square mile: 422 496 571 Deer per square mile: 229 269 309

Cranberry Run Headwaters Low Count High Low Count High
Count: 16 19 22 Count: 22 26 30

Acres per deer: 1.67 1.42 1.24 Acres per deer: 4.03 3.42 2.98

Deer per square mile: 383 450 518 Deer per square mile: 159 187 215

Park Area (27 acres) Surveyed Area (89 acres)

Park Area (78 acres) Surveyed Area (152 acres)

Park Area (76 acres) Surveyed Area (274 acres)

Park Area (89 acres) Surveyed Area (207 acres)



Deer Count Ranges by Park - WEST (estimated accuracy of survey: 85%)

Vickers Nature Preserve Low Count High Low Count High
Count: 99 116 133 Count: 156 184 212

Acres per deer: 2.66 2.26 1.96 Acres per deer: 2.63 2.23 1.94

Deer per square mile: 241 283 326 Deer per square mile: 244 287 329

Sebring Woods Low Count High Low Count High
Count: 31 37 43 Count: 42 49 56

Acres per deer: 1.24 1.05 0.92 Acres per deer: 2.09 1.78 1.54

Deer per square mile: 516 607 698 Deer per square mile: 306 360 415

Egypt Swamp Preserve Low Count High Low Count High
Count: 46 54 62 Count: 87 102 117

Acres per deer: 1.63 1.39 1.21 Acres per deer: 2.85 2.42 2.11

Deer per square mile: 392 461 530 Deer per square mile: 225 264 304

Sawmill Creek Low Count High Low Count High
Count: 120 141 162 Count: 182 214 246

Acres per deer: 1.39 1.18 1.03 Acres per deer: 1.46 1.24 1.08

Deer per square mile: 459 540 621 Deer per square mile: 439 517 594

Metro Parks Farm Low Count High Low Count High
Count: 167 197 227 Count: 207 243 279

Acres per deer: 2.40 2.04 1.77 Acres per deer: 3.17 2.69 2.34

Deer per square mile: 267 314 361 Deer per square mile: 202 238 273

Hawkins Marsh Low Count High Low Count High
Count: 82 97 112 Count: 114 134 154

Acres per deer: 1.95 1.66 1.44 Acres per deer: 2.53 2.15 1.87

Deer per square mile: 328 386 443 Deer per square mile: 253 298 342

Park Area (161 acres) Surveyed Area (288 acres)

Park Area (75 acres) Surveyed Area (247 acres)

Park Area (167 acres) Surveyed Area (265 acres)

Park Area (402 acres) Surveyed Area (654 acres)

Park Area (262 acres) Surveyed Area (411 acres)

Park Area (39 acres) Surveyed Area (87 acres)





































The following pages are some examples of the infrared imagery obtained. 
It is important to understand that determining whether any “dot” in the 
image is a deer or something else, many frames are analyzed and many 
different temperature spans are applied to the frames.  
 
It should also be noted that anomalies can be much more easily seen in 
video form. It is very difficult to separate “candidate signatures” in static 
images. 
 
The following images represent some of the more readily identifiable 
signatures in static form and even then, they may be difficult to interpret 
by the average viewer. 







Copyright Notice: 
 
All report content, except for Google Earth imagery, is Copyright 2022, 
Above All - Ohio; all rights reserved. You are licensed to print, copy, or 
otherwise use any image or report text for any legal reason within your 
organization, contingent upon receipt of the full payment of our invoice. 
No content may be sold or given to any outside third party without 
written consent of Above All - Ohio. 
 
Certification: 
 
The infrared survey was completed to the best of my ability utilizing one 
of the latest FLIR infrared cameras under conditions that were acceptable 
for this application. Acquired images were analyzed using the latest 
version of the “FLIR Tools+” and FLIR’s ExaminIR software. 
 
I, a Certified Level II Thermographer, attest that I performed the scan, 
analyzed the acquired images, and prepared the reports. When and if 
necessary, I consulted with a Certified Level III Thermographer regarding 
any anomalies that I was not comfortable with diagnosing myself. 
 
Please feel free to contact me with any questions you may have regarding 
this report or any of the conclusions found in it. 
 
 
 
 
 
 
 
 
This report was prepared by: 

 
Mike Holthouse, Certified Level II Thermographer 
Above All Aerial & Specialty Photography - Ohio 



1  |  P a g e

White-tailed Deer Population Densities - 2022 Trail Camera Surveys                                                                
Mill Creek MetroParks                                                                                        
Mahoning County, Ohio

Introduction

The White-tailed Deer (Odocoileus virginianus) is a member of the Cervidae family (alongside Elk, 
Moose, Mule Deer, etc.) and serves as a keystone herbivore throughout its native range which primarily 
includes eastern North America. White-tailed deer have proven to be extremely adaptable, as their 
populations have risen exponentially since the late 20th century despite increased habitat fragmentation 
caused by human development. As the population of white-tailed deer on the landscape rises and the 
amount of available habitat is reduced, a definitive increase in negative impacts associated with the 
overabundance of deer has become apparent over the last several decades. While these effects can be felt 
across all landscapes, they are often disproportionally concentrated in urban/suburban areas including 
parks and municipalities.

To better understand the size and health of the deer herd located on MetroParks properties and to gauge 
the effectiveness of trail camera surveys for estimating population densities of white-tailed deer, Mill 
Creek MetroParks staff initiated survey efforts at Hitchcock Woods and the Mill Creek Wildlife 
Sanctuary, beginning in late July 2022.  

Materials and Methods

The survey methodology discussed below was based upon the guidelines provided by researchers at the 
Mississippi State University Deer Ecology and Management Lab and the National Deer Association.  

Site Selection  

Camera locations were chosen based upon known areas of deer activity, ease of access for maintenance, 
and to be evenly distributed throughout the facility. Based upon available research, each camera site is 
based upon a 100-acre survey area. 

Survey Duration 

After site selection, each location was pre-baited with shelled corn (~25# per camera) for a period of 
seven (7) days beginning on 7/11 and concluding on 7/18 – sites were rebaited three (3) times per week 
on Mondays, Wednesdays, and Fridays. Photographs were taken and reviewed during the pre-baiting 
period to ensure proper camera placement, however, the data from this seven (7) day period was not used 
in the final count.  

Following the pre-baiting period, the survey period was initiated and continued for fourteen (14) 
consecutive days beginning on 7/18 and concluding on 8/1. During this time cameras were rebaited three 
(3) times per week on Mondays, Wednesdays, and Fridays (~25# per camera). 

Data Collection and Review

The trail cameras were programmed to take pictures 24-hours per day but would only trigger once every 
five (5) minutes taking one photo at a time – each photo was time and date stamped.  



2  |  P a g e

During the survey period, SD cards were collected from each camera site once per week (7/25 and 8/1 
respectively) and the data was reviewed and categorized. Photos were separated into four (4) categories: 
unique bucks, total bucks, total does, and total fawns and the data from the two-week survey period was 
combined into the final results. 

Results

Data was analyzed using the guidelines provided by the MSU Deer Lab and the National Deer 
Association (NDA). This methodology is based upon the number of known unique bucks photographed 
compared to the total number of buck pictures taken – dividing these two numbers gives you a 
“population factor” that can then be used to estimate the number of unique does and fawns based upon the 
total number of photos taken.  

The data for each survey site can be seen in the figures below:  

   

Mill Creek Wildlife Sanctuary H itchcock Woods
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Discussion

The recommend population density of white-tailed deer is 10-20 per square mile,  populations greater than  
often exceed the ecological carrying capacity of the landscape and can cause significant damage to native 
flora due to overbrowsing. With the population estimate in both study areas greatly exceeding the 
recommended range of 10-20 deer per square mile both properties are at a very serious risk of long-term 
ecological damage associated with overbrowsing. Such damage is already readily apparent within both 
areas, but most notably at Hitchcock Woods.   

It was observed that many of the deer photographed at Hitchcock Woods appeared to be emaciated and in 
poor physical condition, this coupled with the very apparent browse damage witnessed onsite suggests 
that the population of white-tailed deer at this facility has not only exceeded the ecological carrying 
capacity of the land but also may be approaching biological carrying capacity. Biological carrying 
capacity is the population level in which a species can persist on the landscape in a sustainable fashion 
based upon available resources (food, water, shelter).  

Overall, it was determined that utilizing the survey methodology provided by MSU and NDA was a cost 
effective and accurate way to monitor populations of white-tailed deer utilizing MetroParks property. It is 
recommended that the MetroParks continue to utilize trail cameras surveys using this methodology to 
better understand populations densities of white-tailed deer throughout the park system and how deer are 
impacting the ecosystem. 

Notes

This survey effort should be considered a minimum population density at each facility and should only be 
considered accurate at the time of survey. Deer movements and their utilization of any given property will 
change throughout the season and year to year depending upon available resources (food, water, shelter).  

Many of the pictures collected were of raccoons, waterfowl, songbirds, and other wildlife – the 
subsequent 5-minute delay likely resulted in some deer not being photographed if they passed through 
while the camera was inactive. With that being said, the methodology provided by MSU and NDA 
accounts for this possibility and it is assumed that ~80% of the deer within a 100-acre study zone will be 
photographed over a 14-day survey window.   

Additional Resources

Conducting Camera Surveys to Estimate Population Characteristics of White-tailed Deer
http://extension.msstate.edu/sites/default/files/publications//p2788.pdf  
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The United States Department of Agriculture (USDA), Animal and Plant Health Inspection 
Service (APHIS), Wildlife Services (WS) was requested to conduct a count of white-tailed deer 
(Odocoileus virginianus) within Mill Creek MetroParks, Mill Creek Park property.  The 
objective of the count was to provide the MetroParks with an index of the deer population. 
 
Study Area  
 
Mill Creek Park is situated between State Route 224 and Interstate 680 in northeast Mahoning 
County.  Mill Creek Park is approximately 2.4 square miles of green space surrounded by 
developed areas.  The Mill Creek flows through the park supplying water to three lakes.  Mill 
Creek Park is comprised of multiple hike and bike trails, natural terrain hiking trails as well as 
multiple outdoor recreation areas.  In addition, there are two golf courses located within Mill 
Creek Park. 
 
Methods 
 
Wildlife Services utilized two observers with handheld thermal imagers to identify and count 
deer while driving a pre-determined route.  The route was created to cover as much of the park as 
possible and to minimize the possibility of counting deer more than once (Figure 1).  The 
number of deer observed as well as their approximate locations were recorded on a map of the 
park.   
 
Results 
 
The deer count occurred on 8 March 2021 between 18:30 and 21:30. A total of 39 deer were 
observed.  An underlying assumption for many survey techniques designed to estimate deer 
abundance is that deer are evenly distributed across the landscape. To that end, WS used Arc GIS 
to approximate the total area of the park that was observed from the survey route with the 
thermal imaging equipment.  It is estimated that 83% of the available area in the park was 
included in the count.  Wildlife Services concludes that this count yields a range estimate of 39-
47 deer within the Mill Creek Park at the time this count was conducted. 
 
Deer observations were distributed throughout the park with 59% (n=22) occurring south of 
State Route 62 and 41% (n=17) located north of State Route 62. Of the 22 deer observations 
south of State Route 62, six occurred on or adjacent to the Mill Creek Park golf course.  The 
remaining 16 observations occurred within proximity to residential properties. Of the 17 deer 
observations north of state route 62, 24% (n=4) occurred within proximity to surrounding 
residential properties.  The remaining 11 observations 76% (n=13) of observations occurred in 
natural habitats within the park.  Portions of the survey route included areas outside of Mill 
Creek Park boundaries to increase access and because of road closures within the park.  No deer 
were counted outside of the park boundary.  Figure 2 below contains a summary of the number 
and location of deer observed in Mill Creek Park during the WS deer count. 
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Discussion 
 
The composition of roads and drivable hike and bike trails within Mill Creek Park, combined 
with the size of the park, were favorable to conducting a ground count for white-tailed deer using 
thermal imagers. In addition, weather conditions during the survey were favorable for deer 
movement.  Deer were observed to be on their feet and actively feeding throughout the duration 
of the count.  Deer that are active are more likely to be observed.   
 
The results of any deer survey/counting method should be viewed as a snapshot of the deer 
population during the timeframe the survey was completed.  White-tailed deer populations can 
fluctuate temporally and seasonally.  Potential reasons for these fluctuations include deer 
movement because of weather, food availability or preference, the breeding season and as a 
result of human pressures (i.e. hunting).  
 
Recommendations  
 
White-tailed deer population estimates/counts should be interpreted in context with other 
quantifiable measures of deer damage such as, annual browse surveys, vegetation plots, deer 
exclosure plosts, etc.  These indices may be used to identify specific geographical areas within 
Park that support higher than recommended numbers of deer or deer that may pose an elevated 
threat to natural resources.    
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Figure 1. A map showing the route (pink) in Mill Creek Park, Ohio that was used to conduct the white-
tailed deer count on 8 March 2021. 
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Figure 2.  A map depicting the approximate location and number of white-tailed deer observed during the 
8 March 2021 count in Mill Creek Park, Ohio. 
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The United States Department of Agriculture (USDA), Animal and Plant Health Inspection 
Service (APHIS), Wildlife Services (WS) was requested to conduct a count of white-tailed deer 
(Odocoileus virginianus) within Mill Creek MetroParks, Mill Creek Park property.  The 
objective of the count was to provide the MetroParks with an index of the deer population. 
 
Study Area  
 
Mill Creek Park is situated between state route 224 and interstate 680 in northeast Mahoning 
County.  Mill Creek Park is approximately 2.4 square miles in of green space surrounded by 
heavily developed areas.  The Mill Creek flows through the park supplying water to three lakes.  
Mill Creek Park is comprised of multiple hike and bike trails, natural terrain hiking trails as well 
as multiple outdoor recreation areas.  In addition, there are two golf courses located within Mill 
Creek Park. 
 
Methods 
 
Wildlife Services utilized two observers with handheld thermal imagers to identify and count 
deer as we drove a pre-determined route.  The route was created to cover as much of the Park as 
possible and to minimize the possibility of counting deer more than once (Figure 1).  The 
number of deer observed as well as their approximate locations were recorded on a map of the 
Park.   
 
Results 
 
The deer count occurred on 15 March 2022 between 19:30 and 21:30. A total of 61 deer were 
observed.  An underlying assumption for many survey techniques designed to estimate deer 
abundance is that deer are evenly distributed across the landscape. To that end, WS used Arc GIS 
to approximate the total area of the Park that was observed from the route with the thermal 
imaging equipment.  It is estimated that 83% of the available area in the Park was included in the 
count.  Wildlife Services concludes that this count yields a minimum estimate of 61-73 deer 
within the Mill Creek Park at the time this count was conducted. 
 
Deer observations were evenly distributed throughout the park with 53% (n=32) of the total 
south of state route 62 and 47% (n=29) north of state route 62. Of the 32 deer observations south 
of state route 62, 16 occurred on or adjacent to the Mill Creek Park golf course.  The remaining 
16 observations occurred within proximity to residential properties. Of the 29 deer observations 
north of state route 62, 69% (n=20) occurred within proximity to residential properties.  The 
remaining nine observations (31%) occurred in natural habitats.  Portions of the survey went 
outside of Mill Creek Park boundaries due to access points into the park.  Eleven deer were 
counted outside of the park boundary.  These observations occurred no more than 150 yards from 
the park boundaries.  Figure 2 below contains a summary of the number and location of deer 
observed in Mill Creek Park during the WS deer count. 
 
Discussion 
 
The composition of roads and drivable hike and bike trails within Mill Creek Park, combined 
with the size of the park, were conducive to conducting a ground count for white-tailed deer 
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using thermal imagers. In addition, weather conditions during the survey were favorable for deer 
movement.  Deer were observed to be on their feet and actively feeding throughout the duration 
of the count.  Deer that are active are more likely to be observed.   
 
The results of any deer survey/counting method should be viewed as a snapshot of the deer 
population during the timeframe the survey was completed.  White-tailed deer populations can 
fluctuate temporally and seasonally.  Potential reasons for these fluctuations include deer 
movement because of weather, food availability/preference, the breeding season and as a result 
of human pressures (i.e. hunting).  
 
Recommendations  
 
White-tailed deer population estimates/counts should be interpreted in context with other 
quantifiable measures of deer damage such as, annual browse surveys, vegetation plots, deer 
exclosures, etc.  These indices may be used to identify specific geographical areas within Park 
that support higher than recommended numbers of deer or deer that may pose an elevated threat 
to natural resources.    
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Figure 1. A map showing the route (red) in Mill Creek Park, Ohio that was used to conduct the white-
tailed deer count on 15 March 2022. 
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Figure 2.  A map depicting the approximate location and number of white-tailed deer observed during the 
15 March 2022 count in Mill Creek Park, Ohio. 
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White-tailed Deer Population Densities - 2023 Trail Camera Survey                                                                
Mill Creek Park                                                                                      

Mahoning County, Ohio
Introduction

The White-tailed Deer (Odocoileus virginianus) is a member of the Cervidae family (alongside Elk, 
Moose, Mule Deer, etc.) and serves as a keystone herbivore throughout its native range which primarily 
includes eastern North America. White-tailed deer have proven to be extremely adaptable, as their 
populations have risen exponentially since the late 20th century despite increased habitat fragmentation 
caused by human development. As the population of white-tailed deer on the landscape rises and the 
amount of available habitat is reduced, a definitive increase in negative impacts associated with the 
overabundance of deer has become apparent over the last several decades. While these effects can be felt 
across all landscapes, they are often disproportionally concentrated in urban/suburban areas including 
parks and municipalities.

To better understand the size and health of the deer herd located on MetroParks properties and to gauge 
the effectiveness of trail camera surveys for estimating population densities of white-tailed deer, Mill 
Creek MetroParks staff-initiated survey efforts at Hitchcock Woods and the Mill Creek Wildlife 
Sanctuary, beginning in late July 2022.  

Materials and Methods

The survey methodology discussed below was based upon the guidelines provided by researchers at the 
Mississippi State University Deer Ecology and Management Lab and the National Deer Association.  

Site Selection  

Fifteen (15) camera locations were chosen based upon known areas of deer activity, ease of access for 
maintenance, and to be evenly distributed throughout the facility (see attached map). Each camera is 
designed to cover a 100-acre area, however there are three (3) instances of overlap between cameras this 
overlap is reflected in the total surveyed area (1436 acres). 

Survey Duration 

After site selection, a motion activated trail camera was placed at each location with shelled corn used as 
attractant (~25# per camera) for a period of fourteen (14) days beginning on 7/14 and concluding on 7/28
– three (3) of the sites (East Park, Chestnut Hill, and Anderson Run) where not established until 7/17 and 
concluded on 7/31 this provided 14 days of data for each location. Camera locations were rebaited three 
(3) times per week on Monday, Wednesday, and Friday of each week.  

Data Collection and Review

The trail cameras were programmed to take pictures 24-hours per day but would only trigger once every 
five (5) minutes taking one photo at a time – each photo was time and date stamped.  

During the survey period, SD cards were collected from each camera three (3) times per week (Monday, 
Wednesday, Friday) and the data was reviewed and categorized. Photos were separated into four (4) 
categories: unique bucks, total bucks, total does, and total fawns - any photos that could not identified and 
placed into these categories were not used in the final count. 



2  |  P a g e

Results

Data was analyzed using the guidelines provided by the MSU Deer Lab and the National Deer 
Association (NDA). This methodology is based upon the number of known unique bucks photographed 
compared to the total number of buck pictures taken – dividing these two numbers gives you a 
“population factor” that can then be used to estimate the number of unique does and fawns based upon the 
total number of photos taken.  

In total, the 15 cameras collected 6,694 photos of white-tailed deer during the two-week survey window – 
once categorized, the total breakdown is as follows: 

• Surveyed Area – 1436 Acres (2.24 mi2) 
• Unique Bucks – 46 
• Total Buck Pictures – 1223 
• Total Doe Pictures – 3917
• Total Fawn Pictures - 1554 

Using these figures, the computation form provided by the National Deer Association was used to 
estimate the total population, sex ratios, and deer densities within the surveyed areas – the results are as 
follows (see attached data sheet): 

Total Estimated Population – 281 (51 Bucks, 165 Does, 64 Fawns) 

• Doe to Buck Ratio – 3.24 
• Fawn to Doe Ratio – 0.39  
• Acres per Deer – 5.11 
• Deer Density per Square Mile - 125 

Survey Accuracy 

This survey effort should be considered a minimum population density and should only be considered 
accurate at the time of survey. Deer movements and their utilization of any given property will change 
throughout the season and year to year depending upon available resources (food, water, shelter).  

Based upon research from MSU Deer Lab, we know that trail cameras are 90% effective at documenting 
deer within 100 acres over the course of a 14-day survey period, this is supported by the fact that buck 
movement between cameras was very limited. Only 7 of the 46 (15%) unique bucks documented during 
the survey were seen on multiple cameras, the most notable example was travel between Chestnut Hill 
and East Park which is reasonable to expect based upon the two cameras overlapping in coverage (see 
attached map). 

If we assume that deer are evenly distributed across the landscape, based upon the density estimate of 125
deer/mi2 an adjusted estimate for the entirety of Mill Creek Park (1,626 acres or 2.54 mi2) would be 318 
deer within park boundaries. Furthermore, using the same assumption we can extend the survey area to 
include an approximate ~300-400’ buffer beyond park boundaries (3,491 acres or 5.45 mi2) the estimated 
total population would rise to 681 deer. Again, deer movement varies greatly throughout the year based 
upon food sources, weather conditions, breeding, etc. Factors such as emigration, immigration and deer 
distribution during different times of year in relation to MetroParks boundaries are largely unknown at 
this time. 
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MCP Trail Camera Data Sheet 2023 
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Mill Creek Park Deer Densities North vs. South of Midlothian Blvd.

To aide in determining management decisions relating to the 2023 targeted removal program, the data 
was also separated into two (2) sets which represent Mill Creek Park north of Midlothian Blvd. and Mill 
Creek Park south of Midlothian Blvd. As seen in the graph above, the distribution of antlered bucks was 
fairly even throughout the park, however, the number of does and fawns were notably higher in the 
southern section. 

In terms of total estimated population, the southern section of Mill Creek Park was 33.5% higher as 
compared to the northern section. Higher deer densities in the southern portions of the park can be
confirmed by staff observations and other survey methods employed by the MetroParks.

Discussion

Research tells us that the recommended population density of white-tailed deer is 10-20 per square mile, 
populations greater than this often exceed the ecological carrying capacity of the landscape and can cause 
significant damage to native flora due to overbrowsing. As documented by this study, the number of 
unique antlered bucks alone exceeds ecological carrying capacity (51 bucks/2.24 mi2 = 23 bucks per mi2)
– when the entire population is considered (125 deer/mi2) estimates greatly exceed carrying capacity, 
further demonstrating the need for active management of deer populations within Mill Creek Park.   

Evidence of extensive ecological damage caused by overbrowsing is readily apparent throughout the Park 
with distinct browse lines and little to no understory regeneration are commonplace – this can be seen 
visually but is also support through ecological survey work conducted in June of 2023 that be found on 
the MetroParks’ website (https://www.millcreekmetroparks.org/white-tailed-deer-in-mill-creek-
metroparks/).  
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Notes

Many of the pictures collected were of raccoons, birds, and other wildlife – the subsequent 5-minute delay 
likely resulted in some deer not being photographed if they passed through while the camera was inactive. 
With that being said, the methodology provided by MSU and NDA accounts for this possibility and it is 
assumed that ~90% of the deer within a 100-acre study zone will be photographed over a 14-day survey 
window.   

It is recommended that for futures surveys, cameras be programmed to take 2 or 3 pictures bursts on the 
same 5-minute timer. This will increase the labor demand when counting and sorting photos but will 
provide more information when identifying deer. 

Additional Resources 

Conducting Camera Surveys to Estimate Population Characteristics of White-tailed Deer
http://extension.msstate.edu/sites/default/files/publications//p2788.pdf  
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Mill Creek Park
Trail Camera Survey

July 2023

••0 0.85 1.70.42 Miles

Trail Camera Locations

Survey Area (100 Acres
per Camera)

Mill Creek Park Property
Boundary

300-400' Buffer Beyond
MCMP Property
Boundaries

West Golf #1

West Golf #2

West Golf #3
East Golf

Anderson Run
East Newport

NPWL #2

NPWL #1

Chestnut Hill

East Park

Axe Factory

Bears Den
Slippery Rock

Birch Hill

Calvary Run
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L ast Rev ised 8 . 4 . 2 3

2023 Trail Camera Survey  –  Mill Creek Park                                                                   
U nique B uck Master L ist

T h e following list represents th e forty - six ( 4 6 )  u niq u e b u ck s th at were docu m ented du ring th e 2 0 2 3  trail 
cam era su rv ey  condu cted in M ill C reek  Park  ( J u ly  2 0 2 3 ) .  D istingu ish ing u niq u e b u ck s from  one anoth er 
and track ing th e nu m b er of tim es a u niq u e b u ck  is pictu red th rou gh ou t th e su rv ey  period is critical to 
su ccessfu lly  u tiliz e trail cam eras to estim ate localiz ed popu lations of wh ite- tailed deer on a property .

T o determ ine if b u ck s were indeed u niq u e,  th e following m etrics were considered:

• N u m b er of Points
• Antler C onfigu ration
• Body  M ark ings
• Body  C h aracteristics 

T o articu late differences b etween indiv idu al b u ck s,  term s su ch  as ty pical v s non- ty pical m ay  b e u sed to 
describ e differences in antler configu ration and indiv idu al points m ay  b e referenced –  see exam ples 
b elow.

Exam ple of a “ T y pical”  Bu ck Exam ple of a “ N on- T y pical”  Bu ck

BrowtineG 2
G 3

G 4

M ain Beam
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Buck 1 – West Golf #1  

8 Points, Typical, Symmetrical, Distinct Markings on Body 
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Buck 2 – West Golf #2  

2 Points, Unbranched, Right Antler Widens Near Top 
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Buck 3 – West Golf #2 

Typical, 8 Points, Left Browtine Longer Than Right, Short G3s on Both Sides, Mark on Right Side of Body – 
Visually Similar to Buck #1 
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Buck 4  - East Park, Chestnut Hill 

Non-Typical, 8 Points, Right Browtine is Split, 3 Points on Right Side, 4 on Left Side 

 

 

 



6 | P a g e  
 

Buck 5 – East Park 

Typical, 8 Points, Short G3s on Both Sides, Narrow Width 

 

 

 

 



7 | P a g e  
 

Buck 6 – East Park, Chestnut Hill 

Typical, 7 Points, 3 Points on Right Side, 4 on Left, Marking on Back Leg Right Side 
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Buck 7 – NPWL #2 

6 Points, 4 on Left, 2 on Right, No Browtine on Right Side, Very Short G3 on Left Side, Left Main Beam 
Increases in Mass Towards the Terminal Point 

 

 

Photo Taken in Person on 8/4/23 – Was Not Included in 
Survey Calculations 
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Buck 8 – East Newport 

Typical, 8 Points, Width Just Past Ears, Symmetrical, Short Browtines 
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Buck 9 – East Newport 

Typical, 8 Points, Short G3s on Both Sides, Antlers Pointed Up and Outwards 
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Buck 10 – East Newport 

5 Points, Small Brow Tine on Right Side, Small Extra Point on Outside of Right Main Beam 
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Buck 11 – East Newport 

Typical, 9 Points, Split on Left G2, Left G3 Longer than G2 
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Buck 12 – Axe Factory 

Typical, 8 Points, Left Side of Rack Taller than Right, Bald Spot Across Shoulders, Black Warts on 
Chest/Back 
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B uck 1 3 –  West G olf #1

T y pical,  1 2  points,  Righ t G 2  Split,  L eft G 2  C u rv es Back wards
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Buck 14 – Axe Factory 

Wide, 10 Points with Long Brow Tines that Curve Outwards 
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Buck 15 – Axe Factory 

Non-Typical with Drop Tine on Left Side 
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Buck 16 – Axe Factory 

Typical, 9 Points, Extra Point on Left G2, Brow Tines Almost Touch 
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Buck 17 – Axe Factory   

6 Points with Browtines, Black Wart on Left Side of Body 
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Buck 18 – Axe Factory 

5 Points, 3 Points on Right, 2 on Left w/ Browtines 
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Buck 19 – Axe Factory 

6 Points, 2 Points on Left + Browtine, 3 on Right
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Buck 20 – Axe Factory 

5 Points, No Browtines, 3 Points on Left, 2 on Right  
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Buck 21 – Slippery Rock  

Non-Typical, Left Antler Curves Down Towards Eye 
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B uck 22 –  Slippery  Rock

T y pical,  9  Points,  5  Points on L eft,  4  on Righ t
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Buck 23 – Slippery Rock 

Typical, 7 Points, 4 Points on Left, 3 on Right, Broken/Damaged Right Brow Tine 
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Buck 24 – Slippery Rock  

Typical, 8 Points, Shorter G3 on Right Side, Extra Point on Right Antler Base 
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Buck 25 – Slippery Rock   

Typical, 8 Points, Short Browtines, Very Small G3s on Both Sides ~1” or Less 
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Buck 26 – Slippery Rock/Calvary Run  

Typical, 8 Points, Brow Tines Spread Far Apart ~10-12”, Short G3s on Both Sides 
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Buck 27 – Birch Hill 

4 Points, 2 Points on Each Side, No Brow Tines 
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Buck 28 – Bears Den  

6 Points, 2 Points on Right Plus Browtine, 3 on Left, No Browtine  
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Buck 29 – Anderson Run  

6 Points, Very Short G2 and G3 Tines, No Visible Brow Tines 
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Buck 30 – Chestnut Hill, East Newport 

Non-Typical, 8 Points with Long Split Brow Tine on Right Side 
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Buck 31 – Chestnut Hill, East Park 

Spike ~3”, Damaged Left Eye in Night Vision 
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Buck 32 – Chestnut Hill, East Newport 

Typical, 8 Points, Short G3s on Each Side, White in Color 
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Buck 33 – Anderson Run  

5 Points, 3 on Left with Brow Tine, 2 on Right, Brow Tine on Left, Visually Similar to Buck #4, See 
Difference in BT (Right Side vs. Left) and No Extra Point on Right Main Beam 
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Buck 34 – Anderson Run 

Typical, 8 Points, Tall Browtines, Left Browtine Slightly Longer, Dark Spot (Wart) in Right Ear  
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Buck 35 – Anderson Run 

Typical, 8 Points, Width Past Ears, Short G3 on Right Side 
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Buck 36 – Birch Hill  

4 Points, Browtines + Main Beam on Each Side 
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Buck 37 – Anderson Run 

~10” Spike with Small Brow Tine on Right 
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Buck 38 – West Golf #1  

3 Points, Beams Point Outwards – Visually Similar to Buck #2, On Camera at Different Locations within 2 
Minutes See WG #2 Photo 18 on 7/19 and WG#1 Photo 26 on 7/19 
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Buck 39 – West Golf #1 and #3 

6 Points, 2 on Left, 2 on Right + Browtines on Each Side 
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Buck 40 – West Golf #1  

3 Points, 2 on Right, 1 on Left, Visually Similar to Buck #37 see Difference in BT (Left vs. Right). 
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Buck 41 – East Golf 

Typical, 7 Points, 4 on Right, 3 on Left with Split on Left G2 
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Buck #42 – NPWL #2, East Newport 

8 Points, Main Beam/G3 on Left Side Unique Curvature, Mark on Left Side of Body Behind Front 
Shoulder 
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Buck 43 – East Golf 

5 Points, 2 on Left, 3 on Right, No Visible Brow Tines  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



45 | P a g e  
 

Buck #44 – Slippery Rock  

8 Points, Distinct Marks on Back and Right Side of Body – Visually Similar to Buck #24, See Differences in 
Length of Right G3, Lack of Extra Point on Right Antler Base, and Difference in Body Markings.  
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Buck #45 – West Golf #1 

Typical, Symmetrical, 10pts, Width Past Ears 
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Buck #46 – Calvary Run 

Spike – Visually Similar to Buck #31, However No Damage to Left Eye in Night Vision.  
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Introduction and Background: 
 
Aerial infrared wildlife scans are widely regarded as the most accurate way 
to determine animal populations and distribution. 
 
Infrared sensors are used to detect the body heat produced by large 
animals, such as deer, which is greater than the surface temperatures of 
their surroundings. 
 
To minimize the effect of solar heating on the surrounding area, it is most 
effective to conduct an infrared survey after sunset. 
 
In order to be able to see as much as possible, infrared wildlife scans must 
be done after the leaves have fallen from the trees in autumn and before 
the trees bud out again in the spring. 
 
Furthermore, the winter months are preferable for conducting infrared 
scans as there will be a bigger temperature difference between the animals 
and their surroundings. Snow cover is also beneficial. 
 
 
Methods: 
 
Our infrared scan was done utilizing one of FLIR's highest resolution 
infrared cameras 
 
The infrared scan was done via airplane flying at a constant altitude. Due 
to the varying topography of the area, the altitude above the ground varied 
between approximately 1,200 feet and 1,400 feet.  
 
Fifteen (15) parks were scanned per outlines provided by the client. The 
total area of the parks surveyed was approximately 4,859 acres, or 7.6 
square miles. The total area surveyed, including perimeter buffers 
(approximately 300’-400’ beyond the parks’ boundaries) and internal 
areas that were not actually part of the parks was over 8,700 acres, or 13.6 
square miles.  
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Methods (cont’d): 
 
The sites were irregularly shaped and individual flight plans were created 
to ensure complete coverage of every park, including the approximately 
300’-400’ buffer zone around each park. 
 
The “central area” of the park system, consisting of Mill Creek Park, 
Hitchcock Woods, Huntington Woods, Mill Creek Wildlife Preserve, and 
Collier Preserve, were all flown together as one big area on the first night 
of the survey (January 21/22, 2024). Also flown on the first night were four 
(4) of the smaller sites in areas east and west of the central areas. These 
sites were Cranberry Run, Springfield Forest, Egypt Swamp, and Sebring 
Woods.  
 
The six (6) remaining outlying parks - McGuffey Wildlife Preserve, Yellow 
Creek, Vickers Nature Preserve, Sawmill Creek, Metro Parks Farm, and 
Hawkins Marsh - were flown individually on the second night of the survey 
(February 18/19, 2024). 
 
Flight line headings (directions) for each work area were chosen based on 
the highest efficiency for each site. Flight lines were spaced approximately 
400 feet apart. This allowed for approximately 30% overlap in the coverage 
from one line to the next to ensure that there were no gaps in the 
coverage due to wind, turbulence, or human error.  
 
Radiometric sequences (thermal infrared "videos") were recorded 
continuously for each flight line at a frame rate of at least 15 frames per 
second. The camera was pointed straight down through an opening in the 
floor of the airplane. This permitted the entire survey area to be seen, 
unobstructed, at slightly forward and slightly backward angles (as the lens 
field of view is approximately 25°) in addition to being seen straight down. 
Analyzing the thermal signatures in multiple frames covering the entire 
field of view of the lens helps to differentiate deer from other objects and 
allows for a higher likelihood of identifying thermal signatures consistent 
with the presence of deer in and around large trees and in densely wooded 
areas. 
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Methods (cont’d): 
 
Each recorded sequence was analyzed frame-by-frame. Individual frames 
were thermally tuned and analyzed by a certified thermographer to identify 
thermal signatures consistent with the presence of deer. Ninety-six (96) 
sequences were recorded and approximately 84,300 individual frames 
were analyzed in order to prepare this report. 
 
Many different frames are analyzed when determining whether or not a 
particular thermal signature is caused by a deer. Furthermore, each frame 
was thermally tuned in many different ways to help differentiate a deer’s 
signature from that of another object. 
 
Adjacent sequences were analyzed to avoid duplicating deer counts in 
areas of overlap. Although deer could possibly move far enough in the 
time between flight lines to be mistaken for unique signatures and 
therefore double counted, the likelihood of that happening is very low. 
Furthermore, there is an equal probability that the deer could move far 
enough between flight lines to be missed altogether and not be counted at 
all. Deer are most active at dusk and dawn, and the scans were done well 
after sunset to decrease the chances for that type of error. 
 
During the analysis, the infrared images were also compared side-by-side 
to "Google® Earth" imagery in order to identify natural and man-made 
features that may produce infrared readings that could be confused with 
wildlife. Items that could produce strong thermal signatures include 
natural items such as standing water, ice, rocks, tree trunks, and even 
certain types of vegetation. Man-made objects that can appear as thermal 
anomalies include sewer drains, electrical transformers, manhole covers, 
lights, and structures. 
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General Notes and Disclaimers: 
 
As stated earlier, infrared scans are widely considered to be the most 
accurate method for counting deer. The accuracy of infrared surveys is 
most often quoted to be “85% or better” when done in ideal conditions. 
 
This accuracy is accepted even though most infrared surveys only scan 
part of a site and then extrapolate the data to come up with the count. 
Although that method may yield results that are “close enough” for some 
purposes, Above All – Ohio does not extrapolate data from partial scans. 
We scan the entire site and count every thermal signature that we see that 
is consistent with the presence of deer. We also plot the locations as 
accurately as possible on Google Earth so as to get an idea of the 
distribution of the herds in addition to the population count. 
 
In ideal or nearly ideal conditions, our method could potentially provide 
greater accuracy than the accepted norm, but we can never claim 100% 
accuracy in “real world” conditions. Some reasons for this are: 
 
(1)  The biggest source of error is that the infrared scans do not actually 
show “deer” – they show thermal patterns and any anomaly in the pattern 
must be analyzed to determine whether it is likely caused by the presence 
of a deer or something else. Whether or not a particular thermal anomaly 
is a deer or something else is always a judgement call. The survey and 
analysis are performed utilizing high quality equipment and powerful 
analytical software. However, due to the limits of technology and the 
conditions unique to any given location within the site, the thermographer 
must rely on his or her background, knowledge of wildlife, knowledge of 
infrared science, and past experience to make the call as to whether or not 
a particular thermal signature resulted from the presence of a deer or not.  
 
(2)  Some thermal anomalies may be due to the presence of other warm-
blooded animals – horses, livestock, humans, and even smaller animals 
such as coyote and bear. For purposes of this survey, it was assumed that 
all signatures consistent with the presence of deer were, in fact, deer. If it 
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General Notes and Disclaimers (cont’d):  
 
is known that a particular part of the surveyed area is regularly used for 
livestock grazing (for example), please let me know so I can reevaluate the 
area(s).  
 
(3) Although not a large source of error, wildlife does move. As stated 
previously, deer are crepuscular animals and are most active around dusk 
and dawn. We generally start our surveys at least two hours after sunset to 
allow the deer time to become less active. Still, deer may be on the move 
at any time of the night and could conceivably cover enough ground to 
either be counted twice or missed altogether. 
 
(4)  Our infrared scan was planned and performed to the best of our ability 
and knowledge with consideration to infrared science, thermography, 
wildlife biology, weather conditions, site geography and topography, and 
other conditions at the time the work was completed. However, this report 
can only be considered accurate for the dates and times of the scan. The 
results presented herein will be different from those of any other survey 
(infrared or otherwise) that may have been done in the past or may be 
done in the future. 
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Survey Details and Condition Analysis: 
 

Geographic Data: 
 
The areas surveyed were in Mahoning County, Ohio. The areas 
surveyed were irregularly shaped but consisted of approximately 
4,859 total acres within fifteen (15) distinct parks. The total area 
surveyed of approximately 8,717 acres includes a buffer zone 
around each park, roughly 300’-400’ wide. 
 
Site Conditions: 
 
Several areas of the parks were very densely wooded. Even without 
leaves on the trees, thermal signatures of the deer can be masked by 
tree branches in densely wooded areas and very difficult to pick out. 
However, it is worth noting that in such heavily wooded areas, 
ground vegetation (food) is scarce, so deer are less likely to be 
present there anyway. 
 
It was estimated that there was about 2” of snow cover in all 
scanned areas on both nights of the scan. It was also below freezing 
on both nights – temperatures were approximately 15°F and below 
on the night of January 21/22 and approximately 29°F and below on 
the night of February 18/19 - for the duration of the scans both 
nights. Winds were less than 10mph and humidity levels both nights 
were slightly high for winter (~70% Jan 21/22, ~60% Feb 18/19). 
 
My overall assessment is that the site physical conditions were very 
good and that the overall weather conditions were very good both 
nights. Data quality was excellent both nights. My overall 
assessment of the survey conditions was very good. 
 
Due to the previously mentioned factors, we can never guarantee 
total accuracy in any survey. However, I feel that these results are 
comfortably within the generally accepted “normal” accuracy range 
of 85%. 
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Celestial Data: 
 

Dates and times of survey:  
 

(1) Approximately 9:05 PM EST January 21 
to approximately 1:35 AM EST January 22 
 

(2) Approximately 10:15 PM EST February 18 
to approximately 12:45 AM EST February 19 

 
Sunset times:  
 

(1) Approximately 5:25 PM EST, January 21, 2024 
 

(2) Approximately 5:59 PM EST, February 18, 2024 
 

Weather Data:  
 

Sky condition during survey:  
Clear skies on Jan 21/22; partly cloudy on Feb 18/19. 

 
Temperature:  

At or below freezing for the entire duration of the 
survey, both nights. (15°F and below Jan 21/22; 
29°F and below Feb 18/19)  

 
Winds at time of scan:  

Less than 10 mph for the entire duration of the survey, 
both nights. 

 
Snow cover: 

Approximately 2” at all locations, both nights. 
 

My overall assessment of the suitability of the environmental 
conditions for an infrared wildlife survey is that the conditions were 
very good, both nights. 
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Review of Acquired Data: 
 
Flight conditions were excellent during the scan with some wind 
(approximately 5 to 10 mph) but minimal turbulence, both nights. 
 
All equipment functioned as expected. 
 
Due to variations in elevation across the site, lack of thermal 
contrast in some areas, and the very narrow depth of field of the 
infrared camera, some portions of the data were not optimally 
focused. However, data from all flight lines was usable. 
 
Overlap of flight lines was good and consistent and there were no 
gaps in coverage noted. 
 
Resolution of the imagery was calculated to be between 10” and 12” 
per pixel in most areas. This resolution is more than adequate to 
detect thermal anomalies caused by the presence of deer. 
 
My overall assessment of the data quality is that it was very good. 
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Infrared Scan Results and Discussion: 
 
A total of 1,864 thermal infrared signatures with properties consistent with 
the presence of deer were identified within the fifteen (15) parks’ survey 
areas. 
 
Of those signatures, 1,417 were within the various park boundaries as we 
were provided. The remaining 447 signatures were outside, but within 
400’ of a park boundary. Animals observed within the buffer zone likely 
reside mainly within the parks.  
 
Pins for thermal signatures observed in the buffer zone were placed in 
Google Earth and were labeled “x” (as opposed to pins within the park 
boundaries that have no label). Note that although some pins were placed 
in Google Earth to identify signatures that were more than 400’ from the 
closest park boundary (labeled “xx”), the signatures were NOT included in 
the counts. 
 
It should be noted that if a thermal signature was within one park’s 
surveyed area as well as within the buffer zone of an adjacent park, the 
signature was only counted once (for the park it was within). 
 
Two sets of calculations are included with the report. The first set’s 
calculations are based strictly on the number of signatures observed within 
the park boundaries. The second set includes the buffer zone in the area 
calculations and the additional signatures observed within the buffer zone. 
 
The second set of calculations which includes signatures in the buffer zone 
is likely to be the more accurate representation of the "true" density of the 
population.  
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Infrared Scan Results and Discussion (cont’d): 
 
It should be noted that the higher the ratio of surveyed area to park size, 
the more skewed the “acres per deer,” “deer per acre,” and “deer per 
square mile” calculations will be. When the ratio of surveyed area to park 
size is greater than ~2.0, a small difference in the count can result in a 
large difference in animal density. Specifically: 
 

- Very small parks such as Cranberry Run and Sebring Woods (and 
really, any park less than 0.5 square miles / 320 acres) are so small, 
that the deer per square mile calculations are extremely unreliable.  

 
- Calculations for parks that have very irregular boundaries (such as 

Mill Creek) can also be skewed higher due to extrapolation.  
 

- Calculations can be drastically skewed when a park is both small and 
has irregular boundaries (such as Yellow Creek).  

 
In all of these situations, a small difference in the number of deer 
observed can result in large variations in the calculations. 
 
Overall, the density of deer in all of the parks was very high, even when 
taking these things into consideration. It is not uncommon to see densities 
in the 100-150 deer per square mile range in this area of the country, but 
most of the parks here were even higher. 
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Conclusions: 
 
Results of this survey must be reviewed with wildlife management experts 
and personnel that are familiar with the specific parks and the deer 
population therein to determine any specific reasons for, or problems due 
to, deer overpopulation; to determine the overall health of the herd; to 
determine the health of the ecosystem of the parks; or to make any 
decisions regarding further action. 
 
If there are any questions regarding the data, this report, or the survey in 
general, please do not hesitate to contact me. 
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List of files and images included in report: 
 

(1) Count Summary showing number of thermal signatures identified 
on a per-park basis as well as some calculations on density and 
habitat. 
 

(2) Count Ranges (based on estimated accuracy) and additional 
density/habitat calculations. 
 

(3) Aerial photo maps showing the location of observed thermal 
signatures consistent with the presence of deer (aerial images 
used are Copyright Google® Earth) in each park. 

 
 



 
13 

Additional file delivered: 
 

Mill Creek MetroParks 2024 Deer Survey - Final.kmz: This file is a 
"Google® Earth" KMZ file showing the park boundaries as provided, 
the approximate survey area for each park (purple outlines), and the 
approximate observed locations of infrared signatures consistent 
with the presence of deer. This file can be opened and viewed within 
Google® Earth. 
 
Each marker on the result maps and included in the KMZ file 
indicates the number of signatures detected at each location. The 
observed location of the signatures is at the pointed end of the 
marker. For groups of deer, the pointed end of the marker was 
placed approximately in the middle of the group. 
 
In some areas, the markers could be placed very accurately. 
However, in heavily wooded areas or areas that have little or no 
distinguishing land features, the placement accuracy may be lower. 
 
A marker with “no name” indicates that the signature was observed 
inside the park boundary. A marker named “x” means that it was 
observed outside the park, but within the buffer zone. A marker 
named “xx” means it was outside the park and more than 400’ away 
from a boundary. Markers named “xx” were NOT included in any 
park or buffer zone count.  
 
Side note: The marker description (such as “151-617-325-240”) is 
only used internally during the analysis of the data. It is in, in effect, 
a serial number for that particular signature which allows us to 
quickly find it in the infrared data sequences if needed for further 
review. If there are two serial numbers in the description, the 
signature was observed in the overlap area of adjacent flight lines 
and deemed to be the same thermal signature or set of signatures. 



2024 Deer Count Summary - All Parks

Park
Park Size 
(acres)

Park size 
(sq miles)

Count
Acres per 

Deer
Deer per 

Acre
Deer per 
Sq Mile

Acres 
Surveyed

Sq Miles 
Surveyed

Count
Acres per 

Deer
Deer per 

Acre
Deer per 
Sq Mile

Mill Creek Park 1,626 2.54 565 2.88 0.35 222 3,170 4.95 781 4.06 0.25 158 1.95

Hitchcock Woods 689 1.08 255 2.70 0.37 237 1,010 1.58 325 3.11 0.32 206 1.47

Huntington Woods 383 0.60 118 3.25 0.31 197 568 0.89 124 4.58 0.22 140 1.48

Mill Creek Wildlife Sanctuary 482 0.75 181 2.66 0.38 240 708 1.11 213 3.32 0.30 193 1.47

Collier Preserve 303 0.47 72 4.21 0.24 152 459 0.72 83 5.53 0.18 116 1.51

McGuffey Wildlife Preserve 78 0.12 11 7.09 0.14 90 159 0.25 15 10.60 0.09 60 2.04

Yellow Creek 76 0.12 22 3.45 0.29 185 281 0.44 24 11.71 0.09 55 3.70

Springfield Forest 89 0.14 21 4.24 0.24 151 209 0.33 44 4.75 0.21 135 2.35

Cranberry Run Headwaters 27 0.04 7 3.86 0.26 166 76 0.12 19 4.00 0.25 160 2.81

Vickers Nature Preserve 262 0.41 30 8.73 0.11 73 404 0.63 48 8.42 0.12 76 1.54

Sebring Woods 39 0.06 20 1.95 0.51 328 102 0.16 23 4.43 0.23 144 2.62

Egypt Swamp Preserve 75 0.12 14 5.36 0.19 119 256 0.40 28 9.14 0.11 70 3.41

Sawmill Creek 167 0.26 22 7.59 0.13 84 276 0.43 34 8.12 0.12 79 1.65

MetroParks Farm 402 0.63 53 7.58 0.13 84 637 1.00 64 9.95 0.10 64 1.58

Hawkins Marsh 161 0.25 26 6.19 0.16 103 402 0.63 39 10.31 0.10 62 2.50

Totals and Averages: 4,859 7.59 1,417 3.43 0.29 187 8,717 13.62 1,864 4.68 0.21 137 1.79

Overall for all parks
Estimated survey accuracy: 85%

Count: 1417 thermal signatures within parks Count: 1864 total thermal signatures
Site size: 4,859 park acres Site size: 8,717 acres surveyed
Site size: 7.59 park sq miles Site size: 13.62 sq miles surveyed

Low Count High Low Count High
Total: 1204 1417 1630 Total: 1584 1864 2144

Park acres per deer: 4.0 3.4 3.0 Surveyed acres per deer: 5.5 4.7 4.1

Deer per park square mile: 158.6 186.6 214.7 Deer per surveyed square mile: 116.3 136.9 157.4

Estimated ranges: Estimated ranges:

Ce
nt
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l
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st

W
es

t

Ratio of 
Surveyed 

Area to Park 
Size

Thermal Signatures Observed
within Park Boundaries

Thermal Signatures Observed
within Park Boundaries

plus Signatures within ~300-400' buffer



2024 Deer Count Ranges by Park - CENTRAL (estimated accuracy of survey: 85%)

Mill Creek Park Low Count High Low Count High
Count: 480 565 650 Count: 664 781 898

Acres per deer: 3.39 2.88 2.50 Acres per deer: 4.78 4.06 3.53

Deer per square mile: 189 222 256 Deer per square mile: 134 158 181

Hitchcock Woods Low Count High Low Count High
Count: 217 255 293 Count: 276 325 374

Acres per deer: 3.18 2.70 2.35 Acres per deer: 3.66 3.11 2.70

Deer per square mile: 201 237 272 Deer per square mile: 175 206 237

Huntington Woods Low Count High Low Count High
Count: 100 118 136 Count: 105 124 143

Acres per deer: 3.82 3.25 2.82 Acres per deer: 5.39 4.58 3.98

Deer per square mile: 168 197 227 Deer per square mile: 119 140 161

Mill Creek Wildlife Sanctuary Low Count High Low Count High
Count: 154 181 208 Count: 181 213 245

Acres per deer: 3.13 2.66 2.32 Acres per deer: 3.91 3.32 2.89

Deer per square mile: 204 240 276 Deer per square mile: 164 193 221

Collier Preserve Low Count High Low Count High
Count: 61 72 83 Count: 71 83 95

Acres per deer: 4.95 4.21 3.66 Acres per deer: 6.51 5.53 4.81

Deer per square mile: 129 152 175 Deer per square mile: 98 116 133

Surveyed Area (3,170 acres)Park Area (1,626 acres)

Park Area (689 acres) Surveyed Area (1,010 acres)

Park Area (383 acres) Surveyed Area (568 acres)

Park Area (482 acres) Surveyed Area (708 acres)

Park Area (303 acres) Surveyed Area (459 acres)



2024 Deer Count Ranges by Park - EAST (estimated accuracy of survey: 85%)

McGuffey Wildlife Preserve Low Count High Low Count High
Count: 9 11 13 Count: 13 15 17

Acres per deer: 8.34 7.09 6.17 Acres per deer: 12.47 10.60 9.22

Deer per square mile: 77 90 104 Deer per square mile: 51 60 69

Yellow Creek Low Count High Low Count High
Count: 19 22 25 Count: 20 24 28

Acres per deer: 4.06 3.45 3.00 Acres per deer: 13.77 11.71 10.18

Deer per square mile: 157 185 213 Deer per square mile: 46 55 63

Springfield Forest Low Count High Low Count High
Count: 18 21 24 Count: 37 44 51

Acres per deer: 4.99 4.24 3.69 Acres per deer: 5.59 4.75 4.13

Deer per square mile: 128 151 174 Deer per square mile: 115 135 155

Cranberry Run Headwaters Low Count High Low Count High
Count: 6 7 8 Count: 16 19 22

Acres per deer: 4.54 3.86 3.35 Acres per deer: 4.71 4.00 3.48

Deer per square mile: 141 166 191 Deer per square mile: 136 160 184

Park Area (78 acres) Surveyed Area (159 acres)

Park Area (76 acres) Surveyed Area (281 acres)

Park Area (89 acres) Surveyed Area (209 acres)

Park Area (27 acres) Surveyed Area (76 acres)



2024 Deer Count Ranges by Park - WEST (estimated accuracy of survey: 85%)

Vickers Nature Preserve Low Count High Low Count High
Count: 26 30 35 Count: 41 48 55

Acres per deer: 10.27 8.73 7.59 Acres per deer: 9.90 8.42 7.32

Deer per square mile: 62 73 84 Deer per square mile: 65 76 87

Sebring Woods Low Count High Low Count High
Count: 17 20 23 Count: 20 23 26

Acres per deer: 2.29 1.95 1.70 Acres per deer: 5.22 4.43 3.86

Deer per square mile: 279 328 377 Deer per square mile: 123 144 166

Egypt Swamp Preserve Low Count High Low Count High
Count: 12 14 16 Count: 24 28 32

Acres per deer: 6.30 5.36 4.66 Acres per deer: 10.76 9.14 7.95

Deer per square mile: 102 119 137 Deer per square mile: 60 70 81

Sawmill Creek Low Count High Low Count High
Count: 19 22 25 Count: 29 34 39

Acres per deer: 8.93 7.59 6.60 Acres per deer: 9.55 8.12 7.06

Deer per square mile: 72 84 97 Deer per square mile: 67 79 91

Metro Parks Farm Low Count High Low Count High
Count: 45 53 61 Count: 54 64 74

Acres per deer: 8.92 7.58 6.60 Acres per deer: 11.71 9.95 8.65

Deer per square mile: 72 84 97 Deer per square mile: 55 64 74

Hawkins Marsh Low Count High Low Count High
Count: 22 26 30 Count: 33 39 45

Acres per deer: 7.29 6.19 5.38 Acres per deer: 12.13 10.31 8.96

Deer per square mile: 88 103 119 Deer per square mile: 53 62 71

Park Area (262 acres) Surveyed Area (404 acres)

Park Area (39 acres) Surveyed Area (102 acres)

Park Area (161 acres) Surveyed Area (402 acres)

Park Area (75 acres) Surveyed Area (256 acres)

Park Area (167 acres) Surveyed Area (276 acres)

Park Area (402 acres) Surveyed Area (637 acres)





































Copyright Notice: 
 
All report content, except for Google Earth imagery, is Copyright 2024, 
Above All - Ohio; all rights reserved. You are licensed to print, copy, or 
otherwise use any image or report text for any legal reason within your 
organization, contingent upon receipt of the full payment of our invoice. 
No content may be sold or given to any outside third party without 
written consent of Above All - Ohio. 
 
Certification: 
 
The infrared survey was completed to the best of my ability utilizing one 
of the latest FLIR infrared cameras under conditions that were acceptable 
for this application. Acquired images were analyzed using the latest 
version of the “FLIR Tools+” and FLIR’s ExaminIR software. 
 
I, a Certified Level II Thermographer, attest that I performed the scan, 
analyzed the acquired images, and prepared the reports. When and if 
necessary, I consulted with a Certified Level III Thermographer regarding 
any anomalies that I was not comfortable with diagnosing myself. 
 
Please feel free to contact me with any questions you may have regarding 
this report or any of the conclusions found in it. 
 
 
 
 
 
 
 
 
This report was prepared by: 

 
Mike Holthouse, Certified Level II Thermographer 
Above All Aerial & Specialty Photography - Ohio 
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White-tailed Deer Population Densities - 2024 Trail Camera Survey                                                                
Mill Creek Park                                                                                      

Mahoning County, Ohio
Introduction

The White-tailed Deer (Odocoileus virginianus) is a member of the Cervidae family (alongside Elk, 
Moose, Mule Deer, etc.) and serves as a keystone herbivore throughout its native range which primarily 
includes eastern North America. White-tailed deer have proven to be extremely adaptable, as their 
populations have risen exponentially since the late 20th century despite increased habitat fragmentation 
caused by human development. As the population of white-tailed deer on the landscape rises and the 
amount of available habitat is reduced, a definitive increase in negative impacts associated with the 
overabundance of deer has become apparent over the last several decades. While these effects can be felt 
across all landscapes, they are often disproportionally concentrated in urban/suburban areas including 
parks and municipalities.

The purpose of this survey effort was to better understand the current size, structure, and health of the 
deer herd located within Mill Creek Park and help shape management decisions moving forward into the 
fall. 

Materials and Methods

The survey methodology discussed below was based upon the guidelines provided by researchers at the 
Mississippi State University Deer Ecology and Management Lab and the National Deer Association.  

Site Selection  

Fifteen (15) camera locations were chosen based upon known areas of deer activity, ease of access for 
maintenance, and to be evenly distributed throughout the facility (see attached map). Each camera is 
designed to cover a 100-acre area, however there are three (3) instances of overlap between cameras this 
overlap is reflected in the total surveyed area (1436 acres). 

Survey Duration 

After site selection, a motion activated trail camera was placed at each location with shelled corn used as 
attractant (~25# per camera) for a period of fourteen (14) days beginning on 8/5 and concluding on 8/19. 
Camera locations were rebaited three (3) times per week on Monday, Wednesday, and Friday of each 
week.  

Data Collection and Review

The trail cameras were programmed to take pictures 24-hours per day but would only trigger once every 
five (5) minutes taking one photo at a time – each photo was time and date stamped.  

During the survey period, SD cards were collected from each camera on the Friday of each week and the 
data was reviewed and categorized. Photos were separated into four (4) categories: unique bucks, total 
bucks, total does, and total fawns - any photos that could not identified and placed into these categories 
were not used in the final count. 
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Results

Data was analyzed using the guidelines provided by the MSU Deer Lab and the National Deer 
Association (NDA). This methodology is based upon the number of known unique bucks photographed 
compared to the total number of buck pictures taken – dividing these two numbers gives you a 
“population factor” that can then be used to estimate the number of unique does and fawns based upon the 
total number of photos taken.  

In total, the 15 cameras collected 3,951 photos of white-tailed deer during the two-week survey window – 
once categorized, the total breakdown is as follows: 

• Surveyed Area – 1436 Acres (2.24 mi2) 
• Unique Bucks – 42 
• Total Buck Pictures – 753
• Total Doe Pictures – 2197 
• Total Fawn Pictures - 1001 

Using these figures, the computation form provided by the National Deer Association was used to 
estimate the total population, sex ratios, and deer densities within the surveyed areas – the results are as 
follows (see attached data sheet): 

Total Estimated Population – 246 (47 Bucks, 137 Does, 56 Fawns)

• Doe to Buck Ratio – 2.91 
• Fawn to Doe Ratio – 0.45  
• Acres per Deer – 5.84 
• Deer Density per Square Mile – 110 

*Equipment malfunctions occurred during week 1 of the survey at the Bears Den camera location, and during the second week 2 
at the Calvary Run location resulting in no pictures being collected. This negatively impacted the total number of pictures 
collected, therefore, would also have impacts to the end result particularly in the northern data set.   

Survey Accuracy 

This survey effort should be considered a minimum population density and should only be considered 
accurate at the time of survey. Deer movements and their utilization of any given property will change 
throughout the season and year to year depending upon available resources (food, water, shelter). 

Based upon research from MSU Deer Lab, we know that trail cameras are 90% effective at documenting 
deer within 100 acres over the course of a 14-day survey period, this is supported by the fact that buck 
movement between cameras was very limited. 

If we assume that deer are evenly distributed across the landscape, based upon the density estimate of 110
deer/mi2 an adjusted estimate for the entirety of Mill Creek Park (1626 acres or 2.54 mi2) would be 279 
deer within park boundaries. Furthermore, using the same assumption we can extend the survey area to 
include an approximate ~300 - 400’ buffer beyond park boundaries (3491 acres or 5.45 mi2) the estimated 
total population would rise to 599 deer. Again, deer movement varies greatly throughout the year based 
upon food sources, weather conditions, breeding, etc. Factors such as emigration, immigration and deer 
distribution during different times of year in relation to MetroParks boundaries are largely unknown at 
this time. 
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MCP Trail Camera Data Sheet 2024 
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MCP Deer Densities North vs. South of Midlothian Blvd. 2023-2024  

*Both equipment malfunctions (Bears Den & Calvary Run) are located in the northern section of the park, 
therefore, any errors in population estimation would be more exaggerated when looking solely at the 2024 
northern data set. 

To aide in determining management decisions relating to the 2024 targeted removal program, the data 
was also separated into two (2) sets which represent Mill Creek Park north of Midlothian Blvd. and Mill 
Creek Park south of Midlothian Blvd. As seen in the graph above, the distribution of antlered bucks was 
fairly even throughout the park, however, the number of does and fawns were notably higher in the 
southern section in both years. Additionally, the graph shows that the overall population estimate for the 
southern section of the Park is largely unchanged from 2023-2024, despite the removal of 38 deer in 2023 
(37 antlerless, 1 antlered), indicating the need for continued and increased management effort in this area.   

Discussion

The recommended population density of white-tailed deer is 10-20 per square mile, populations greater 
than this often exceed the ecological carrying capacity of the landscape and can cause significant damage 
to native flora due to overbrowsing. As documented by this study, the number of unique antlered bucks 
alone exceeds ecological carrying capacity (47 bucks/2.24 mi2 = 21 bucks per mi2) – when the entire 
population is considered (110 deer/mi2) estimates greatly exceed carrying capacity, further demonstrating 
the continued need for active management of deer populations within Mill Creek Park.   

Evidence of extensive ecological damage caused by overbrowsing is readily apparent throughout the Park 
with distinct browse lines and little to no understory regeneration are commonplace – this can be seen 
visually but is also support through ecological survey work conducted in 2023 and 2024 that be found on 
the MetroParks’ website (https://www.millcreekmetroparks.org/white-tailed-deer-in-mill-creek-
metroparks/).  
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Notes

Many of the pictures collected were of raccoons, birds, and other wildlife – the subsequent 5-minute delay 
likely resulted in some deer not being photographed if they passed through while the camera was inactive. 
With that being said, the methodology provided by MSU and NDA accounts for this possibility and it is 
assumed that ~90% of the deer within a 100-acre study zone will be photographed over a 14-day survey 
window.   

It is recommended that for futures surveys, cameras be programmed to take 2 or 3 pictures bursts on the 
same 5-minute timer. This will increase the labor demand when counting and sorting photos but will 
provide more information when identifying deer. 

Additional Resources 

Conducting Camera Surveys to Estimate Population Characteristics of White-tailed Deer
http://extension.msstate.edu/sites/default/files/publications//p2788.pdf  
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Introduction 
 
The United States Department of Agriculture, Wildlife Services (WS) program was requested to 
conduct a helicopter survey of the white-tailed deer (Odocoileus virginianus) population across 
several properties managed by the Mill Creek Metro Parks (MCMP). The objective of the survey 
was to provide MCMP with an index of the deer population on and directly adjacent to their 
properties. 
 
Survey Area 
 
The MCMP properties included in the survey were the Mill Creek Park, Huntington Woods, 
Hitchcock Woods, Collier Preserve, and the Mill Creek Wildlife Sanctuary.  A 1,500-ft buffer 
surrounding each park or preserve was incorporated into the survey design (Figure 1).  The total 
area to be surveyed was approximately 14 square miles. 
 
Methods 
 
The helicopter survey was conducted using adjacent transects that were 200 meters apart (Figure 
1).  The survey crew consisted of an observer and a pilot. The pilot and the observer worked 
together to count deer. The number of deer observed, and their approximate locations were 
recorded using the Environmental Systems Research Institute (ESRI) QuickCapture application. 
(Figure 1).     
 
Results 
 
The MCMP survey was conducted on 9 January 2025.  Flights occurred between 9:22 and 11:10. 
The helicopter began on the northern end of the eastern-most transect and worked towards the 
west.  In total, 157 white-tailed deer were observed (Figure 1).  Slightly over half (54%, N=84) 
of all deer observations were located south of State Route 224 (Figure 1). 
 
Discussion 
 
Visual surveys using observers in a helicopter provides a relatively simple and efficient means to 
surveying large areas.  Inherent with these types of surveys is variability in detection rates or the 
ability to observe an animal.  To estimate a more complete count, correction factors based on 
detection rates are often used.  Many factors can influence detection rates (observers, habitat, 
weather, etc.).  Snow cover is often considered essential for conducting visual counts with a 
helicopter in northern latitudes with forested habitat.  Even with snow cover, detection rates 
using observers and a helicopter vary, ranging from 41%-99% (Rice and Harder 1977, Stoll et al. 
1991, Beringer et al. 1998).  The Ohio Division of Wildlife (ODW) currently recommends using 
a detection rate of 78.5% when conducting helicopter surveys with snow cover (ODW per. 
comm.).   
 
Survey weather conditions were near optimal with uniform snow accumulation around four 
inches.  Using a range of detection rates for similar habitat as described in the literature (75%-
80%) and with which is consistent with the ODW detection rate (78.5%), the WS helicopter 
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survey is corrected to yield a range; of 196-209 white-tailed deer present within the area flown 
for the MCMP survey. 
 
Recommendations 
 
Wildlife Services recommends that MCMP continues to periodically use aerial surveys to 
evaluate other techniques being used to estimate deer populations in and around their properties.  
Regardless of the technique used, population estimates, and general locations of deer should be 
interpreted in conjunction with other quantifiable measures of deer damage (Morellet et al. 2007) 
such as, impacts to natural resources and human health and safety to aid in refining future deer 
management goals and objectives.   
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Figure 1.  Flight transects used to conduct the helicopter survey of white-tailed deer on 9 January 2025.  Green pins 
and white numbers indicate the approximate location and quantity of deer observed.
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Assessment of Forest Regenera�on in                                         
Mill Creek Park, Hun�ngton Woods, and Hitchcock Woods 

June 2023 

 
Introduc�on: 

By defini�on, forest regenera�on is the process that allows a forest to replace and sustain itself in the 
long-term through the establishment and survival of seedlings and saplings that replace mature canopy 
trees as they die, either by natural causes or by large disturbance events such as windstorms, wildfire, or 
disease.  

Healthy forest regenera�on is a crucial component to forest management to ensure the long-term 
sustainability of our forest ecosystems for future genera�ons. 

Forest regenera�on can be influenced by a number of variables such as habitat disturbance, invasive 
species introduc�on, disease, and herbivory by ungulates such as white-tailed deer.  

While white-tailed deer are known as generalist herbivores, feeding on a wide range of woody and 
herbaceous plant growth, they are also preferen�al in their feeding habits which can nega�vely influence 
forest regenera�on when popula�ons exceed ecological carrying capacity.  

In the case of Mill Creek MetroParks, the ecological effects of white-tailed deer overabundance such as 
dis�nct browse lines, stunted forest regenera�on, and low species diversity have been anecdotally noted 
in some areas for over two decades, however, the effects of overbrowning have not previously been 
quan�fied.   

Objec�ves: 

To evaluate current condi�ons related to forest regenera�on based upon seedling and sapling 
abundance/height and track changes through �me in response to management changes such as deer 
management, invasive species treatment, and/or habitat manipula�on. 

Methods: 

Plot Descrip�on 

Survey plots (1-acre in size) were distributed throughout Mill Creek Park, Hun�ngton Woods, and 
Hitchcock Woods where space allowed. Within each survey plot, five (5) microplots were established (6’ 
radius circle). The placement of microplots was standardized, with one microplot placed at the center of 
each 1-acre survey plot, addi�onal plots were established at a distance of 60’ from the center point in 
four direc�ons. 
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WůŽƚ�^ĞůĞĐƟŽŶ

^ƵƌǀĞǇ�ƉůŽƚƐ�ǁĞƌĞ�ĞƐƚĂďůŝƐŚĞĚ�ŝŶ�ƵƉůĂŶĚ�ŚĂƌĚǁŽŽĚ�ƐŝƚĞƐ�ǁŝƚŚ�ǀĂƌǇŝŶŐ�ĚĞŐƌĞĞƐ�ŽĨ�ĐĂŶŽƉǇ�ĐůŽƐƵƌĞ�;Ϭ% -
ϵϱйͿ͘�^ŝƚĞƐ�ǁŝƚŚ�Ă�ůŽǁĞƌ�ƉƌĞǀĂůĞŶĐĞ�ŽĨ�ŝŶǀĂƐŝǀĞ�ƐƉĞĐŝĞƐ�ĂŶĚ�ĚĞƐŝƌĂďůĞ�ůŝŐŚƚ�ĂǀĂŝůĂďŝůŝƚǇ�ǁĞƌĞ�ƉƌĞĨĞƌƌĞĚ�
ǁŚĞŶ�ĂǀĂŝůĂďůĞ�ƚŽ�ĂƐƐĞƐƐ�ĨŽƌĞƐƚ�ƌĞŐĞŶĞƌĂƟŽŶ�ƵŶĚĞƌ�ƚŚĞ�ďĞƐƚ�ƉŽƐƐŝďůĞ�ĐŝƌĐƵŵƐƚĂŶĐĞƐ�ŐŝǀĞŶ�ĐƵƌƌĞŶƚ�ƐŝƚĞ�
ĐŽŶĚŝƟŽŶƐ͘��ůů�ƉůŽƚ ůŽĐĂƟŽŶƐ�ǁĞƌĞ�ĨƌĞĞ�ŽĨ�ŚƵŵĂŶ�ĐĂƵƐĞĚ�ĚŝƐƚƵƌďĂŶĐĞ�ƐƵĐŚ�ĂƐ�ůŽŐŐŝŶŐ͕�ƉƌĞƐĐƌŝďĞĚ�ĮƌĞ͕�Žƌ�
ŽƚŚĞƌ�ĂĐƟǀĞ�ŵĂŶĂŐĞŵĞŶƚ͘

/Ĩ�ĂŶǇ�ŽĨ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĐŽŶĚŝƟŽŶƐ�ĂƌĞ�ƉƌĞƐĞŶƚ�Ăƚ�ƚŚĞ�ƉƌĞĚĞƚĞƌŵŝŶĞĚ�ϲϬ͛�ƐƉĂĐŝŶŐ͕�ƚŚĞ�ŵŝĐƌŽƉůŽƚ�ĐĞŶƚĞƌ�
ƉŽŝŶƚ�ǁŝůů�ďĞ�ĂĚũƵƐƚĞĚ�ƚŽ�ƚŚĞ�ŶĞĂƌĞƐƚ�ƐƵŝƚĂďůĞ�ůŽĐĂƟŽŶ͗

• KďƐƚƌƵĐƟŽŶƐ�ƐƵĐŚ�ĂƐ�ƌŽĐŬƐ͕�ĚŽǁŶĞĚ�ƚƌĞĞƐ͕�ŵĂƚƵƌĞ�ƚƌĞĞƐ͕�ƌŽĂĚǁĂǇƐ͕�Žƌ�ŽƉĞŶ�ǁĂƚĞƌ�ŚŝŶĚĞƌ�ƚŚĞ�
ĞƐƚĂďůŝƐŚŵĞŶƚ�ŽĨ�ƚŚĞ�ŵŝĐƌŽƉůŽƚ�ĂŶĚͬŽƌ�ƐƵďƉůŽƚ͘

• dŚĞ�ƉƌŽƉŽƐĞĚ�ƉůŽƚ�ůŽĐĂƟŽŶ�ŝƐ�ůŽĐĂƚĞĚ�ŽŶ�Ă�ƐůŽƉĞ�ŐƌĞĂƚĞƌ�ƚŚĂŶ�ϳϬй͘
• dŚĞ�ƉƌŽƉŽƐĞĚ�ƉůŽƚ�ůŽĐĂƟŽŶ�ŝƐ�ĚŽŵŝŶĂƚĞĚ�ďǇ�ůĂƌŐĞ�ŝŶǀĂƐŝǀĞ�ƐŚƌƵďƐ�;фϳϱй�ĐŽǀĞƌĂŐĞͿ͘

&ŝŐƵƌĞ�ϭ͘�WůŽƚ�>ĂǇŽƵƚ�EǆĂŵƉůĞ
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Once microplots are established they are affixed with a permanent stake. These plots will be used to 
gauge changes in forest regenera�on on an annual basis, but may also be used to examine other metrics 
such as winter browse damage and/or spring ephemeral wildflower abundance.  

Data Collec�on 

For the purposes of assessing forest regenera�on, all woody vegeta�on less than 4.5” DBH located 
within each microplot was iden�fied and categorized based upon size class. Woody vegeta�on was 
separated into five (5) size classes: <6”, 6-12”, 1-3’, 3-5’, and 5’+ with each size class being assigned a 
weighted score which reflects the survivability of each size class and it’s value in terms of forest 
regenera�on.   

Addi�onally, percent canopy closure was assessed at the center point of each microplot, and 
photographs were gathered depic�ng both current plot condi�ons and canopy closure. 

To provide a control, data was also collected from the deer exclosure located in Hitchcock Woods, which 
was first constructed in the year 2000 but was not refurbished and fully func�onal un�l 2018. The 
exclosure is 18x18’ (324 sq �) and has ~80% canopy closure directly above but is adjacent to a sizeable 
light gap to the south.  

 

Size Class Score 
0-6” 0 

6-12” 1 
1-3’ 2 

3-5’ Na�ve Sub-Canopy or Shrub Species 7.5 
3-5’ Na�ve Canopy Species 15 

5’+ Na�ve Sub-Canopy or Shrub Species 
(<4.5” DBH 

15 

5’+ Na�ve Canopy Species (<4.5” DBH) 30 
 

• Invasive species are noted but not assigned a posi�ve score. 
• Trees showing outward signs of disease or severe damage are scored at half value.  
• Ash spp. will not be assigned a posi�ve score due to their lack of long-term viability, caused 

by the emerald ash borer.  
• Each microplot is assessed individually, a score of 150 points or greater signifies that plot as 

sufficiently stocked for forest regenera�on. 

 

Figure 3. MCMP Forest Regenera�on Scoring Chart 
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ZĞƐƵůƚƐ͗

ϮϮ ƐƵƌǀĞǇ�ƉůŽƚƐ�;ϭϭϬ ŵŝĐƌŽƉůŽƚƐͿ�ǁĞƌĞ�ĞƐƚĂďůŝƐŚĞĚ�ƚŚƌŽƵŐŚŽƵƚ�Dŝůů��ƌĞĞŬ�WĂƌŬ͕�,ƵŶƟŶŐƚŽŶ�tŽŽĚƐ͕�ĂŶĚ�
,ŝƚĐŚĐŽĐŬ�tŽŽĚƐ ƚŚĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ĂƐ�ĨŽůůŽǁƐ͗

^ƉĞĐŝĞƐ��ŽŵƉŽƐŝƟŽŶ ĂŶĚ��ŝǀĞƌƐŝƚǇ

/Ŷ�ƚŽƚĂů͕�ϰ͕ϰϰϲ ǁŽŽĚǇ�ƐƚĞŵƐ�ǁĞƌĞ�ƐƵƌǀĞǇĞĚ�ŽĨ�ƚŚŽƐĞ͕�Ă�ƚŽƚĂů�ŽĨ�ϮϮ ŶĂƟǀĞ�ƐƉĞĐŝĞƐ�ĂŶĚ�ϴ ŝŶǀĂƐŝǀĞ�ƐƉĞĐŝĞƐ�
ǁĞƌĞ�ĚŽĐƵŵĞŶƚĞĚ� –  ŶĂƟǀĞ�ƐƉĞĐŝĞƐ�ĂĐĐŽƵŶƚĞĚ�ĨŽƌ�ϵϬй�ŽĨ�ƚŚĞ�ƚŽƚĂů�ƐƚĞŵƐ�ƐƵƌǀĞǇĞĚ�;ƉůŽƚƐ�ǁŝƚŚ�фϳϱй�
ŝŶǀĂƐŝǀĞ�ƐŚƌƵď�ĐŽǀĞƌ�ǁĞƌĞ�ĞǆĐůƵĚĞĚͿ͘�

KĨ�ƚŚĞ�ϮϮ ŶĂƟǀĞ�ƐƉĞĐŝĞƐ�ŝĚĞŶƟĮĞĚ�ďůĂĐŬ�ĐŚĞƌƌǇ ;Prunus serotinaͿ ĂŶĚ�ƌĞĚ�ŵĂƉůĞ ;Acer rubrumͿ ŽĐĐƵƌƌĞĚ�
ǁŝƚŚ�ƚŚĞ�ŵŽƐƚ�ĨƌĞƋƵĞŶĐǇ�ĂŶĚ�ŝŶ�ĐŽŵďŝŶĂƟŽŶ�ĂĐĐŽƵŶƚ�ĨŽƌ�ϱϯй�ŽĨ�Ăůů�ŶĂƟǀĞ�ǁŽŽĚǇ�ƐƚĞŵƐ͘�dŚŝƐ�ŝƐ�ŶŽƚ�
ƐƵƌƉƌŝƐŝŶŐ�ĂƐ�ƚŚĞƐĞ�ƐƉĞĐŝĞƐ�ƚǇƉŝĐĂůůǇ�ŚĂǀĞ�ĚĞŶƐĞ�ƐĞĞĚŝŶŐ ƌĂƚĞƐ͕�ĨĂƐƚ�ŐƌŽǁƚŚ͕�ĂŶĚ�ĂƌĞ�ƚŽůĞƌĂŶƚ�ƚŽ�Ă�ǁŝĚĞ�
ƌĂŶŐĞ�ŽĨ�ƐŽŝů�ĐŽŶĚŝƟŽŶƐ͕ ŽŌĞŶ�ƟŵĞƐ�ŵĂŬŝŶŐ�ƚŚĞŵ�ƚŚĞ�ĮƌƐƚ�ĐĂŶŽƉǇ�ƐƉĞĐŝĞƐ�ƚŽ�ƌĞƉŽƉƵůĂƚĞ�ĚŝƐƚƵƌďĞĚ�ĂƌĞĂƐ͘

KƚŚĞƌ�ƉƌŽŵŝŶĞŶƚ�ƐƉĞĐŝĞƐ�ŝŶĐůƵĚĞ�ƉŝŶ�ŽĂŬ ;Quercus palustrisͿ͕�ǁŚŝƚĞ�ĂƐŚ ;Fraxinus americanaͿ͕�ƌĞĚ�ŽĂŬ
;Quercus rubraͿ͕�ƐŚĂŐďĂƌŬ�ŚŝĐŬŽƌǇ ;Carya ovataͿ͕��ŵĞƌŝĐĂŶ�ďĞĞĐŚ ;Fagus grandifoliaͿ�͕�ƐƵŐĂƌ�ŵĂƉůĞ ;�ĐĞƌ�
ƐĂĐĐŚĂƌƵŵͿ͕�ĂŶĚ�ƐůŝƉƉĞƌǇ�Ğůŵ ;Ulmus rubraͿ͘�KƚŚĞƌ�ƐƉĞĐŝĞƐ�ƐƵĐŚ�ĂƐ�ďŽǆ�ĞůĚĞƌ ;�cer negundoͿ͕�ĞĂƐƚĞƌŶ�
ŚĞŵůŽĐŬ ;dsuga canadensisͿ͕�ĂŶĚ�ĚŽŐǁŽŽĚ�; C o rn us spp. ) ŽĐĐƵƌƌĞĚ�ǀĞƌǇ�ŝŶĨƌĞƋƵĞŶƚůǇ�ŝŶ�ŽŶůǇ�ϭ�Žƌ�Ϯ�
ŵŝĐƌŽƉůŽƚƐ͘�KĨ�ƚŚĞ�ϮϮ�ŶĂƟǀĞ�ƐƉĞĐŝĞƐ�ĚŽĐƵŵĞŶƚĞĚ͕�ŽŶůǇ�ϭϭ�;ϱϬйͿ�ǁĞƌĞ�ƉƌĞƐĞŶƚ�ŝŶ�ƚŚĞ�ϯ - ϱ͛�ĂŶĚ�ϱ͛�ƐŝǌĞ�
ĐůĂƐƐ͘

DŝĐƌŽƉůŽƚ�EǆĂŵƉůĞƐ
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Na�ve Woody Stems by Size Class 

As stated above, woody stems were separated into five (5) size classes the following data depicts the size 
class breakdown of woody stems found in all three (3) survey areas and the Hun�ngton Woods deer 
exclosure.  
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Figure 6. Composi�on of Na�ve Woody Stems by Size Class 
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The results show that overwhelmingly the <6” size class as the most abundant in areas unprotected from 
deer browsing, overall 75% of all na�ve woody stems surveyed were less than 6” in height. In general, 
the larger size classes (3-5’ and 5’+) were absent from the unprotected survey areas and accounted for 
only 1.4% of the total stems surveyed.  

On the contrary, in the Hitchcock Woods deer exclosure all size classes were well represented with 45% 
of stems being found in the 1-3’ size class.  

Size Class: <6” (Germinant) 

Woody stems less than 6” are considered “germinants” and were by far the most common size class 
documented– this size class represented 75% of all na�ve woody stems surveyed with black cherry and 
red maple occurring most frequently. This size class is comprised of newly germinated trees – this is 
considered a very vulnerable size class with survivability being influenced by many variables such as 
sunlight availability, soil condi�on, weather, and herbivory.  

Size Class: 6-12” (Small Seedling) 

Woody stems from 6-12” are considered “small seedlings” and are typically 0-1 years old, however, this 
can vary widely based upon species and growing condi�ons. This size class accounted for 13% of all 
na�ve woody stems surveyed – white ash and pin oak were the most common species in this size class. 
Small seedlings are s�ll vulnerable to changes in growing condi�on and herbivory; however, this size 
class does have a higher rate of survival as compared to germinants. 

Size Class: 1-3’ (Seedling)  

Woody stems from 1-3’ are considered “seedlings” and are typically 1-2 years old depending upon 
species and growing condi�on. This size class accounted for 10% of all na�ve woody stems surveyed – 
white ash and shagbark hickory were the most common species in this size class. This size class is less 
suscep�ble to environmental condi�ons such as changes in weather; however, we found this size class to 
be the most impacted by herbivory. Species (na�ve and invasive) in this size class such as white ash, 
American beech, hawthorn, spicebush, mul�flora rose, common privet, and glossy buckthorn all show 
signs heavy browse pressure from white-tailed deer.  

Size Class: 3-5’ (Large Seedling) 

Woody stems from 3-5’ are considered “large seedlings” and are typically 2-3 years old depending upon 
species and growing condi�ons. This size class accounted for only 0.5% of all na�ve woody stems 
surveyed – chokecherry, American beech, and white ash were the only na�ve species represented in this 
size class. Seedlings are robust by this stage and can tolerate a number of environmental pressures, 
however, heavy browsing can s�ll nega�vely impact this size class.  

The stark drop in both seedling abundance and species diversity in the 3-5’ size class can likely be 
atributed to heavy browse pressure at the lower size classes where preferred browse species are 
selected against – species such as chokecherry and American beech are low browse preference species, 
with chokecherry foliage being toxic to white-tailed deer.  
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Size Class: 5’+ <4.5” DBH (Sapling) 

Woody stems taller than 5’ in height but less than 4.5” DBH (diameter at breast height) are considered 
“saplings” and are typically a minimum of 3-5 years in age depending upon species and growing 
condi�ons. This size class represented 0.8% of all na�ve woody stems surveyed – chokecherry and 
American beech were the most common species found in this size class. This size class is very robust and 
is generally unaffected by environmental pressures or herbivory – the greatest risk to saplings would be 
pests, disease, or heavy site disturbance.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Examples of Deer Browse Damage  
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Plot Scoring  

Using the scoring system described above, all microplots were assigned a score which reflects the stage 
of forest regenera�on for each plot based upon na�ve species abundance and height. Overall, the 
average microplot score for all surveyed areas was 13.2, with zero (0) of the 110 surveyed plots 
surpassing a forest regenera�on score of 150 points. 

Again, white ash was not assigned a posi�ve score due to their lack of long-term viability. It is important 
to note that white ash is heavily suscep�ble to the emerald ash borer (EAB), a non-na�ve boring insect 
that is responsible for the destruc�on of millions of ash trees across much of the eastern United States. 
It is es�mated that only 1% of ash trees on the landscape have a higher-than-average resistance to this 
pest, with that being said ash regenera�on is s�ll taking place on the landscape, typically in the smaller 
size classes. Impacts from EAB will likely con�nue once saplings reach a suitable size rendering them 
largely incapable of reaching full maturity and becoming the dominant canopy species they once were. 

Also, woody stems showing severe damage or outward sign of disease were scored at half-value this 
primarily impacted American beech which o�en�mes showed both heavy browse pressure and 
advanced signs of beech leaf disease (BLD).  

As a control, the Hitchcock Woods deer exclosure was scored using the same metrics in total the 324 sq 
� area produced a forest regenera�on score of 571 – scaled down to match the size of the microplots 
(113.1 sq �) the deer exclosure scores 199.65 (15x beter than the overall average microplot score). 
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Canopy Closure 

Receiving adequate amounts of sunlight is a necessary component for all plant growth. In forested 
se�ngs, canopy closure affects the amount of light that reaches the forest floor, therefore, can impact a 
forest’s ability to regenerate by affec�ng both growth rates and species composi�on. During this study, 
microplots displayed a wide range of % canopy closure (0-95%) with 48% of microplots with above 
average light availability (<75% canopy closure) due to prior disturbance from EAB and/or storm damage.  

As expected, light availability had a large influence on plot scoring – microplots with less than 75% 
canopy closure scored 2.79x higher than microplots with greater than 75% canopy closure. Hun�ngton 
Woods proved to be an excep�on to this rule, where available light gaps were dominated by ferns and 
sedges.  
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Oak Regenera�on: 

Across their range, oaks (Quercus spp.) exist as common canopy trees, however, they are largely absent 
in the understory seedling and sapling layers. This has led to increased concern in recent decades 
regarding the overall lack of oak regenera�on in Eastern hardwood forests – likely caused by intensive 
browsing by white-tailed deer (oaks are a highly preferred browse species), increased compe��on with 
other plants, land use changes, and fire suppression. Oaks provide mast crops in the form of acorns 
which are an essen�al part of the forest ecosystem providing valuable fall and winter forage for wildlife. 
If the current trajectory is not corrected, we may face losing this valuable forest resource in the coming 
decades as mature trees die with nothing in the understory to replace them.  

This same principles apply here as the northern red oak (Quercus rubra), pin oak (Quercus palustris), 
white oak (Quercus alba), and swamp white oak (Quercus bicolor) are all species commonly found on 
MetroParks proper�es as mature canopy species and many were also found in the smaller (<6” and 6-
12”) size classes, however, oaks of all species were completely absent from 3-5’ and 5+ size classes, with 
only five (5) being found in the 1-3’ size class.  
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Discussion, Management Objec�ves, and Recommenda�ons: 

Discussion 

The results of this study reinforce the anecdotal evidence regarding a lack of forest regenera�on that has 
been observed by MetroParks staff beginning in the 1990’s by documen�ng the severe lack of na�ve 
seedlings and/or saplings in the understory, most notably those in the larger size classes.  

White-tailed deer herbivory appears to be the primary driver of forest regenera�on in Mill Creek Park, 
Hun�ngton Woods, and Hitchcock Woods. This is evidenced by the intensive browse pressure and overall 
lack of preferred browse species evidenced by this study and other anecdotal references. Other factors 
such as light availability, lack of disturbance, exo�c pests, disease, and compe��on from invasive species 
are also contribu�ng factors that are impac�ng forest health.  

Management Objec�ves 

The following set of objec�ves have been established regarding forest regenera�on within Mill Creek 
MetroParks: 

• 75% of Microplots Scoring 150 Points or More. 
• 25% of All Surveyed Oak Stems Measuring Greater than 12” in Height with at Least 10% 

Reaching the 5’+ Size Class. 
• Increase in Na�ve Species Diversity with 75% of Surveyed Species Present as Germinants (<6”) 

Also Being Present in the Large Seedling (3-5’) or Sapling (5’+) Size Class.  
• Maintain 80% or Greater Coverage of Na�ve Species in Surveyed Areas. 

Recommenda�ons: 

To achieve the abovemen�oned objec�ves, it is recommended that the MetroParks consider 
implemen�ng the following management techniques un�l goals are met:  

• White-tailed Deer Popula�on Reduc�on and Management  
• Na�ve Species Plan�ng  
• Invasive Species Management 
• Habitat Manipula�on Where Appropriate  
• Deer Exclusion via Fencing and/or Tree Tubes/Caging Where Appropriate 

 

 

 

 

 

 

 
Hitchcock Woods Deer Exclosure Collier Preserve Tree Plan�ng  
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Assessment of Forest Regeneration in                                         
Mill Creek Park, Huntington Woods, and Hitchcock Woods 

June 2024 

 
Introduction: 

By definition, forest regeneration is the process that allows a forest to replace and sustain itself in the 
long-term through the establishment and survival of seedlings and saplings that replace mature canopy 
trees as they die, either by natural causes or by large disturbance events such as windstorms, wildfire, or 
disease.  

Healthy forest regeneration is a crucial component to forest management to ensure the long-term 
sustainability of our forest ecosystems for future generations. 

Forest regeneration can be influenced by a number of variables such as habitat disturbance, invasive 
species introduction, disease, and herbivory by ungulates such as white-tailed deer.  

While white-tailed deer are known as generalist herbivores, feeding on a wide range of woody and 
herbaceous plant growth, they are also preferential in their feeding habits which can negatively influence 
forest regeneration when populations exceed ecological carrying capacity.  

In the case of Mill Creek MetroParks, the ecological effects of white-tailed deer overabundance such as 
distinct browse lines, stunted forest regeneration, and low species diversity have been anecdotally noted 
in some areas for over two decades, however, the effects of overbrowning had not previously been 
quantified prior to 2023.   

Objectives: 

To evaluate current conditions related to forest regeneration based upon seedling and sapling 
abundance/height and track changes through time in response to management changes such as deer 
management, invasive species treatment, and/or habitat manipulation. 

Methods: 

Plot Description 

Survey plots (1-acre in size) are distributed throughout Mill Creek Park, Huntington Woods, and 
Hitchcock Woods where space allowed. Within each survey plot, five (5) microplots were established (6’ 
radius circle). The placement of microplots was standardized, with one microplot placed at the center of 
each 1-acre survey plot, additional plots were established at a distance of 60’ from the center point in 
four directions. 
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ĐŽŶĚŝƟŽŶƐ͘��ůů�ƉůŽƚ�ůŽĐĂƟŽŶƐ�ǁĞƌĞ�ĨƌĞĞ�ŽĨ�ŚƵŵĂŶ�ĐĂƵƐĞĚ�ĚŝƐƚƵƌďĂŶĐĞ�ƐƵĐŚ�ĂƐ�ůŽŐŐŝŶŐ͕�ƉƌĞƐĐƌŝďĞĚ�ĮƌĞ͕�Žƌ�
ŽƚŚĞƌ�ĂĐƟǀĞ�ŵĂŶĂŐĞŵĞŶƚ͘

/Ĩ�ĂŶǇ�ŽĨ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĐŽŶĚŝƟŽŶƐ�ĂƌĞ�ƉƌĞƐĞŶƚ�Ăƚ�ƚŚĞ�ƉƌĞĚĞƚĞƌŵŝŶĞĚ�ϲϬ͛�ƐƉĂĐŝŶŐ͕�ƚŚĞ�ŵŝĐƌŽƉůŽƚ�ĐĞŶƚĞƌ�
ƉŽŝŶƚ�ǁŝůů�ďĞ�ĂĚũƵƐƚĞĚ�ƚŽ�ƚŚĞ�ŶĞĂƌĞƐƚ�ƐƵŝƚĂďůĞ�ůŽĐĂƟŽŶ͗

• KďƐƚƌƵĐƟŽŶƐ�ƐƵĐŚ�ĂƐ�ƌŽĐŬƐ͕�ĚŽǁŶĞĚ�ƚƌĞĞƐ͕�ŵĂƚƵƌĞ�ƚƌĞĞƐ͕�ƌŽĂĚǁĂǇƐ͕�Žƌ�ŽƉĞŶ�ǁĂƚĞƌ ǁŚŝĐŚ
ŚŝŶĚĞƌ ƚŚĞ�ĞƐƚĂďůŝƐŚŵĞŶƚ�ŽĨ�ƚŚĞ�ŵŝĐƌŽƉůŽƚ�ĂŶĚͬŽƌ�ƐƵďƉůŽƚ͘

• dŚĞ�ƉƌŽƉŽƐĞĚ�ƉůŽƚ�ůŽĐĂƟŽŶ�ŝƐ�ůŽĐĂƚĞĚ�ŽŶ�Ă�ƐůŽƉĞ�ŐƌĞĂƚĞƌ�ƚŚĂŶ�ϳϬй͘
• dŚĞ�ƉƌŽƉŽƐĞĚ�ƉůŽƚ�ůŽĐĂƟŽŶ�ŝƐ�ĚŽŵŝŶĂƚĞĚ�ďǇ�ůĂƌŐĞ�ŝŶǀĂƐŝǀĞ�ƐŚƌƵďƐ�;фϳϱй�ĐŽǀĞƌĂŐĞͿ͘

&ŝŐƵƌĞ�ϭ͘�WůŽƚ�>ĂǇŽƵƚ�EǆĂŵƉůĞ
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Once microplots are established they are affixed with a permanent stake. These plots will be used to 
gauge changes in forest regeneration on an annual basis, but may also be used to examine other metrics 
such as winter browse damage and/or spring ephemeral wildflower abundance.  

*In 2024, some microplots had to be reestablished due to suspected vandalism. This potentially caused 
some minor changes in microplot location.  

Data Collection 

For the purposes of assessing forest regeneration, all woody vegetation less than 4.5” DBH located 
within each microplot was identified and categorized based upon size class. Woody vegetation was 
separated into five (5) size classes: <6”, 6-12”, 1-3’, 3-5’, and 5’+ with each size class being assigned a 
weighted score which reflects the survivability of each size class and its value in terms of forest 
regeneration.   

Additionally, percent canopy closure was assessed at the center point of each microplot, and 
photographs were gathered depicting both current plot conditions and canopy closure. 

To provide a control, data was also collected from the deer exclosure located in Hitchcock Woods, which 
was first constructed in the year 2000 but was not refurbished and fully functional until 2018. The 
exclosure is 18x18’ (324 sq ft) and has ~80% canopy closure directly above but is adjacent to a sizeable 
light gap to the south.  

 

Size Class Score 
0-6” 0 

6-12” 1 
1-3’ 2 

3-5’ Native Sub-Canopy or Shrub Species 7.5 
3-5’ Native Canopy Species 15 

5’+ Native Sub-Canopy or Shrub Species 
(<4.5” DBH 

15 

5’+ Native Canopy Species (<4.5” DBH) 30 
 

• Invasive species are noted but not assigned a positive or negative score. 
• Trees showing outward signs of disease or severe damage are scored at half value.  
• Ash spp. will not be assigned a positive score due to their lack of long-term viability, caused 

by the emerald ash borer.  
• Each microplot is assessed individually, a score of 150 points or greater signifies that plot as 

sufficiently stocked for forest regeneration. 

 

Figure 3. MCMP Forest Regeneration Scoring Chart 
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/Ŷ�ƚŽƚĂů͕�ϰ͕ϱϴϵ ǁŽŽĚǇ�ƐƚĞŵƐ�ǁĞƌĞ�ƐƵƌǀĞǇĞĚ�ŽĨ�ƚŚŽƐĞ͕�Ă�ƚŽƚĂů�ŽĨ�Ϯ4  ŶĂƟǀĞ�ƐƉĞĐŝĞƐ�ĂŶĚ� 9  ŝŶǀĂƐŝǀĞ�ƐƉĞĐŝĞƐ�
ǁĞƌĞ�ĚŽĐƵŵĞŶƚĞĚ� –  ŶĂƟǀĞ�ƐƉĞĐŝĞƐ�ĂĐĐŽƵŶƚĞĚ�ĨŽƌ� 9 ϭ͘ϱй�ŽĨ�ƚŚĞ�ƚŽƚĂů�ƐƚĞŵƐ�ƐƵƌǀĞǇĞĚ�;ƉůŽƚƐ�ǁŝƚŚ�фϳϱй�
ŝŶǀĂƐŝǀĞ�ƐŚƌƵď�ĐŽǀĞƌ�ǁĞƌĞ�ĞǆĐůƵĚĞĚͿ͘�

KĨ�ƚŚĞ�Ϯ 4  ŶĂƟǀĞ�ƐƉĞĐŝĞƐ�ŝĚĞŶƟĮĞĚ�ďůĂĐŬ�ĐŚĞƌƌǇ ;Prunus serotinaͿ ĂŶĚ�ƌĞĚ�ŵĂƉůĞ ;Acer rubrumͿ ŽĐĐƵƌƌĞĚ�
ǁŝƚŚ�ƚŚĞ�ŵŽƐƚ�ĨƌĞƋƵĞŶĐǇ�ĂŶĚ�ŝŶ�ĐŽŵďŝŶĂƟŽŶ�ĂĐĐŽƵŶƚ�ĨŽƌ�ϱϳ͘ϰй�ŽĨ�Ăůů�ŶĂƟǀĞ�ǁŽŽĚǇ�ƐƚĞŵƐ͘�dŚŝƐ�ŝƐ�ŶŽƚ�
ƐƵƌƉƌŝƐŝŶŐ�ĂƐ�ƚŚĞƐĞ�ƐƉĞĐŝĞƐ�ƚǇƉŝĐĂůůǇ�ŚĂǀĞ�ĚĞŶƐĞ�ƐĞĞĚŝŶŐ ƌĂƚĞƐ͕�ĨĂƐƚ�ŐƌŽǁƚŚ͕�ĂŶĚ�ĂƌĞ�ƚŽůĞƌĂŶƚ�ƚŽ�Ă�ǁŝĚĞ�
ƌĂŶŐĞ�ŽĨ�ƐŽŝů�ĐŽŶĚŝƟŽŶƐ͕ ŽŌĞŶ�ƟŵĞƐ�ŵĂŬŝŶŐ�ƚŚĞŵ�ƚŚĞ�ĮƌƐƚ�ĐĂŶŽƉǇ�ƐƉĞĐŝĞƐ�ƚŽ�ƌĞƉŽƉƵůĂƚĞ�ĚŝƐƚƵƌďĞĚ�ĂƌĞĂƐ͘

KƚŚĞƌ�ƉƌŽŵŝŶĞŶƚ�ƐƉĞĐŝĞƐ�ŝŶĐůƵĚĞ�ƉŝŶ�ŽĂŬ ;Quercus palustrisͿ͕�ǁŚŝƚĞ�ĂƐŚ ;Fraxinus americanaͿ͕�ƌĞĚ�ŽĂŬ
;Quercus rubraͿ͕�ƐŚĂŐďĂƌŬ�ŚŝĐŬŽƌǇ ;Carya ovataͿ͕��ŵĞƌŝĐĂŶ�ďĞĞĐŚ ;Fagus grandifoliaͿ�͕�ƐƵŐĂƌ�ŵĂƉůĞ ;�ĐĞƌ�
ƐĂĐĐŚĂƌƵŵͿ͕�ĂŶĚ�ƐůŝƉƉĞƌǇ�Ğůŵ ;Ulmus rubraͿ͘�KĨ�ƚŚĞ�Ϯ4  ŶĂƟǀĞ�ƐƉĞĐŝĞƐ�ĚŽĐƵŵĞŶƚĞĚ͕�ŽŶůǇ�ϴ ;ϯϯйͿ�ǁĞƌĞ�
ƉƌĞƐĞŶƚ�ŝŶ�ƚŚĞ�ϯ - ϱ͛�ĂŶĚ�ϱ͛�ƐŝǌĞ�ĐůĂƐƐ͘

DŝĐƌŽƉůŽƚ�EǆĂŵƉůĞƐ
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Native Woody Stems by Size Class 

As stated above, woody stems were separated into five (5) size classes the following data depicts the size 
class breakdown of woody stems found in all three (3) survey areas and the Huntington Woods deer 
exclosure.  
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Figure 6. Composition of Native Woody Stems by Size Class 
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The results show that overwhelmingly the <6” size class as the most abundant in areas unprotected from 
deer browsing, overall 75.5% of all native woody stems surveyed were less than 6” in height. In general, 
the larger size classes (3-5’ and 5’+) were largely absent from the unprotected survey areas and 
accounted for only 1.4% of the total stems surveyed.  

On the contrary, in the Hitchcock Woods deer exclosure all size classes were well represented with the 1-
3’ size class being most abundant (42.9%).   

Size Class: <6” (Germinant) 

Woody stems less than 6” are considered “germinants” and were by far the most common size class 
documented– this size class represented 75.6% of all native woody stems surveyed with black cherry and 
red maple occurring most frequently. This size class is comprised of newly germinated trees – this is 
considered a very vulnerable size class with survivability being influenced by many variables such as 
sunlight availability, soil condition, weather, and herbivory.  

Size Class: 6-12” (Small Seedling) 

Woody stems from 6-12” are considered “small seedlings” and are typically 0-1 years old, however, this 
can vary widely based upon species and growing conditions. This size class accounted for 13% of all 
native woody stems surveyed – white ash, pin oak, and red oak were the most common species in this 
size class. Small seedlings are still vulnerable to changes in growing condition and herbivory; however, 
this size class does have a higher rate of survival as compared to germinants. 

Size Class: 1-3’ (Seedling)  

Woody stems from 1-3’ are considered “seedlings” and are typically 1-2 years old depending upon 
species and growing condition. This size class accounted for 10% of all native woody stems surveyed – 
white ash, American beech, and shagbark hickory were the most common species in this size class. This 
size class is less susceptible to environmental conditions such as changes in weather; however, we found 
this size class to be the most impacted by herbivory. Species (native and invasive) in this size class such 
as white ash, American beech, hawthorn, spicebush, multiflora rose, common privet, and glossy 
buckthorn all show signs heavy browse pressure from white-tailed deer.  

Size Class: 3-5’ (Large Seedling) 

Woody stems from 3-5’ are considered “large seedlings” and are typically 2-3 years old depending upon 
species and growing conditions. This size class accounted for only 0.6% of all native woody stems 
surveyed – chokecherry, American beech, and white ash were the only native species represented in this 
size class. Seedlings are robust by this stage and can tolerate a number of environmental pressures, 
however, heavy browsing can still negatively impact this size class.  

The stark drop in both seedling abundance and species diversity in the 3-5’ size class can likely be 
attributed to heavy browse pressure at the lower size classes where preferred browse species are 
selected against – species such as chokecherry and American beech are low browse preference species, 
with chokecherry foliage being toxic to white-tailed deer.  
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Size Class: 5’+ <4.5” DBH (Sapling) 

Woody stems taller than 5’ in height but less than 4.5” DBH (diameter at breast height) are considered 
“saplings” and are typically a minimum of 3-5 years in age depending upon species and growing 
conditions. This size class represented 0.7% of all native woody stems surveyed – sugar maple, 
chokecherry, slippery elm, and American beech were the most common species found in this size class. 
This size class is very robust and is generally unaffected by environmental pressures or herbivory – the 
greatest risk to saplings would be pests, disease, or heavy site disturbance.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Examples of Deer Browse Damage  
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Plot Scoring  

Using the scoring system described above, all microplots were assigned a score which reflects the stage 
of forest regeneration for each plot based upon native species abundance and height. Overall, the 
average microplot score for all surveyed areas was 13.8, with one (1) of the 110 surveyed plots 
surpassing a forest regeneration score of 150 points. In this instance, the score of 177.5 was produced 
due to high stem count of chokecherry in the 3-5’ size class. In this case it is important to note that 
chokecherry is considered highly deer-resistant and even toxic to deer and other animals if eaten in large 
quantities, therefore, its presence could be a symptom of selective browsing pressure.    

Again, white ash was not assigned a positive score due to their lack of long-term viability. It is important 
to note that white ash is heavily susceptible to the emerald ash borer (EAB), a non-native boring insect 
that is responsible for the destruction of millions of ash trees across much of the eastern United States. 
It is estimated that only 1% of ash trees on the landscape have a higher-than-average resistance to this 
pest, with that being said ash regeneration is still taking place on the landscape, typically in the smaller 
size classes. Impacts from EAB will likely continue once saplings reach a suitable size rendering them 
largely incapable of reaching full maturity and becoming the dominant canopy species they once were. 

Also, woody stems showing severe damage or outward sign of disease were scored at half-value this 
primarily impacted American beech which oftentimes showed both heavy browse pressure and 
advanced signs of beech leaf disease (BLD).  

As a control, the Hitchcock Woods deer exclosure was scored using the same metrics in total the 324 sq 
ft area produced a forest regeneration score of 571 – scaled down to match the size of the microplots 
(113.1 sq ft) the deer exclosure scores 195.45 (~14x better than the overall average microplot score). 
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Canopy Closure 

Receiving adequate amounts of sunlight is a necessary component for all plant growth. In forested 
settings, canopy closure affects the amount of light that reaches the forest floor, therefore, can impact a 
forest’s ability to regenerate by affecting both growth rates and species composition. During this study, 
microplots displayed a wide range of % canopy closure (0-95%) with 50% of microplots with above 
average light availability (≤75% canopy closure) due to prior disturbance from EAB and/or storm damage.  

As expected, light availability had a large influence on plot scoring – microplots with less than 75% 
canopy closure scored higher than microplots with greater than 75% canopy closure. Huntington Woods 
proved to be an exception to this rule, where available light gaps tend to be dominated by ferns, sedges, 
and invasive shrubs.  
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Oak Regeneration: 

Across their range, oaks (Quercus spp.) exist as common canopy trees, however, they are largely absent 
in the understory seedling and sapling layers. This has led to increased concern in recent decades 
regarding the overall lack of oak regeneration in Eastern hardwood forests – likely caused by intensive 
browsing by white-tailed deer (oaks are a highly preferred browse species), increased competition with 
other plants, land use changes, disease, and fire suppression. Oaks provide mast crops in the form of 
acorns which are an essential part of the forest ecosystem providing valuable fall and winter forage for 
wildlife. If the current trajectory is not corrected, we may face losing this valuable forest resource in the 
coming decades as mature trees die with nothing in the understory to replace them.  

This same principles apply here as the northern red oak (Quercus rubra), pin oak (Quercus palustris), 
white oak (Quercus alba), and swamp white oak (Quercus bicolor) are all species commonly found on 
MetroParks properties as mature canopy species and many were also found in the smaller (<6” and 6-
12”) size classes, however, oaks of all species were completely absent from 3-5’ and 5+ size classes, with 
only thirteen (13) being found in the 1-3’ size class.  

 

  

357

253

13 0 0
0

50

100

150

200

250

300

350

400

<6" 6-12" 1-3' 3-5' 5+ (<4.5" DBH)

# 
of

 S
te

m
s

Size Class

Oak Abundance by Size Class

Oak spp.

Figure 8. Oak Abundance by Size Class 

Unprotected Red Oak Seedling Protected Red Oak Seedling 



11 | P a g e  
 

Ongoing Changes: 

While it will take years to fully evaluate changes on a landscape level, this scoring assessment will 
continue to be conducted on an annual basis to identify noticeable trends over time.  
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Discussion, Management Objectives, and Recommendations: 

Discussion 

White-tailed deer herbivory continues to be the primary driver of forest regeneration in Mill Creek Park, 
Huntington Woods, and Hitchcock Woods. This is evidenced by the intensive browse pressure and overall 
lack of preferred browse species evidenced by this study and other anecdotal references. Other factors 
such as light availability, lack of disturbance, exotic pests, disease, and competition from invasive species 
are also contributing factors that are impacting forest health.  

Management Objectives 

The following set of objectives have been established regarding forest regeneration within Mill Creek 
MetroParks: 

• 75% of Microplots Scoring 150 Points or More. 
• 25% of All Surveyed Oak Stems Measuring Greater than 12” in Height with at Least 10% 

Reaching the 5’+ Size Class. 
• Increase in Native Species Diversity with 75% of Surveyed Species Present as Germinants (<6”) 

Also Being Present in the Large Seedling (3-5’) or Sapling (5’+) Size Class.  
• Maintain 80% or Greater Coverage of Native Species in Surveyed Areas. 

Recommendations: 

To achieve the abovementioned objectives, it is recommended that the MetroParks consider 
implementing the following management techniques until goals are met:  

• White-tailed Deer Population Reduction and Management  
• Native Species Planting  
• Invasive Species Management 
• Habitat Manipulation Where Appropriate  
• Deer Exclusion via Fencing and/or Tree Tubes/Caging Where Appropriate 

 

 

 

 

 

 

 

 

 

Hitchcock Woods Deer Exclosure Collier Preserve Tree Planting  
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 White-tailed Deer in Mill Creek MetroParks                                                                    
Photographic Log – 2022 
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I ntrodu ction

T h ese ph otograph locations h igh ligh t exam ples of deer b rowse dam age in forested and/ or landscaped 
areas th rou gh ou t th e M etroPark s,  with  th e m ost notab le im pacts b eing v isib le at H itch cock  W oods,  
H u ntington W oods,  and M ill C reek  Park .  N egativ e ecological im pacts com m only  associated with  an 
ov erab u ndance of wh ite- tailed deer su ch  as v isib le b rowse lines,  lim ited forest u nderstory  growth ,  and a 
prev alence of inv asiv e species are com m onplace th rou gh ou t M etroPark s facilities,  consistent with  th e 
data collected from  th e J anu ary  2 0 2 2  popu lation su rv ey .  

J anuary  2022 A erial I nfrared Survey  Results:
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Description of Properties to be Managed 

Collier Preserve  

Acquired in 2006 and 2007, the Collier Preserve (formerly known as the “Mill Creek Preserve”), 
consists of 303-acres located along Western Reserve Road in Boardman Township (Mahoning 
County, Ohio). The Collier Preserve hosts a wide array of habitat types including tall-grass 
prairie, wooded ravines, reverting fields, and perhaps most notably the eastern portions of the 
property are dominated by emergent and forested wetlands, some identified as category 3 
(highest quality). Public access at this facility is restricted to a primitive, but extensive trail 
system which allows for various form of passive recreation such as hiking, birding, photography, 
etc.  

Sawmill Creek Preserve 

Acquired in 2002, the Sawmill Creek Preserve consists of 155-acres along South Turner Road in 
Canfield Township (Mahoning County, Ohio). The Sawmill Creek Preserve is primarily 
dominated by hardwood forest; however, several areas can be characterized as emergent 
wetland, or intermediate shrub/scrub brush. Public access at this facility is restricted to a 
primitive, but extensive trail system which allows for various form of passive recreation such as 
hiking, birding, photography, etc. 

Mill Creek Wildlife Sanctuary  

Acquired partially in 2004 and in 2022, the Mill Creek Wildlife Sanctuary consists of 482-acres 
along Calla Road in Beaver Township (Mahoning County, Ohio). The Mill Creek Wildlife 
Sanctuary is primarily dominated by emergent wetlands and open water ponds, however, 
several areas include hardwood forest and early successional grasslands. Public access at this 
facility is restricted on the western side of Mill Creek, allowing access by permit only for 
approved activities such as birding or photography. The eastern portion of the facility is open to 
the public but currently lacks any formal amenities for public access such as a parking area or 
trails.   

Springfield Forest 

Acquired in 2021, the Springfield Forest consists of 89-acres along Springfield Road in 
Springfield Township (Mahoning County, Ohio). As a result of previous mining activities on the 
property, the Springfield Forest is dominated by intermediate successional shrubs and small 
trees, with some limited areas of mature hardwoods and early successional hardwoods. This 
facility is open to the public, with a parking lot, fishing pier, and a partially improved trail 
system to allow for various form of passive recreation such as hiking, fishing, birding, 
photography, etc. 
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Hawkins Marsh 

Acquired in 2022, the Hawkins Marsh consists of 161-acres along W. Western Reserve Road in 
Smith Township (Mahoning County, Ohio). The Hawkins Marsh is primarily dominated by 
mature hardwood forest with large areas classified as forest wetland (category 3). This facility is 
open to the public but currently lacks any formal amenities for access such as a parking area or 
trails (scheduled for installation in 2023).   

Vickers Nature Preserve 

Acquired in 1993, the Vickers Nature Preserve consists of 264-acres located on Akron-Canfield 
Road (U.S. Route 224) in Ellsworth Township (Mahoning County, Ohio). Vickers Nature Preserve 
is primarily dominated by hardwood forest, but some areas of early successional grassland, 
emergent wetland, and an open water pond are present. Public access at this facility is 
restricted to a partially improved and extensive trail system which allows for various form of 
passive recreation such as hiking, fishing, birding, photography, and unique to Vickers Nature 
Preserve, equestrian trail riding.  

Huntington Woods 

Huntington Woods consists of 383 acres located directly south of U.S. Route 224 in Boardman 
Township. Huntington Woods is dominated almost exclusively by dense hardwood forest, with 
some areas of forested wetland present within the extensive floodplain of Mill Creek. This 
facility is not open to the public as currently there are no parking lots or trail systems to 
facilitate access.  

Hitchcock Woods 

Hitchcock Woods consists of 665-acres located along Hitchcock Road in Boardman Township 
(Mahoning County, Ohio). Hitchcock Woods is comprised almost entirely of dense hardwood 
forest, with some areas of forested or emergent wetland present within the extensive 
floodplain of Mill Creek. Public access at this facility is restricted to a primitive trail loop which 
allows for various form of passive recreation such as hiking, birding, photography, etc. 

Mill Creek Park 

Established in 1891, Mill Creek Park is considered Ohio’s First Park District and consists of 
approximately 1600 acres located north of U.S. Route 224 in Boardman Township and the City 
of Youngstown (Mahoning County, Ohio). Mill Creek Park is highly developed, with interspersed 
natural areas consisting of hardwood forest, emergent wetlands, and several open water lakes 
and ponds. Mill Creek Park is highly accessible to the public including both active and passive 
recreation such as golf, fishing, jogging, biking, hiking, organized sports, etc.  
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Hunt Unit Descriptions 
Hitchcock Woods (Archery Only) 

• Hunt Unit: 489 Acres
• 5 – Permits per Period

Huntington Woods (Archery Only) 

• Hunt Unit: 223 Acres
• 2 – Permits per Period

Mill Creek Wildlife Sanctuary (East) 

• Hunt Unit: 209 Acres
• 2 – Permits per Period

Mill Creek Wildlife Sanctuary (West) 

• Hunt Unit: 220 Acres
• 2 - Permits per Period

Collier Preserve 

• Hunt Unit: 162 Acres
• 2 – Permits per Period

Springfield Forest 

• Hunt Unit: 82 Acres
• 2 – Archery Permits per Period
• 1 – Firearm Permit per Period 

Hawkins Marsh 

• Hunt Unit: 128 Acres
• 2 – Permits per Period

Vickers Nature Preserve 

• Hunt Unit: 225 Acres
• 3 – Permits per Period

Sawmill Creek Preserve 

• Hunt Unit: 128 Acres
• 3 – Archery Permits per Period
• 2 – Firearm Permits per Period 

MetroParks Farm (Archey Only) 

• Hunt Unit: 50 Acres
• 1 – Archery Permit per Period

Total Hunt Unit Acreage = 1,942 

Total Archery Permit Periods = 8 (16 at 
Hitchcock & Huntington Woods) 

Total Archery Permit Holders per Period = 24 

Total Archery Permit Holders per Season = 192 

Total Number of Firearm Permit Periods = 5 

Total Firearm Permit Holders per Period = 14 

Total Number of Firearm Permit Holders per 
Season = 70 

Total Number of Permit Holders per Season = 
318 
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 Controlled Hunting Program: Rules and Regulations (Archery) 

• If the permittee cannot participate, the permit may be transferred to another hunter
before the start of their permit window.

• Each permittee may select one (1) partner per day.
• The permittee is required to be present in order for the selected partner to hunt.
• This permit authorizes a maximum of 2 hunters (permittee + partner) per day.

Additional non-hunting persons are not permitted to participate in the hunt or venture
off-trail.

• Permit valid for the dates listed on the permit only.
• Permittee and partner are responsible for obtaining necessary permits, license,

endorsements, and stamps. Refer to the Ohio Hunting and Trapping Regulations.
• Permittees may not actively pursue game outside of their assigned hunt unit.
• Permit must be carried by the permittee and partner (if applicable) while in use. Digital

copies are sufficient.
• Permits must also be visibly displayed on the vehicle dashboard while participating in

the hunt.
• All applicable hunting regulations set forth by the Division of Wildlife must be adhered

to at all times.
• All applicable MetroParks Rules and Regulations must be adhered to at all times.
• Only white-tailed deer may be harvested.
• Off-trail scouting is not permitted outside of your allotted permit window.
• Permittees and their guest may each harvest up to nine (9) deer as part of this

controlled hunt by utilizing their three (3) deer bag limit allotted for Mahoning County
and an additional six (6) deer management permits. The use of deer management
permits as part of a controlled hunt to harvest antlerless deer does not count towards
the bag limit for the county in which this hunt occurs, nor the statewide bag limit of six
deer.

• Each permittee and their guest may harvest (1) antlered deer, utilizing an either-sex
permit assuming they have not previously harvested an antlered deer in the same
hunting season (only 1 antlered deer permitted per person statewide regardless of
harvest method/location per ODOW regulations).

• Permittees and their partners may only use archery equipment legal to harvest deer in
Ohio. Refer to the Ohio Hunting and Trapping Regulations.

• No hunting shall be permitted within areas defined as “No Hunting Zones” – referenced
on map.

• No hunting shall be permitted within 100’ of any established pedestrian trail.
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• Hunting structures such as portable treestands and ground blinds are permitted.  All
structures must be removed at the end of each permit window, any structure left on
MCMP property must be tagged with the owner’s name and phone number.

• No treestand, climbing method, and/or accessory equipment shall cause injury or
damage any tree on MetroParks property –  screw in steps/gear holders, climbing
spikes, etc. are strictly prohibited.

• Baiting is not permitted.
• Field dressing of harvested deer onsite is permitted; however, entrails must be left out

of visual distance from park infrastructure (trails, parking lots, roads, etc.).
• Any harvested deer left unattended must be temporarily tagged in accordance with

ODNR regulations and shall not be left within visual sight of park infrastructure (trails,
parking lots, roads, etc.). Successful hunters who wish to continue hunting the same day
may do so once these conditions are met.

• Permittees and their guest may only park in the designated parking area(s) assigned to
their permit. Those needing special assistance must contact the MetroParks prior to
their hunt date.

• Permittees and their guest may not park in such a way to obstruct normal ingress/egress
to the facility.

• Permittees and their guest are permitted to access their hunt units between the hours
of 5am – 10pm. For circumstances that require access outside of these hours please
contact the MetroParks Police Department (contact information below).

• Any deer exhibiting a unique color phase (albino, piebald, melanistic, etc.). are not
permitted to be harvested.

• In addition to ODOW game check requirements, all harvested deer must be reported
to the MetroParks Natural Resources Manager at the end of each permit window via
email at nderico@millcreekmetroparks.org or by phone at 330.702.3000 x136.

• Failure to abide by any of the rules and regulations listed above will result in the
immediate revocation of your controlled hunting permit and you will not be permitted
to participate in future controlled hunting opportunities at the MetroParks.

Mill Creek MetroParks Contact Information 

MetroParks Police Department 
810 Glenwood Avenue       
Youngstown, OH 44502         
330-744-3848

Nick Derico, Natural Resources Manager  
7574 Columbiana Canfield Road        
Canfield, OH 44406        
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330-702-3000x136
nderico@millcreekmetroparks.org
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 Controlled Hunting Program: Rules and Regulations (Firearm) 

• If the permittee cannot participate, the permit may be transferred to another hunter
before the start of their permit window.

• Each permittee may select one (1) partner per day.
• The permittee is required to be present in order for the selected partner to hunt.
• This permit authorizes a maximum of 2 hunters (permittee + partner) per day.

Additional non-hunting persons are not permitted to participate in the hunt or venture
off-trail.

• Permit valid for the dates listed on the permit only.
• Permittee and partner are responsible for obtaining necessary permits, license,

endorsements, and stamps. Refer to the Ohio Hunting and Trapping Regulations.
• Permittees may not actively pursue game outside of their assigned hunt unit.
• Permit must be carried by the permittee and partner (if applicable) while in use. Digital

copies are sufficient.
• Permits must also be visibly displayed on the vehicle dashboard while participating in

the hunt.
• All applicable hunting regulations set forth by the Division of Wildlife must be adhered

to at all times.
• All applicable MetroParks Rules and Regulations must be adhered to at all times.
• Only white-tailed deer may be harvested.
• Off-trail scouting is not permitted outside of your allotted permit window.
• Permittees and their guest may each harvest up to nine (9) deer as part of this

controlled hunt by utilizing their three (3) deer bag limit allotted for Mahoning County
and an additional six (6) deer management permits. The use of deer management
permits as part of a controlled hunt to harvest antlerless deer does not count towards
the bag limit for the county in which this hunt occurs, nor the statewide bag limit of six
deer.

• Each permittee and their guest may harvest (1) antlered deer, utilizing an either-sex
permit assuming they have not previously harvested an antlered deer in the same
hunting season (only 1 antlered deer permitted per person statewide regardless of
harvest method/location per ODOW regulations).

• Permittees and their partners may only use firearm equipment legal to harvest deer in
Ohio. Refer to the Ohio Hunting and Trapping Regulations.

• Hunter orange must be worn during all firearm controlled hunts and shall include
wearing a vest, coat, jacket, or coveralls that are either solid hunter orange or
camouflage hunter orange.
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• No hunting shall be permitted within areas defined as “No Hunting Zones” – referenced 
on map. 

• No hunting shall be permitted within 100’ of any established pedestrian trail.  
• Hunting structures such as portable treestands and ground blinds are permitted.  All 

structures must be removed at the end of each permit window, any structure left on 
MCMP property must be tagged with the owner’s name and phone number. 

• No treestand, climbing method, and/or accessory equipment shall cause injury or 
damage any tree on MetroParks property –  screw in steps/gear holders, climbing 
spikes, etc. are strictly prohibited. 

• Baiting is not permitted. 
• Field dressing of harvested deer onsite is permitted; however, entrails must be left out 

of visual distance from park infrastructure (trails, parking lots, roads, etc.). 
• Any harvested deer left unattended must be temporarily tagged in accordance with 

ODNR regulations and shall not be left within visual sight of park infrastructure (trails, 
parking lots, roads, etc.). Successful hunters who wish to continue hunting the same day 
may do so once these conditions are met.  

• Permittees and their guest may only park in the designated parking area(s) assigned to 
their permit. Those needing special assistance must contact the MetroParks prior to 
their hunt date. 

• Permittees and their guest may not park in such a way to obstruct normal ingress/egress 
to the facility.  

• Permittees and their guest are permitted to access their hunt units between the hours 
of 5am – 10pm. For circumstances that require access outside of these hours please 
contact the MetroParks Police Department (contact information below). 

• Any deer exhibiting a unique color phase (albino, piebald, melanistic, etc.). are not 
permitted to be harvested. 

• In addition to ODOW game check requirements, all harvested deer must be reported 
to the MetroParks Natural Resources Manager at the end of each permit window via 
email at nderico@millcreekmetroparks.org or by phone at 330.702.3000 x136.  

• Failure to abide by any of the rules and regulations listed above will result in the 
immediate revocation of your controlled hunting permit and you will not be permitted 
to participate in future controlled hunting opportunities at the MetroParks. 

 

Mill Creek MetroParks Contact Information 

MetroParks Police Department                                                                                                                         
810 Glenwood Avenue                                                                                                                                                                   
Youngstown, OH 44502                                                                                                                                         
330-744-3848 
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Nick Derico, Natural Resources Manager                                                                                                                 
7574 Columbiana Canfield Road                                                                                                                      
Canfield, OH 44406                                                                                                                                                                      
330-702-3000x136                                                                                            
nderico@millcreekmetroparks.org 
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 Collier Preserve
Hunt Units

Boardman Township
Mahoning County, Ohio

Parking Areas
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No Hunting Zones

Property Boundary
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No Hunting May Take Place Within 100' of
Any Established Pedestrian Trail
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Smith Township
Mahoning County, Ohio
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No Hunting Within 100' of Any Established 
Pedestrian Trail

No Hunting Within 300' of Any Property Boundary
Adjacent to Residential Areas
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 Hitchcock Woods
Hunt Units

Boardman Township
Mahoning County, Ohio

Parking Areas

Hunt Units

No Hunting Zones

Property Boundary

Hiking Trails

No Hunting Within 100' of Any Established 
Pedestrian Trail

No Hunting Within 300' of Any Property 
Boundary Adjacent to Residential Areas
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 Huntington Woods
Hunt Units

Boardman Township
Mahoning County, Ohio

Parking Areas

Hunt Units

No Hunting Zones

Property Boundary

Hiking Trails

No Hunting May Take Place Within 100' of
Any Established Pedestrian Trail

No Hunting Within 300' of Any Property
Boundary Adjacent to Residential Areas
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 MetroParks Farm
Hunt Units

Canfield Township
Mahoning County, Ohio

Parking Areas

Hunt Units

No Hunting Zones

Property Boundary

Hiking Trails

No Hunting May Take Place Within 100' 
of Any Established Pedestrian Trail

No Hunting Within 300' of Any Property
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 Sawmill Creek Preserve
Hunt Units

Canfield Township
Mahoning County, Ohio

Parking Areas

Hunt Units

No Hunting Zones

Property Boundary

Hiking Trails

No Hunting May Take Place Within 100' 
of Any Established Pedestrian Trail

No Hunting Within 300' of Any Property
Boundary Adjacent to Residential Areas
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 Springfield Forest
Hunt Units

Springfield Township
Mahoning County, Ohio

Parking Areas

Hunt Units

No Hunting Zones

Property Boundary

Hiking Trails

No Hunting May Take Place Within 100' 
of Any Established Pedestrian Trail

No Hunting Within 300' of Any Property
Boundary Adjacent to Residential Areas
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 Vickers Nature Preserve
Hunt Units

Ellsworth Township
Mahoning County, Ohio

Parking Areas

Hunt Units

No Hunting Zones

Property Boundary

Hiking Trails

No Hunting May Take Place Within 100' 
of Any Established Pedestrian Trail

No Hunting Within 300' of Any Property
Boundary Adjacent to Residential Areas
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 Mill Creek Wildlife Sanctuary (East)
Hunt Units

Beaver Township
Mahoning County, Ohio

Parking Areas

Hunt Units

No Hunting Zones

Hiking Trails

No Hunting May Take Place Within 100' of
Any Established Pedestrian Trail

No Hunting Within 300' of Any Property
Boundary Adjacent to Residential Areas
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 Mill Creek Wildlife Sanctuary (West)
Hunt Units

Beaver Township
Mahoning County, Ohio

Parking Areas

Hunt Units

No Hunting Zones

Property Boundary

Hiking Trails

No Hunting May Take Place Within 100' of
Any Established Pedestrian Trail

No Hunting Within 300' of Any Property
Boundary Adjacent to Residential Areas



 

 

 

Appendix F: Targeted Removal                              
Annual Summary  



EXECUTIVE SUMMARY  

Mill Creek MetroParks entered into a Cooperative Service Agreement with the United States Department 
of Agriculture, Wildlife Services to implement portions of the park’s Deer Management Program during 
the 2023-2024 management season. Under this agreement, WS performed all targeted removal activities, 
site preparation, field dressing, data collection, and transportation of harvested deer to a butchering 
facility to be processed for donation and human consumption.   

The targeted removals were conducted in accordance with the Ohio Division of Wildlife Deer Damage 
Control Permit #18048. Deer management occurred on two separate nights.  The targeted removal 
program focused on the southern portion of Mill Creek Park (Boardman Township), with all activity 
taking place between Shields Road and U.S. Route 224.  Thirty-eight deer were removed by Wildlife 
Services.  Seventy-nine percent (79%) of the total harvest was comprised of female deer.   
 
Deer were processed for human consumption by a Litchfield, Ohio based processor.  A total of 1,071.5 
pounds of processed meat from deer harvested on this project was donated by the park to the Second 
Harvest Food Bank of the Mahoning Valley. Due to staff limitations, the Second Harvest Food Bank of 
the Mahoning Valley declined the venison donation that resulted from the 11/30/24 targeted removal.  
Instead, that 284.3 pounds of venison was donated to the Greater Cleveland Food Bank. 
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This document should be cited as:  
 
U.S. Department of Agriculture, Animal and Plant Health Inspection Service, Wildlife Services. 2023-
2024 Summary Report of Activities for the Mill Creek MetroParks Targeted Removal Program. 
Cooperative Service Agreement No.2472395691RA. 7pp. 
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OVERVIEW 
Need for Action 
In support of white-tailed deer management to reduce damage to natural resources, the Ohio Division of 
Wildlife (DOW) issued Deer Damage Control Permit # 18048, authorizing Mill Creek MetroParks 
(MCMP) to remove up to 30 deer using targeted removal. That permit was amended on 11/29/2023 to 
include the authorized take of an additional 14 deer.  The permit stipulated that only seven of those deer 
could be antlerless.  The remaining seven were to be antlered deer.  The DOW is the regulatory authority 
of wildlife in Ohio. The DOW urban/suburban deer management goal is to provide a deer population that 
will allow maximum recreational, aesthetic, and economic benefits while minimizing conflicts with 
property damage, loss of ecological biodiversity, and ensuring the overall health of the deer herd. It was 
under this permit that MCMP requested the assistance of Wildlife Services (WS) in meeting some of the 
objectives outlined in their Deer Management Plan.  Specifically, MCMP would rely on professionally 
trained marksman from WS to perform targeted removals in areas where controlled hunting is not feasible 
or where controlled hunting alone fails to meet MCMP management objectives (MCMP 2023).   

METHODS 
Targeted Removal 
For 2023/2024 the targeted removal program was focused on the southern portion of Mill Creek Park 
(Boardman Township), with all activity taking place between Shields Road and U.S. Route 224.  The area 
was inspected by representatives from WS and MCMP to establish safe shooting zones before the 
targeted removals took place. MCMP rangers were on location, providing site security during each 
targeted removal effort. 
 
Wildlife Services used rifles equipped with noise suppression devices, also known as suppressors.  
Suppressors quiet the muzzle blast of a rifle shot by slowing and redirecting the gases produced when the 
ammunition is discharged. A suppressor does not silence the sonic signature (sonic crack) of the projectile 
(bullet) in flight. In accordance with the American Veterinary Medical Association (AVMA) guidelines 
for euthanasia, shots were placed with the goal of penetration and destruction of brain tissue, causing an 
instant loss of consciousness.   
 
Wildlife Services used forward looking infrared (FLIR) technology aided by night vision devices and/or 
firearm mounted spotlights when conducting sharpshooting activities. Wildlife Services utilized a 
handheld FLIR unit to locate and observe deer in complete darkness. These capabilities also further 
enhanced WS ability to ensure the safety of humans and pets during operations.  
    
Data Collection and Processing 
All harvested deer were tagged using temporary tags created by WS per DOW permit instructions.  Each 
tag contained a unique identification number.  Harvested deer were transported to a central processing 
station within the park.  Biological data (gender, age, live weight) was collected for every deer. Deer were 
aged by assessing the tooth replacement and wear of the lower jaw (Severinghaus 1949). Deer were 
classified into the following age (years old) categories; 0.5, 1.5, 2.5, 3.5, 4.5 and 4.5+. The DOW places 
all deer older than 4.5 years of age into the 4.5+ category.   

Deer were processed for human consumption by a Litchfield, Ohio based processor. A total of 1,071.5 
pounds of processed meat from deer harvested on this project was donated by the park to the Second 
Harvest Food Bank of the Mahoning Valley. Due to staff limitations, the Second Harvest Food Bank of 
the Mahoning Valley declined the venison donation that resulted from the 11/30/24 targeted removal.  
Instead, that 284.3 pounds of venison was donated to the Greater Cleveland Food Bank. 
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RESULTS 
Effort 
Wildlife Services conducted targeted removals on two different nights (Table 1). A total of 18-person 
hours were utilized to remove 38 deer from the established management area within Mill Creek Park. 
This yielded a ratio of 0.47-person hours per deer harvested (total number of person hours spent 
shooting/total number of deer removed) (Table 2). 

    Table 1. WS targeted removals in Mill Creek Park, Ohio, 11 October and 30 November 2023. 
Date Deer Removed 
10/12/2023 30 
11/30/2023 8 

Table 2. Effort required by WS to harvest 38 deer in Mill Creek Park, 11 October and 30 November 2023. 

Number of 
Days 

Number of 
Person Hours 

Number of Deer 
Removed 

Average Number of 
Deer Removed per 

Day 

Number of Man Hours 
per Deer Removed 

2 18 38 19 0.47 

Age and Sex Distribution 
Seventy-nine percent (79%) of the total harvest was comprised of female deer.  

Table 3. Age and sex distribution of deer harvested by WS in Mill Creek Park, 11 October and 30 November 2023. 
Age 
Class Male 

Percent of     
Total Harvest Female 

Percent of    
Total Harvest 

Total for 
Age Class 

Percent of   
Total Harvest 

0.5 7 18% 10 26% 17 45% 
1.5 1 3% 4 11% 5 13% 
2.5 0 0% 8 21% 8 21% 
3.5 0 0% 5 13% 5 13% 
4.5 0 0% 2 5% 2 5% 
4.5+ 0 0% 1 3% 1 3% 
Total 8 21% 30 79% 38 100% 
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Harvest Locations 

Figure 1. A map depicting the harvest locations of deer removed by WS during the targeted removals 
in Mill Creek Park, 11 October and 30 November 2023.
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Live Weight 
Figure 2 depicts the mean live weights (lbs.) for deer harvested during management activities in Mill 
Creek Park. Mean weights (lbs.) have been calculated by age class for both males and females. 

 

Figure 2.  Mean live weights calculated by age class for male and female deer harvested by WS in Mill Creek Park, 
11 October and 30 November 2023. 

FUTURE MANAGEMENT 
In 2023, MCMP finalized the development of a goal-oriented Deer Management Plan (MCMP 2023). The 
Deer Management Plan should be reviewed on an annual basis and updated periodically to reflect 
changing trends in science and culture. Wildlife Services will continue to support MCMP in evaluating 
and refining their Deer Management Plan and monitoring techniques to ensure that the most appropriate, 
effective, and current management practices are being utilized.  

Management techniques considered in the Deer Management Plan included the use of hunting through 
controlled public hunts and targeted removals (MCMP 2023). Some combination of the two techniques 
will likely be the most efficient and cost-effective means for MCMP to reduce deer conflicts on properties 
where they have management authority. When possible, lethal management should be supported with 
non-lethal measures for an Integrated Wildlife Damage Management (IWDM) approach. The most 
effective approach to resolving wildlife damage is to integrate the use of several methods simultaneously. 
Management alternatives should be reviewed and updated annually. Goals should be evaluated and 
updated to reflect changes in deer populations, damage to natural resources, and overall public perception 
to deer within the MCMP.  As the deer management program continues there may be a need to refine or 
change techniques to have continued success (MCMP 2023). 
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APPENDIX 1.  2023-2024 Biological Data for Deer Removed by WS 

Date ID Number Sex Age Live Weight 
10/12/2023 FY24MC001 Female 1.5 113.6 
10/12/2023 FY24MC002 Male 0.5 76 
10/12/2023 FY24MC003 Female 0.5 60.2 
10/12/2023 FY24MC004 Female 0.5 77.3 
10/12/2023 FY24MC005 Female 2.5 148.8 
10/12/2023 FY24MC006 Female 2.5 129.2 
10/12/2023 FY24MC007 Female 3.5 142.6 
10/12/2023 FY24MC008 Male 0.5 78.4 
10/12/2023 FY24MC009 Female 0.5 68.9 
10/12/2023 FY24MC010 Female 0.5 47.8 
10/12/2023 FY24MC011 Female 2.5 116.4 
10/12/2023 FY24MC012 Female 1.5 97.4 
10/12/2023 FY24MC013 Female 4.5+ 136.8 
10/12/2023 FY24MC014 Male 0.5 61.2 
10/12/2023 FY24MC015 Female 2.5 166 
10/12/2023 FY24MC016 Female 0.5 59.4 
10/12/2023 FY24MC017 Female 1.5 110 
10/12/2023 FY24MC018 Female 0.5 64.3 
10/12/2023 FY24MC019 Male 0.5 68.2 
10/12/2023 FY24MC020 Female 3.5 144.1 
10/12/2023 FY24MC021 Female 0.5 62 
10/12/2023 FY24MC022 Female 4.5 132.8 
10/12/2023 FY24MC023 Female 3.5 123.3 
10/12/2023 FY24MC024 Female 3.5 135 
10/12/2023 FY24MC025 Female 0.5 52 
10/12/2023 FY24MC026 Female 2.5 115 
10/12/2023 FY24MC027 Male 0.5 59 
10/12/2023 FY24MC028 Female 4.5 170 
10/12/2023 FY24MC029 Female 2.5 131 
10/12/2023 FY24MC030 Female 1.5 110.4 
11/30/2023 FY24MC031 Female 3.5 127 
11/30/2023 FY24MC032 Male 0.5 88 
11/30/2023 FY24MC033 Male 0.5 74 
11/30/2023 FY24MC034 Female 2.5 112 
11/30/2023 FY24MC035 Female 0.5 67 
11/30/2023 FY24MC036 Female 2.5 136 
11/30/2023 FY24MC037 Female 0.5 72 
11/30/2023 FY24MC038 Male 1.5 132 
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APPENDIX 2. 2023-2024 Mill Creek MetroParks Ohio Division of Wildlife Deer Damage Control 
Permit 

 



Deer Management End of Operations Report 
for 

  
For the 2023/2024 Season 

**Note-additional reports and data can be submitted with this report, but are not required** 
 
The following is the breakdown by sex/age for the deer removed:  
(double-click the chart to enter data) 
Year <1 year old 1 year old 2-3 year old 4+ years old
Total Males by Age 7 1 0 0
Total Females by Age 10 4 13 3

7

1
0 0

10

4

13

3

0

2

4

6

8
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12

14

<1 year old 1 year old 2-3 year old 4+ years old

Total Males by Age

 

A total of                deer were removed.                of the deer removed resulting in                        

pounds of meat were delivered to                                                                       food bank.  The 

remaining                deer were receipted to the following:  

 

If any deer removed as part of this permit were tested for diseases (ex. CWD), attach the location where 
each sample was taken and the results to this report. 

Div. of Wildlife Deer Tag # Name of person/organization who was receipted the deer 
  
  
  
  

Mill Creek MetroParks  

1,355.8 38 

 

Second Harvest Mahoning Valley 1,071.5 & Greater CLE Foodbank 284.3   

38 



Appendix G: Browse Preference of 
Regional Plant Species  
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Deer Browse Preference of Plant Species Found Within MCMP 

This document does not represent the entire catalog of flora found within Mill Creek MetroParks but is 
meant to highlight native species and their invasive counterparts that are found within MetroParks 
properties and the relative deer browse preference for that species.  

In general, MetroParks properties are experiencing very little regeneration of native deciduous or 
coniferous tree species. Additionally, where present, the suite of understory shrubs are dominated 
primarily by unpalatable invasive species or deer-resistant natives such as common privet, glossy 
buckthorn, Japanese barberry, ironwood, or hawthorn. The same could be said for wildflowers and 
forbs, with unpalatable invasive species or deer-resistant natives such common teasel, Canada thistle, 
daffodils, wingstem, Virginia bluebell, Christmas fern, or jack-in-the-pulpit being among the species most 
observed.  

Distinct browse lines, a lack of forest regeneration (even in non-preferred species), and the dominance 
of unpalatable or deer-resistant shrubs and forbs all suggest that the forest ecosystems of Mill Creek 
MetroParks are being shaped by the heavy browse pressure of white-tailed deer, resulting in decreased 
biodiversity and habitat degradation. 

 

Deciduous Tree Species   Category   Browse Preference 

Northern Red Oak   Native           High    

White Oak    Native                High 

Swamp White Oak   Native                        High 

Sugar Maple    Native                                                    High 

White Ash    Native     High 

Red Maple     Native     Moderate 

Pin Oak     Native     Moderate 

Black Walnut    Native     Moderate 

Tulip Poplar    Native     Moderate 

Black Cherry    Native     Moderate 

Bitternut Hickory   Native     Moderate 

Hawthorn    Native     Moderate 

Norway Maple    Invasive    Moderate 

Shagbark Hickory   Native     Low 

Ironwood    Native     Low 

American Sycamore   Native     Low 
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American Beech   Native     Low 

Slippery Elm    Native     Low 

Tree of Heaven    Invasive    Low 

 

Evergreen Tree Species   Category   Browse Preference 

White Pine    Native     High 

Eastern Hemlock   Native      High 

 

Shrub Species    Category   Browse Preference 

Canada Yew* (Potentially Threatened)  Native     High 

Black Chokeberry   Native     High 

Dogwood spp.    Native     High 

Greenbrier    Native     High 

Multiflora Rose    Invasive    High 

American Elderberry    Native                     Moderate 

Honeysuckle spp.   Invasive    Moderate 

Autumn Olive    Invasive    Moderate 

Buttonbush    Native     Low 

Spicebush    Native     Low 

Common Chokecherry   Native     Low  

Ninebark    Native     Low 

American Holly    Native     Low 

Common Privet    Invasive    Low 

Glossy Buckthorn   Invasive    Low 

Japanese Barberry   Invasive    Low 
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Wildflower/Forb Species  Category   Browse Preference 

Large White Trillium    Native      High 

Red Trillium    Native      High 

American Cancer Root    Native     High 

Jacob’s Ladder    Native      High 

False Solomon’s Seal   Native      High 

Canada Mayflower   Native      High 

Goldenseal    Native     High 

Cut Leaved Toothwort   Native     High 

Virginia Bluebell   Native      Low 

Daffodils    Introduced     Low 

Dutchman’s Breeches   Native      Low 

Jack-in-the-Pulpit   Native      Low 

Mayapple    Native     Low 

Christmas Fern     Native      Low 

Blue Phlox    Native      Low 

Wingstem    Native     Low 

Common Milkweed    Native     Low 

Purple Coneflower   Native     Low 

Tall Ironweed     Native     Low 

Wild Leek    Native     Low 

Garlic Mustard    Invasive    Low 

Skunk Cabbage    Native     Low 

Black-eyed Susan   Native      Low 

Woodland Sunflower   Native      Low 

Common Teasel    Invasive    Low 

Canada Thistle    Invasive    Low 

Cardinal Flower    Native     Low 




