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INTRODUCTTION

One of lhe premier achievements of modern game management was the

re-establishment of white-tailed deer (Qdocoileus virginianus) popula-

tions in the southeastern United States. Those factors that led to the
all-time low populations of the 1920's are well documented. The
recovery of this speciles to its present day levels is likewise readily
recognized and widely documented. Despite man's planning and abilities
in developing the rassive deer restocking programs of the 194C's and
1950's, the white-tailed deer itself, with its great adaptability and
enormous réproductive potential, is the real benefactor in this
continuing drama.

A great deal of money has been expended in the management of white-
tailed deer herds in the past 30 years. Every aspect of this fine game
animal has been researched in varying degrees. Sophisticated electronic
equipment has been recently employed along with biometric experiise
of the highest order. Despite these refinements, cne of the most
embarrassing questions often asked a deer manager about his area is,
"How many deer are therei"

One of the cadder aspects of the history of deer management lies
at the feet of the deer hunter himself. Unable for many years to
accept sound biological recommendations regarding wise deer manage-
ment practices, many hunters staunchly held their ground and refused
to kill doe deer even when offered the opporturnity. As a result
certain deer herds have expanded to the point of destroying their

range. Other herds exhibit traditional signs of high population:



lower than normal weights, low reproductive success, small antlers,
high parasite burdens, and generally unthrifty physical characteristics.

Despite the massive deer research and habitat improvement programs
of every one of the southeastern states, it has become clear that tlhe
regulation'of the annual harvest is the most effective management
tool readily at the disposal of the deer biologist and his wildlife
administrator.

The objectives of this investigation are as follows:

l. to determine the effects of varioué hunt regulations

on reconstructed deer herds over extended periods of
time, and

2. to determine the relationships betweén deer herd

population dynamics anc imposition of various
regulations on these populations.

To develop a knowledge and understanding of how the various types
of annual hunt regulations effect a deer herd, the characteristics of
hunting on 37 wildlife management areas in 8 southeastern states were
evaluated. Nine of these areas were studied "in depth" for a host
of parameters, and two were examined in a éase history manner to define
the basic contradictions of extended buck-only hunting and either-sex

hunting.



LITERATURE REVIEW

Philosophy of Deer Management

In the relatively young wildlife profession, substantial signs
of maturity have been noted in recent years. Thoughtful professional
practiiioners and administrators alike have diagnosed the successes
and failures of wildlife management in general, and deer nansgement
in particular, and are themselves usually quick to admit their
mistakes. When any new technical endeavor has progressed to the
point that a critical sélf-analysis is admittedly needed, surely the
future of that endeavor must be more promising.

Crockford of Georgia (1969:51) stated, "For years we have met
with our department people, and argued long, loud, and often bitterly,
to set regulations for the coming year. We are guided largely by
scientific biological data, but also by personal opinions, some
prejudice, often politics, and always a fair amount of tradition.”
With this statement, we gain some insight into the modus operandi of
a modern deer manager: biological data, opinions, prejudice, politics,
and tradition, but not necessarily in that order. Glascow (19€9:127)
sumrarized the situvation well by stating, "In wildlife management, no
other segment of this resource~-unless it is waterfowl--has felt the
byplays, the economic hauling and political pulling that have come to
our deer herds."

Our present day "philosophy" of deer management had its rcots

deep in the soils of Pennsylvania. As expressed by Allen (1962:150),



"In the rapid progression from deer poverty to plenty, Pennsylvania

led the nation, and this state's experience could have been a pilot

run for the country if game—managemen£ agencies of other states had
been free to profit by it." Deer populations were staggered in
Pennsylvania in the first decade of the Twentieth Century by enormous
habitat destruction caused by the logging boom and attendant decimation
of deer herds for camp food. After 1910 the surviving herds found
ideal food conditions in the brush-stage second growth forests that
were blanketing the landscape. Displaying typical white-tailed deer
reproductive characteristics, the herds in Pennsylvania fairly
exploded. Again as stated by Allen (1962:150), "In 1930 the carrying
capacity of Pennsylvania's range was estimated at a deer per 20 to 40
acres. The state should have had a herd of about a quarter of a million,
whereas the actual number was nearer 800,000!" Despite enormous public
opposition, Pénnsylvania's first antlerless deer season was conducted in
1923. Bump (1949:605) stated that well mearing hunters bought and tore
up most of the 100 antlerless licenses issued in one particular area

of Pennsylvania. In 15 open seasons after 1923, the legal kill of
antlerless deer reached the amazing total of 566,093 individuals.

For the three decades following 1923, politics, public emotion, and
sound wildlife management followed an ebb and flow interaction that
eventually, by the late 1950's, solidified into a deer management
ethic. This ethic, as stated by Allen (1954:150), says, "In the
absence of other checks, deer simply increase until they destroy their

food supply, their own numbers, and many other values along the way.



The gun and the sportsmen are the only reasonable means of prevenling

this."

A System of Management

As the deer managers of the 1940's and 1950's looked at
restoration, one of the keys to the success of their efforts had been
forged years earlier by the U.S. Forest Service. Newsom (19€9:2)
stated, "These National Forests have pléyed a key role in the recovery
of southern deer herds. Some of the earliest National Forests estab-
lished in the south were: Ozark in north—centrai Arkansas in 1908,
Ocala in north Florida in 1908, and the Pisgah in western North
Carolina in 1916. National Wildlife preserves were established on
a part of each of these areas." These were the first "deer management
areas" in the south.

Southern Game and Fish Agencies were quick to grasp the need for
additional lands for deer propagation and public hunting. Spratt
(1969:59) stated, "Controlled deer hunts are conducted on approximately
15 million acres in Alabama, Arkansas, Florida, Georgia, Kentucky,
Louisiana, Missouri, Mississippi, North Carolina, South Carolina,
Tennessee, and Texas. The acreage includes approximately 10 million
acres of private lands and approximately 5 million acres of public
lands,."

With a system of game management areas, the manager found that
he at last had some conlrol over the will 'o wisp deer herds that had
defied scientific invesligations. Quick (1960:7:29), howcver, placed

the burden of management squarely on the back of the deer manager when
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he stated, "The practical game manager confronted with a ghost-herd

of wild deer on a rugged range is apt to shrug his shoulders at theory.
If he does, he is 1ike.the old-time cow man whose herd 'bred on the run',
Today in conlrast, the modern herdsman applies the biclogical sciences

to control the size and quality of his herd. Time and hard work are
required to develop these sciences and time and hard work are required

to make the application of these sciences effective in a practical sense.!
Leopold (1933:170) stated, "Continuous census is the yardstick of

success or failure in conservation.'

To accept the challenge of deér{herd management on public game
management areas, the manager devised a system of checking stations »
where hunter ingress and/or egress could be contrclled and where kills
could be examined and vital statistics gathered.

One of the earliest published recorcds of coordinated deer checking
is described by Johnson (1939:135) on 18 Nationsl Forests in California.
He summariZes, "During the open seasons of 1935 and 1936, measurement
records were made of over 18,000 deer ... the deer kill measurements
included records of the daily kill and hunting effort throughout the
season; antler size and antler condition measurements; pelage and flesh
condition observations which were recorded; and size determinations
weighing dressed deer." This author logically concluded that the
collection of kill information and corresponding hunting pressure would
provide the necessary data base on which to maintain or improve deer
herd quality.

In the southeast, the deer check station was operated either under



a mandatory check or a volunteer check, dependent on state laws.

Taber (1960:11:1) pointed out the problems associated with the check
station arrangement as "... expensive in manpower, especially when the
hunting season is long. It has the further disadvantage that hunters
tend to move en masse, so that time-consuming lineups may form at

the checking station in the evening." Perhaps more importantly,

Taber states, "Where it is not compulsory for a hunter to stop at a
checking station, the tendency will be for the successful hunters to
stop while those who are unsuccessful or have inferior animals pass
on,"

Despite these possible limitations, checking stations provided the
southern deer manager with data that before was simply unavailable or,
if available, was usually too small a sample to be reliable.

Over the years of checking station operations, deer have been
physically measured in every conceivable manner. Of all these various
measurements only a few have proven to have significant value to the
deer biologist. Harlow (1965:227) depicted antler diameter, shoulder
height, body girth, and length of hind feet as viable physical measure-
ments of Florida deer that are indicative of herd welfare. One of the
- most important contributions to deer herd management was made by
Severinghaus (1949) in his work describing tooth development and wear
as criteria of age. Body weight and general physical condition (bone
marrow fat) were also criteria of value, as well as reproductive
examinations.

With this array of information in hand, the deer manager could deter-

mine age composition and reproductive characteristics of a herd, as
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demonstrated by Payne (1968:28-35). From these statistics, herd
welfare could be closely controlled through adequate harvest techniques.
Indeed, during the mid.1950’s, techniques for managing deer herds had
at last achieved a respectable level of scientific credence.

Despite professional competence, mismanagement still exists
today in deer herds throughout the southeast. Crockford (1969:52)
stated the situation properly when he said, "We are attempting to
produce déer scientifically, and are harvesting them ‘artfully'."
He went on to state, "What he (the wildlife administrator) needs is
the same kind of sophisticated data on what a change in regulation

will produce as went into the recommendation for the change."

Problems of Bias In Determination of Age Composition

Despite the technical strides made in deer management, the
professional bilologist is still largely dependent on hunter kill to
provide base-line data for monitoring herd welfare. One salient
assumption concerning deer kill data infers that the legal hunter kill
is a representative sample of the herd. The subject of bias in hunter
kill, or the factor of selectivity of harvest, is appropriately summed
by Eberhardt (1960:7) as '"various assumptions of uncertain validity."

Coe (1974:47) comes directly to the point when he concluded, "There
can be little doubt that deer kill data are biased. It is also question-
able whether hunting regulations or hunter attitudes can be‘changed
sufficiently to completely remove this bias. Therefore, when analyzing
kill data, one must not employ techniques which assume that kill data

represent population age structure.”



Coe's statements concern the hunter himself and his selectivity
in harvesting certain sex and age classes, as well as differential
vulnerability of these sex and age classes to the gun. Numerous
other authors have addressed this subject; some of the earliest and
more prominent of which were Maguire and Severinghaus (1954:103-104)
and Eberhardt (1960:34).

Where deer check station operations are restricted to the first
several days of a hunt season, substantial age class bias may result.
Lewis and Safley (1967) point out that the vulnerability of yearling
and fawn deer is higher during the first portion of the legal season
than toward the end. Porath (1970:36) pointed out, "The time of year
the season is set may influence the age and sex composition within the
harvest." He based this on alteration of deer behavior during the
breeding seascn, and cites a New Hampshire study showing, "The pattern
of increased male vulnerability ... apparently corresponded with the
peak in breeding dates. The proportion of fawns within the kill changed
inversely with that of adult bucks" (White and Banasiak 1962).

The validity of determining the age of white-tailed deer by tooth
development and wear (Severinghaus 1949) has in recent years come under
closg scrutiny by a host of researchers. By and large this particular
technique has been the accepted standard for aging deer for the past
20 years and an enormous volume of data has been collected that is
based solely cn this particular technique. The separation of six month
old and 1 1/2 year old age class deer is no problem since eruption

of permanent premolars readily separates these two age groups Eevering-



haus 1949:209). Beyond the 1 1/2 year old age class, however, potential
bias becomes a very real problem. Severinghaus (1949:215) alluded to

the problem himself when he stated, "It would appear that there is not

a. uniform pattern of tooth development in the entire genus of Odocoileus"
Harlow (1961:13) comes more to the point when he defines errors in the
aging technique as increasing proportionately with age, and this leads

to errors in computation of herd composition and the vital estimates.

Additional factors of potential error in aging arise from the
greatly different experience, technical knowledge, and motivation of
the students, technicians and biologists who do the actual aging of
hunter killed deer. A critical bias may exist when different personnel,
even though highly trained, age deer from a management area with which
they are not familiar. Iueth (1963:32) found this to be a vexing
problem in Alabama, and stated, "When three or more biclogists age
the same deer, they might disagree with one another as much as 30
percent of the time, especially on some of the older specimens."

Iueth (1963:32) concluded that tooth wear criteria are indeed
highly reliable if Jaw reference boards are used on the area from which
they were constructed. If used on other areas, however, varying degrees
of error can be expected. It appears that these variations are induced
by differences in soil conditions, feeding habits, and food texture.

A sandy habitat, or a great deal of course browse is likely, for
example, to exert a strong bias for error in the older age classes

if aging boards which are not area-specific are employed for comparisons.
This condition is alluded to by Ryel et al. (1961:289-316) when they

concluded that a collection of kncwn-age mandibles indicated that
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Michigan deer cannot be aged accurately based on New York standards.

To what extent these variables bhave worked to skew the calculated
age structure of game management area deer herds is beyond the scope
of this endeavor. Gilbert and Stolt (1970:533) demonstrated vividly
the variations that are possible in the tooth wear technique and the
more preciée cemental annuli analysis for samples of Maine white-
tailed deer. These researchers found that the tooth wear technique
tended to overestimate the nurber of deer in young age classes and
underestimate those in the older age classes.

Despite the evidence of aging, hunter selection, and vulnerability
bias, the kill data collected on numerous game management areas in the
south still offers the deer manager and his administrator a wealth of
information. This is especially true for data that has been collected

and analyzed over relatively long periods of time.

Setting the Season

Aldo Leopold (1933:4) stated, "History shows that game managerment
nearly always has its beginnings in the control of the hunting factor."
Murphy (1969:56) pointed out that range improvement for deer is useless
if over-harvest reduces a herd far below the carrying capacity of that
range. In addition, knowledge of malnutrition and reproduction are
wasted if underharvested deer populations exceed carrying capacity.

Overpopulation is not presently a problem on most of the deer
range in the southeastern states. On marny areas, deer numbers appear
to be still expanding from the extreme lows of the early 1900's.

Gresham (1969:57) stated, "It is difficult to see how deer hunting
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can continue to improve in the South year after year, but it does.
The answer, of course, is that in many States of this region it had

a long way to go. Deer had been eliminated from vast areas of the
South during centuries of pcor nanagement, and now good management is
putting them back."

In the United States, Palmer (1912) stated that by the end of
the Colonial Period, 12 colonies had enacted game laws and closed
seasons had been provided for ceer in all the colonies except Georgia.
Rhode Island enacted the first closed season on deer in 1646 (Gale 1954).
Blackard (1971:2) in a review of early deer hunting in the‘southern
states, said, "While many states had deer seasons prior to 1900, the
establishment of 'buck only' laws did not occur in several states
until the early part of the 20th Century. The buck law initially was
enacted in Louisiana in 1904, Mississippi in 1906, Alabama in 1907,
South Carolina in 1910, Florida in 1913, and in Arkansas in 1919,"

In practically all of the southern states, deer hunt regulations
have followed restoration efforts with traditional buck-only hunting,
followed later by variations of either-sex or doe hunts. Of the south-
eastern states, Murphy (1969:57) reported that only Virginia had an
any-deer regulation in 1949, 1In 1957, five states had any-deer
regulations, and in 1968, nine states had at least some any-deer
regulations. Progress to date, however, in effecting widespread
either-sex hunls where conditions so dictate have been painfully

slow in many areas of the south.
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Factors That Influence the legal Harvest

Control of the deer harvest by hunting often is influenced in
differing degrees by a‘variety of factors over which man has only
moderate or nc control. Forbes (1945:76) stated, "The number of deer
killed legally during a huntingseason is dependent upon such ma jor
factors as: (1) deer population, (2) number of hunters within the
area, (3) length of season, and (4) hunting conditions." He con-
cludes that hunting conditions are the most important of these factors,
and these in turn are regulated by weather factors.

A general treatment of weather influences on hunter-deer contacts
was made by Curtis, Mosby, and Cushwa (1972:282-285). Their findings
indicate that a moderate rainfall contributes to an increase in deer
‘ sightings per hunter hour. These investigators surmized,b“Such
occurrences of precipitation contributed to an increase in hunter-deer
contacts by dampening the forest floor and providing quiet hunting
conditions." In rumning a multiple regression analysis of ten weather
variables, only total precipitation on the day of the hunt and minimum
daily temperaturé were found to be significant. The findings of Forbes
(1945:78) concluded that a direct relationship existed between precipi-
tation and deer kill. Mechler (1970:18) found that falling rain and
snow drastically reduced hunting pressure and deer movement. Deer
trapping operations in North Carolina (Barick:1952) revealed that
deer are very active prior 1o storms, but they are relatively inactive
during storms. His recommendations were to stress trapping operations

prior to advancing cold fronts in western North Carolina. Forbes (1945)
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speculated that heavy downpours usually drive deer to cover. When
clearing weather prevails, however, this suspension of activity ends
and the deer move about much more. He continues, "Hunters know this
fact and go into the woods when such activity is probably at a peak;
as a result, the deer kill is considerably increased."

Heavy rain or snow hinders the movement of hunters by creating
hazardous road conditions, and may therefore make some hunting
grounds virtually inaccessible. This in turn may cause an influx
of hunters into more accessible areas, resulting in an increased
kill there. Porath (1970:37) cites damp, rainy weather during the
deer season as, "A problem since muddy, impassable roads develop,
reducing accessibility of certain areas, but a blessing because 1t
creates a quite forest floor."

Wind conditions, especially a high wind, can be extremely
detrimental to hunter success. Schultz (1957) related high winds
during the 1957 deer season in West Virginia with a lower legal
harvest. |

While snow conditions are encountered only occasionally in the
southern states during deer seasons, it is interesting to note that Laramie
and White (1964:23) found that snow increased the ability of a hunter
to distinguish a deer from a background of brush and other vegetation.
The value of snow in tracking a wounded deer is no doubt a considerable
aid in reccvering the animal, but whether the ability to follow snow
tracks contributes directly to deer harvest in the southern region is

highly speculative. Laramie and White (1964:17) indicated, "The

























































































































































































































































