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Deer management practices include harvest strategies based on
deer population characteristics. (Photo by Steve Gulledge) 

versity recognized the poten-
tial for trail cameras as a
method of estimating deer
population size. Researchers
determined this same method
could be used to estimate fawn
crop, adult sex ratio, and the
minimum number of bucks on
a property. 

Following the initial study, researchers at the MSU Deer
Lab conducted a camera survey study with different deer
populations and verified its effectiveness for determining
fawn crop, adult sex ratio, and density. In addition, they
showed that survey accuracy increases with camera den-
sity and length of survey period up to 14 consecutive days
(Figure 1, A–B).

Introduction
White-tailed deer management has become increasingly pop-
ular among private landowners and leaseholders. More than
ever, hunters play an active role in the management of deer
populations. Too often, though, deer management practices
are interpreted simply as planting supplemental food plots or
implementing a feeding program. While these practices can
certainly be an important component of deer management,
equally important are harvest management practices designed
to change deer population characteristics. 

Much of the information needed to make management deci-
sions regarding deer populations can be gleaned from a prop-
erly conducted game camera survey. Population
characteristics, such as age structure, adult sex ratio, fawn
crop, and even population density, can be estimated from a
thorough camera survey. What started as an interesting gadget
for hunters to use to photograph deer and other wildlife
species has since become an important survey instrument for
deer managers. In some situations, game camera surveys can
photographically record 80 to 90 percent of the deer herd,
which is more than sufficient to develop reliable herd man-
agement information. When compared with other survey
methods, game camera surveys provide the best potential for
a reliable, cost-effective method to estimate deer population
characteristics. 

Background
The use of game cameras as a deer herd management tool
began in Mississippi and Texas. Researchers at the Mississippi
State University Deer Ecology and Management Lab
(www.msudeerlab.com) and Stephen F. Austin State Uni-

The Importance of Population Characteristics 
Estimating deer population characteristics, such as sex
ratio, fawn crop, and age structure, provides biologists and
deer managers with insight into the demographics and

Scan to visit
www.msudeerlab.com



productivity of a particular deer population. Biologists use
this information to make recommendations that help
landowners or hunting clubs reach their management goals.

Adult Sex Ratio

Adult sex ratio—also called buck-doe ratio—is simply the
number of adult males relative to the number of adult females
in a deer population. Deer populations with adult sex ratios
skewed heavily toward females, such as five adult does for
every one adult buck, is a strong indicator of overharvest of
bucks and underharvest of does. Such a heavily skewed buck-
doe ratio also indicates a potential overpopulation problem.
Increased doe harvest would reduce forage intake and allow
the habitat to provide more food per individual deer, which
would improve deer quality and productivity. 

Another benefit of an even adult sex ratio is a more intense
breeding season (“rut”), which makes for a more exciting
hunting experience. It also reduces the number of late-born
fawns by causing the fawning season to be earlier and shorter.
Often, leaseholders and landowners do not harvest enough
does for fear of negatively impacting the population. How-
ever, this scenario is rarely a problem for much of the South-
east, and even if the population is overharvested one year, it
usually can recover in one to two years.

Recommended adult sex ratios in deer populations mostly
depend on management objectives. For example, if the
landowner’s objective were to produce the maximum number
of deer for annual harvest (called maximum sustained yield),
a sex ratio of 1:3 (one adult buck for every three adult does)
would be ideal. However, if the goal is to produce bigger
bucks, and fawn survival is sufficient, a sex ratio closer to 1:1
is ideal. Thus, the sex ratio can be managed to achieve the
herd characteristics and harvest goals for the property. 

Fawn Crop 
Annual fawn crop estimates are a good way to gauge deer
herd productivity, or the numbers of new individuals re-
cruited into a population. In turn, this information helps form
the basis for harvest recommendations. For example, if one of
your management objectives is to stabilize population growth,
then harvest numbers of adult deer should be approximately
equal to that of the previous year’s fawn crop. To account for
natural mortality, the recommended harvest would be 10 per-
cent less than the estimated fawn crop. Based on this assump-
tion, a deer population with an estimated fawn crop of 100
individuals would require harvesting about 90 adults to keep
the population stable. 

What if the estimated fawn crop numbers are low in propor-
tion to adult doe numbers in the population? Low fawn re-
cruitment can be a result of several different factors or a
combination of factors. Habitat conditions may be poor as a
result of overpopulation or lack of habitat management, in
which case the poor physiological condition of does nega-
tively impacts their reproduction and/or fawn survival.
Antlerless harvest rates, either too high or too low, may have
resulted in heavily skewed sex ratios that caused fawn pro-
duction to be low. Maybe fawn predation rates are high be-
cause of inadequate fawning cover or too many predators,
such as coyotes. 

Accurately determining the number of fawns produced re-
quires estimating population density and separating the
antlerless portion of the herd into does and fawns. If you do
not have enough cameras to conduct a complete survey (see
Camera Density and Length of Survey Period on page 6), then
only fawns per doe (recruitment rate) can be estimated. The
recruitment rate is vital information because it informs the
deer manager about the productivity of the herd. 
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Annual fawn crop estimates are a good way to gauge deer herd
productivity. (Photo by MSU)

Adult sex ratio is the number of adult males relative to the number
of adult females in a deer population. (Photo by Paul T. Brown)



Buck Age Structure 

The age structure of a deer population is simply the propor-
tion of animals in each age class (1.5 years old, 2.5 years old,
etc.). If producing larger-antlered bucks is one of your man-
agement goals, then knowledge of buck age structure is crit-
ical. What most deer managers like to see in a buck
population is an even age structure, which is a nearly equal
number of young and old bucks. An even age structure indi-
cates that young bucks are being produced (i.e., the deer herd
is productive), and many of them are surviving to reach the
3.5- to 5.5-year-old age classes. On the other hand, a deer pop-
ulation that consists mostly of 1.5- to 2.5-year-old bucks and
very few 3.5-year-old and older bucks indicates many bucks
are being harvested at a young age. While nutrition is cer-
tainly a factor in antler growth and development, the best for-
mula for producing large antlers is to allow young bucks to
reach those older age classes. 

Probably the most exciting thing about this part of the survey
is seeing the bucks present on your property and determining
which ones might be available for harvest. Many people want
to know if the buck that got away last year is still around this
year—and if so, is he a bigger and better buck? Once individ-
ual bucks have been determined and grouped according to
age class, these same photos can be used to identify which
bucks to target for harvest and which to protect. In addition,
harvesting older bucks with undesirable antler characteristics
frees up food resources for younger bucks with better antler
growth potential. 

The MSU Deer Lab has developed software called Buckscore
to assist deer managers and hunters with scoring and aging
bucks in game camera photographs. Deer managers can then
calculate buck age structure of the herd and age-specific antler
sizes of all the bucks photographed. In turn, this information
can be used to formulate buck harvest decisions (e.g., which
bucks should be protected from harvest because they are too
young or which bucks should be harvested because they meet
the deer manager’s criteria for age and associated antler size).
Go to www.buckscore.com for more information on how this
software can be used in your deer management program. 
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The age structure of a deer population is the proportion of
animals in each age class. (Photo by Steve Gulledge)

(Photo by Bob Griffin)

(Photo by MSU)

Both preseason (top) and postseason (bottom) camera surveys
can help you identify older bucks with undesirable antler charac-
teristics to target for harvest. 



Conducting a Camera Survey
You may have already used trail cameras at some point to
evaluate bucks on a property. If so, then your experience puts
you one step ahead in the game. In conducting a camera sur-
vey, you are simply taking it to another level and applying
your experience to a more scientific process. Simply put, you
will intensify your efforts to photograph as many deer as pos-
sible to produce an accurate “snapshot” of the population.
Camera surveys can capture up to 90 percent of the deer herd.
The actual percentage of the deer herd you record during the
survey depends on the following:
   • Time of year the survey is conducted.

   • Bait attractiveness relative to native forage (acorns) 
   and competition with other species, like wild pigs.

   • Camera density and length of survey period.

   • Camera site selection and preparation.

   • Weather.

   • Movement of individuals into and out of the 
   local population.

Not all of these factors can be controlled, but the information
provided in the following sections will enable you to plan and
conduct an accurate survey of the deer population on your
property. 

Camera Survey Timing
The best time to conduct a survey depends on (1) what you
want to know about the deer population, (2) state regulations,
(3) alternative food sources, and (4) fawning dates. If the pri-
mary objective is to obtain harvest criteria for bucks before
hunting season, then preseason is obviously the most appro-
priate time. Antler growth is complete, making bucks identi-
fiable, and bucks are beginning to move more frequently. 

If a fawn crop estimate is your primary objective, then timing
will depend on average fawning date, as fawns do not often
visit camera bait sites during their first two to three months.
While it is easier to distinguish adult females from fawns when
they are very young, a camera survey during September to
October will underestimate fawn crop if peak fawning is late
July through mid-August. However, in areas of the Southeast
where fawning occurs during June through mid-July, a Sep-
tember to October camera survey should provide accurate
fawn crop results. 
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The time of year a camera survey is conducted will substantially in-
fluence fawn recruitment estimates. In the preseason (top), fawns
are very easy to distinguish from adult deer, but in the postseason
(bottom), fawns can be difficult to identify. In the postseason, fawns
are commonly misidentified as does, but with experience, you can
learn to examine the shape of the body and head to make the correct
identification. (Photos by MSU)

Postseason surveys make distinguishing fawns from adult fe-
males more difficult, but the resultant fawn crop estimate may
be much more representative of a property with midsummer
fawning dates. With care and experience, most people can learn
to accurately distinguish fawns from adults in the post-hunting
season. It helps to operate cameras throughout the hunting sea-
son to have reference photos of does and their fawns at different
ages. Depending on state regulations, you may not be allowed
to use bait on the ground during hunting season.



Bait attractiveness varies with the time of year and competi-
tion with preferred native forages and other wildlife species.  

Factors such as familiarity with bait, acorn crop, and other
alternative food sources will influence baiting success. If
the animals cannot be successfully attracted to bait, then
the camera survey method has significant limitations.
Therefore, it is important to schedule camera surveys be-
fore or after acorn availability. Table 1 shows the best
times of year to conduct camera surveys for specific pop-
ulation characteristics.  

Note: In some states, it is illegal to use bait to attract wild ani-

mals for harvesting and photographing. In addition, improper

use of baits can pose potential health risks to deer and other

wildlife. Consult your state wildlife agency to determine if a per-

mit is required to lawfully place corn or other baits on the ground

for a camera survey.

Camera Density and Length of Survey Period
Survey accuracy increases as camera density and survey
length increase. MSU Deer Lab research conducted on tagged
deer populations within large fenced acreages (630 and 2,000)
showed that when using a camera density of one camera per
100 acres, 90 percent of deer were photographed during 14
consecutive survey days. Using a camera per 200 acres for 14
days decreased the level of accuracy to about 68 percent dur-
ing winter and 55 percent during fall (see Figure 1, A-B). With

a camera per 100 acres, the number of consecutive days re-
quired for the buck population estimate to stabilize in the fall
was about 13, but during winter it stabilized after only 11
days. It took only three to four days for the sex ratio estimate
to stabilize at the 100- or 200-acre camera density during both
fall and winter. So estimating adult sex ratio of a population
can be accomplished in as little as three survey days in either
fall or winter. However, for best estimates of population char-
acteristics as a whole, camera surveys should be conducted
when there are no acorns competing with the bait and at a
camera density of one camera per 100 acres for a period of 10
to 14  consecutive days. 

Survey Design
Once you decide which information you want to gain from
the survey, the next step is to determine the survey design that
will best provide it. Camera survey design and preparation
should begin several weeks before the survey. You need an
aerial photo of the property to determine where to place cam-
eras so they are evenly distributed over the survey area. Aerial
photos can be found on the Internet or purchased from the
county tax assessor’s office. 

Ideally, it is best to disperse cameras over the entire area for
each survey period. However, if camera numbers are limited,
the camera survey can be broken into two or three parts. For
example, survey half of your property, and rotate cameras to
new stations on the other half of the property after the first
survey period.   
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An aerial photograph of a property gridded into 100-acre survey
compartments. Notice cameras are not placed in the center of the
grids but in areas of high deer traffic within the grids. (Map by
MDWFP) 

In order to photograph deer, you must be
able to attract animals to the camera site.
The best way to accomplish this is with bait.

Table 1. Recommended times of the year to conduct camera surveys
for estimating population characteristics of white-tailed deer.

Population Characteristic Preseason Postseason

Adult sex ratio X X

Fawn recruitment X

Adult herd density X X

Total herd density X

Buck age structure X X

Preseason harvest criteria X

Harvest criteria X X

Herd health X X



Site Selection and Preparation
Your goal with site selection is to place the cameras in areas
where you can get the maximum number of deer photo-
graphs, so carefully select from areas heavily used or often fre-
quented by deer. Some ideal locations for camera sites include
edges of small or narrow food plots, paths or roads leading
into food plots, and beside salt/mineral licks. 
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Supplemental feeder locations can be used
as camera sites, but it is best to stop feeding
and place the bait and cameras away from
the feeders. 

Some types of supplemental feeders increase bucks’ risk of antler
damage during the growth and development stages. (Photo by
MDWFP) 

In addition to damaging antlers during the growth and development
phases, feeders also can obstruct the camera view, making it more 
difficult to identify individual bucks. (Photo by Bob Griffin)

When establishing camera sites at supplemental feeder locations, place
bait on the ground away from the feeder. (Photo by Bob Griffin)

Feeders in the photograph will likely obstruct the view of
some deer, making them difficult to identify. Bait should also
be used for camera stations set up adjacent to salt licks. 

A less intensive approach, and one to use throughout the fall
and winter, is to place cameras along active scrape lines. Most
bucks, as well as many does and even fawns, will visit scrapes
within their home range. It is common to photograph as many
as three to four bucks in one night and as many as 10 or more
during a two-week period at a single scrape. Depending on
when the breeding season is in your area, scrape activity may
start by early November and continue through most of the
deer season. Other factors to consider when selecting a camera
site include: 

• Road or ATV trail access to the site or within close 
proximity to the site for re-baiting.

• Flat or gentle sloping terrain.

• A semi-open site without a lot of vegetative ground 
cover and encroaching tree limbs to clear away 
(running the survey itself is work enough).

• A “closed” background, such as a tree line or brush 
line, located 10 to 15 yards along the back edge of the 
site (provides greater contrast for photo clarity and 
minimizes unidentifiable deer in the distance). 

Once suitable locations for camera sites have been determined,
clear away any standing vegetation, encroaching tree limbs,
and downed debris that may interfere with the camera view



or flash effectiveness. Recommended site dimensions call
for an area of open ground 25 by 25 feet. Select a tree or in-
stall a post 15 to 20 feet from the center of the bait site and
attach a camera. Preferably, the camera should face north to
avoid glare from the sun. Assign each camera station a num-
ber or name and place a sign that clearly displays the sta-
tion’s ID within range of the camera’s view. Record camera
site locations on a map or aerial photo of the property for
future referencing. 
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Camera stations with closed backgrounds provide higher-quality
images, especially when taken at night. (Photo by Bob Griffin)

Open backgrounds can result in too much light and/or glare and
often produce “washed out” daytime images. This also makes it dif-
ficult to count or differentiate bucks and does in the background.
(Photo by Bob Griffin)

An open background often results in nighttime images that are too
dark to differentiate between bucks and does. (Photo by MDWFP)

Assign each camera station a number or name, and place a sign that
clearly displays the station’s ID within range of the camera’s view.
(Photo by MSU)

Prebaiting Sites
Prebaiting of sites should be conducted at a minimum for four
to six consecutive days leading up to the survey period. Pre-
bait each site by scattering 20 to 25 pounds of shelled corn on
the ground, and check the sites at least every other day. Infor-
mation from the cameras, along with deer tracks and bait use,
will help you determine if deer are using the sites on a regular
basis. If sites need to be relocated, be careful to keep them as
evenly distributed across the property as possible and prebait
these sites for another four to six consecutive days. 

The prebaiting period also provides time to ensure the cam-
eras are operating correctly and deer are centered in the pho-
tos and are at the correct distance for identification. You can
adjust the camera height and distance from the bait before the
survey begins. Adhering to the following steps before and



during the prebaiting phase will increase your chances of at-
tracting deer to the bait:

• Before prebaiting sites, shut down all supplemental 
feeding on the property and remove any remaining 
feed from feeder locations. Discontinue supplemen-
tal feeding for the duration of the camera survey.

• Leave as little human scent as possible when check-
ing sites and resupplying bait.

• Do not use tobacco. 

• Do not handle or touch the bait with bare hands. 

• If transporting corn in bulk (e.g., loose in a large bin), 
use a shovel to distribute the corn at bait sites. 

• Pour bagged corn directly from the bag.  
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Conducting camera surveys in
areas where deer and wild pigs
coexist can be frustrating. Wild
hogs are aggressive animals and,
in “head-to-head” competition
with other species for a limited re-
source, the pigs always win. Upon
discovering a baited camera sta-

tion, wild pigs not only will push any deer present “off”
the bait, but they will usually consume all of the bait be-
fore leaving the site. Survey success hinges on the abil-
ity to attract deer to the camera site, but once wild pigs
have discovered the bait, the probability of photograph-
ing deer at that location decreases greatly. 

So what should you do when such a situation arises?
Although the thought of continually feeding wild pigs
may be unsettling for some, it is exactly what you
should do. Locate a bait site in another area of the
same survey compartment (the farther away, the bet-
ter), and begin prebaiting for deer again. Meanwhile,
continue baiting the compromised location in an effort
to try to keep the wild pigs visiting that specific site. The
objective here is twofold: (1) you reduce the chance of
the same group of pigs discovering other camera sta-
tions, and (2) you have already conditioned them to the
bait and location, which improves your chances of trap-
ping them when the survey has ended. 

So be advised: If wild pigs are in the area, it’s a pretty
safe bet they will find at least one of your sites. Please
see MSU Extension Publication 2659 A Landowner’s
Guide for Wild Pig Management: Practical Methods for
Wild Pig Control or visit www.wildpiginfo.com for
more information about strategies for controlling wild
pig populations.

Wild Pig-Dominated Sites

Prebait each site by scattering 20 to 25 pounds of shelled corn on
the ground. (Photo by Bob Griffin)

(Photo by MSU)

Camera Selection and Programming
Digital cameras have become the gold standard for conduct-
ing camera surveys and are now readily available from many
sources at reasonable costs. However, prices vary according
to features and quality, so the old adage “you get what you
pay for” applies here. The best approach is to research differ-
ent camera brands based on dependability, photo quality, and
features, and purchase from a reputable manufacturer that
specializes in trail camera technology. Trigger speed is not an
important feature for a survey camera because deer will pro-
vide numerous opportunities for photos at the bait site. In-



stead, choose a camera that delivers quality photos to help
identify individual deer and antler characteristics. For op-
timal survey results, cameras should be equipped with the
following features:

• Color photograph capability with a resolution of 
at least three megapixels. 

• Standard white flash with a flash range of 30 to 50 
feet.

• Passive detection triggering system. 

Program the cameras to record the date and time and oper-
ate on a five-minute delay between recording images. Place
the camera 15 to 20 feet from the bait, or the distance sug-
gested in the camera operator’s manual. Set the monitor so
the beam is aimed 20 to 30 inches above the bait to reduce
unwanted photos of raccoons and other small animals. Pay
special attention to the camera “views”; remove any ob-
structions and make sure the area around the bait pile and
numbered sign are clearly visible. As mentioned previously,
camera placement and functionality should be verified dur-
ing the prebaiting period. Before leaving the site, take a test
picture of yourself to ensure the camera is activated and
functioning properly before the survey begins. 

Running the Camera Survey
Run (check) the camera sites no less than five consecutive
days, and keep in mind that survey accuracy increases with
each additional day the cameras are allowed to operate (see
Figure 1, A–B on page 2). Running cameras for up to 10
consecutive days can significantly improve results, espe-
cially if individual buck photographs are an important ob-
jective. The camera survey should begin on the day
immediately following the prebaiting period. Check the
cameras and bait on the second day of the survey to ensure
cameras are still functioning properly and deer are being
photographed, and monitor the amount of bait use. Check
the cameras and bait every other day for the remainder of
the survey period. 

Do not visit camera sites during peak times of deer activity,
such as dawn to midmorning and late afternoon to dusk.
Continue to be mindful of scent control and leave behind
as little human scent as possible. When running the cam-
eras, be sure the following tasks have been completed for
each site: 

10

Flash model game cameras are currently the best tools
available for surveying deer population characteristics.
Flash cameras record color images at night, providing more
detail and making it easier to identify individual antlered
bucks. In addition, flash cameras take clearer images, even
if animals are moving when the image is captured. 

While infrared (IR) cameras are great for preseason scout-
ing or monitoring scrape activity, they are not ideal for cam-
era surveys. Yes, they have a stealth component (they
operate without a flash), but there is little evidence to sug-
gest that flash cameras are a deterrent to deer. Pictures
taken at night with IR cameras are black and white, which
often makes it difficult to distinguish between individual
forked bucks and spikes of similar antler sizes. Also, night-
time black and white images are darker, so some deer in
the background of photos either go undetected or are
unidentifiable as bucks or does. Lastly, IR cameras do not
respond well to movement, often resulting in images that
are blurred because deer were moving when the camera
was triggered. 

Infrared Cameras or
Flash Cameras?

(Photos by MSU)



• Record the number of pictures taken between site 
visits.  

• Download pictures to a computer file folder for 
that specific site or change out the memory cards if 
necessary. 

• Check camera batteries.   

• Replenish bait as needed. 

• Take a test picture of yourself to ensure the camera is 
activated and functioning properly.
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When purchasing batteries for your camera survey(s),

stick with the battery type (lithium or alkaline) and

brand name recommended by the manufacturer. While

the expense of quality batteries can add up quickly,

you’ve invested too much time to risk a failed or poorly

conducted camera survey. Some of the newer model

game cameras have a built-in sensor that allows you

to see the battery life when running the cameras. If

using a camera that does not have the built-in battery

life sensor, it is worth the few extra dollars to go ahead

and purchase a battery tester so that you can check

the battery life each time you run the cameras. This

will greatly increase your peace of mind for the dura-

tion of the camera survey.

Rechargeable vs. Disposable Batteries 

A disadvantage of rechargeable batteries, other than

price, is that they have a slightly lower voltage output

than their disposable counterparts. However, if you’re

conducting annual or biannual camera surveys,

rechargeable batteries will pay for themselves over

time. For a one-time survey, disposable batteries are

the more economical option. 

Don’t Skimp on 
Camera Batteries!

Replenish the bait as needed. (Photo by Tamara Campbell)

Run the camera sites no less than five consecutive days. Survey ac-
curacy increases with each additional day the cameras operate.
(Photo by Tamara Campbell)

Download pictures to a computer file folder. (Photo by Tamara
Campbell)



Photo Analysis
Following the survey period, analyze the digital photos to
determine (1) total number of bucks, (2) total number of does,
and (3) total number of fawns photographed. It is helpful if
you create “buck,” “doe,” and “fawn” folders for each camera
station at the beginning of the survey and organize the pic-
tures accordingly as you go. 

Next, create a separate file folder on your computer for all
buck pictures collected from the survey. Carefully examine
the buck photos to identify unique/individual bucks based
on comparisons of antler and body characteristics. Create a
separate file folder for each unique buck identified, and place
all photos of that individual in the appropriate folder. An-
other option is to print only the buck photographs and sort
all unique bucks into individual stacks. 
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When planning and implementing camera surveys, it
is important to understand that deer are not evenly dis-
tributed across a property. Instead, deer distribution is
most often dependent upon their basic needs: food,
cover, and water. Well-managed or higher-quality habi-
tat on a property will receive more frequent deer use
because it can support higher deer densities than
poorly managed or poor-quality habitat. Therefore,
rather than being concerned with evenly distributing
cameras across a property (the center of each survey
compartment), focus more on locating camera stations
in “high traffic” areas of each survey compartment.  

Sex and age class also factor into how deer distribute
themselves across a property. Bucks and does are
segregated for much of the year and tend to use differ-
ent habitats during this time. This is especially true on
properties with permanent feeding stations. Also, de-
pending on when the survey is conducted and the tim-
ing of rut in your area, bucks may still be in bachelor
groups. So it is not uncommon to have camera stations
dominated by bucks and stations dominated by does.
With enough camera stations distributed throughout
the property, these buck- and doe-dominated sites
should “even out” and not bias the survey results.  

Buck- and Doe-Dominated Sites

(Photo by Bob Griffin) 

(Photo by MDWFP)

Buck photographs can be printed or separated into computer file
folders and carefully analyzed to determine the number of individ-
ual bucks photographed during the camera survey. 

(Photo by MSU)

(Photo by Bob Griffin)
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A component of camera surveys that people tend to
overlook is properly checking each camera and keep-
ing detailed field records. Conducting a camera survey
is a major investment of your time and effort, so paying
close attention and detecting problems early when run-
ning the cameras will increase your chances of con-
ducting a successful survey. Depending on bait usage,
cameras should be checked at least every two or three
days. 

Simply looking to see if the camera is recording im-
ages and how many images have been recorded is not
sufficient. Just because the camera is recording im-
ages does not mean that all is well. Even though the
cameras appear to be working, one or more scenarios
could be in play that prevent you from recording quality
images. Some of the more common problems include
(1) a processor going bad, (2) low battery charge, (3)
a bad sensor, and (4) flash illumination not functioning. 

When running the cameras, be sure to check each
camera by viewing the most recent series of photos
taken, and record the number of pictures from each
site. Collecting this information is invaluable for trou-
ble-shooting camera problems and monitoring camera
survey progress.

The Importance of 
Keeping Good Field Records

The ratio between the numbers of unique/individual
bucks photographed and the total number of buck pho-
tographs is used to calculate a population factor. The
population factor is then applied to the total number of
does and fawns photographed to estimate their num-
bers. These calculations can then be used to provide es-
timates of the population characteristics.

Conclusion
The camera survey method offers an exciting and practical
option for deer managers and hunters, especially with ad-
vances in digital technology. Though it may not provide
all the answers needed, it is an effective tool that can be
used in conjunction with other deer data collection tech-
niques. It is guaranteed to add a new level of knowledge
and an element of excitement to deer management and
hunting.

(Photo by Steve Gulledge) 
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Example: Calculations for Estimating Population Characteristics

The following example demonstrates how to calculate estimates of deer population numbers and population characteristics for
a 1,000-acre property surveyed in winter for 10 consecutive days using a camera density of one camera per 100 acres. Total num-
bers of deer photographed are as follows:

• Total deer photographed   =   4,891
• Buck photos   =   1,195; individuals identified   =   31 
• Doe photos   =   2,403
• Fawn photos   =   1,293

(1) Calculate a population factor based on the relationship between the number of individual bucks (31) and the total number 
of bucks photographed (1,195).

Total number of individual bucks 31
Total number of bucks photographed 1,195        

(2) The population factor (0.026) is then used to calculate a count of individual does and fawns that were photographed during
the survey. The number of individual bucks (31) has already been determined. 
• Bucks = 31 

• Does = (Number of photographed does × Population factor)  
Does = (2,403 × 0.026)   =   62

• Fawns = (Number of photographed fawns × Population factor)  
Fawns = (1,293 × 0.026)   =   34

(3) Refer to Table 2 (page 19) and locate the standardized percent-
age of the deer population photographed based on the relation-
ship between camera density and consecutive survey days 
(percentages are taken from Figure 1, A–B). Table 2 shows that 
the survey described in this example (winter survey; camera 
density = 1/100 ac.; 10 consecutive days) should result in 89 
percent of the deer population photographed. This percentage is
then used to calculate an extrapolation factor (Table 3), which 
simply accounts for the proportion of the deer population that 
likely was not photographed.

1 1
% of deer photographed .89   

Population factor = = =  0.026

Extrapolation factor = =   1.12=
 

 
 

 
 

              
  

A. 
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(4) The extrapolation factor is then multiplied by each number of bucks, does, and fawns determined or calculated in Step 2 
above. Their products are the survey length adjusted counts of bucks, does, and fawns, which serve as the final estimated 
numbers of individuals in the population.  

• Bucks =   31 × 1.12   =   35
• Does =   62 × 1.12   =   69
• Fawns =   34 × 1.12   =   38
• Total deer population =   142

(5) Estimated numbers of individual deer are then used to calculate the following population characteristics.

• Deer density = =

=

=

=   7 acres per deer

• Buck to doe ratio = =   1:2

• Fawn crop = =   0.550 × 100   =   55%

Total acreage of property 1,000

Total deer population 142   

Number of does 69

Number of bucks 35   

Number of fawns 38

Number of does 69   
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Example: Camera Survey Calculation Sheet 

Name of Property: MAROON & WHITE HUNTING CLUB 
 Year: 2012 

  Season (Fall/Winter) Winter 
  Acreage Surveyed: 1,000 Acres 

  Camera Density: 1/100 Acres 
  Number of Survey Days: 10 

          
Deer Counts from Photographs  

Total Bucks Photographed: 1,195 Individual Bucks Identified: 31 

Total Does Photographed: 2,403 
Population Factor: 0.026 

Total Fawns Photographed: 1,293 

Total Deer Photographed: 4,891 
  

    Individual Deer Counts  

Bucks: 31 
  Does: 62 
  Fawns: 34 
          

Survey Length Adjusted Counts   Extrapolation Factor: 1.12 

Total Bucks: 35 
  Total Does: 69 
  Total Fawns: 38 
  Total Deer Population: 142 
          

Deer Population Characteristics       
Deer Density (Acres per Deer): 7 

  Buck to Doe Ratio: 1:2 
  Fawn Crop (Fawns per Doe): 55% 
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Data Interpretation
Now that you have successfully photographed the deer herd,

analyzed the photographs, and calculated the estimated deer

population characteristics for your property or hunting lease,

the next step is to interpret the data. Are the survey results in

agreement with your deer management objectives for the

property? What steps, if any, are required to meet the deer

management objectives you have chosen for the property?

The following examples demonstrate how estimated popula-

tion characteristics may be interpreted and used to make deer

management recommendations based on hunting club or

landowner objectives. 

Example 1  
Following are the Maroon & White Hunting Club’s post-

hunting season camera survey results from the previous

page. The property is 1,000 acres, and deer survey numbers

have been adjusted for survey length (10 consecutive days)

and season.

The hunting club’s objectives:

1) Keep deer numbers in balance with the habitat to 

maintain quality deer.

2) Maintain high production and harvest of deer each 

year for recreation.

Based on these survey results, the composition of the deer

population is in accordance with the objectives of the hunting

club. That is, the ratio of bucks to does is consistent with the

objective of producing many deer for harvest. However, their

wildlife biologist suggests that a deer density of one per 7

acres is too high to maintain quality habitat on their property.

The biologist recommends a deer density in the range of one

per 10 to 15 acres to maintain deer productivity and habitat 

quality. Deteriorating habitat quality from too many deer may

explain why the fawn crop is only 55 percent. The biologist

explained that a fawn crop of 75 to 125 percent is typical of

herds with deer numbers kept in balance with the habitat. Al-

ternatively, the low fawn crop estimate may be a result of coy-

ote and/or bobcat predation. If this is the case, the wildlife

biologist should assist the club with strategies for providing

more fawning cover.

Example 2  
The following results are from a post-hunting season camera

survey conducted on a 5,300-acre property. Deer survey num-

bers have been adjusted for survey length (seven consecutive

days) and season. 

The hunting club’s objectives: 

1) Keep deer numbers in balance with the habitat to 

maintain quality deer. 

2) Maintain an even adult sex ratio and buck age struc-

ture to maximize production of quality bucks for 

recreational harvest.

Based on the survey results, the adult sex ratio corresponds

with the objectives of the hunting club. The ratio of bucks to

does is almost even, which indicates bucks are protected from

harvest and are likely living to older age classes. Although the

hunters have no actual estimate of buck age structure, they

    

T               
              

  

Total bucks 97 
Total does 105 
Total fawns 92 
Total deer population 294 
Deer density (acres/deer) 18 
Buck to doe ratio 1:1.1 
Fawn crop (fawns/doe) 88% 

 

      

1               

2                
     

                
  The ratio of bucks to does is almost even; indicating bucks are protected from harvest 

a                  
                 The 

a           
                  

             Their wildlife biologist 
r                 

      The deer density calculated from the survey matches the 
 

 

  

  

             
             

        Are the survey results in agreement with your deer 
m       What steps, if any, are required to meet the deer 
m          The following examples 
d             

           

E     

T              
               

          

Total bucks 35 
Total does 69 
Total fawns 38 
Total deer population 142 
Deer density (acres/deer)  7 
Buck to doe ratio 1:2 
Fawn crop (fawns/doe) 55% 

 

     

             

            

                
      That is, the ratio of bucks to does is consistent with the 

o         However, their wildlife biologist suggests that a 
d                   The 
b                 

     Deteriorating habitat quality from too many deer may explain 
w         The biologist explained that a fawn crop of 75 to 125% is 
t              Alternatively, the low fawn 
c             If this is the case, the wildlife 
b             
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can tell from the photos that many older bucks are in the pop-

ulation. The adult sex ratio is also consistent with the hunting

club’s management objective of keeping the deer population

in balance with the habitat. A steady harvest of about 70 deer

(40 does and 30 bucks) per year should maintain this adult

sex ratio and deer density. Their wildlife biologist recom-

mended a deer density of one deer per 15 to 20 acres to opti-

mize deer quality and production and maintain healthy deer

habitat. The deer density calculated from the survey matches

the biologist’s recommendation.  



                        Camera Survey Calculation Sheet 

Name of Property:  
 Year:  

  Season (Fall/Winter)  
  Acreage Surveyed:  

  Camera Density:  
  Number of Survey Days:  

          
Deer Counts from Photographs  

Total Bucks Photographed:  Individual Bucks Identified:  

Total Does Photographed:  
Population Factor:  Total Fawns Photographed:  

Total Unknowns Photographed:  
  Total Deer Photographed:  
  

    Individual Deer Counts  

Bucks:  
  Does:  
  Fawns:  
  Unknowns:    

        
Survey Length Adjusted Counts   Extrapolation Factor:  
Total Bucks:  

  Total Does:  
  Total Fawns:  
  Total Unknowns:  
  Total Deer Population:  
          

Deer Population Characteristics       
Deer Density (Acres per Deer):  

  Buck to Doe Ratio:  
  Fawn Crop (Fawns per Doe):  
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