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Infrared-triggered camera versus

helicopter counts of white-tailed deer

Abstract

Ben H. Koerth, C. David McKown, and James C. Kroll

We compared data from infrared-triggered cameras and replicated helicopter counts to
estimate prehunt population size and sex and age ratios of white-tailed deer (Odocoileus
virginianus) on La Copita Research Area, Texas. La Copita is an 1,103-ha area in south
Texas with an open deer population of unknown size and composition. Number of fork-
antlered bucks and total number of bucks estimated by the 2 techniques was similar. The
camera technique estimated fewer does and fawns and thus a lower total population esti-
mate than the helicopter survey. Fawn:doe ratios were similar and remained relatively
stable after Day 3 of the camera census. Stocking rate of cattle at 10.1 and 12.6 ha/ani-
mal unit year precluded deer use of bait sites when cattle were present. Likewise, col-
lared peccary (Dicotyles tajacu) precluded use by deer at some sites. At other sites, use
by the 2 species was segregated in time. Although no tests for accuracy could be con-
ducted, both techniques resulted in a reasonable population estimate for the area indicat-

ing the camera technique may be a viable option for counting deer in south Texas.
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Effective management of white-tailed deer
(Odocoileus virginianus) populations often requires
use of census methods to estimate population density.
Density estimates, sex and age ratios, and number of
antlered bucks, classified by age categories, can be
used to set annual harvest quotas to meet management
objectives. Numerous methods have been used to de-
termine population characteristics with each having
limitations and disadvantages (Jacobson et al. 1997).

Helicopter surveys are used commonly in Texas
(DeYoung 1985) and have been considered the best
technique to count deer in brushland habitats. Ex-
tensive research has focused on a technical solution
to improve accuracy and precision of helicopter
counts (Beasom ct al. 1981, 1986; DeYoung 1985;
Shupe and Beasom 1987). DeYoung et al. (1989) de-
veloped a correction factor that improved abundance
estimates from aerial strip counts in south Texas
brushland habitats.

aerial, census, helicopter, infrared-triggered camera, Odocoileus virginianus, white-tailed

Aerial surveys often are impractical for small land-
holdings or leases because of expense and schedul-
ing limitations. Jacobson et al. (1997) described a
new technique to census deer using infrared moni-
tors that trigger automatic cameras. Their camera
technique can be used on management units of any
size. However, Jacobson et al.’s (1997) study was
conducted in an area free of other large mammals
that may be attracted to bait stations used with the
cameras. In many areas, domestic cattle and goats,
feral swine (Sus scrofa), collared peccary (Dicotyles
lajaci) and free-ranging exotic animals also may be
attracted to bait stations. Our purpose was to (1)
compare density estimates and other population
characteristics between the camera technique and
replicated helicopter counts, and (2) determine fea-
sibility of the Jacobson et al. (1997) camera tech-
nique considering interspecific interactions at bait
stations. .
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Study area and methods

The study was conducted on the Texas Agricul-
tural Experiment Station’s La Copita Research Area
about 15 km southwest of Alice, Texas, in Jim Wells
County. La Copita encompasses about 1,103 ha and
lies in the transition zone between the South Texas
Plains and the Gulf Prairies and Marshes vegetation
regions (Gould 1975) of south Texas. The climate is

. subtropical with hot, humid summers and mild win-
ters. Mean annual precipitation is 716 mm with max-
ima in May-June and September. Vegetation is a di-
verse mosaic ranging from open grassland to dense
stands of brush (Scifres and Koerth 1987). Excluding
residence, shop, livestock handling facilities and im-
proved pasﬁxres, 1,055 ha were classified as deer
habitat. At the time of the study, La Copita was
grazed in a cow-calf operation with a 1-herd, 22-pas-

. ture, rotational grazing system. Two of the pastures,

numbers 8 and 12, were grazed during the time pe-
riod the cameras were in operation. Data from these

2 pastures were used to evaluate effects of cattle graz-

ing on deer visitation of bait sites.

These 2 pastures were part of what was originally
a 12-pasture cell grazing system with a2 common wa-
ter source at the cell hub. Pastures in the cell system
were separated by a 3-strand electric fence that re-
stricted livestock but allowed free movement of deer.

During this study, stocking rate in Pasture 8 was
10.1 ha/animal unit year (auy) and 12.6 ha/auy in
Pasture 12. Actual stock density during the study
was 0.49 ha/cow in Pasture 8 and 0.85 ha/cow in
Pasture 12,

The camera count was conducted from 8-19 Octo-
ber 1993 (12 days) following the method of Jacobson
et al. (1997). Camera-station density (31 stations)
was 1/32.5 ha. Stations were baited daily with a 1:1
(by volume) mixture of whole corn and soybeans.

The camera technique uses the number of fork-
antlered bucks as the known factor from which other
segments of the population are estimated. Individual
fork-antlered bucks are identified based on antler
configuration and body traits. Number of spike-
antlered bucks is estimated from the spike:fork ratio.
Estimated total buck population is the sum of fork-
and spike-antlered bucks. Number of does is esti-
mated from the doe:buck ratio, and number of fawns
is estimated from the fawn:doe ratio. Estimated total
population is the sum of each segment of the popula-
tion (Jacobson et al. 1997).

Helicopter counts were conducted on the morning
of 20 October and the morning and afternoon of 11
and 12 November 1993 for a total of 5 replications.
East-west transects were flown to represent 50%

coverage of the study area using strips 200 m wide.
Strips were flown at about 56 km/hour at an altitude
of about 15 m. All deer sighted were classified by sex
and age, group size and occurrence in belts 0-20,
>20-50 and >50-100 m from the flight line. Deer
sighted beyond 100 m from the flight line were not
included. To aid observers in estimating distances,
the helicopter was flown over markers indicating the
above intervals before initiation of each count and
again at the midpoint of the survey. Because flush
distances had to be estimated while the flight was in
progress, the markers were useful for improving ob-
server's distance estimation while airborne (DeY-
oung et al. 1989). This was considered a practical, al-
though inexact, approach in the absence of measur-
ing criteria (White et al. 1989).

Population estimates from aerial counts were cor-
rected following DeYoung et al. (1989). Final esti-
mates from the aerial surveys were calculated as a
mean of the 5 replicates. Because this study was con-
ducted on an open population of unknown size and
composition, there was no reliable means of determin-
ing which technique was more accurate. Also, the
population estimate derived from the camera tech-
nique was based on the cumulative result of the entire
survey and had no variance. Therefore, descriptive
statistics were used throughout to compare results.

Results and discussion

Population estimates, demographics

Total number of fork-antlered bucks was similar
between the 2 techniques (Table 1). The number of
bucks determined from the helicopter survey was an
estimate mathematically corrected from actual obser-
vations. By contrast, the number determined from
the camera technique was an absolute number of dif-
ferent fork-antlered bucks, counted from the photo-
graphic portfolio and based on observably different
antler configurations. Therefore, the count of
antlered bucks from the cameras should be consid-
ered a minimum estimate. Conceivably, unclear pho-
tographs or bucks with similar antler configuration
could have caused different deer to be identified as
the same individual. Therefore, for our analysis, only
distinctly different deer were counted.

For the camera technique to be accurate, it is im-
portant all individuals of the known segment be rep-
resented in the sample. Cumulative catch rate indi-
cated total number of fork-antlered bucks on the
study area may not have been photographed be-
cause new individuals were identified through the
last sampling day (Fig. 1). However, the curve may

“have been approaching asymptote as the addition of
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Table 1. Number of deer by sex and age class, with ratios and
density of white-tailed deer determined from replicated helicopter
counts and infrared-triggered cameras on La Copita Research Area
(Jim Wells Co., Tex.), 1993,

Helicopter
Variable Mean (n=5) Range Camera

Fork-antlered bucks 29 17-41 27
Spike-antlered bucks 13 0-32 19

Subtotal 42 17-56 46
Does 76 26-113 53
Fawns 54 17-101 38
Estimated total 172 60-258 137
Spike:fork 0.30 0-0.63 0.68
Doe:buck 1.81 1.0-2.52 1.14
Fawn:doe 0.71 0.46-0.96 0.71
Hectares/deer 6.1 4.1-17.6 757

new bucks over the last 4 days was 3, 3, 2, and 1, re-
spectively. Also, we believed a priori that for the
camera technique to be accepted as a management
tool, time devoted to the camera count needed to
have limits. The camera census by Jacobson et al.
(1997) lasted 14 days. In their study, 100% and
82.3% of previously marked bucks were pho-
tographed in <10 days with a camera density of 1/65
ha in 1992 and 1993, respectively. Also, population
estimates from their camera census were within the
95% confidence interval of the Lincoln-Peterson In-
dex with the above recapture rates (Jacobson et al.
1997). With that information and a higher camera
density in this study, we set the time limit at 12
days.

30
254

20

Number
e

10

Fig. 1. Cumulative catch rate for fork-antlered bucks using in-
frared-triggered cameras on La Copita Research Area (Jim Wells
Co., Tex.), October 1993,

Using the mean of the 5 aerial surveys, the final es-
timated buck population differed by only 4 individuals
between the 2 techniques (Table 1). However, the
range of estimates for both fork- and spike-antlered
bucks varied widely in individual aerial counts.

The camera technique showed a higher spike:fork
and lower doe:buck ratio than the helicopter survey
(Table 1). The difference in the number of spikes
and does from the helicopter survey could have been
caused by a number of factors. Spikes could have
been misclassified as does during the aerial count,
thus raising the number of does and lowering the
number of spikes. Downing et al. (1977) indicated
<5% of marked yearling bucks were misclassified in
their counts. However, in their flights, they scruti-
nized each deer with binoculars until they were rea-
sonably sure of the correct classification. To mini-
mize flight time and expense in most operational
flights, unaided visual counts are the normal proce-
dure. Careful observation by experienced observers
is the only safeguard to misidentification.

Also, Jacobson et al. (1997) indicated there may be a
sex and season bias in attracting animals to bait. Al-
though this hypothesis could not be tested in our
study, it warrants further investigation. If the bias is
real, then its effect needs to be quantified to determine
the optimum time to attract animals in proportion to
their occurrence in the population. However, our use
of the camera technique in October yielded results
comparable to a locally accepted survey technique.

Similar to the other variables measured, fawn:doe
ratios from individual aerial counts varied (Table D.
However, mean fawn:doe ratio from replicated aerial
counts and the estimate from the camera technique
were identical (Table 1). Fawn:doe and spike:fork ra-
tios from the camera technique remained relatively
stable after Day 3 (Fig. 2), indicating the possibility of
attaining ratio estimates in a relatively short period.
Jacobson et al. (1997) attained stable sex and age ra-
tio estimates in 3-5 days. However, for an accurate
population estimate at this time of year, it may be
necessary to apply the camera technique for at least

‘the amount of time used in this study. Jacobson et al.

(1997) used a 14-day camera census resulting in a
comparable estimate to mark-recapture estimates of
population size.

Although different fork-antlered bucks were identi-
fied throughout the study, an increasing doe:buck ra-
tio seemed to reflect an increase in proportion of does
using the bait stations compared to bucks (Fig. 2). If
the doe:buck ratio continued to increase, then a
longer census period may have resulted in a higher es-
timate of the number of does and consequently the
number of fawns. This would have brought the final
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Fig. 2. Sex and age ratios of white-tailed deer by day from in-
frared-triggered cameras on La Copita Research Area (Jim Wells
Co., Tex.), October 1993.

population estimate between the 2 techniques closer.
Overall, the camera technique resulted in a lower es-
timate of does and fawns and a lower total population
than the corrected estimate from the helicopter sur-
vey (Table 1). However, both techniques resulted in
a population estimate within reasonable levels for the
area based on density estimates from previous years
(McKown 1993). Also, all camera estimates fell
within the range of estimates from individual aerial
counts, with the exception of spike:fork ratio.

Deer—cattle interactions

Cattle dramatically influenced use of bait sites by
deer (Fig. 3). In Pasture 12, where cattle were pres-
ent at the initiation of the study, a mean of 17.3 cows
per day and no deer were photographed (Fig. 3A).
On Day 6, cattle were moved to another pasture not
containing camera stations. By Day 8 deer began us-
ing the bait stations in the vacated pasture.

In Pasture 8, 2 mean of 6.5 deer per day were pho-
tographed prior to cattle occupancy (Fig. 3B). When
the cattle were moved in on Day 10, deer use of bait
sites in that pasture went to zero. This result was
consistent with Cohen et al. (1989) who reported
deer avoided cattle concentrations in a rotational
grazing system, stocked at 2.8 ha/auy, by alternating
use between preferred habitats. Likewise, Loft et al.
(1991) found female mule deer (0. hemionus)
shifted use away from habitats preferred by cattle by
increasing use of areas avoided by cattle.
Deer—collared peccary interactions

Collared peccary influenced deer use of bait sites,
but not to the extent of cattle. Five of 31 bait sites

were used exclusively by peccaries although deer
had access to these sites. Use by peccaries on these
sites apparently was above the threshold necessary to
exclude deer use. Peccaries would sometimes bed at
the bait site. Zaiglin and DeYoung (1989) reported a
single peccary at a feed station would repel use by
deer in most cases.

Another 5 stations were used by both deer and
peccaries, but use of those sites was segregated in
time (Fig. 4). In our study, deer and peccaries were
not photographed together on the same bait sites.
On the 5 common use sites, peak use by peccaries
varied throughout the diurnal period, while deer use
peaked during crepuscular periods with minor feed-
ing periods at times when peccaries were not present

(Fig. 4).

Management considerations

Large mammals attracted to bait sites used with the
cameras can influence use by deer, although it is un-
clear if this negatively affects viability of the camera
technique. Comparable results were obtained from
the camera census and replicated helicopter counts
in this study although deer use of some sites was in-
fluenced by cattle and peccaries. In areas where
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Fig. 3. Mean number of cow and deer photographs per day from
infrared-triggered cameras before and after grazing in 2 pastures
on La Copita Research Area (Jim Wells Co., Tex.), October 1993.
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Fig. 4. Percent of total 24-hour time of phatographs taken by in-
frared-triggered cameras of collared peccary and white-tailed deer
at 5 bhait sites used by bath species on La Copita Research Area
(Jim Wells Co., Tex.), October 1993.

stocking density of cattle is lower than experienced
in this study, cattle may have little influence. Deer
avoid social interaction with cattle in systems that
concentrate grazing (McMahan 1966, Kramer 1973,
Cohen et al. 1989, Loft et al. 1991). However, the
threshold level of cattle density that significantly af-
fects deer use is unknown.,

If cattle are creating intolerable social interactions,
a practical solution would be to exclude use by cattle
in the immediate vicinity of the camera stations. A
short-fence exclosure around bait sites or feeder sta-
tions would exclude use by cattle yet allow access by
deer. This also would remedy interference by col-
lared peccaries and feral swine. However, this would
not exclude goats or exotic deer that may similarly in-
fluence white-tailed deer use.

Cost of a camera census depends on purchase
price of equipment, its life span, and cost of film and
processing. Jacobson et al. (1997), assuming equip-
ment cost at $400 per unit and a Jife expectancy of 5
years, estimated cost of a 14-day census with a cam-
era density of 1/65 ha at $1.29/ha/year. In this study,
a 12-day census at a camera density of 1/32.5 ha cost
$2.45/ha. In contrast, replicated helicopter surveys
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as we conducted cost $1.42/ha not including travel
costs. To be cost effective, a lower camera density
and longer census length similar to Jacobson et al.
(1997) may be necessary. Costs could be further re-
duced by using lower camera densities and short cen-
sus lengths (3-5 days) to determine ratios and aver-
age quality of animals without estimating total popu-
lation size.

Another intangible but important value of the cam-
era technique is the marketing and advertising poten-
tial of the photograph portfolio. Being able to con-
firm the quality of animals available is important in
operations that charge for hunting, photography, or
observation (Koerth 1996).

An aerial survey in this study took about 45 min-
utes each. In contrast, the camera technique con-
sumed from 4 to 5 hours per day. Road accessibility
and camera placement near points of vehicular ac-
cess largely determines amount of time necessary.
Camera stations must be serviced regularly to avoid
running out of film or loss of operation through de-
pletion of batteries (Kucera and Barrett 1993). How-
ever, camera stations can be serviced at any time of
the day, whereas aerial surveys must be conducted
by daylight.

Jacobson et al. (1997) found that the post-rut period
before antler casting (February) was the most success-
ful time to estimate deer populations with the camera
technique, when compared to counts in September.
Similarly, Beasom (1979) found that spring hélicopter
counts in south Texas were more precise than fall
counts. However, ranch operational counts normally
are conducted to estimate net current year productiv-
ity and population size, and to establish harvest quotas
for the coming season. In this respect, population es-
timates before hunting season may be required. Re-
sults from this study indicated that use of the camera
technique in October provided population and ratio
estimates similar to replicated aerial counts.

The wide variation in all variables from individual
aerial counts makes it unlikely that a single helicopter
survey would provide an accurate population or sex
and age estimate. Scheduling helicopter service for
repeated counts may be problematic and still not pro-
vide the desired accuracy. Our study indicates the
camera technique may be a viable option for estimat-
ing deer populations and herd demographics in
southern Texas, particularly for small landholders
whose investment in the necessary camera and mon-
itor equipment would be minimal.

Acknowledgments. This project was supported by
funds from a grant from Temple-Inland Forest Prod-
ucts Corp. (Diboll, Tex.) and the Mclntire-Stennis



562  Wildiife Society Bulletin 1997, 25(2):557-562

Act (TEXY-95) to the Arthur Temple College of
Forestry, Stephen F. Austin State University; La Co-
pita Research Area, Texas Agricultural Experiment
Station; and J&M Helicopter Services, Inc. (Alice,
Tex.). We thank D. Foster and D. Stanley for their
support and M. Cadena, J. Allen, and T. Sheffield for
their assistance.

Literature cited

Brasom, S. L. 1979. Precision in helicopter censusing of white-
tailed deer, J. Wildl. Manage. 43:777-780.

Beasowm, §. L., J. C. Hoop, anp J. R. Cain, 1981. The effect of strip
width on helicopter censusing of deer. ]J. Range Manage.
34:36-37.

Beasowm, S. L., F. G, Leon III, anD D. R. Synatzske, 1986, Accuracy
and precision of counting white-tailed deer with helicopters at
different sampling intensities. Wildl. Soc. Bull. 14:364-368.

CoHen, W. E,, D. L. Drawr, F. C. Bryant, anp L. C. Brabiey. 1989,
Observations on white-tailed deer and habitat response to live-
stock grazing in south Texas. J. Range Manage. 42:361-365.

DrYoung, C. A. 1985. Accuracy of helicopter surveys of deer in
south Texas. Wildl. Soc. Bull. 13:146-149,

DrYoung, C. A, F. 8. GuTHERY, S. L. Beasom, S. P. CouGHLIN, AND ], R.
HerreLeinGer. 1989, Improving estimates of white-tailed deer
abundance from helicopter surveys. Wildl. Soc. Bull. 17:
275-279.

Downing, R. L., E. D. MicHagr, anp R. J. Poux, Jr. 1977, Accuracy
of sex and age ratio counts of white-tailed deer. J. Wildl. Man-
age. 41:709-714.

Gourp, F. W. 1975. Texas plants: a checklist and ecological sum-
mary. Tex. Agric. Exp. Stn. MP-585/Revised.,

Jacomson, H. J., J. C. Krorr, R. W. Browning, B. H. KoertH, snDp M.
H. Conway. 1997. Infrared-triggered cameras for censusing
white-tailed deer. Wildl. Soc. Bull. 25:547-556.,

Korrte, B. H. 1996. Picture your deer. Hunting Leases Mag.,
Fall-Winter:3-6.

Kramer, A. 1973. Interspecific behavior and dispersion of two
sympatric deer species. J. Wildl. Manage. 37:288-300.

Kucera, T. E., anp R. H. BARRerT. 1993. The Trailmaster® camera
system for detecting wildlife. Wildl. Soc. Bull. 21:505-508,
Lorr, E. R., J. W. MenkE, anp J. G. Kie. 1991, Habitat shifts by mule
deer: the influence of cattle grazing. J. Wildl Manage. 55;

16-26. '

McKown, C.D. 1993. White-tailed deer harvest summary (10 years).
Pages 14-16 #n J. W. Stuth, ed. La Copita Research Area: 1992
consolidated progress report. Tex. Agric. Exp. Stn. CPR-5047.

McMahan, C. A. 1966. Suitability of grazing enclosures for deer
and wildlife research on the Kerr Wildlife Management Area,
Texas. J. Wildl. Manage. 30:151-163.

Scirres, C. J., anp B. H. Kosrri, 1987, Climate, soils, and vegeta-
tion of the La Copita Research Area. Tex. Agric. Exp. Stn. MP-
1626.

Suupg, T. E., anp S. L. Beasom. 1987, Speed and altitude influences
on helicopter surveys of mammals in brushland. Wildl. Soc.
Bull. 15:552-555.

Wi, G. C., R. M. Bartmany, L. H. CARPENTER, AND R. A. GarroTT.
1989. Evaluation of aerial line transects for estimating mule
deer densities. J. Wildl. Manage. 53:625-635.

Zaeu, R. E., anp C. A. DEYoune. 1989, Supplemental feeding of
freeranging deer in south Texas. Tex. J. Agric. and Nat. Re-
sour. 3:39-41,

Ben H. Koerth (photo) is a research associate at the Institute for
White-tailed Deer Management and Research at Stephen F. Austin
State University in Nacogdaches, Texas. He received his B.S. in
wildlife science from Texas A&M University, his M.S. in range sci-
ence from Texas Tech University and is a certified wildlife biolo-
gist. C. David McKown received his B.S. and M.S. in range science
from Texas A&M University. Since 1988 he has been the research
area manager of La Copita Research Area, Texas Agricultural Ex-
periment Station, Alice, Texas. James C. Kroll is the director of the
Institute for White-tailed Deer Management and Research. He is a
graduate of Baylor University and Texas A&M University, He re-
ceived his doctoral degree in wildlife science from Texas A&M and
was a distinguished doctoral graduate of that institution.

Associate Editor: Jacobson



