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Abstract: We examined hypotheses regarding compatibility of managing white-tailed deer (Odocoileus virginianus)
populations for trophy males (i.e., ≥8 points) and maximum sustained yield (MSY) harvests. Harvest of white-tailed
deer on Oak Ridge Reservation, Tennessee, USA, began in 1985 following 45 years of protection. We examined sev-
eral harvest characteristics (e.g., age and sex composition, antler and body size of males) under the assumption
that the population had attained an equilibrium during this period and hunter bias toward males was constant
across years. During 1985, 273 deer were killed by vehicles on the reservation; by 1994, mortality from vehicles
declined to 143 deer. During the study period, annual harvest declined from 923 to 470 deer. We suspect that
although the population had attained an equilibrium, it was likely below ecological carrying capacity (K) because
of substantial vehicle mortality. Because of the absence of predators and other sources of natural mortality, we
assumed that deer–vehicle collisions prior to hunting was the primary factor maintaining the population below K.
After the initiation of hunting in 1985, several demographic parameters indicated the population was intensively
harvested: 98% of the harvest was composed of males <4 years of age, deer–vehicle mortality was reduced by 50%,
and modeling indicated that the population had stabilized at 61% of the prehunt population. Average age of tro-
phy males declined following harvest. Body size of 1.5-year-old males increased following the initial hunt but
became variable over the remaining period. Proportion of trophy males harvested declined from 36% to 15%
throughout the study period. Following the initial harvest, the high proportion of yearling males harvested sug-
gests that the age distribution of males became truncated. Results from our empirical example support the hypoth-
esis that sustained production of trophy males is a consequence of MSY of either-sex harvests when males are con-
sidered trophy with ≥8 points, when annual recruitment at MSY consistently approaches unity, and when hunters
show no selectivity bias. These constraints are unlikely under current management prescriptions.
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The best management system for maximum
production of trophy male deer is a controversial
subject punctuated with contradictory prescrip-
tions and much debate (Strickland et al 1994).
Connolly (1981) suggested that heavy harvest asso-
ciated with MSY resulted in shifts from older age
distributions to predominantly younger age class-
es. Thus, males do not live long enough to acquire
the necessary resources to grow into trophy-class
animals. In contrast, McCullough (1984) argued
that management at MSY results in more trophy
deer than male-only harvests. Moreover, McCul-
lough (1984) hypothesized that harvesting at MSY
results in lower competition for forage resources
among remaining males, which allows them to
grow faster and reach trophy quality in less time.
McCullough (1984) developed this hypothesis in
conjunction with experiments on a captive herd
at the George Reserve, Michigan (McCullough
1979). He estimated MSY for deer occupying the
George Reserve with empirical data collected from

1952 to 1971. Furthermore, those data were used
to evaluate years where production of trophy
males was greatest (McCullough 1984); years post-
herd reduction had the greatest proportion of tro-
phy deer in the harvest. He (McCullough
1984:232–233) defined a trophy deer as “those
[deer] with large, heavy antlers bearing at least 4
points on either antler (eight-pointers by eastern
count, which includes both antlers).” McCul-
lough (1984) offered these findings as evidence
supporting management for sustained yield as a
prescription for trophy deer production.

Hypotheses proposed by Connolly (1981) and
McCullough (1984) represent a striking dichoto-
my between time and nutrition paradigms, and
demonstrate the obvious challenge deer managers
face in developing effective population manage-
ment prescriptions. Connolly (1981) believed
that time was the most important variable related
to production of trophy males. Paradigms of tro-
phy and MSY management were deemed incom-
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patible based on simulation experiments of
Anderson et al. (1974), who observed that aver-
age age of deer and trophy quality in a popula-
tion declined as intensity of hunting increased.
This conclusion was based on the assumption
that age composition of harvest reflected that of
the population. McCullough (1984) contended
that nutrition, which improved dramatically
when deer populations were reduced to MSY, was
most important.

Few studies (e.g., Roseberry and Klimstra 1974,
McCullough 1979) are available on enclosed or
semi-enclosed deer populations where mandato-
ry registration of harvested animals results in a
complete census of the harvest. However, con-
trolled empirical studies such as these are neces-
sary to evaluate untested hypotheses, the resolu-
tion of which establishes a scientific foundation
for developing effective management philoso-
phies. We examined the hypotheses of Connolly
(1981) and McCullough (1984) using harvest
data from an enclosed white-tailed deer popula-
tion on the Oak Ridge Reservation (ORR), Ten-
nessee, USA. According to McCullough’s (1984)
hypothesis, harvest for MSY should decrease age
of trophy males, increase mass of 1.5-year-old
males and females, and increase proportion of
trophy males (i.e., >8 points) harvested. Con-
versely, Connolly’s (1981) hypothesis predicts
that age structure of the population should
become younger and proportion of trophy males
harvested should decrease.

STUDY AREA 
Oak Ridge Reservation consists of 14,980 ha

within the Ridge and Valley Province of the
Southern Appalachians (Mitchell 1989). Eleva-
tion ranges from about 230 to 385 m above mean
sea level (Mitchell 1989). Annual rainfall aver-
ages 14 cm (Parr and Pounds 1987). The ORR is
80% forest; dominant deciduous forest is oak
(Quercus spp.)–hickory (Carya spp.). Coniferous
forests are composed of eastern redcedar (Junipe-
rus virginianus), hemlock (Tsuga canadensis),
white pine (Pinus strobus), and shortleaf pine
(Pinus echinata). Between 1947 and 1956, much of
the open-field habitat was planted with shortleaf
and loblolly pine (Pinus taeda). Other tree
species include Virginia pine (Pinus virginiana),
white ash (Fraxinus americana), black locust
(Robinia pseudoacacia), red maple (Acer rubrum),
black walnut (Juglans nigra), river birch (Betula
nigra), and American sycamore (Platanus occiden-
talis; Parr and Pounds 1987). Additional woody

shrubs and forbs that characterize ORR were
described by Burgess (1975).

Because ORR was surrounded by a fence 3 m
high, we considered the deer population to be
closed to immigration and emigration. No har-
vest occurred on ORR between 1940 and 1985.
Thus, the population was believed to have
approached a stable equilibrium with its environ-
ment near K.

METHODS
Harvest data were collected by ORR personnel

during 10 consecutive, either-sex firearms hunt-
ing seasons from 1985 to 1994. We characterized
seasons by 1 2-day hunt during each of 3 months,
October–December. Nine hundred permits were
issued each year, and a mandatory check station
was operated on the reservation during these
hunts; data were collected on all harvested deer.
Demographic data collected at the check station
included age (Severinghaus 1949), sex, body
mass, and number of antler points.

We modeled the population using demograph-
ic data and an initial population estimate of 2,700
deer, which was recommended by Tennessee
Wildlife Resource Agency personnel familiar with
ORR. During the study, we used harvest and vehi-
cle kill data to estimate preharvest population size
from which we determined whether subsequent
harvest reduced the population to a level close to
56% of K (i.e., MSY; McCullough 1987). Using
harvest data, road kill data, and estimated popula-
tions of 2,400, 2,700, and 3,000 deer in 1985 (sex
ratio 50:50), we modeled the population using
variable (0.71–0.88) recruitment rates (Table 1).
Estimates of 2,400 and 3,000 deer represented a
±10% buffer, which was used to ensure that the
2,700 value was a reasonable population estimate.
We correlated the modeled population with vehi-
cle kills and assumed that the greatest correlation
coefficient would represent the best estimate of
true population size. Sex ratios of recruitment
were set at unity; sex ratios of vehicle-killed deer,
which were unavailable, were calculated accord-
ing to sex composition of the reconstructed popu-
lation during the same year (Dumont et al. 2000).
To evaluate effect of harvest at MSY on production
of trophy males, we used McCullough’s (1984) def-
inition of a trophy male as having 8 points (east-
ern count) or better. We used harvest data over
the 10-year period to calculate median age of tro-
phy males, average mass of 1.5-year-old males and
females, percent trophy males in the harvest, and
percent 1.5-year-old males in the harvest.
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Mast production data were obtained from ORR
for 1988–1994. These data were collected along
established mast transect routes within the reser-
vation. Mast indices were in the form of a calcu-
lated index incorporating data on twigs, twigs with
acorns, number of acorns, and percent crown
producing acorns; the index ranged from 0 to 10
with acorn crop quality ranging from poor (0–2.5)
to excellent (8.6–10; Whitehead 1980). These
data were regressed against average mass of adult
male and female harvested deer. We used a signif-
icance level of 0.10 to reduce the probability of a
Type II error. For example, for n = 10 years (dura-
tion of this study) and r = 0.67, power increased
from about 0.56 (α = 0.05) to 0.70 (α = 0.10).

RESULTS
From 1985 to 1994, 5,394 deer were harvested;

total annual harvest ranged from 923 individuals
in 1985 to a low of 398 deer in 1993 (Fig. 1). Har-
vest was generally stable from 1987 to 1994. Dur-
ing each year of the study, more male than
female deer were harvested. For simulations, an
initial population of 2,700 and a recruitment rate
of 0.85 gave the greatest correlation coefficient
(i.e., 0.93; Table 2), suggesting that harvest had
stabilized the population at a posthunt popula-
tion of about 1,665 individuals, which represent-
ed 61% of the prehunt population (Fig. 2).
Because this estimate approached 56% (McCul-
lough 1987), we assumed the population had sta-
bilized near MSY. In addition, proportion of
males <4 years of age increased to 98% of the har-
vest over the study. 

Average age of trophy males declined with low-
est average ages occurring from 1992 to 1994
(Fig. 3). Mean number of antler points differed
(F9, 1287 = 6.629, P < 0.001) through the time
series for 1.5-year-old males; the mean increased
from 3.8 (± 0.16) in 1985 to 4.8 (± 0.16) in 1987.
Body mass of 1.5-year-old males differed (F9, 1287
= 8.28, P < 0.001) over the time series; mass for
years 1987, 1988, and 1989 were greater than in
1985 (Fig. 4). Body mass of 1.5-year-old females
also differed (F9, 544 = 2.99, P = 0.002) among
years; however, only mass in 1985 and 1990 dif-
fered from one another. Average male and
female body mass were not correlated (r2 = 0.45,
P = 0.20). Percent trophy males in the harvest
declined (P = 0.009) from 36% in the first year of
harvest to 21% in 1994 (Fig. 5). Percent 1.5-year-

Fig. 1. Harvest (total, male, and female) and number of vehi-
cle-killed white-tailed deer on the Oak Ridge Reservation,
Tennessee, 1985–1994.

Table 1. Modeled white-tailed deer population from harvest, vehicle mortality and an estimated initial population of 2,700, Oak
Ridge Reservation, Tennessee, USA, 1985–1994 (modeling assumed equal sex ratios in recruitment, applied reconstructed pop-
ulation sex ratios to vehicle mortality, and applied a 0.85 recruitment rate).

Initial population  Harvest  After harvest Number of      N after

Year N M F  Total M F  N M F         vehicle kills   vehicle kills    Recruitment  

1985 2,700 1,350 1,350  923 505 418  1,777 845 932  273 1,504 676  

1986 2,180 1,047 1,134  660 372 288  1,520 675 846  220 1,300 622  

1987 1,922 880 1,042  530 309 221  1,392 571 821  226 1,166 594  

1988 1,759 764 995  507 291 216  1,252 473 779  160 1,092 585  

1989 1,678 696 981  439 261 178  1,239 435 803  155 1,084 606  

1990 1,690 674 1,016  440 239 201  1,250 435 815  147 1,103 617  

1991 1,720 685 1,035  475 265 210  1,245 420 825  161 1,084 619  

1992 1,703 665 1,038  522 287 235  1,181 378 803  158 1,023 600  

1993 1,623 617 1,007  398 209 189  1,225 408 818  165 1,060 608  

1994 1,668 649 1,019  494 308 186  1,174 341 833  143 1,031 634  

1995 1,665 602 1,063
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old males in the harvest increased (P = 0.080)
over the time series. No relationships were found
between mast production and body mass of 1.5-
year-old (r2 = 0.30, P = 0.16) or 2.5-year-old (r 2 =
0.001, P = 0.85) males. Likewise, relationships
between mast lagged 1 year, and weights of 1.5-
and 2.5-year-old males were not significant (1.5
year olds: r 2 = 0.02, P = 0.79; 2.5 year olds: r2 =
0.18, P = 0.25). We correlated number of antler

points with body mass of male deer >0.5 years of
age by year. All relationships were highly signifi-
cant (P < 0.001). Coefficients of determination
ranged from 0.588 to 0.750 over the 10-year peri-
od but were not related to years post-initial har-
vest. Calculated sex ratio (males:100 females)
declined over the 10 years of harvest (Fig. 6).

DISCUSSION
We tested hypotheses of McCullough (1984) and

Connolly (1981) regarding compatibility of man-

Table 2. Regression coefficients for relationships between
modeled population size of white-tailed deer and number of
vehicle-killed deer on the Oak Ridge Wildlife Management
Area, Tennessee, USA.

Recruitment    Coefficient of

Starting N % Ka rate          determination P 

2,400 0 0.85 0.470 0.029   

0 0.86 0.514 0.020   

0 0.87 0.111 0.346  

2,700 0 0.71 0.749 0.001   

0 0.80 0.650 0.005   

17 0.83 0.778 0.001   

62 0.85 0.872 >0.001   

85 0.86 0.651 0.005   

123 0.88 0.089 0.401  

3,000 0 0.66 0.669 0.003   

27 0.68 0.790 0.001   

76 0.71 0.796 0.001   

132 0.74 0.007 0.819   

416 0.85 0.230 0.160  

a Percent of starting population at end of time series (1995).

Fig. 2. Population model results for white-tailed deer on the
Oak Ridge Reservation, Tennessee, USA, using an initial pop-
ulation size of 2,700.

Fig. 3. Mean age of trophy male (antlers 8 point or better;
McCullough 1984) white-tailed deer harvested on the Oak
Ridge Reservation, Tennessee, USA, 1985–1994.

Fig. 4. Mean mass (kg) of 1.5-year-old males and female
white-tailed deer harvested on the Oak Ridge Reservation,
Tennessee, USA, 1985–1994.
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agement for trophy males with management of
white-tailed deer populations at MSY. However,
some assumptions and limitations of our analyses
may have influenced our conclusions and thus war-
rant further consideration. Our initial population
estimate (2,700 deer) represented an average
density of 18 deer/km2, which was greater than the
minimum estimate of deer density (≥12 deer/km2)
reported for this region in the mid-1980s (Barber
1984:348). Since then, however, white-tailed deer
populations have increased substantially across
much of their range in the East (McShea et al.
1997, Roseberry and Woolf 1988). In addition,
several conditions render the ORR population
unique for the region, including protection from
hunting for >40 years and being enclosed, which
reduces dispersal and inflates local densities. 

Also, we assumed that the sex ratio of the ini-
tial, unharvested population was equal. Admit-
tedly, unharvested populations of white-tailed
deer typically show skewed sex ratios in favor of
females (Smith 1981, Gavin et al. 1984). Unfortu-
nately, no demographic data are available for the
ORR deer population. But no evidence suggests
that the Oak Ridge population would behave dif-
ferently from other unharvested populations of
white-tailed deer. In the absence of complete
information, we chose an equal sex ratio. Depar-
tures from an equal sex ratio increased the female
component of the population and reduced the
availability of males in the population, especially
when there was a male-biased harvest.

In addition, we assumed, as did Anderson et al.
(1974), that changes in age and sex composition
of the harvest reflected changes in the popula-
tion. For this assumption to be valid, hunter bias
or selectivity must be nonexistent or consistent
across the period of this study. Roseberry and
Woolf (1988) noted that hunter selectivity for
adult males declined by 40% (i.e., from 20.8% to
12.4% of the harvest) during a 6-day hunting sea-
son. In our study, we also observed a decline
(12.6%) in selectivity during the hunting season.
However, selectivity was consistent among years
as suggested by a correlation analysis between
total harvest of females and males over the 10-
year period (r = 0.94, P < 0.001).

Finally, we assumed an estimated recruitment
rate of 0.85 across the time series. Admittedly,
small variation in recruitment rates can result in
large differences in population size. For example,
in our modeling simulations (Fig. 2), a difference
of 0.01 (i.e., 0.85 vs. 0.86) in recruitment rate
changed the trajectory of the population from a
relatively stable state to a population showing
steady growth. We offer 2 lines of evidence to sup-
port our use of a constant recruitment rate of
0.85 across the period: correlation analysis of the
reconstructed population with vehicle mortality
data (Table 2); and a recruitment rate within the
range of values reported for white-tailed deer pop-
ulations approaching MSY (McCullough 1987).

Results of our population modeling indicated
that harvest reduced the population to a level

Fig. 5. Percent of trophy male (antlers 8 points or more; McCul-
lough 1984) and 1.5-year-old male white-tailed deer harvested
on the Oak Ridge Reservation, Tennessee, USA, 1985–1994.

Fig. 6. Estimated sex ratio (males/100 females) for white-tailed
deer on the Oak Ridge Reservation, Tennessee, USA,
1985–1994.



J. Wildl. Manage. 66(2):2002 533MAXIMUM SUSTAINED YIELD AND TROPHY MANAGEMENT •  Jenks et al.

that approached MSY. McCullough (1987) esti-
mated that MSY for white-tailed deer occurred at
about 56% of the prehunt population. In our
study, modeling indicated that the population
had been reduced to 61% of the prehunt popu-
lation. Although reduction in prehunt popula-
tion size was variable, an increase in available for-
age per animal would have occurred. Thus,
conditions presumably would have been favor-
able to observe a positive nutritional effect on
development of trophy males.

The reduction in mean age of a trophy male
and increase in mean number of antler points of
1.5-year-old males supported an effect of harvest
on trophy production. This result also suggested
that the time factor associated with trophy pro-
duction was variable and possibly related to for-
age quality or availability. However, this variation
was limited to 1 year (i.e., 3.5 to 2.5 years of age)
because in this region it was unlikely that trophy
class animals could be produced at 1.5 years of
age. Hence, McCullough’s (1984) hypothesis that
a nutrition effect occurs once a population has
been lowered from K-equilibrium is supported by
this study. However, the response was limited to
the youngest age (i.e., 2.5-year-old males) with a
realistic expectation of becoming trophy class.

Body mass and mean number of antler points
of 1.5-year-old males did increase by year 3 in the
time series but became variable, with only 1 minor
difference occurring in 1.5-year-old female weights.
McCullough (1984) stated that when deer on the
George Reserve were reduced from 126 in
1941–1942 to 10 between 1971–1975, body mass
of yearling and older males increased from 66.4
to 75.9 kg, respectively. In our study, variation in
body mass might be explained by variable mast
production, and this relationship was positive but
statistically insignificant. Furthermore, variable
mast or an effect of reduced carrying capacity
should affect the male and female segments of
the population. Yet, body mass of harvested year-
ling female deer showed no trend (P = 0.66)and
was uncorrelated (r = 0.31, P = 0.373) with male
body weights. These results may not be surprising
considering timing of antler development and
availability of mast. Still, one might expect a ben-
efit of mast toward increased survival of males
into the population of the subsequent year. Yet,
when we correlated proportion of trophy males
in the population of the following year with mast
of the current year, we found no evidence of
increased survival for 1.5-year-old (P = 0.79) or
2.5-year-old (P = 0.25) males. Consequently, the

prediction (McCullough 1984) that reduced pop-
ulation size would result in a consistent increase
in forage availability that maintains trophy pro-
duction post-initial harvest was not supported in
this study. Brownlee (1975) reported similar re-
sults for desert mule deer, where mean body mass
of harvested males declined (from 50 to 39 kg) as
hunting pressure increased. 

Production of trophy males ranged from 13 to
36% of the harvest (Fig. 5). This range is similar
to that reported by McCullough (1984) for the
George Reserve (14–41%). In our study, the great-
est percent harvest of trophy males occurred dur-
ing the first year, and it is doubtful that this per-
centage represents MSY of trophy males.
Nevertheless, McCullough (1984) documented
that 41% of the harvest of male deer on the
George Reserve was classified as trophy during
1980–1981. Correlations between antler points
and body weight of males (r2 ranged from 0.588
to 0.750) also supported results from the George
Reserve (r 2 = 0.45; McCullough 1984). Nonethe-
less, reduction in percent trophy males supported
the prediction by Connolly (1981) that number of
trophy males declines as male harvest increases.

Percent 1.5-year-old males in the harvest
increased over the study, which supported the
prediction by Connolly (1981) that age structure
of the population becomes truncated under MSY.
Although other factors, such as skewed sex ratio,
reduced recruitment, and effect of variable carry-
ing capacity on growth rates, could be implicated
as causative factors associated with decreased pro-
duction of trophy males, we observed no signifi-
cant relationships among these variables. There-
fore, we conclude that the positive nutritional
effect of population reduction was not substantial
enough to grow trophy deer at a sustained rate
under an MSY harvest regime even with addi-
tional resources available from mast. This proba-
bly occurred because trophy deer in this region
need at least 2.5 years to develop. 

Our study results indicate that managing white-
tailed deer populations for MSY may be compati-
ble with sustaining trophy male harvest only under
limited circumstances. During our study, average
hunter selectivity for males ranged from 12.8 to
63.2% (mean = 31%), which resulted in males and
females achieving 44.6 and 78.7% of the prehar-
vest populations, respectively. One might question
whether this study was a valid test of McCullough’s
(1984) hypothesis because females were not
reduced to MSY. That is, if hunter selectivity for
males was reduced to zero, females would be
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reduced to a level closer to MSY with a concomi-
tant reduction in male harvest. Intuitively, this sce-
nario seems to increase recruitment and reduce
loss of potential trophy males from the popula-
tion. However, when we simulated an equal har-
vest of males and females, the recruitment rate
necessary for MSY was 0.978. Nonetheless, total
annual recruitment of this simulation did not dif-
fer (t = –0.607, df = 9, P = 0.522) from the results of
our population modeling. Consequently, the pre-
dicted increased nutritional benefit toward pro-
duction of trophy males realized from harvesting
females to MSY did not mitigate the increased
total productivity of the population due to a larger
number of females in the modeled population.
The variance surrounding the net recruitment
curve presented by McCullough (1987:544)
explains this result. The expected savings (6% in
this example) of males that recruit into the pop-
ulation of the subsequent year would likely con-
tribute to trophy male availability. Realistically, it
is unlikely that selectivity for males would be zero
(Roseberry and Klimstra 1974, McCullough
1984) and could be sustained near maximum
recruitment at MSY (McCullough 1987).

MANAGEMENT IMPLICATIONS
In an era when hunters are seeking more

opportunities to harvest white-tailed deer without
compromising the quality of males, there clearly
exists a need to examine alternative management
paradigms. Although intuition suggests that
there must be a trade-off between maximizing
total number of deer available for harvests (i.e.,
MSY) and managing for trophy males, compelling
evidence from the literature (McCullough 1984)
suggests that these 2 management objectives
might not be mutually exclusive in all cases. Our
empirical test of McCullough (1984) and Con-
nolly’s (1981) hypotheses revealed that although
the 2 goals may not be mutually exclusive, cir-
cumstances under which MSY and trophy male
production occur are limited by practical and
biological constraints. 

According to the empirical analysis outlined in
this study, if managers seek to maximize both
total deer and trophy male production under a
single management prescription, deer population
recruitment rates must consistently approach 1.0,
and little or no selectivity must exist for males by
hunters. Realistically, these conditions rarely are
met, and MSY management likely will result in a
decreased number of trophy males. The reasons
for this pattern are clear; as Connolly (1981) pre-

dicted, the age distribution of males becomes
truncated at MSY, and the proportion of older
(i.e., ≥2.5-year-old) males in the population
becomes negligible. Moreover, as expectations of
a trophy male increase (e.g., ≥10 points, ≥ some
minimum spread, and ≥ some minimum beam
diameter), sustained production of trophy males
under MSY becomes less likely. 

In this study, we used McCullough’s (1984) def-
inition of trophy male to explicitly test his
hypothesis, but hunters and wildlife professionals
disagree over what constitutes a trophy. For this
reason, a management program that seeks to
maximize trophy males may be inherently
ambiguous and difficult to evaluate. Moreover, a
management objective to produce trophy males
might exceed expectations of most hunters who
desire an opportunity to take larger males, while
disappointing many hunters who just want an
opportunity to harvest any deer. Perhaps a more
practical and useful management goal—one
which managers will find more agreeable with a
reasonable expectation of success—is the con-
cept of managing for quality deer (i.e., ≥8 points,
not Quality Deer Management [QDM], sensu
Brothers and Ray 1975). Although hunters may
disagree over what represents a trophy male, few
would disagree that males with ³8 points are qual-
ity deer. Clearly, the potential exists with intensive
either-sex harvests that reduce populations
toward MSY to increase body mass and antler
points through nutritional benefits and to in-
crease total annual harvest through sustained
higher annual recruitment rates.

Therefore, managers may want to consider a
management scheme that would emphasize 1
goal but not totally exclude another. For exam-
ple, an either-sex hunt that requires hunters to
harvest females before taking males would
ensure reducing the deer population in a man-
ner that benefits residual males nutritionally
without necessarily reducing availability of quali-
ty males. Also, such a scheme might encourage
hunters to be more selective in their harvest
among males, thereby increasing recruitment of
potential trophy males into the subsequent year’s
population. Creative management schemes help
managers satisfy the increasing demand for tro-
phy management and increased hunting oppor-
tunities (Ditchkoff et al. 1997). Unfortunately,
expecting to sustain trophy male production
while managing white-tailed deer populations for
MSY will almost certainly leave both managers
and hunters disappointed.



J. Wildl. Manage. 66(2):2002 535MAXIMUM SUSTAINED YIELD AND TROPHY MANAGEMENT •  Jenks et al.

ACKNOWLEDGMENTS
Support for this study was provided by Oak

Ridge National Laboratory Environmental Sci-
ence Division. C. Mitchell, D. Hurd, J. Evans, J.
Eldridge, and B. Keele at Oak Ridge collected
data used in the study. This research also was sup-
ported initially by Tennessee Wildlife Resource
Agency. We thank A. H. Berner, R. T. Bowyer, B.
E. Coblentz, P. R. Krausman, D. R. McCullough,
J. L. Roseberry, V. VanBallenberghe, and S. S.
Ditchkoff for comments made on an earlier draft
of this manuscript.

LITERATURE CITED
ANDERSON, F. M., G. E. CONNOLLY, A. N. HALTER, AND

W. M. LONGHURST. 1974. A computer simulation study
of deer in Mendocino County, California. Agricultur-
al Experiment Station Technical Bulletin 130, Ore-
gon State University, Corvallis, USA.

BARBER, H. L. 1984. Eastern mixed forest. Pages 345–354
in L. K. Halls, editor. White-tailed deer ecology and
management. Stackpole Books, Harrisburg, Pennsyl-
vania, USA.

BROTHERS, A., AND M. E. RAY, JR. 1975. Producing quali-
ty whitetails. Revised edition (C. McTee, editor).
Texas Wildlife Association, San Antonio, USA.

BROWNLEE, S. 1975. The effects of hunting pressure on
population dynamics of desert mule deer. Unpub-
lished manuscript, Texas Parks and Wildlife Depart-
ment, Alpine, USA.

BURGESS, R. L. 1975. General vegetative cover of the
ERDA Oak Ridge Reservation, Tennessee. Environ-
mental Sciences Division, Oak Ridge National Labo-
ratory, Oak Ridge, Tennessee, USA.

CONNOLLY, G. E. 1981. Limiting factors and population
regulation. Pages 245–285 in O. C. Wallmo, editor.
Mule and black-tailed deer of North America. Uni-
versity of Nebraska Press, Lincoln, USA.

DITCHKOFF, S. S., E. R. WELCH, JR., W. R. STARRY, W. C.
DINKINES, R. E. MASTERS, AND R. L. LOCHMILLER. 1997.
Quality deer management at the McAlester Army
Ammunition Plant: a unique approach. Proceedings
of the Annual Conference of the Southeastern Asso-
ciation of Fish and Wildlife Agencies 51:389–399.

DUMONT, A., M. CRÊTE, J.-P. OUELLET, J. HUOT, AND J.
LAMOUREUX. 2000. Population dynamics of northern
white-tailed deer during mild winters: evidence of
regulation by food competition. Canadian Journal of
Zoology 78:764–776.

GAVIN, T. A., L. H. SURING, P. A. VOHS, JR., AND E. C. MES-

LOW. 1984. Population characteristics, spatial organi-
zation, and natural mortality in the Columbian white-
tailed deer. Wildlife Monographs 91.

MCCULLOUGH, D. R. 1979. The George Reserve deer
herd, population ecology of a K-selected species. Uni-
versity of Michigan Press, Ann Arbor, USA.

———. 1984. Lessons from the George Reserve, Michi-
gan. Pages 211–242 in L. K. Halls, editor. White-tailed
deer ecology and management. Stackpole Books,
Harrisburg, Pennsylvania, USA.

———. 1987. The theory and management of Odocoileus
populations. Pages 535–549 in C. M. Wemmer, editor.
Biology and management of the Cervidae. Smithson-
ian Institution Press, Washington, D.C., USA.

MCSHEA, W. J., H. B. UNDERWOOD, AND J. H. RAPPOLE,
EDITORS. 1997. The science of overabundance: deer
ecology and population management. Smithsonian
Institution Press, Washington, D.C., USA. 

MITCHELL, C. J. 1989. Influence of either-sex harvest on
the age and sex structure of white-tailed deer on Oak
Ridge Wildlife Management Area, Tennessee. Thesis,
Tennessee Technological University, Cookeville, USA.

PARR, P. D., AND L. R. POUNDS. 1987. Resource manage-
ment plan for Oak Ridge Reservation. Oak Ridge
N.E.R.P., research sites and state natural areas. ORNL-
ESH-1. Volume 23. Oak Ridge, Tennessee, USA. 

ROSEBERRY, J. L., AND W. D. KLIMSTRA. 1974. Differential
vulnerability during a controlled deer harvest. Jour-
nal of Wildlife Management 38:499–507.

———, AND A. WOOLF. 1988. Evidence for and conse-
quences of deer harvest data biases. Proceedings of
the Annual Conference of the Southeastern Associa-
tion of Fish and Wildlife Agencies 42:306–314.

SEVERINGHAUS, C. W. 1949. Tooth development and
wear as criteria of age in white-tailed deer. Journal of
Wildlife Management 13:195–216.

SMITH, W. P. 1981. Status and habitat use of Columbian
white-tailed deer in Douglas County, Oregon. Disser-
tation, Oregon State University, Corvallis, USA. 

STRICKLAND, M. D., H. J. HARJU, K. R. MCCAFFERY, H. W.
MILLER, L. M. SMITH, AND R. J. STOLL. 1994. Harvest
management. Pages 445–473 in T. A. Bookhout, edi-
tor. Research and management techniques for wild-
life and habitats. The Wildlife Society, Bethesda,
Maryland, USA.

WHITEHEAD, C. J. 1980. A qualitative study of mast pro-
duction in the Southern Appalachian Region of
Georgia, North Carolina and Tennessee. Tennessee
Wildlife Resources Agency Technical Report No. 80-2,
Nashville, USA.

Received 12 January 2001.
Accepted 1 September 2001.
Associate Editor: Krausman.


