seems suicidal. Adult bucks prepare themselves almost entire-

ly for siring offspring, squandering their energy reserves dur-
ing the rut. In the process they lose 20 to 25 percent of their peak
body weight. Most deer can handle no more than a 30 percent
weight loss during winter before they die from malnutrition. So,
compared to hog-fat adult does and healthy fawns, bucks enter
the perilous winter season with scant fat reserves and seem ill-
prepared for the hardships that are sure to come.

In some areas, bucks can feast on energy-rich acorns and lush
herbaceous forage, or even rich agricultural crops, immediately
post-rut, and restore some of their spent energy before the onset
of harsh winter weather.

However, in many northern areas deer must subsist upon
woody browse starting in late autumn, and deer in the semi-arid
Southwest often must subsist on vegetation parched by drought.
For them, this means a negative energy balance and little in the
way of physiological recovery until spring green-up.

I n more ways than one, the whitetail buck’s annual fat cycle

Conditions created through
the Four Cornerstones of QDM
may help rut-stressed bucks

cope with winter.

By Joha ;. Ozoga
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Intuitively, one would expect rut-stressed bucks to be seri-
ously handicapped during winter. For this reason, many hunters
argue against passing on young bucks, which they claim are likely
to die in winter anyway.

I question such logic, especially as it might apply to whitetails
living in the Midwest and on northern range. Granted, there are
areas where heavy post-rut buck mortality has been well docu-
mented. However, 'm convinced northern bucks, in particular,
employ special adaptive strategies that improve their survival
prospects when faced with snow cover, cold weather, and food
deprivation.

Let’s review several key scientific studies and consider the
overall implications for a QDM effort.

Trophy Management in South Texas

In South Texas, where trophy deer management (TDM)
is the primary goal (a management style that exceeds QDM in
intensiveness), Dr. Charlie DeYoung documented high post-rut
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buck mortality. More recently,
Dr. Mickey Hellickson also
researched buck survival in South
Texas and came up with some-
what different results.

Remember, severe drought
during summer and autumn
periodically contributes to
impoverished range conditions
and sets the stage for heavy win-
ter deer mortality due to malnu-
trition, despite mild winters.

Where TDM is practiced in
South Texas, bucks are protected
from harvest until at least 5%
years of age to produce high-
scoring antlers. Unfortunately,
Charlie demonstrated this may
be an inefficient practice because
bucks died at a rate of 25 to 29
percent annually before reaching
maturity during his study.

Conversely, Mickey found
that natural mortality was
especially high for buck fawns,
yearling bucks, and bucks 77
years of age and older, but that
middle-aged bucks survived bet-
ter. When he examined his data
by individual adult buck ages, he
found: “1%-year-old bucks had
the highest natural mortality rate
at 37 percent. The next highest
natural mortality rates were in
9'-year-old bucks, 33 percent;
followed by 85-year-olds, 27
percent; and 7%-year-olds, 25
percent. The lowest natural mor-
tality rates were in 4/:-year-old
bucks, 1 percent; and 5/-year-old
bucks, 6 percent.”

About 77 percent of the deaths occurred during the post-rut
from January to March, with most deaths occurring in January.
Mickey asked the obvious question: “Why do so many bucks die
of natural causes during the post-rut?”

He answered his own question by suggesting that many
bucks lost so much weight during the rut, they could not recover
and died of malnutrition, disease, or were killed by coyotes.
While such reasoning seems to explain the heavy loss of rut-
stressed bucks, it does not explain the even greater loss of fawns.
According to Mickey, on average, 46 percent of the fawns in his
Texas study also died, most during December and January.

Clearly, the primary problem in the semiarid Southwest is
one of inadequate nutrition for whitetails, certainly from January
through March, but possibly year-round. As a result, Mickey con-
cluded that predator control is not the answer to improving buck
survival rates. Instead, he recommends improving deer nutrition
from January through March, which he identified as the most
critical time period.

BILLMARCHEL

Therefore, the high post-rut buck mortality rate recorded in
South Texas may not be indicative of mortality rates where deer
nutrition is more favorable.

Farmland Bucks

Studies conducted by Charles Nixon and his associates on
intensively farmed land in east-central Illinois also revealed low
mortality of deer due to natural causes. In fact, deer mortality was
considered “rare” from January through September.

Adult buck mortality was largely due to hunting, wounding,
poaching, and automobiles. For some reason, radio-marked adult
bucks died at a higher rate compared with other marked adult
bucks on the same study area, a fact the investigators were unable
to explain.

In the Illinois study, yearling bucks suffered the highest
annual mortality rates, whereas fawn bucks and adult does had
the lowest. Yearling bucks, in particular, were more likely to die
from human-induced causes when they dispersed from unhunted
refuges. In this particular area, escape cover for deer is seriously
limited, a major factor influencing deer behavior and survival.
Adult bucks are particularly vulnerable during the rut because of
their greater movements and likeliness to leave refuge areas. These
bucks more often die from hunting, poaching, or collisions with
automobiles.

Nonetheless, with the relatively mild winters and superb
nutrition, which is characteristic of this region, adult bucks in
east-central Illinois rarely suffer serious malnutrition as the result
of rut-related stress.

“Where the habitat and
deer populations are well-
managed, even rut-stressed
northern whitetail bucks
appear quite capable of
surviving winter."

Does Are More Vulnerable in the Adirondacks

An extensive study conducted by William Severinghaus in
the central Adirondacks of New York, from 1930 to 1951, revealed
that does are more likely to die from starvation than bucks.

Among 1,822 winter-killed deer found in some 50 wintering
areas, nearly two-thirds (61.2 percent) were fawns, about 4 per-
cent were yearlings and 35 percent were older deer. Among adults,
the proportions for prime-age deer (2% to 6 years old) were
about 2 to 3 percent by age class. Frequencies of older age groups
were somewhat higher.

The chief cause of overwinter mortality was starvation.
Consequently, the percentage of adult deer found dead was higher
during severe winters. Interestingly, winter losses were heavier
among does than bucks for deer of all ages. In the case of fawns,
for example, the sex ratio among winter-killed fawns averaged 84

bucks per 100 does, compared with an average fall ratio of 106
Continued.
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bucks per 100 does.

There was little difference in the fall sex ratio among adults,
explained Severinghaus, “probably about 80 to 90 males per 100
does, while the ratio among winter-killed adults averaged only 50
males per 100 does. That an almost even sex ratio among adults
in the fall was maintained in spite of the annual removal of ant-
lered bucks by legal hunting seems largely attributable to the pro-
portionately greater loss of adult does from starvation together
with some illegal kill.” The annual addition of yearling bucks also
helps balance the adult sex ratio.

Deer Mortality in Northern Michigan Deeryards

During most winters, fawns comprise 80 to 90 percent of the
winter-killed deer in northern Michigan. However, during the
especially severe winters of 1995-96, when

Coyote Predation in Michigan

The severity of winter weather will invariably determine
how well deer survive throughout the North. Where predators
are scarce, as was the case during Severinghaus’s New York study,
many deer starve. Where predators such as coyotes and wolves are
common, deep snow not only increases deer starvation losses but
also makes deer more vulnerable to predators.

In northern Michigan, we followed 827 miles of coyote tracks
during winter from 1956 to 1965 to determine the magnitude of
coyote predation on yarded deer.

On Beaver Island, in Lake Michigan, deer killed but not
retrieved by hunters provided coyotes their primary winter food
source. Coyotes even dug through deep snow for entrails discard-

Continued.

roughly 200,000 deer died, and 1996-97,
when an estimated 110,000 died in Upper
Michigan alone, almost one-half were
adults.

We also experienced severe winters
and heavy winter deer mortality in the
late 1960s and early 1970s when I stud-
ied winter deer behavior in the Petrel
Grade deeryard, located in Alger County
of Upper Michigan. During a six-winter
period (1964-1970), I examined 255 dead
deer in this one yard.

Of the total, 95 were highway and
railway fatalities while 160 died from
natural causes, including 55 percent from
predation, 34 percent from starvation,
and 11 percent from accidents. Coyotes
and bobcats were the primary preda-
tors, although a wolf occasionally cruised
through the area. Fawns and aged does
(older than 10 years) made up more than
one-half of the natural mortality. Most of
which occurred in March and April.

Based on the sex-age composition
of live deer observed in the deeryard and
from highway and railway kills, which I
assumed were random, the average winter
yarding population consisted of roughly
52 percent adult does, 27 percent fawns,
and 21 percent adult bucks. The sex
ratio for fawns was near 50:50. Among
live adults, 71 percent were does and 29
percent were bucks, which reflected the
minimal harvesting of antlerless deer in
the vicinity. Because hunting pressure
then was relatively light in the remote sur-
roundings of the yard, even a fair number
of bucks died of old age.

Among the adult deer found dead
from natural causes, 86 percent were does,
whereas only 14 percent were bucks. In
other words, adult does were somewhat
more likely to die of natural causes during
winter than were adult bucks.
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ed from legal deer kills. However, only one (a fawn) of 15 dead
deer we found was killed by coyotes.

Coyotes in Upper Michigan were considerably more success-
ful in capturing deer. Those we trailed killed three fawns and one
adult doe in nine known tries. Of the 62 dead deer examined, 16
were killed by coyotes, including three adult does and 13 fawns.
All but three were killed in March and April, when deer are nor-
mally in their poorest physical condition.

We concluded coyotes more commonly brought down the
smallest and weakest animals — those least likely to survive winter.
And, I might add, mature bucks were not among the most vul-
nerable.

Coyotes in the Canadian Province of New Brunswick

A study conducted by G. R. Parker and J. W. Maxwell in
northern New Brunswick indicated that coyotes do not restrict
predation to malnourished deer. Instead, once deep snow
becomes crusted, allowing coyotes to run on top but still hinder-
ing deer, coyotes readily attack any deer they encounter.

In this particular study, predation on deer resulted from
chance encounters where deer were severely disadvantaged by
snow conditions. The attacks were judged to be “spontaneous
responses to visual stimuli”

In fact, since coyotes killed mostly fawns judged to be in
excellent physical condition, the researchers concluded: “Our data
do not support the hypothesis that coyote predation on deer is
insignificant and that those deer succumbing to predation would
likely have died from other mortality factors... The high incidence
of fawns in the sample suggests that (small) size and behavior

(slower reactions) of prey may also elicit an attack response.”

A more recent study by Heather Whitlaw and her cohorts
revealed that a majority of adult bucks in northern New
Brunswick died as a result of coyote predation and hunting-
related causes while most buck mortality in southern parts of the
province resulted from legal harvest.

Wolf Predation

In northern Minnesota, Michael Nelson and David Mech
found that wolf predation on yearling and adult deer occurred
primarily from November through April. Wolves accounted for
27 percent and 35 percent, respectively, of the annual mortality
of yearling and adult bucks, and for 25 percent and 81 percent of
mortality for yearling and adult does, respectively. Snow depth
explained 51 percent of the variation in annual wolf predation
rate, with the highest predation during the deepest snow.

Based on their study of 209 radio-marked deer, Nelson and
Mech suggested that the survivability of deer could be ranked.

“Fawns have the lowest survival, which probably is directly
related to the effect of prenatal nutrition on body size and condi-
tion. Survival of yearling and adult bucks is lower than in does,
probably because of the costs of breeding competition... Thus,
buck survival is higher only than that of fawns. Yearling bucks are
more vulnerable to hunting, probably because of their dispersal
tendencies, but adult bucks deplete their fat reserves early because
of rutting and are more predisposed to predation. Survival is
highest for does probably because they lack the body size and
physiological and behavioral constraints of other cohorts.”

In a more recent study, however, the same two investiga-
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tors looked closely at the predation risks
involved in migration, yarding, and non-
yarding. They found more deer killed by
wolves during fall migration relative to the
short time they spend migrating, but not
during spring migration. Predation was
also greater for yearling bucks and does
and adult does outside deeryards during
winter. Migrating bucks in fall had higher
mortality than yarded and nonyarded
bucks during winter.

This work suggested that yarded deer
were generally less vulnerable to wolf
predation because of their extensive trail
system for escape and benefits accrued
through socializing in groups. In fact,
results show at least a ninefold greater
mortality in nonyarded deer versus yarded
deer.

However, adult bucks were an excep-
tion to this general rule. That is, yarded
adult bucks and adult does had equal
mortality rates, but nonyarded does suf-
fered greater mortality as compared to
nonyarded bucks.

Adult bucks and yearling does were
more vulnerable to wolf predation while
migrating to winter yards. However, adult
bucks were no more vulnerable than adult

Continued.
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does while yarded, and the buck’s greater size and strength pro-
vided certain advantages (i.e., more browse) in nonyarding situa-
tions.

The Importance of Body Size

A buck’s larger body size compensates somewhat for his lack
of fat stores when faced with cold weather and deep snow. Not
only do bucks have longer legs, enabling them to plow through
greater snow depths, but their larger bodies retain body heat
much more efficiently. This means they can utilize relatively poor-
quality shelter in order to occupy habitat that has better food
sources.

In addition, well-nourished adult bucks normally weigh
about 30 percent more than adult does and have a lower whole-

body metabolic requirement per unit gut capacity. This difference
allows bucks to subsist on low-quality foods when nutritious ones
become scarce. Does and fawns, however, seem less able to meet
their energetic needs by filling up on less-nutritious foods, even
when those foods are plentiful.

The Mate-Competition Theory

The so-called “mate-competition theory” predicts that prime-
age bucks — the governors of social order — tend to suppress the
rutting activity of younger bucks. Hence, in the presence of older
bucks, young bucks expend less energy, experience less rut-related
weight loss and stand a better chance of surviving to attain maxi-
mum body size at maturity.

Dr. Stephen Ditchkoff and his co-workers tested this theory
by examining buck mortality on the
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McAlester Army Ammunition Plant in
southwestern Oklahoma, an area that
has been managed according to QDM
guidelines. The herd has been maintained
below carrying capacity with a doe-buck
ratio of 2.2-to-1, and more than 50 percent
of the bucks are 3% years old or older.

They found that annual mortal-
ity rates for bucks were relatively simi-
lar across age classes, but the causes of
mortality differed. Young bucks (1% and
2% years old) were more susceptible to
human-induced mortality factors, such as
hunting and vehicle accidents. In contrast,
older bucks were more likely to die from
natural causes, such as rut exhaustion,
fighting, and predation.

The investigators concluded the fol-
lowing: “The increase in mortality due
to natural causes that we found among
older age classes is consistent with the
mate-competition theory. In a population
that contains a substantial proportion
of mature bucks, young bucks may not
fully participate in the rut and hence may
not be as susceptible to natural mortality
agents as older deer following the breed-
ing season.”

The Importance of Good Nutrition

Since young bucks have higher
nutritional requirements for growth than
does, nutritional shortage or excessive
rut-related energy expenditure can have a
double-barreled effect on buck overwinter
survival in a northern environment.

For one thing, malnourished or rut-
stressed young bucks never achieve their
maximum body size — a serious disadvan-
tage, given the metabolic and behavioral
benefits associated with large body mass.

Small-bodied fawns, in particular,
have certain physical laws working against
them when winter-stressed. Not only do
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they have shorter legs, which hinder travel through snow, but
more heat is lost from a given surface area of a small deer than
from a similar surface area of a large deer.

Dr. Aaron Moen calculated the critical body weight for fawns
at somewhere between 77 to 88 pounds. Animals weighing less
lose considerably more body heat to cold exposure and are more
likely to die during prolonged cold winters.

Normally, healthy buck fawns weigh about 10 to 15 percent
more than doe fawns at onset of winter, which gives bucks a
decided advantage. When nutritionally deprived, however, the
weight differential narrows. On very impoverished range, aver-
age weights of buck and doe fawns may be nearly equal. And, in
extreme cases, little difference may exist between the weight of
buck yearlings versus doe yearlings. Even at maturity, nutrition-
ally-stressed bucks are likely to be smaller than normal, and they
suffer the consequences.

Secondly, high deer density contributes to overbrowsing of
peripheral winter range, which bucks prefer. This drives hungry
bucks to occupy food shortage areas within core yarding areas,
where bucks are likely to experience increased mortality due to
starvation and predation.

Conclusions

Deer seem to have different winter survival strategies,
depending upon their sex, age, and physical condition, as influ-
enced by resource availability and probably a host of other factors
we do not fully understand.

I certainly have not reviewed all the scientific material that
considers sex/age differences in post-rut whitetail mortality. And

I do not refute the evidence that adult bucks in South Texas, and
possibly elsewhere, periodically suffer unusually high mortal-

ity due to rut-related stress. However, in most cases, such heavy
natural mortality of bucks can be traced to poor nutrition and/or
their impaired physical development, often due to deer over-
abundance, inherent poor range conditions, or premature rutting
activity of young bucks.

Where the habitat and deer populations are well-managed,
even rut-stressed northern whitetail bucks appear quite capable
of surviving winter — certainly better than fawns and, in some
instances, even better than adult does. Under such conditions,
young bucks are more likely to die from human-induced causes
(hunting, poaching, vehicle accidents, etc.) than they are from
natural causes. Current research from Pennsylvania demonstrated
that 88 percent of 2/:-year-old and older bucks that survived the
hunting season were alive at the beginning of hunting season one
year later.

Hence, in my view, passing up young bucks is a good strategy
if you hope to improve buck age structure and increase the num-
ber of mature bucks for harvest.

Let him go so he can grow. fi
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