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INTRODUCTION 

The white-tailed deer (Odocoileus virginianus Zimmerman), the 

most sought after big game animal in the eastern United States, con-

stitutes an extremely important and valuable forest recreation resource. 

Ever increasing demands on all resources, including specific wildlife 

resources, require management plans and programs that will provide 

maximum use as well as perpetuation of the resource. 

Hunting is one recreational use of the white-tailed deer resource 

that is also a management tool for harvesting surplus animals, maintain-

ing desirable population levels, even manipulating vegetation and its 

succession. 

Depending on management objectives, the number of deer harvested 

should be within minimum and maximum limits to insure that the remaining 

population does not exceed the capacity of the range. Populations thus 

managed will provide continued maximum use for future hunting and non-

consumptive use •. Effectively utilized, hunting can be manipulated to 

increase, decrease, or stabilize population levels. It is important, 

therefore, that management programs include careful and judicious 

allocation of wildlife populations for hunting in accordance with manage-

ment objectives. 

Hunting regulations including number and types of hunters, length 

of the season, daily and seasonal bag limits, possession limits, 

restrictions on allowed bag limit by age or sex, closures, access,hunting 

practices, weapon restrictions, and time restrictions are, or can be, 

expressions of decisions to assure proper allocation and to 

perpetuate the wildlife resource. It is essential that all major 
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alternatives for types of seasons and other restrictions related 

to deer harvest be described and the consequences be adequately 

known in order to arrive at a desired harvest. Only then can 

the resource be perpetuated, benefits from it be maximized, and 

adverse public intervention in sound game management practices 

or adverse legislation be minimized. 

Wildlife management is defined as the science and art of 

changing the characteristics and interactions of habitats, wild 

animal populations, and men in order to achieve specific human 

goals by means of the wildlife resource (Giles 1969). R. H. 

Cross, Chief, Game Division, and other staff of the Virginia 

Commission of Game and Inland Fisheries have said that the 

major problem facing wildlife managers and the one for which 

research is most needed is the problem of how to properly 

regulate the game harvest. This problem is that of manipulating 

the complex interaction between wild animal populations and 

men. In order to manipulate this interaction, it must be defined 

and described. 

The annual harvest is one of the major dividends of a complex 

game management program. Hunting season regulations are the primary 

means to control this annual harvest. Two important facets con-

cerning the annual deer harvest should be considered; one is the 

recreational value and the other is the economic value. If hunting 

regulations are too complicated or restrictive, sporting aspects 

of the resource are decreased and pleasure or benefits to the 
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hunter are reduced. J. C. Apple (pers. ~· 1970) has stated that this 

phenomenon is particularly true of waterfowl hunting and the sporting 

aspects of waterfowl hunting have almost been destroyed because of 

the complexity of the hunting regulations. The second facet is attendant 

to the first; with the sporting aspects of hunting decreased and the 

pleasure or benefit to the hunter reduced, the result has been 

relatively fewer hunters afield, and therefore, a net loss of revenue 

to wildlife management programs. It follows, then, that hunting 

regulations should be comprehensive but not overly complicated. 

There is abundant data on Virginia's deer kills since 1947 

due to the compulsory reporting of kills and the collection and tabula-

tion of these reports. These data are perhaps the best available 

in any state and may provide information useful for defining and 

quantifying the relationships between wild animal populations and 

men. It was assumed that the reported kill figures for each county 

represent the actual harvest during the deer season. The illegal 

kill and the non-reported kill were assumed to be constantly 

proportional to the reported kill in each county for the period 

covered by this study. 

The annual kill can be related to many variables ultimately 

resulting in an expression of the relative importance of these 

variables as they influence the annual deer harvest. The variables 

may aid in explaining the causes of year-to-year fluctuations 

observed in the annual deer kill. The management implications 

and conclusions which follow from this investigation will focus 

mainly on Virginia, but may apply more widely over the East and 
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elsewhere. If the major variables influencing the annual deer harvest 

can be defined, and their importance quantified, it will be easier 

for game managers to make recommendations to decision makers in 

order to more adequately control the interaction of wild animal 

populations and men. Finally it may also be possible to utilize 

these variables in predicting the annual harvest. 

With these possible results in mind, the following objectives 

were established: 

1. To determine the significant variables, if any, related 

to the annual deer kill in Virginia. 

2. To determine the relationship between hunting pressure 

and deer kill in the counties of Virginia where data 

are available. 

3. To develop a model for predicting, .! priori, the annual 

deer kill in the collllties of Virginia, based on hunting 

season regulations and other significant variables. 



LITERATURE REVIEW 

It would be impossible to present a complete review of literature 

pertaining to the many variables influencing the annual deer harvest. 

The major and most recent reports, articles, documents and works 

related to the concept are presented. In addition, the main reports 

and articles related specifically to deer harvest management in the 

State of Virginia are reviewed. 

General 

Nationally, hunting is an activity in which relatively few people 

participate; at the same time hunting requires rather extensive land 

areas, quite disproportionate to the number of people who engage in the 

activity (Milstein and Reid 1966). This situation might be defended, 

however, on the basis that most hunting land is multi-purpose - i.e., 

used for farming, forestry, and other types of recreation as well as 

hunting. Despite the relatively small proportion of the population 

that engage in hunting activities, the total number of hunters is 

increasing. Banasiak (1961) cites not only increasing human population 

as a factor but also an economic change in which more money and leisure 

time is available for recreation. Several recent studies suggest 

that the rate of increase in hunters is not proportionate to these 

changes; the rates are less. 

Over 100,000 deer hunting licenses are sold each year in Virginia. 

License fees from the deer hunter provide financial support for 

several programs of the Virginia Commission of Game and Inland Fisheries. 

Also, many businesses have a vital interest in the income from deer 

hunters and rural landowners are concerned with the deer herd as it 

5 
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affects land use for crops and hunting pressure on their property. 

Hunting has an impact on the economy of the entire state. Thompson 

et al. (1967) estimated that hunters spent 87 million dollars on 

hunting activities in Virginia in 1963-64. 

Management of white-tailed deer in the face of so many diversified 

interests presents the Commission of Game and Inland Fisheries with 

a most difficult and important problem. Interpretation of, and 

planning for, future needs in the white-tailed deer management program 

are essential. 

Proximity 

Proximity information and flow patterns of hunters from their 

areas of residence to hunting destination can help explain more fully 

the present, and possibly the future, hunting situation (Milstein 

and Reid 1966). The Outdoor Recreation Resources Review Commission 

{January, 1962) reported that, "As mobility continues to increase, 

more people will travel farther to enjoy outstanding scenic, wildlife 

and wilderness areas." 

Socio-Economic Factors 

Socio-economic factors concerning hunters may prove very valuable 

in understanding present relationships and predicting future management 

needs. Where does the hunter live? What is his likely age? What kind 

of job does he have? Answers to these questions will aid in better 

understanding and projecting hunting demands and increasing satisfaction. 

Marks (1967) stated that knowledge of recreation-users age, education, 

and years of continuous use of a particular area may prove valuable 

in establishing which course a multiple-use administration should take 
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in preparing management programs. This information may also be useful 

in pointing out to users the relative advantages of various management 

programs. 

Place of Residence 

Milstein and Reid (1966) stated that hunting demand is inversely 

proportional to population density -- i.e., urbanization. The Bureau 

of Sport Fisheries and Wildlife (1960) reported a similar relationship 

nationally. They found that the percentage of people who hunted 

ranged from 2.9 percent of the people who live in big cities to 17.1 

percent of the people who live in rural areas. Intermediate were 

6.2 percent of the people in towns. Milstein and Reid (1966) proposed 

that part of the reason for reduced hunting participation in urban 

areas is a function of declining opportunity. Dahlberg and Guettinger 

(1956) added that human population increases must necessarily be 

accompanied by greater control over human activities. 

~ 

Age is another factor which may have a great impact on the pro-

jection of hunting demand. Different age groups will have different 

hunting participation rates. Milstein and Reid (1966) reported that 

nationally, the highest participation rates in hunting were in the 

younger (under 35) age groups with over half the hunters being in 

this age grouping. It therefore seems likely that projections of 

population growth by age categories might aid in future planning. 

Occupation 

Hunting participants are drawn disproportionately from certain 

occupational groups. Occupationally, hunters tend to be drawn from 
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farm, laboring, or blue collar groups, and except for salesmen, white 

collar groups tend to have a noticeably low participation rate (Milstein 

and Reid 1966). 

Land-Use Patterns 

Changing socio-economic characteristics are not the only aspects 

of the increasing human population of which administrators should be 

aware. Changing land-use patterns, attendant with increasing human 

populations, are another aspect. Human population increases mean 

greater utilization of lands for the production of basic human needs 

such as food, shelter, and clothing (Dahlberg and Guettinger 1956). 

However, Gill and DeGarmo (1958) reported that land abandonment is 

having a beneficial effect on deer ranges in West Virginia where there 

are one-fifth fewer farms in 1958 than in 1935. 

Hunter Access 

Taylor (1956) stated that in deer ranges far from centers of 

population, it is sometimes impossible to get enough hunters into 

back country to make the needed deer harvest - because of lack of 

roads. James et al. (1964) agreed that access is generally assumed 

to be an important tool for producing uniform deer kill by better 

distributing hunting pressure. Other investigators, including 

Stenlund et al. (1952), Banasiak (1961), and Laramie and White (1965), 

have confirmed the importance of access in controlling deer harvest. 

Roads and trails apparently serve about equally well in dis-

tributing hunting pressure (James et al. 1964). They point out that 

where greater deer harvest is desired trails can be built into areas 

much more easily than roads. Trails are less costly to build and 
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maintain than roads, and frequently, are much more desirable aesthetically. 

Types of Deer Seasons 

Open deer seasons, in general, are enacted on a state-wide basis 

(Severinghaus and Cheattml 1956). However, relatively more liberal harvests 

are sometimes needed in specific areas to keep deer herds in proper 

adjustment with available food. 

The biggest obstacle in reducing an overpopulation of deer in most 

states is in reducing the female segment of the population (Severinghaus 

and Cheattml 1956). During the years in which all efforts were directed 

towards building up deer herds, "buck-only" hunting was staunchly 

advocated and does were stringently protected; thus sportsmen came to 

think of does as something sacred (Allen 1954). 

However, Severinghaus and Cheatum (1956) reported that opposition 

to doe seasons by sportsmen usually dwindles once a successful doe 

season is carried out. Virginia has had doe seasons in some counties 

since 1947. Except for local situations, there probably is no wide 

spread opposition to doe seasons in Virginia. 

The objective of allowing sportsmen to harvest the excess deer before 

an overpopulation occurs requires hunting regulations flexible enough 

to do the job (Anonymous 1961). Various investigators look at changes 

in land use, hunting pressure, access, range condition and other 

biological and ecological limitations of habitat as reasons for 

keeping hunting regulations flexible (Murie 1951, Dahlberg and 

Guettinger 1956, Hosley 1956, Banasiak 1961, and Tileston 1962). 

Dahlberg and Guettinger (1956) concluded: "With the expected potential 

increase in total herd size of at least 30 percent each year, it is 
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evident that legal hunting for bucks cannot by itself stabilize or 

reduce a deer population." 

Various types of either-sex seasons have been utilized in 

different states. The Pennsylvania State University in a deer 

management bulletin in 1963 commented on one type: 

"Separate antlered and antlerless seasons permit maximum 

recreation from the herd. A relatively long antlered 

season satisfies hunter interest in buck hunting and assures 

harvest of the adult male portion of the population. 

"Antlerless seasons with permits enable a predetermined, 

controlled harvest of antlerless deer as needed in a parti-

cular region to stabilize the herd. The number and distri-

bution of hunters is controlled by permit allocation." 

Hosley (1956) reported that a lottery system works fairly well where 

the recommended number of permits is less than the number of 

applications. Administrative cost, however, is quite high, and is 

a negative aspect of this type of either-sex season. 

The most commonly utilized type of either-sex season however, 

has been the "any deer" hunt. This type of season may be one of the 

following three forms: "any deer" hunting throughout the season; 

"any deer" hunting for a designated number of days at the start of 

a regular, "buck only" hunt; and "any deer" hunting for a designated 

number of days at the end of a regular, "buck only" hunt. 

Because Virginia's deer ranges are so widely varied and because 

the problems of management are not static, it would seem that the 
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means to achieve desired objectives and to correct problems will be 

the utilization of various types of hunting seasons to harvest the 

desired proportion of the deer population. 

Gill and DeGarmo (1958) stated that as proper regulations of 

the kill become a reality, increasing attention can be focused on 

habitat management. Westerskov (1951) compared the public hunting 

system in Michigan with the Old World system of hunting in Denmark. 

He found that Michigan hunters harvested 12 percent of the total 

estimated population of white-tailed deer in 1945 while in the same 

year, 22 percent of Denmark's deer wer harvested. He listed the 

reasons for the proportionally higher kill of deer under the Old 

World hunting system as follows: first, the close cooperation between 

forestry and game management resulting in a closer check on the 

herds; second, the much longer seasons (several months); third, 

no bag limits; fourth, the hunting right invested in landownership, 

so that comparatively few hunt, and hunt according to a plan, 

removing the surplus and weaklings, and regulating the sex and 

age ratio. 

A public hunting system is much more difficult to control than 

that of the Old World. It doee have certain advantages. 

The advantages were listed by Latham (1950) who described the 

desirability of an annual sustained harvest of both sexes: 

1. An increased amount of recreation through a greater 

annual harvest 

2. An improvement in the size, vigor and trophy qualities 

of the deer 
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3. A more favorable sex ratio and increased reproduction 

4. A decrease in the number of spike bucks and a consequent 

increase in the number of antlered deer with three or 

more points 

5. A near elimination of winter mortality resulting from 

malnutrition 

6. A decrease in the undesirable effects of over~browsing 

upon forest reproduction and succession 

7. A slowing of the rate at which the deer range is being 

ruined by overbrowsing, and the maintenance of a higher 

carrying capacity 

8. A lessening of the amount of crop damage and the number 

of deer killed for damage 

9. An increase of other forest game species, particularly 

cottontail rabbits, varying hares, and ruffed grouse 

which are adversely affected by the overbrowsed condition 

of the forests 

10. A better relationship between the sportsmen of the state, 

the Game Commission, and the landowners who are sustaining 

deer damage on their property. 

Dahlberg and Guettinger (1956) added another advantage: the 

"any-deer" season eliminates the wastage of illegal deer that 

occurs during buck seasons, although crippling losses may be higher. 

Swank (1958) reported similar findings. He stated that this wastage 

can be expected to range from 15 percent of the deer bagged to ar~und 

50 percent and that one of the main factors is the type of hunt 
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("buck only" or "any deer"), 

Time of Season 

Dahlberg and Guettinger (1956) reported that when the peak of 

the rut and the hunting season coincide, better hunting occurs since 

bucks are especially active during this period. White and Banasiak 

(1962) and White (1968) reported similar findings in Maine and New 

Hampshire and concluded that differential vulnerability between sexes 

attendant with rutting season behavior appears to be the most acceptable 

of the possible causes for changes in kill sex-ratios. Harmic (1969) 

reported similar findings in Delaware. 

Davey (1957) reported a range for peak breeding of white-tailed 

deer in Virginia from November 22 in extensive agriculture areas to 

December 7 in all other areas of the state, Breeding activity 

begins in late September and continues through late December in all 

areas. Hunting seasons in Virginia have, therefore, occurred con-

currently with the peak in breeding season in most years. 

Another kill phenomenon has been reported during the breeding 

season. More fawns are harvested when "any deer" seasons occur 

immediately before the peak of the breeding season than are harvested 

when the hunt occurs after the breeding peak (White and Banasiak 

1962). A possible cause of this might be that hunters kill all 

deer more readily when bucks "appear" to be scarce. 

Hosley (1956) reported that timing of seasons so as to prevent 

hunting in tracking snow is a means of lowering the kill in some 

states. 
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Opening Day and Season Length 

Bersing (1954) reported that more than 90 percent of the total 

hunters were out on the opening day in Wisconsin. However, by the 

third day, only about 50 percent were still hunting (Dahlberg and 

Guettinger 1956). Many hunters have argued for a long season on 

the premise of "spreading out the pressure", but Dahlberg and Guettinger 

(1956) found that in all probability, the majority of the hunters would 

still be out opening day or opening weekend, regardless of the length 

of the season. 

Except in those seasons with "any deer" hunting at the end of 

the regular season, about 60 to 75 percent of the total season kill 

is usually taken on the first 2 days of the season (Dahlberg and 

Guettinger 1956, Gwynn 1964b, Gwynn 1965, and Coggin 1967). 

The length of the season does not have a material effect on 

the numbers of deer taken because most of the hunters are going to 

be out on opening weekend, and most of them will be out of the woods 

after the third or fourth day of the season (Dahlberg and Guettinger 

1956). However, Hosley (1956) stated that within limits, longer 

seasons mean greater kill and that in states where hunter concentration 

is great, a very short season, such as 6 days, may cause a greater 

kill than a longer one which spreads out hunting pressure. Banasiak 

(1961), Beckwith (1965) and White (1968) on the other hand, stated 

that hunters will often distribute hunting trips throughout the season 

if it is long, with both pressure and kill usually being well dis-

tributed during a long season and neither being particularly heavy 

at any time. 
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Hunter-crowding is a problem and not desirable. One author from 

the state of Washington surmised that the logical answer to the question 

of reducing crowds seems to be to lengthen the season, thereby 

spreading out the hunters in time so as to reduce the crowding while 

still getting the desired harvest (Anonymous 1967). Beckwith (1965) 

and White (1968) lend support to this idea. They state that there 

is a strong indication, in hunting controls, that the total deer harvest 

is somewhat self-regulatory according to the diminishing returns 

principle. It seems reasonable to conclude that game managers must 

determine the proper season length based on probable harvest and 

hunter crowding effects. 

Hunting Pressure 

With the increase in numbers of deer hunters on all hunting 

areas, public and private, it becomes increasingly difficult to 

achieve a precise, calculated deer harvest. Eventually, this problem 

will be unsolvable, except through "managed hunting", which implies 

the taking of specific numbers of deer from delineated management 

areas (Dahlberg and Guettinger 1956). This type of management will 

be a departure from current public hunting systems and control of 

hunting pressure may be difficult and expensive to achieve. 

White (1968) reported that non-residents are more likely to 

be weekend hunters than are resident hunters. Since hunting is not 

allowed on Sundays in Virginia, it seems that herein lies a method 

to increase hunting pressure if that were an objective. Banasiak 

(1961) stated that Maine's ban on Sunday hunting is a negative 

factor for those seeking a weekend hunt and that non-resident license 
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sales had leveled off while resident license sales had continued to 

increase. 

It seems that future management decisions must primarily depend 

on redistribution of hunting pressure rather than direct controls. 

Banasiak (1961) stated that this might be accomplished either by 

regulation changes or advisory direction of hunters. White (1968) 

reported that hunting pressure in New Hampshire is constantly shifting 

geographically from one year to another: 

"Hunters who find a large deer population in a particular area 

are likely to spread the word. The increased number of hunters 

results in a heavy kill. The next year initial pressure is high, 

but if hunters fail to find deer as anticipated, they again move 

to other areas. This process continues each season in every town 

and county. Hunting continues in a particular area only so long 

as there exists a reasonable rate of return to the hunter. Con-

sequently, the ever-shifting hunting pressure is relatively 

self-regulatory." 

It also seems likely that hunters may relate liberal either-sex seasons 

to large deer densities and plan their deer hunt in such areas. 

The effects of news releases as a means of shifting hunting pressure 

are not readily discernible. Laramie and White (1964) state that news 

releases may serve to keep hunting pressure at a higher level than 

it would be without them. They did find that the type of hunter 

attracted to a new area to hunt because of publicity of ten was an 

opportunist who seldom left the access roads. 
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Roads built for timber operations in the Cedar Stream area of New 

Hampshire were reported by Laramie and White (1964) to be "entirely 

responsible for hunter access and hunting pressure in that area." 

Weather 

The influence of weather on deer harvest has been reported by many 

workers. Most findings are inconclusive due to data quality but seem 

to indicate that some relationship exists. Mosby (pers • .£2!!!!!!.· 1970) 

has stated that the data obtained from weather stations is not 

necessarily applicable to large areas, but in fact may indicate a 

local weather phenomenon. 

The data from most weather stations applies to a 24 hour period 

and a reported rainfall of 0.25 inch might have occurred in a 10 

minute pre-dawn period or possibly might have occurred in a several 

hour period during the day. These two different situations described 

would probably influence the deer harvest for that day differently. 

The recorded rainfall in both situations, however, would be 0.25. 

Hosley (1956) stated that the timing of the hunting season to 

include periods of tracking snow in states in the northern United 

States is an effective way of increasing the deer harvest. 

Fobes (1945) found that the deer harvest in Maine is at a 

minimum during hunting seasons without snow and when temperatures 

and precipitation are below normal. Ideal hunting, he concluded, 

is afforded by a damp forest floor that allows the hunter to stalk 

his game quietly. Schultz (1957) described high winds during the 

1957 deer season in West Virginia as an important factor working 

against the hunter by inhibiting deer movement. 
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Many New Hampshire hunters are well aware of the likelihood 

of late season snow and wait to do their hunting late in the season. 

This may be the reason for increased success rate in the latt~r part 

of the season (Laramie and White 1965, and White 1967). 

Silver (1968) concluded that a light snowfall improves hunting 

conditions by making tracking possible, muffling the noise of approach 

and increasing visibility by forming a white background against which 

deer are well outlined. 

Falling rain and snow, however, drastically reduce hunting 

pressure and when hunters are not out in the woods, deer do not 

move readily and are not taken in numbers during such inclement 

weather periods (Day et al. 1968). Barick (1952) found that during 

deer-trapping operations, deer are highly active prior to storms, 

but extremely inactive during storms. Neuhold and Lu (1957) reported 

that fishing pressure was lower on days when it was raining or snowing 

and also on days of below average temperature. It seems likely that 

hunting activity is affected in the same manner by these weather 

variables. 

Cumming (1967) found an inverse relationship between rainfall 

during the first week of the deer hunting season and deer harvest in 

Ontario, Canada. 

Gwynn (1961) described the weather during the 1960 season in 

western Virginia as generally favorable with temperatures into the 

60's on the first two and last two days. Some rain and cooler 

temperatures occurred during mid-week. Gwynn (1964a) indicated that 

rainfall on the day prior to the opening day of the 1962 season in 
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western Virginia might have influenced the total deer harvest. This 

rainfall was thought to decrease the noise caused by hunters walking 

on the leaves and thus increase the total deer harvest. 

Hunting weather on the first day of the 1963 deer season was 

described by Gwynn (1964b) as being warm and dry, just as the hunter 

likes it. Temperatures were quite warm, ranging from 5 to 10 degrees 

above normal. Showers Monday evening (opening day) dampened 

the leaves for excellent hunting on Tuesday. The last day, rain 

was recorded ranging from 0.5 to 1.0 inch. 

Thornton (1970) reported that rain on the first day of the 1968 

hunting season was probably the main reason for the deer kill in that 

year being lower than the 1967 totals in western Virginia. He further 

stated that the 1969 totals were higher than those in 1968 and that 

no rain was reported on the "all-important first day." 



METHODS AND PROCEDURES 

The main approach to achieve the stated objectives was synthetic 

and exploratory as opposed to conventional; a pragmatic approach to 

a management problem. The emphasis was placed on locating those 

variables which appeared to be related to the annual deer harvest. 

The need for improved management of natural resources justifies a 

search such as the one described. If meaningful conclusions are 

reached, they may promote or influence future research utilizing 

similar methods. Perhaps increased emphasis on detail and data 

quality may emerge. 

The research method involved compiling and analyzing varied 

types of data about the counties of Virginia. The general types of 

data compiled concerned the dependent variable - total deer kill 

and the independent variables. The independent variables included 

those concerning proximity and access, human population levels, 

farm sizes, farmland uses amount of income, and forest types and 
' 

acreages. Other independent variables included those concerning 

weather during the hunting season, hunting season characteristics 

and hunting pressure. J. V. Gwynn and others of the Game Division 

of the Virginia Commission of Game and Inland Fisheries supplied 

all the deer harvest data as well as information on some of the 

independent variables utilized. 

All the data, after having been identified as possibly being 

related to the annual deer kill, were tabulated on IBM data sheets 

and key-punched on data cards. The data was verified by comparing 

20 
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the punched data with the original data. 

Ten counties were selected as a subunit of the state for 

preliminary analysis. These counties were: Bath, Botetourt, Craig, 

Grayson, Highland, Rockbridge, Smyth, Tazewell, Washington, and 

Wise. The decision to select these counties was based upon the 

following rationale: 

First, each of these counties is in western Virginia and has 

had similar hunting season regulations in the years tested. 

Second, since 1954, nine of these counties have had county-wide 

deer seasons in which no portion of the county was closed. This 

whole-county season characteristic was important because the factors 

and variables gathered and tabulated are applicable to county-wide 

areas and could not be reduced to apply to specific portions of 

counties. 

Third, indices of the amount of hunting pressure exerted 

in each county were uniquely available. A tabulation of purchases 

of big game damage stamps, required of all bear and deer hunters, 

was used. Five of these counties (Bath, Craig, Grayson, Highland 

and Rockbridge) have required hunters to purchase these stamps each 

year since 1954. Thus, in these five counties, sufficient data 

were available to determine the importance of knowing hunting 

pressure and to determine if knowing hunting pressure is beneficial 

in explaining or predicting the annual deer kill. In the remaining 

five counties, hunters have not been required to purchase these 

stamps for as many years, but the available data were studied. 
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Fourth, experimental time and money were saved by working with 

a smaller number of counties in determining the significant variables 

influencing the annual deer kill. In this manner the large number 

of variables that were gathered were logically and meaningfully 

reduced to the most important ones. Since these 10 counties 

annually accounted for about 20 percent of the statewide kill, the 

assumption seemed valid that the variables determined important for 

them would be important for most other counties also. 

It was useful to analyze the variables by dividing them into 

two types. One type was considered to be a measurable aspect, 

circumstance or condition that tended to remain relatively constant. 

This type of variable was termed a static variable. The other type, 

on the other hand, was defined as a quantity that tended to change, 

vary, or deviate from year to year. This type was referred to as 

a variable. 

In order to determine which variables best describe or explain 

the annual deer kill, the data were analyzed using the IBM System 360 

computer. The computer was located in the computing center on the 

campus of Virginia Polytechnic Institute and State University, The 

computer program utilized for the analyses was the multiple step-wise 

regression analysis (BMD02R). This BMD program is one of the 

"package programs" prepared by the UCLA Medical Center for statistical 

and mathematical procedures to assist with many different research 

problems. Complete descriptions of this and other prog~ams are listed 

by Dixon (1967). 

The BMD02R program provides correlation coefficients and also 
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computes a sequence of multiple linear regression equations in a 

stepwise manner. At each step, one variable is added to the regression 

equation. The variable added is the one which makes the greatest 

reduction in the error sum of squares. Equivalently, the variable 

added has the highest partial correlation with the dependent 

variable partialed on the variables which have already been 

added; and, equivalently, it is the variable which would have the 

highest F value. 

Measures of the Deer Kill 

Two measures of the deer kill were used in determining the 

static variables which might explain the differences of total annual 

kill in different counties. One was the total annual county-wide kill 

including the kill during the archery season. The other was the total 

annual county-wide buck kill. 

It was hypothesized that the total annual county-wide buck kill 

would be the best indicator of response to the variables being tested 

in the preliminary analysis. The lack of either-sex (i.e., "any deer") 

seasons in some years and changes in types and timing of "any deer" 

portions of seasons have caused the total annual county-wide deer 

kill to fluctuate markedly. 

Thus, two analyses utilizing BMD02R with each class of static 

variables were necessary for the preliminary analysis. One tested 

the variables with the total annual county-wide buck kill and the 

other tested the variables with the total county-wide deer kill. 

The variables derived provided insight and perspective into their 

influence on the deer populations of Virginia, and the levels of 
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the annual deer harvest in different counties and for different 

year periods. The variables were studied for their possible 

usefulness for predicting expected trends in the annual deer harvest. 

Static Variables 

The static variables were grouped into 13 logically similar 

classes. The variable in each class which might be most significant 

in an overall prediction equation or in understanding county differ-

ences were then determined. The variables which were significantly 

correlated with deer kill at the 90 percent confidence level were 

accepted as possible trend indicators. The large alpha level 

insured that the variables which might be related to the annual 

deer kill would be detected. It also reduced the chance of rejecting 

a variable that, in interaction with another variable, might provide 

strong explanation or prediction of the deer kill, 

The 13 classes and the variables assigned to each are explained 

below. Dl.e variables are underlined. Most of these data were 

provided by R. T. Marks of the Forestry Extension Division of Virginia 

Polytechnic Institute and State University, He had collected them 

for evaluating recreational potentials in the counties of Virginia, 

Proximity 

Recreational activities are distance-related with respect to 

the users' homes. This might mean the distance from the urban 

center where the user lives to the recreational area in miles, or 

possibly in hours. Thus, the distance of the recreational area from 

its source of clientele may be important in varying degrees depending 

upon the kind of development. Proximity, for purposes of this study, 
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was measured by means of the public road system. 

The miles of all weather roads are the lengths of Federal and 

State numbered roads plus the all weather local roads suitable for 

recreation traffic. Excluded from this category are dirt roads; 

all gravel roads other than well-maintained, wide roads equal to 

good hard-top roads; and poor hard-top, "farm-to-market" type roads. 

The miles of tourist routes include the highways, usually 

Federal and State numbered, that carry large volumes of recreation 

traffic in the tourist season. This traffic is the non-local, 

mostly out-of-state traffic for which the State Highway Department 

have data. 

The remaining factors in this class are the miles of all weather 

roads within 20 miles of urban centers of 5,000 and greater popu-

lation; miles of all weather roads within 20 miles of urban centers 

of 20 ,000 and greater population; and miles of all weather roads 

within 40 miles of urban centers of 20,000 and greater populationo 

Access 

The total accessible ~ in square miles was determined by 

calculating the percentage of the total county area that lies 

within one mile of an all weather road. The percentage was then 

converted to square miles. This same procedure was used to 

determine the square miles of accessible land from urban centers 

of 5,000 and greater population and the square miles of accessible 

land from urban centers ~ 20,000 and greater populationo Only 

mileages of all weather roads within 40 miles of the urban areas 

of stated size were used. 
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The number of urban centers in a 50 to 150 mile radius was 

determined by drawing two circles from the center of the county. 

One was at the 50 mile and the second at the 150 mile zone. The 

number of urban centers with a population of 5,000 or more that 

were in the band were counted. 

Human Population 

This class was included to determine if the human population 

is related to the annual deer kill. It was also considered 

possibly to be proportional to or related to the number of hunters. 

Three measures of the population were available from the U. S. 

Census in 1960: the county total; the total in the local~ of 

influence (LAI), which is defined as the area uithin a 300 mile 

radius; and the total in the LAIV (areas outside Vireinia not 

included). 

Human Population ~ Age Classes 

Certain characteristics of the population are associated with 

potential for development of some kinds of outdoor recreation 

types. Age and occupation are commonly key elements (Markss pers. 

comm. 1970) and were included for the preliminary analysis. 

The population figures in 1960 were listed in three categories~ 

15 to 29 years of age, 30 to 44 years of age, and those 45 and older. 

The number of people in each category were tabulated for the county 

and the LAI. The six variables were: county (15-29), county (30-44), 

county (45 and older), LAI (15-29), LAI (30-44) and LAI (45 and _9lder), 

Hlll!lan Population £y_ Occupation Classes 

The 1960 census data for the county and the LAI were tabulated 
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into three major categories: 

1. The total number of employed people. 

2. The number of employed people in the "professional, technical, 
managerial, official and proprietor" census listing. 

3. The number of employed people in the "craftsmen, foremen 
and operator" census listing. 

The six variables for this class were: county (employed), county 

(professional), county (skilled), LAI (employed), LAI (professional), 

and LAI (skilled). 

Farmland Uses 

Acreage categories for four major farmland uses were compiled in 

the 1964 Virginia Deer and Turkey County Survey, published by the 

Virginia Commission of Game and Inland Fisheries. The four major 

uses as listed for 1960 were: woodland in acres, cropland in acres, 

pasture land in acres, and other land~ in acres. 

Farm Size 

Two measures relating to farm size in 1960 were tabulated. 

One was the size of the ----- average farm in --- acres; the other was the 

percentage of the county acreage in farms over 180 acres, ----
Sources of Farm Income ---

As an index to the type of farming in each county, the monetary 

returns from farm products were listed under six categories in 

1960: These were (1) field crops, such as wheat, corn, and tobacco; 

(2) livestock; (3) poultry; (4) dairy and dairy products; (5) forest 

products, chiefly timber and pulpwood; and (6) horticuJture, fruit, 

and truck crops. 
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Amount of Income 

Three measures of income were tabulated: the average family 

income in the county, the average family income in the LAI, and 

the per capita income in the county. All were referenced to 1960. 

Types of Commercial Forest Stands 

Commercial forest stands were listed in five categories. The 

acreage of each category served as variables for this class. The 

categories were: large sawtimber, small sawtimber, pole timber, 

seed and sapling timber, and poor and unstacked stands. 

Sawtimber stands are stands at least 10 percent stocked with 

growing-stock trees. Half or more of this stocking is in sawtimber 

and pole timber trees, with sawtimber stocking at least equal to 

pole timber stocking. 

Pole timber stands are stands at least 10 percent stocked with 

growing-stock trees. Half or more of this stocking is in sawtimber 

and pole timber trees, with pole timber stocking exceeding that of 

sawtimber stocking. 

Sapling and seedling stands are stands at least 10 percent 

stocked with growing-stock trees with more than half of this 

stocking in saplings and seedlings. 

Nonstocked areas are commercial forest lands less than 10 percent 

stocked with growing-stock treeso 

Commercial and Non-commercial Timber Acreages 

Virginia is primarily a forested state with two-thirds of the 

state's land area occupied by commercial forest land (Stumbo and 

Marks 1969). The total amount of commercial forest land has 
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increased slightly over the past 25 years, but part of this increase 

is from reclassification of non-commercial forest land to commercial 

forest land because of improved accessibility. 

The non-commercial forest acreage may be an indirect measure of 

development within a county due to the accessibility factor in 

classification. The commercial forest acreage and the total forest 

acreage was thought to be possibly related to acreages potentially 

important as deer habitat. 

Commercial forest land is forest land which is producing or is 

capable of producing crops of industrial wood and not withdrawn 

from timber utilization by statute or administrative regulation 

(Knight and McClure 1967). It includes areas suitable for manage-

ment to grow crops of industrial wood generally capable of producing 

in excess of 20 cubic feet per acre of annual growth. It also 

includes both accessible and inaccessible areas. 

Non-commercial forest land is unproductive forest land incapable 

of yielding crops of industrial wood because of adverse site conditions, 

and productive forest land withdrawn from commercial timber use 

through statute or administrative regulation (Knight and McClure 

Principal Forest !ypes 

In order to determine if the acreages of principal forest types 

were related to the annual deer kill, eight forest types and their 

acreages were tabulated. These forest type groups as defined by 

Knight and McClure (1967) are: 

Loblolly pine describes forests in which 50 percent or more 

of the stand is loblolly pine or other southern yellow pines, singly 
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or in combination. Tilis type does not include Virginia, shortleaf, 

longleaf, or slash pine. 

Oak-hickory describes forests in which 50 percent or more of 

the stand is upland oaks or hickory, singly or in combination, 

except where pines comprise 25-49 percent, in which case the stand 

would be classified oak-pine. Common associates for this type include 

yellow-poplar, elm, maple, and black walnut. 

Oak-pine describes forests in which 50 percent or more of the 

stand is hardwoods, usually upland oaks, but in which southern pines 

make up 25-49 percent of the stand. Common associates include gum, 

hickory, and yellow-popular. 

Oak-gum and oak-g~cypress are botton-land forests in which 

50 percent or more of the stand is tupelo, blackgum, sweetgum, oaks, 

or southern cypress, singly or in combination. If pines comprise 

24-49 percent, the stand would be classified oak-pine. Common 

associates include cottonwood, willow, ash, elm, hackberry, and 

maple. 

Virginia pine describes forests in which 50 percent or more of 

the stand is Virginia pine or other southern yellow pines singly or 

in combination. Tilis type does not include loblolly, shortleafi 

longleaf, or slash pine. 

Shortleaf pine describes forests in which 50 percent or more 

of the stand is shortleaf pine or other southern yellow pines 

singly or in combination. Tilis type does not include Virginia) 

loblolly, longleaf, or slash pine. 
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White pine-hemlock describes forests in which 50 percent or more 

of the stand is eastern white pine or hemlock, singly or in combination. 

Common associates include birch and maple. 

Maple-beech-birch describes forests in which 50 percent or 

more of the stand is maple, beech or birch, singly or in 

combination. Common associates include hemlock, elm, basswood, and 

white pine. 

Hunting Area 

Two measures of the hunting area were tabulated for evaluation. 

The first was the square miles of the county open during the hunt-

ing season. Most counties have had deer seasons each year that 

include all of the area of the county. In some counties, however, 

portions have been closed in some years. A compensating polar 

planimeter was used to determine the acreage of the closed portiono 

This figure was then subtracted from the total county acreage. 

The second measure of the hunting area was the estimated square 

miles of deer range. Biologists for the Virginia Commission of 

Game and Inland Fisheries made these estimates in 1964. 

Variables 

Two main groups of variables possibly affecting the annual 

deer kill in each county were listed. One was the group of weather 

variables; the other was the group of hunting season characteristics, 

the hunting pressure, and the characteristic components of the kill 

in the previous deer season. 

Weather Variables 

From the deer management literature, a list was developed 
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of the weather variables that might influence the total deer kill 

during the season. Appendix Table I lists these weather variables. 

Mr. C. W. Crockett, Weather Bureau state climatologist, was consulted 

to determine the best weather stations for each of the counties in 

the subunit from which to obtain data for each category. He 

advised that, of the 10 counties, detailed data were available for 

only one county - Craig. The United States Weather Bureau maintains 

a weather station at Woodrum Field Airport in Roanoke that would 

provide the data for nearby Craig County. Because of available data, 

Craig County was selected as the county to determine the significant 

weather variables. The weather stations in the other counties record 

only temperature and rainfall. Temperature and rainfall variables 

influencing the deer harvest in Craig County were then recorded for 

the other nine counties in the subunit. 

Other Variables 

The group of variables pertaining to hunting season 

characteristics, the hunting pressure, and the characteristic 

components of the kill in the previous deer season in Craig County 

are listed in Appendix Table II. 

The types of hunting seasons were coded as dummy variables" 

Such coding quantjfies the types of hunting seasons that have 

been employed in the counties. In this manner, the influence 

of season type on the deer kill can be determined. The 

number of dummy variables that were included for the analysis 

of each county was dependent on the number of different 

season types that had been employed in each county. For example, 
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Craig County has had three types of deer hunting seasons during the 

period 1954 to 1967. Two dunnny variables were thus necessary for 

the analysis (see Appendix Table II). If season type significantly 

influenced the deer kill in Craig County, one of the dummy 

variables would be significant in the overall multiple linear 

regression equation. The sign of the coefficent associated with 

the significant dummy variable signifies the relative levels 

of deer harvest associated with the different season types. 

If more deer are harvested in "buck only" seasons than in 

"any deer" seasons, the sign of the coefficient is negative. 

The number of holidays in the hunting season was assigned a 

weighted value depending on the day of the week on which the holiday 

fell. If Thanksgiving Day fell during the hunting season, it was 

assigned the value of 2. If Christmas Day fell during the hunting 

season, it was assigned the value of 2 if it fell on Tuesday, 

Wednesday, Thursday or Friday. It was assigned t~e value of 1 if 

it fell on Monday or Saturday and 0 if it fell on Sunday. New 

Year's Day was assigned the value of 1 if it fell on Monday, Tuesday, 

Wednesday, Thursday or Friday. It was assigned the value of 0 if it 

fell on Saturday or Sunday. 

The rationale for assigning weighted values for the number 

of holidays during the hunting season was based on the premise that 

hunters might take some "time off" in order to, possibly, hunt 

over a "long weekend". 

Deer hunters have been required to purchase a big game damage 

stamp in Craig County since 1954 and by acts of the Virginia 
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General Assembly it is unlawful for any person to hunt deer or 

bear without first obtaining the stamp. Coggin (1967) reported that 

reliable hunter pressure and success trends are obtained by using 

the number of big game damage stamps sold as an index of hunter 

pressure. The bear harvest in Craig County has averaged 6 per season 

since 1954. Thus it was assumed that the vast majority of hunters 

who purchase this stamp are deer hunters. It also seemed likely 

that if a person bought a big game damage stamp and killed a 

bear, he might also hunt deer. 

Dependent Variable 

Silver (1968) reported that annual deer kill figures are 

not a good index of population size unless populations are stable 

or the trend is constant. In these cases, she assumed that there 

were no important changes in the population. This would be 

true if there were no changes in the hunting season regulations. 

White (1967) has stated that the kill is indicative of the size 

of the population. Banasiak (1961) concluded that Maine's 

compulsory registration of deer harvest gives a good indication of 

the changes of deer population. The deer kill data for Virginia 

is obtained through compulsory registration also. It was thus 

assumed that Virginia's kill data, in seasons with similar 

hunting season regulations, is representative of the changes 

that occur in the population. 

Plots of the buck kill for several counties since 1947 

revealed that, in general, the kill has been increasing. Numerous 

investigators have plotted the logarithm of the numbers of populations 
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of different species over time. The resulting graphs were more linear 

than the original, highly variable curves. Transforming the deer kill 

data using the natural logarithms was done to achieve linearization 

of the data. It also reduced variability and improved predictive 

equations. Steele and Torrie (1960:334) explain logarithmic curves 

and logarithmic transformations in detail. 

The harvest of deer during the hunting season reduces the density 

of the deer population. The population remaining would be increasing 

the following year. Even after a population had stabilized, proper 

management would reduce the density in the fall to allow for the 

additional deer as a result of herd production in the spring. The 

rate of annual change is dependent on many factors, including the 

age and sex ratios of the individuals remaining in the population 

and the age-specific natality rate. Some error is expected since 

the herd structure of the population remaining after the hunting 

season as well as other factors will vary from year to year. 

The data represent reports and are subject to all of the vagaries 

of error, failure to report, illegal kills, and even lost records. 

I have been willing to work with "best estimates" based on available 

data now being used for management purposes" I have assumed that such 

vagaries are relatively proportional throughout the yearse 

Additional Analyses 

In order to determine how hunting pressure is related to the 

total annual deer kill, the hunting pressure and deer harvest data 

for the five counties that require hunters to purchase big game 

damage stamps were analyzed. These counties are: Bath, Craig, 
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Grayson, Highland and Rockbridge. The natural logarithm of the 

big game damage stamp sales was used as one independent variable. 

All of the other variables determined significant in the 

preliminary analysis were also used in this analysis. 

In order to determine if hunters respond differently to 

the different season types or deer kills in previous years, the data 

for the five counties listed above were analyzed. The natural log-

arithm of the big game damage stamp sales was used as the dependent 

variable. The independent variables included information about the 

type of the hunting season, other information about the hunting 

season (e.g., length, nwnber of holidays), and characteristic com-

ponents of the kill in the previous hunting seasons. 



RESULTS AND DISCUSSION 

Analysis of Static Variables 

The results of the preliminary analysis of the static variables 

for the 10 county subunit are presented in Table I. The variable 

with the highest correlation coefficent for each class is tabulated. 

All of the static variables were analyzed. Those not listed in Table I 

are considered not amendable for deer management programs in Virginia. 

The correlation coefficient of each variable with the total annual 

county-wide buck kill and with the total annual county-wide deer kill 

is also shown. The reference year, or the year in which the information 

about each variable was valid, is also shown. The variables that were 

significantly linearly correlated with the dependent variable at the 

90 percent confidence level are indicated (*). 

The correlation coefficient is a measure of the degree of linear 

association between the variable and the deer kill. A correlation 

coefficient of -1.0 represents perfect negative linear association 

in the sample while one of +1.0 represents perfect positive linear 

association in the sample (Ostle 1964). A value of 0.0 is interpreted 

to mean that no linear association exists between the two variables in 

the sample. 

The miles of road within 40 miles of urban centers of 20,000 

and greater population would of course be higher in ur~anized counties" 

The significant negative correlation would substantiate the findings 

of Milstein and Reid (1966) if the urbanization interpretation is 

valid. They said that hunting demand is inversely proportional to 

37 
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Table I. Correlation coefficients for static variables possibly 
affecting total annual buck kill and total annual kill 
in 10 western Virginia counties. 

Variable and year of reference 

1. Miles of road within 40 miles 
of urban centers of 20,000 and 
greater population (1960) 

2. Square miles of accessible 
land from urban centers of 
5,000 and greater population 
(1960) 

3. County population (1960) 

4. County population - ages 15 
to 29 (1960) 

5. LAI people in the "skilled" 
occupation (1960) 

6. Cropland acreage (1960) 

7. Size of the average farm (1960) 

8. Amount of farm income from 
forest products (1960) 

9. Per capita income in the 
county (1960) 

10. Acres of commercial forest 
land in pole timber (1960) 

11. a. Non-commercial forest 
acreage (1957) 

b. Non-commercial forest 
acreage (1966) 

12. Acreage of maple-beech-
birch forest type (1957) 

13. Estimated square miles of 
deer range (1964) 

Buck Kill 

-0.630 * 

-0.549 

-0.644 * 

-0,639 * 

-0.616 * 
-0.467 

0.595 * 

0.534 

o. 571 * 

0.552 * 

0.797 * 

0.909 * 

0.530 

o. 708 * 
*Significant at the 90 percent confidence level. 

Total Kill 

-0.661 * 

-0.567 * 
-0.614 * 

-0.614 * 

-0.582 * 
-0.476 

0.540 

0.483 

0.541 

0.536 

0.808 * 

0.894 * 

0.525 

0.666 * 
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population density. It also seems likely that as urbanization increases 

in a county, encroachment on deer habitat also increases. This ultimately 

will be expressed as lower kill figures, as the deer population declines 

with its diminishing habitat. 

The negative correlation for accessibility with deer kill may at 

first seem to refute the findings of Stenlund et al. (1952), Taylor 

(1956), Banasiak (1961), James et al. (1964) and others. They found 

that as accessibility increases, hunter distribution and total deer 

kill also increase. However, the measure of accessibility in this 

study, is actually an indirect measure of the degree of urbanization 

within the county. These researchers reported largely on trails and 

back-roads influencing the dispersal of hunters. Instead of refuting 

the findings of these workers, the negative correlation reported in 

Table I further substantiates the findings of Milstein and Reid (1966) 

who reported that hunting demand is inversely proportional to human 

population density. 

The variables pertaining to age and occupation are significantly 

correlated with deer kill. A better understanding of the relationships 

between age, place of residence, and deer kill.could be achieved 

relatively easily in Virginia. A sample of license buyers would 

yield age and residence information for analyses similar to those 

cited throughout this study. 

It is clear from Table I that the best correlated measure of 

the human population, and probably the most easily and inexpensively 

obtained, is the county population estimates provided by the U, s. 
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Census Bureau. 

The negative correlation coefficient of the variable relating 

to cropland acreage is not significant at the 90 percent confidence 

level. If significant it would lend support to the idea presented 

by Gill and DeGarmo (1958) in West Virginia. They reported fewer 

farms in 1958 than in 1935 and that the resulting land abandonment 

was having a beneficial effect on deer ranges. The data in this 

study, however, are from 10 counties in one year, rather than the 

changes in an area over a period of time. It would be desirable 

to know the change in cropland acreage in each county in order to 

determine the relationship between this variable and deer kill in 

the counties of Virginia. Probably, projections of the degree of 

change would aid in determining long-range plans for the Virginia 

Commission of Game and Inland Fisheries. 

The positive correlation of the size of the average farm is, 

again, probably an indirect measure of the degree of urbanization. 

It seems reasonable to assume that the larger the size of the average 

farm, the smaller the degree of urbanization. Larger farms also are 

associated with more economically productive lands, also productive 

for quality deer foods. 

Farm income from forest products is not significantly correlated 

with deer kill. 

The exact relationship between per capita income and deer 

kill is difficult to interpret. A possibility is that people with 

higher incomes would be able to participate in more recreational 

activities, including hunting. This same general correlation was 

advanced by Banasiak (1961) in Maine" He cited an economic change 
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in which more money and leisure time are available as a reason for 

the increase in number of hunters. Lobdell (1967), on the other hand, 

found that income was not related to hunting activities in Maine. 

He stated that sporting opportunity exists within a short distance of 

a sportsman's home and did not require time off from work or involve 

excessive travel. 

The positive correlations of the composition of commercial 

forest lands and acreages of non-commercial forest lands with deer 

kill probably are indicative solely of acreages with potentials 

for higher deer populations. 

The acreages of particular forest types are not significantly 

correlated with deer kill. Acreages of particular forest types 

probably influence the level of the deer population in a county, 

but have no significant influence on the variations of deer kill 

in different counties. The forest composition of individual 

counties and their rates of change due to harvest and management 

might be useful in estimating population potentials for each county. 

The estimated square miles of deer range is positively and 

significantly correlated with deer kill. This is to be expected if 

the technique used for estimating the square miles of deer range is 

accurate. 

To gain further insight into the factor pertaining to deer 

range, an additional analysis was made" The 1964 estimates of 
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deer range in each county were made by personnel of the Virginia 

Connnission of Game and Inland Fisheries. Wildlife biologists and wild-

life conservation officers used sightings of deer to determine square 

miles of occupied deer range (Coggin pers. ~·· 1970). The 

total square miles of deer range was then divided into five categories 

based on frequency of deer sightings. These were: 1) square miles 

of deer range with 50 or more deer per square mile; 2) square 

miles of deer range with from 30 to 50 deer per square mile; 

3) square miles of deer range with from 15 to 30 deer per square 

mile; 4) square miles of deer range with from 5 to 15 deer per square 

mile; and 5) square miles of deer range with from 1 to 5 deer per 

square mile. These five categories were used as independent variables 

in a multiple linear regression analysis. The dependent variable 

was the buck kill in 1964. 

Three of the five categories were significant at the 90 percent 

confidence level and the resulting R2 value was 0.9645" The three 

categories and the order that they entered the multiple linear 

regression equation were: 1) square miles of deer range with from 

30 to 50 deer per square mile; 2) square miles of deer range with 

from 15 to 30 deer per square mile; and 3) square miles of deer 

range with from 5 to 15 deer per square mile" 

The same five categories were used as independent variables 

in a second analysis with the total deer kill in 1964 as the dependent 

variable. They entered the equation in the same order, that is, the 

same decreasing order of influence, but only the first was significant 

(R2 = 0.8412). 
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The R2 value is the coefficient of determination. It is 

defined as the percentage of the corrected sum of squares that is 

"explained by" the fitting of the multiple linear regression (Ostle, 

1964)0 The R2 value is usually referred to by saying that a 

certain percentage of the variation of the dependent variable is 

associated with the multiple regression. 2 For example, the R 

value of 0.9645 can be interpreted by saying that 96.45 percent of the 

variability of the buck kill in 1964 in these 10 counties is explained 

by the three significnat variables. 2 The high R value would indicate 

that the technique used to collect data for estimating deer densities 

is quite consistent. It would also indicate that the estimates and 

their acreages are quite valuable in helping to explain variation in 

the deer kill. 

The data for variables 10 through 13 in Table I are from 

Knight and McClure (1967). They cautioned that the data were 

intended for use in compiling forest resource estimates for groups 

of counties. Because the sampling procedure used by the Forest 

Survey in Virginia was intended primarily to furnish inventory data 

for the State as a whole, individual county estimates have limited 

and variable accuracy. As totals are separated into various sub-

divisions, the sampling error increases. 

The data used for the analysis of the static variables in 

the 10 county subunit could not be incorporated into a multiple 

linear regression analysis" Estimates and measurements of these 

variables were not available for every year" Those variables 
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that are significantly correlated with deer kill and which might 

be significant in an overall multiple linear regression analysis 

have been identified. It was decided that a correlation analysis 

of the static variables with the remaining counties of Virginia 

could not be justified. 

Analysis - Craig County 

Several analyses were necessary in order to determine a signifi-

cant multiple linear regression equation. The number of data points 

must be greater than the number of variables in order to obtain 

any estimate of the error mean square for the analysis of variance. 

For the preliminary analysis of Craig County, there were 14 data 

points (14 years of deer kill data) and 21 variables. Preliminary 

screening allowed several variables to be eliminated and the data 

for the remaining nine counties in the subunit were then analyzed. 

The sequential F values (Ostle 1964:186) of the variables were 

tested at the 95 percent confidence level for inclusion into the 

equation. 

Appendix Tables I and II list the weather variables and the 

hunting season variables used in the analysis of Craig County. 

Analysis - Ten Counties 

The only weather variable that was significant for Craig County 

was the amount of precipitation from 7 A.M. to 7 P.M. on the opening 

day of the deer season. The amount of precipitation on the opening 

day was included as a weather variable for the remaining nine 

counties. It was decided that two temperature variables, 

although not significant for Craig County, would also be tabulated 

for the remaining nine counties. It was decided that these tempera-
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ture variables might give an indication of inclement weather, These 

two temperature variables were the temperature at 7 A.M. on the 

opening day of the deer season and the maximum temperature on the 

opening day of the deer season. 

The recording times for the precipitation variable were not 

the same for all counties, but the recording time was nearly consistent 

in each county for the period 1948-1967. In five counties (Bath, 

Botetourt, Grayson, Highland, and Smyth), the amount of precipitation 

for the preceeding 24 hours was recorded at either 7 AoM, or 8 AoMo 

In the remaining four counties (Rockbridge, Tazewell, Washington, 

and Wise), the amount of precipitation for the preceeding 24 hours 

was recorded at either 5 P.M. or 6 P.M. For each of these nine 

counties, the amount of precipitation recorded on the opening day 

of the deer season was tabulated as the precipitation variableo 

In a few instances, weather data was apparently lost or otherwise 

not recorded in Climatological Data (U. S. Weather Bureau). In 

these instances, the weather variable recorded at the weather 

station closest to the station having missing data was tabulated. 

In four of the ten counties, the amount of precipitation, 

in hundredths of inches, on the first day of the hunting season 

was negatively correlated with deer kill and was significant at 

the 95 percent confidence level in the overall regression equation, 

These four counties and the resulting R2 value of the regression 

equation were Bath, 0.8831; Craig, 0.9592; Grayson, 009852; and 

Smyth, 0.9515. 
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After reviewing the results of the preliminary analyses, it 

was decided that two additional variables would be added for 

further analyses. These were the natural logarithm of the total 

deer kill during the previous hunting season and the natural 

logarithm of the buck kill during the previous hunting season. 

Re-analysis of the 10 county subunit with these additional 

variables revealed that the amount of precipitation on the first 

day of the hunting season was not significant in the overall 

regression equation for any of the counties in the subunit. The 

only explanation that can be advanced is that the new variables 

accounted for more of the variation in deer kill than did the amount 

of precipitation on the first day. It does not mean that precipi-

tation on the first day would not have a significant effect on 

deer kill. It has the most profound effect of any weather 

variables examined. Perhaps the deer kill during the remainder 

of the deer season is higher in years when precipitation hinders 

the deer hunting on the first day. 

Analysis - All Counties 

Twenty-four of the 98 counties were not analyzedo In some 

of these counties, separate deer hunting season dates applied 

to portions of the county, while total kill figures were 

tabulated for the entire countyo In these counties, the deer 

kill could not be related to season length. In some counties, 

portions of the county were under different hunting restrictions, 

ec gc' bag limit and II any deer" hunting. As the variations in 

kill could not be related to the different hunting restrictions, 
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analyses were not possible. Other counties were not analyzed 

because they have not been open for deer hunting for a minimum of 

10 years. It was decided that at least 10 years data were necessary 

in order to have an adequate sample of the different hunting season 

restrictions and other independent variables. The counties that 

were not analyzed are shown in Figure 1. 

In many of the counties, one or more of the hunting restrictions 

applied to only one year. In these counties, the data for that one 

year could not be included for analysis. One observation of a 

particular season type or hunting season restriction is not a valid 

indicator of its relationship to the annual deer kilL The "data 

years" in Appendix Table III are the years, the data from which, 

were included for analysis. All of the independent variables are 

represented in at least two of these "data years". 

It should be pointed out that extrapolation of the significant 

variables for each county would not necessarily be valid. For 

example, the number of days of "any deer" hllllting during the 

hunting season might be significant for a particular county. If 

that county had had deer hunting seasons with either one, two or 

three days of "any deer" hunting, the resulting prediction equation 

would give a good indication of how many deer would be harvested 

under these three conditions. To extrapolate to a six day "any 

deer" season is neither recommended nor justified. 

Each particular hunting season type was coded as a dummy 

variable. The use of this code is demonstrated for Albermarle 



Figure 1. The counties of Virginia with R2 val.ues greater than 0.9000 
and those counties that were not analyzed because of insufficient data. 

C;:;:;:J Counties with R2 values over 0.9000 

lllllllUlll!UH Counties not analyzed 

~ 
CXl 
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County which has the equation of: 

Ln Y = 2078111 + 0.73063 x1 + 0.52835 x2 

where: 

Y = The predicted deer kill; Ln Y is the natural logarithm of Y 

X = 1 if the hunting season was "any deer" during the 1 entire hi.mting season 

= 0 if the hunting season was "any deer" at the beginning 
of the hunting season 

= -1 if the hunting season was "buck only" 

x2 = Ln of the buck kill during the previous hunting 
season 

By solving the equation three times, substituting 1, O, or -1 

for x2 depending on the hi.mting season type, three predictions of 

the total deer kill for the three possible hunting season types are 

achieved. If the buck kill of the previous year was 198 (as it 

was in 1965, for example) then the three above codes result in 

predictions of 555, 265, and 125 deer killed in 1966. The actual 

kill in 1966 was 282 with a hunting season of "any deer" on the 

first day only (i.e., the code for x1 would be O). 

The logarithm of the buck kill during the previous hunting 

season and the antilog of the calculated, or predicted deer kill 

can be found in Appendix Tab le IV. 

Appendix Table III presents the multiple linear regression 

equations for the 74 coi.mties that were analyzed. The counties 

that were analyzed in the preliminary analysis are marked (*). 

The variables of the counties of the 10 county subunit 

were combined and analyzed using multiple linear regression 



so 

analysis. TI-le residuals were plotted against the deer kill. 

This resulted in a diagonal band of plotted points rather than 

the desired horizontal band. TI-le residuals of each county 

were grouped in recognizable regions of the band. TI1ese 

results indicate that the analysis of the variables influencing 

deer kill are more reliable if conducted on a county basis rather 

than on a group basis. It might be possible to combine counties for 

multiple linear regression analysis if the static variables were 

included. Yearly measurements or estmates of these variables are 

necessary however. Differences in area and type of habitat, human 

population levels, accessibility and other variables might explain 

why counties respond differently to the different hunting season 

characteristics. TI1ese differences, if quantified and analyzed, 

might permit one equation to be valid for every county in the 

state, or one equation to be valid for groups of counties. 

Different hunting season characteristics should be 

employed in each county to harvest the desired number of 

animals consistent with the management objectives for each 

county. For this reason, it is valuable to derive an equation 

that will be valid for each county. 

Discussion--Western and Eastern Counties 

TI1ere are 98 counties in Virginia; the data from 74 of these 

counties were analyzed (22 from western Virginia and 52 from eastern 

Virginia). The deer kill in these 74 counties accounts for about 

85 percent of the average statewide deer kill. TI-le R2 values range 

from 0.1704 for Russell County to 0.9909 for Clarke County. Both 
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counties are in western Virginia. 

Of these 74 counties, 55 have R2 values above 0.8000 and 

these counties contribute about 71 percent to the annual statewide 

deer kill. 

Approximately 70 percent of the western Virginia counties 

have R2 values above 0.8000 and approximately 50 percent have 

R2 values above 0.9000. The counties with R2 values above 0.8000 

contribute about 90 percent of the kill in western Virginia. 

The western counties with R2 values above 0.9000 contribute about 

75 percent of the kill in western Virginia. 

Of the eastern Virginia counties, approximately 80 percent 

have R2 values above 0.8000 and approximately 50 percent have 

R2 values above 0.9000. The eastern counties with R2 values 

above 0.8000 contribute about 86 percent of the kill in eastern 

Virginia. The eastern counties with R2 values above 0.9000 

contribute about 71 percent of the kill in eastern Virginia. 

There are four basic differences between hunting seasons of 

western and eastern Virginia counties. These are: 1) length 

of the hunting season, 2) use of dogs during the 3unting season, 

3) restrictions on weapons during the hunting seasons, and 4) 

maximum number of deer allowed per hunter. 

These characteristics probably influence deer kilL However, 

it was not possible to evaluate the influence of each because 

they have remained constant in most counties during the period 

covered by this study. 

During the period involved in this study, the counties of 
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western Virginia have had hunting seasons of from 3 to 12 hunting 

days. Eastern Virginia counties, on the other hand, have had 

seasons of from 40 to 47 hunting days. Western Virginia counties 

do not allow hunters to use dogs during the hunting season while 

hunters in most eastern Virginia counties may do so. Shotguns 

are permitted as legal weapons in all counties, but the use of 

rifles is not allowed in many eastern counties. The bag limit 

is one deer per hunter in western counties, while regulations in 

many eastern counties allow hunters to kill two deer. 

Seas on Length 

Habitat and terrain differences are probably the two major 

criteria for the employment of the different hunting season 

lengths. It would be desirable to know if the shorter season 

lengths in the western counties are comparable in effectiveness as 

season lengths in the eastern counties for contributing to predict-

able deer harvests. 

Hunting with Dogs 

Hosley (1956) stated that hunting deer with dogs is the 

most effective method of killing deer - next to jacklighting. 

It would be valuable to know if there is a difference in 

county kills associated with hunting with or without dogs. 

Ruhl (1956) states that in most areas in which dogs are used, 

"conditions (probably meaning habitat and terrain) are such 

that 'dogging' is not particularly detrimental to the deer." 

Weapons Used and Bag Limit 

The shotgun is generally considered to be a less effective 

long-range weapon for deer hunting than the high-powered rifle 
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(Dahlberg and Guettinger 1956, and Silver 1968). It would be 

desirable to know if there is a significant difference associated 

with weapons in the kills in counties with no weapon restriction and 

in those in which only shotguns may be used. 

It appears that the more liberal bag limits in some eastern 

counties significantly contribute to increased deer harvests. 

It cannot be determined if more liberal bag limits contribute 

to more predictable deer harvests in eastern as opposed to western 

counties. 

Additional Analyses 

Table II presents the results of the analysis of deer harvest 

using hunting pressure as an additional, independent variable. 
2 The total R values of the multiple linear regression equations 

for the five counties are quite high. However, only two of 

these R2 values are higher than those obtained from the regular 

analysis without big game damage stamp sales as an independent 

variable. The number of "data years" in this analysis is less 

than in the regular analysis and this difference changes the equations 

for each county. 

The additional variable, big game damage stamp sales, is 

significant in two of the five counties - Bath and Craig. These 

two counties account for approximately 62 percent of the total 

annual deer kill in these five counties. Thus, hunting pressure 

would seem to be important in determining the total deer harvest. 

The importance of shifting or controlling hunting pressure 

under the public hunting system would be more advantageous than 
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Table II. Multiple linear regression equations for five western Virginia 
counties relating to the variables influencing deer harvest. 
Hunting pressure is one independent variable. 

County and ·Equation and Variables Significant Total R2 Value 
Data Year at the 95 Percent Confidence Level* 

I 
of the Equation 

Bath Ln Y = 1.75516 + o.18686 x1 + 0.8101 
1954-1966 0.58579 x2 

Craig Ln Y .. -3.95296 - o.08249 x3 + 0.9473 
1954-1966 0.23918X1 + 1.24062 x2 

Grayson Ln Y • 5.46934 + 0.41869 x1 0.9013 
1954-1966 

Highland Ln y - 1.40825 + 0.79686 x3 - 0.8573 
1954-1966 1.51370 x4 

Rockbridge Ln y - 1.26020 + 0.80269 x3 + 0.9588 
1954-1966 0.13804 X5 

where: 

Y = Total deer kill; Ln • natural logarithm 

*X1 • Number of days of "any deer" hunting during the hunting 
season 

x2 • Ln of the damage stamp sales 

x3 • Ln of the buck kill during the previous hunting season 

X4 • Amount of precipitation, in hundredths of inches, during 
the hunting season 

x5 • 1 if the hunting season was "any deer" at the end of the 
hunting season 

• 0 if the huntina season was "any deer" at the beginning of 
the hunting season 

• -1 if the hunting season was "buck only" 
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direct, or limiting controls. Banasiak (1961) stated that 

regulation changes might be a possible means to shift hunting 

pressure. He also listed advisory direction of hunters as a 

possible means. News releases were listed as a possible means 

by Laramie and White (1964). 

Table III presents the results of an additional analysis. 

Big game damage stamp sales in the five counties that have 

required hunters to purchase them since 1954 were used as the 

dependent variable in a multiple linear regression analysis. 

It was thought that this analysis might give some insight 

into possible means to control the nmnber of hunters. 

The variable concerning the type of hunting season is 

significant in all of the five counties. The number of total 

days in the hunting season is significant in four of the five 

counties. These results indicate that more hunters plan their 

hunts in areas that have long seasons. Hunters also prefer 

seasons with some type of "any deer" hunting. Hunter 

preferences of season type in western Virginia (in decreasing 

order of preference) are: 1) "any deer" hunting at the beginning 

of the hunting season, 2) "any deer" hunting at the end of the 

hunting season, and 3) "buck only" hunting. It would also seem 

that hunters plan their hunts in counties that have had previous 

successful "any deer" seasons. This is shown by variable x3, 

which is significant in three of the equations. This variable 

is the proportion of antlerless deer in the kill during the 

previous two hunting seasons. 
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Table III. Multiple linear regression equations for five western 
Virginia counties relating to the variables influencing 
hunting pressure. 

County and 
Data Years 

Bath 
1954-1966 

Craig 
1954-1966 

Grayson 
1954-1966 

Highland 
1954-1966 

Rockbridge 
1954-1966 

where: 

Equation and Variables Significant 
at the 95 Percent Confidence Level * 
Ln Y = 8.73175 + 0.14920 X1 + 

0.02464 X2 

Ln Y 

Ln Y 

Ln Y 

Ln Y 

= 7.94361 + 0.17760 x + 
0.04092 x2 + 0.62680 x3 

7.98208 + 0.19815 x1 

= 7.14355 + 0.21588 Xl + 
0.05211 x2 + 0.98054 x3 

= 7.62638 + o.14584 x1 + 
0.03920 x 2 + 0.8624ij x3 

Total R2 Valu·e 
of the Equation 

0.8711 

0.9662 

0.7514 

0.9191 

0.9534 

Y = Big game damage stamp sales; Ln a natural logarithm 

*X = 1 if the hunting season was "any deer" at the beginning 1 of the hunting season 

= 0 if the hunting season was "any deer" at the end of the 
hunting season 

= -1 if the hunting season was "buck only" 

x2 = Number of days in the hunting season 

Proportion of antlerless deer in the kill during the 
previous two hunting seasons 
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Numbers of hunters and their associated hours of recreation or 

units of satisfaction gained from hunting related activities is an 

important dependent variable. The influence of Commission decisions 

on seasons is demonstrated in Tables II and III. 

Management Uni ts 

Dahlberg and Guettinger (1956) emphasized the need for "managed 

hunting" in order to achieve a precise, calculated deer harvest from 

delineated management areas. Political, geographical, and biological 

boundaries are currently utilized by different states in defining 

deer management areas, The management of these areas is a must, 

regardless of the rationale employed in delineating them. 

The multiple linear regression equations (i.e., "prediction 

equations") in Appendix Table III can be utilized for determining 

proper hunting seasons for achieving precise, calculated deer 

harvests in the counties of Virginia. By combining several counties 

into a management unit 1 and employing the prediction equations on 

a county basis 1 a precise. calculated deer harvest can be achieved 

in each management unit. For demonstration, Rockingham, Augusta, 

Highland, Bath and Rockbridge counties in western Virginia were 

considered a management unit, These counties are contiguous and 

might logically be combined into a management unit (see Fig, 1), 

The season type employed in 1967 in these five counties was a 

12 day season with the first day being an "any deer" day. The 

actual total deer kill from these five counties was 5354 animals. 

The predictive kill as if made _!! priori in 1966 based on this season 
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type was 5295 animals. The prediction is within 2 percent. If the 

five counties in this management unit had had a "buck only" 12 day 

hunting season instead of the "any deer" on the first day of a 12 

day hunting season, the predictive kill would have been 4030 animals. 

Tiie season type utilized for each county within a particular 

management unit should be the one that would best achieve the 

harvest objectives. 

In order to have hunting regulations that are comprehensive, 

but not overly complicated, consideration should be given to 

seasons that are similar in contiguous counties. Hunters should 

not have to memorize a jig-saw of different regulations and dates 

which could, inadvertently, cause violations. Some differences in 

season types, however, are necessary in order to accomplish management 

objectives. 

Hunter Success 

Hunters respond differently to different types of seasons. 

The equations for the five counties that require hunters to purchase 

big game damage stamps were utilized for predicting the 1966 hunting 

pressure. Tiiese counties are: Bath, Craig, Grayson, Highland and 

Rockbridge. The deer harvest in these counties can also be predicted. 

Tiie predicted kill divided by the predicted hunting pressure index 

yields a predicted hunter success index. 

Actual hunter success indices for the five counties are an 

expression of the natural and manipulated interaction of wild 

animal populations and man. Table IV presents predicted and actual 



Table IV. Predicted and actual hunting pressure indices, deer harvests, and hunting success 
indices for five Virginia counties in 1966. 

Count I_ 

Bath Craig Grayson Highland Rockbridge Total 

Predicted Hunting 
Pressure (Number) 9669 6713 3570 3931 5217 29100 

Actual Hunting 
Pressure (Number) 10258 8009 3593 4906 5167 31933 

Predicted Deer Kill 
(Number) 1645 840 430 745 625 4285 

Actual Deer Kill 
(Number) 1818 950 333 717 624 4442 

Predicted Hunting 
Success (Percent) 17.01 12.51 12.04 18.95 11.98 14.73 

Actual Hunting 
Success (Percent) 17. 72 11.86 9.27 14.61 12.07 13.91 

\J1 

'° 
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hunting pressure indices, deer harvests, and hunting success indices 

for the five counties, The totals are also presented, in keeping 

with the management unit concept. Grayson County is not located 

close to the other four counties, but the five counties were con-

sidered as a management unit for purposes of the discussion. 

It is clear from this table that the predicted hunting 

success indices for Highland and Grayson counties are quite 

different from the actual hunting success indices for these 

counties. In Highland County, this difference is caused by more 

hunters than had been predicted. Dahlberg and Guettinger (1956) 

found that hunters in Wisconsin often shift from one area to another 

in response to reports of good hunting. White (1968) found the 

same to be true in New Hampshire. The reports for Highland County 

might have been quite favorable after the first few days of hunting 

in 1966 with a resulting increase in hunters during the remainder of 

the season. The actual deer kill in Highland county however, is 

within 5 percent of the predicted kill. 

The predicted and actual hunting pressure indices for 

Grayson County are within 1 percent of each other. The actual 

kill however, is considerably lower than the predicted kill. It 

seems likely that these data for Grayson County might also lend 

support to the ideas of Dahlberg and Guettinger (1956) and White 

(1968). It is doubtful that hunters would hear favorable reports 

about the 1966 kill in Grayson County because the 1966 kill was 

lower than the 1965 kill. Hunters hearing unfavorable reports 

about a certain county, or possibly, not hearing favorable reports 
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might shift to counties where hunting was reported good. This 

however is speculative as the data do not directly substantiate this. 

The predicted and actual hunting pressure indices for the 

five counties as a total (i.e., management unit) are quite close 

to each other. Also, the predicted kill for the unit is within 

5 percent of the actual kill and the predicted hunting success 

index is quite close to the actual success index. 

It is clear from these data that prediction of hunting 

success has the greatest value for a management unit. The 

shifting of hunters from one area to another in response to favor-

able reports of hunting is likely responsible for the variation 

of hunting success indices in individual counties. Also, the 

movement of hunters from county to county within a management 

unit might offset each other and thus would make the hunting 

success predictions for the unit more accurate than for individual 

counties. 

Mosby (1952) concluded that big game and waterfowl are the 

only two classes of game amenable to management on supervised 

public shooting areas since they will abosrb a large number of 

hours of hunter-use per head of game removed. Tne amount of 

hunting pressure that any public hunting area can support without 

substantial reduction in hunting success appears exceptionally 

low. Because hunting success indices are so variable it would seem 

that predicting hunting success indices for counties or management 

units has limited public relations value in a deer management program. 

Widely different predictions of hunting success between counties 
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might be a useful criterion for budgeting for deer management. 

Predictions of precise, calculated deer harvests should be 

emphasized over predicting success; the value of such harvest 

predictions in public relations work is obvious. Actual 

hunting success indices, on the other hand, are extremely 

beneficial in evaluating the natural and manipulated interaction 

between wild animal populations and men. 



SUMMARY AND CONCLUSIONS 

Virginia's deer kill data, 1947 to 1967, were analyzed. The 

variables that were thought to influence or affect the deer kill were 

identified and tabulated. The analysis of the static variables 

was conducted with the data from 10 western Virginia counties. 

Correlation coefficients were used to determine significant relation-

ships between these variables and the deer kill. The influence of 

the other variables was analyzed using multiple linear regression for 

74 of Virginia's 98 counties. Insufficient data prevented analysis of 

the remaining 24 counties. 

Primary relationships between the static variables that were 

tabulated and the deer kill were studied. These included proximity 

information (distance from residence to recreation site), access, 

human population levels, age and occupation classes of the population, 

farm size, farmland uses, and sources of farm income. Also included 

as classes of these variables were the types and acreages of forest 

stands. 

The human population level was found to be inversely proportional 

to deer kill. The best correlated measures of the human population, 

and probably the most easily and inexpensively obtained, is the county 

population estimates provided by the U. S. Census Bureau. 

Deer kill was negatively correlated with cropland acreage; the 

relationship, however, was not significant at the 90 percent confidence 

level. The amount of farm income from forest products was positively 

correlated with deer kill. It was not, however, significant. 

63 
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A positive and significant correlation was found between per capita 

income and deer kill. An economic change in which more money and leisure 

time are available is a possible explanation. 

The technique used by the Virginia Connnission of Game and Inland 

Fisheries to collect data for estimating deer densities is quite con-

sistent in the counties studied. The estimates and their acreages are 

positively, and significantly related to deer kill. 

The variables were listed in the following four general categories: 

weather variables, hunting season characteristics, hunting pressure, 

and characteristic components of the kill in the previous hunting seasons. 

The amount of precipitation on the first day of the hunting season 

was found to be the most significant weather variable of the 10 variables 

that were studied. It was negatively correlated with deer kill. 

Deer hunters in western Virginia pref er to hunt in counties that 

have long seasons. They also prefer seasons with some type of "any deer" 

hunting. Their preference of season type in decreasing order, are: 

1) "any deer" hunting at the beginning of the hunting season, 2) "any 

deer" hunting at the end of the hunting season, and 3) "buck only" 

hunting. Hunters also seem to prefer to hunt in counties that previously 

have had successful "any deer" seasons. These relationships are 

important because hunting pressure was found to be important iri controlling 

and predicting deer harvest, within limits. 

By combining contiguous counties into management units, predictions 

of deer kill become more reliable than predictions for individual 

counties. Different season types should be employed to harvest the 

desired number of animals in each particular county. Consideration should 
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be given, however, for having the same season type in management units 

in order to prevent confusion of hunters and to reduce inadvertent 

violations. 

Predictions of hunting success are more precise for management 

units than for individual counties. The shifting of hunters from 

county to county in response to favorable reports of hunting is 

probably responsible for the difference in predicted and actual 

hunting success indices for individual counties. Predictions of 

hunting success probably have limited public relations value in a 

deer management program, but predictions of total kill should be 

considered very valuable in public relations programs. 

Predictions of hunting success could be valuable in budgeting 

for deer management programs in counties with marked differences 

in predicted hunting success indices. 
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Appendix Table I. Weather variables tabulated for Craig County, 
Virginia, 1947 to 1967. Variables recorded by 
the United States Weather Bureau at Woodrum 
Field Airport, Roanoke, Virginia. 

1. Amount of precipitation, in hundredths of inches, for the seven 
days prior to the opening day of the hunting season 

2. Amount of precipitation, in hundredths of inches, from 7 A.M. 
to 7 P.M. on the opening day of the hunting season 

3. Amount of precipitation, in hundredths of inches, for the 12 
hours ending at 7 A.M. of the last day of the hunting season 

4. Amount of precipitation, in hundredths of inches, from 7 A.M. 
to 7 P.M. of the last day of the hunting season 

· 5. The amount of snow on the ground on the opening day of the 
hunting season 

6. The amount of snow on the ground on the last day of the 
hunting season 

7. Temperature at 7 A.M. on the opening day of the hunting 
season 

8. Maximl111l temperature on the opening day of the hunting season 

9. Temperature at 7 A.M. on the last day of the hunting season 

10. Maximl111l temperature on tbe last day of the hunting season 
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Appendix Table II. Variables relating to hunting season characteristics, 
hunting pressure, and the characteristic components 
of the deer kill in the previous hunting seasons for 
Craig County, Virginia, 1954 to 1967. 

1. Type of season coded as a dummy variable: 

Xl x2 Season Type 

1 0 "Any deer" at the beginning of the season 

0 1 "Any deer" at the end of the season 

-1 ~1 "Buck only" hunting season 

2. Total number of hunting days during the hunting season 

3. Number of days of "any deer" hunting during the hunting season 

4. Number of Saturdays in the hunting season 

5. Number of holidays in the hunting season 

6. Big game damage stamp sales 

7. Proportion of antlerless deer in the kill during the previous 
hunting season 

8. Proportion of total antlerlesa deer in the kill in the two 
previous hunting seasons 
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Appendix Table III. Multiple linear regression equations relating to 
the variables influencing deer harvest in 74 Virginia counties. 
Natural logarithms are used throughout and are designated by Ln. 
Errors in some of the R2 values are due to rounding. 

County and 
Data Years 

Accomack 
1948-1967 

Albemarle 
1948-1963 
1965-1967 

Alleghany 
1948-196 7 

Equation and Variables Significant 
at the 95 percent Confidence Level 

Ln Y = 1.11631 + 0.71698 x1 

where: 

x1 = Ln of the buck kill during 
the previous hunting season 

Contribution to 
Total R2 Value 

o. 7822 

Total R2 0.7822 

Ln Y = 2.78111 + 0.73063 X1 + 

0. 52835 x2 

where: 

x1 = 1 if the hunting season was 
"any deer" during the en ti re 
hunting season 

= 0 if the hunting season was 
"any deer" at the beginning of 
the hunting season 

= -1 if the hunting season was 
"buck only" 

x2 = Ln of the buck kill during 
the previous hunting season 

Ln Y 

where: 

0.26429 + 0.98715 x1 + 

0.10285 x2 

Total R2 

0.6423 

o. 1072 

o. 7496 
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Appendix Table III. (Continued) 

County and 
Data Years 

Amelia 
1948-196 7 

Appomattox 
1948-1956 
1858-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

Contribution to 
Total R2 Value 

x1 = Ln of the buck kill during 
the previous hunting season 

x2 = Number of days of "any deer" 
hunting during the hunting 
season 

Ln Y = 0.56338 + 0.88999 x1 + 

0.02201 x2 

where: 

Total R2 

X1 = Ln of the buck kill during 
the previous hunting season 

x2 = Number of days of "any deer" 
hunting during the hunting 
season 

Ln Y = 1.38452 + 0.71639 x1 -

0.64265 x2 

where: 

Total R2 

x1 = Ln of the buck kill during 
during the previous hunting 
season 

x2 = Amount of precipitation, in 
hundredths of inches, during 
the first day of the hunting 
season 

Total R2 

o. 9760 

0.0071 

o. 9831 

o. 7860 

0.1095 

0. 8955 

0. 7287 

0 .0766 
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Appendix Table III. (Continued) 

County and 
Data Years 

Augusta 
1948-196 7 

Bath* 
1948-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

Ln Y = 0.62863 + 0.96882 x1 + 

0.24660 x2 

where: 

xl = Ln of the buck kill during 
the previous hunting season 

x2 = 1 if the hunting season was 
"any deer" at the beginning 
of the hunting season 

= 0 if the hunting season was 
"any deer" at the end of the 
hunting season 

= -1 if the hunting season was 
"buck only" 

Total R2 

Ln Y = 1.29516 + 0.80443 x1 + 

0.19568 x2 + 0.21071 x3 + 

0.09297 X4 

where: 

Xl Ln of the buck kill during the 
previous hunting season 

X2 = 1 if the hunting season was 
"any deer" at the end of the 
hunting season 

= 0 if the hunting season was 
"any deer" at the beginning of 
the hunting season 

= -1 if the hunting season was "buck 
only" 

Contribution to 
Total R2 Value 

o. 8523 

0.0800 

o. 9323 

o. 8551 

0.0948 



75 

Appendix Table III. (Continued) 

County and 
Data Years 

Botetourt* 
1952-196 7 

Brunswick 
1948-1962 
1964-1967 

Buckingham 
1948-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

x3 = Number of Saturdays during 
the hunting season 

x4 = Number of days of "any deer" 
hunting during the hunting 
season 

Total R2 

Ln y = o.95566 + o.86026 x1 
where: 

x1 = Ln of the total deer kill 
during the previous hunting 
season 

Ln Y = 0.74972 + 0.97909 x1 
+ 0.44638 x2 

where: 

2 Total R 

x1 = Maximum number of deer allowed 
per hunter during the hunting 
season 

Ln Y 

Ln of the total deer kill 
during the previous season 

0.42739 + 1.87686 x1 + 

o.02876 x2 - o.92595 x3 
where: 

Total R2 

X1 = Ln of the buck kill during 
the previous hunting season 

Contribution to 
Total R2 Value 

0 .0159 

0.0109 

o. 976 7 

0.9678 

0.9678 

0.8308 

0.0590 

0, 8898 

0.8148 
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Appendix Table III. (Continued) 

County ~d 
Data Years 

Caroline 
1948-196 7 

Carroll 
1955-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

x2 = Number of days of "any deer" 
hunting during the hunting 
season 

x3 = Ln of the total deer kill 
during the previous hunting 
season 

Ln Y = 5.81219 + 2.08185 x1 + 

0.18501 x2 
where: 

Total R2 

X1 = 1 if the hunting season was 
"any deer" during the entire 
hunting season 

• 0 if the hunting season was 
"any deer" at the beginning 
of the seas on 

= -1 if the hunting season was 
"buck only" 

Ln of the buck kill during 
the previous hunting season 

Total R2 

Ln Y = 0.28835 + 0.93097 x1 

where: 

x1 = Ln of the total deer kill 
during the previous hunting 
season 

Total R2 

Contribution to 
Total R2 Value 

0.1095 

o. 0308 

0.9551 

0.5686 

o. 0972 

0.6658 

0.7412 

0.7412 
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Appendix Table III. (Continued) 

County and 
Data Years 

Charles City 
1948-1967 

Charlotte 
1948-1967 

Chesterfield 
1948-1953 
1955-196 7 

Equation and Variables Significant 
at the 95 percent Confidence Level 

Ln y = 5.61977 + o.58853 x1 + 

0.10489 X2 

where: 

x1 = 1 if the hunting season was 
"any deer" during the entire 
season 

= 0 if the hunting season was 
"any deer" at the beginning 
of the hunting season 

= -1 if the hunting season was 
"bucks only" 

x2 = Number of holidays during 
the hunting season (see 
text) 

Ln Y = 1.00497 + o.69570 x1 

where: 

2 Total R 

x1 = Ln of the total deer kill 
during the previous hunting 
season 

Ln y = 1.18366 + 0.02704 x1 + 

O. 76396 x2 

where: 

Total R2 

X1 = Number of days of "any deer" 
hunting during the hunting 
season 

Contribution to 
Total R2 Value 

o. 7942 

0.0507 

0.8449 

0.4839 

0.4839 

0.6017 
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Appendix Table III, (Continued) 

County and 
Data Years 

Clarke 
1954-1967 

Craig* 
1954-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

x2 = Ln of the buck kill during 
the previous hunting season 

Total R2 

Ln Y ~ 2.68987 + 0.24549 + 1.74711 x2 

+ 0.14613 X3 + 0.07656 x4 
where: 

x1 = Ln of the total deer kill 
during the previous hunting 
season 

x2 = Proportion of antlerless deer 
in the kill in the previous 
hunting season 

x3 = 1 if the hunting season was 
"any deer" during the en ti re 
hunting season 

= 0 if the hunting season was 
"any deer" at the beginning of 
the hunting season 

= -1 if the hunting season was 
"buck only" 

Number of days of "any deer" 
hunting during the hunting 
season 

Ln Y = 2.84699 + 0,44612 x1 + 

0,22957 x2 + 0.05737 x3 

where: 

Total R2 

Contribution to 
Total R2 Value 

0. 2630 

o. 8647 

0,8835 

0.0651 

0.0313 

0.0110 

0.9909 
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Appendix Table III. (Continued) 

County and 
Data Years 

Culpeper 
1952-1963 
1965-1967 

Cumberland 
1948-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

Contrib~tion to 
Total R Value 

Ln of the total deer kill 
during the previous hunting 
season 

x2 Number of days of "any deer" 
hunting during the hunting 
season 

X3 = Total number of hunting days 
during the hunting season 

Total R2 

Ln y = 4.35545 + 0.02224 x1 + o.53218 x2 
0.13487 x3 - 0.20328 x4 - 0.51640 x5 

where: 

X = Number of days of "any deer" 1 hunting during the hunting 
season 

X2 = Maximum number of deer allowed 
per hunter during the hunting 
season 

X3 = Ln of the buck kill during 
the previous hunting season 

X4 = Number of Saturdays during 
the hunting season 

x5 = Proportion of total anterless 
deer in the kill in the two 
previous hunting seasons 

Total R2 

Ln y = 1.36318 + 1.70095 X1 + 0.54305 X2 

- 0.83604 x3 - 0.24441 x4 

o. 7370 

0.0834 

0.0784 

0.8988 

0.8234 

0.0943 

0.0423 

0.0138 

0.0095 

o. 9832 
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Appendix Table III. (Continued) 

County and 
Data Years 

Dinwiddie 
1948-1963 
1965-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

where: 

x1 = Ln of the buck kill during 
the previous hunting season 

x2 = 1 if the hunting season was 
"any deer" during the entire 
hunting season 

= 0 if the hunting season was 
any deer" at the end of the 
hunting season 

= -1 if the hunting season was 
"buck only" 

X3 = Ln of the total deer kill 
during the previous hunting 
season 

X4 = Amount of precipitation, in 
hundredths, during the first 
day of the hunting season 

Ln Y = 0.26540 + 0.95673 x1 + 

0.01866 x2 

where: 

Total R2 

x1 = Ln of the buck kill during the 
previous hunting season 

x2 = Number of days of "any deer" 
hunting during the hunting 
season 

Total R2 

Contribution to 
Total R2 Value 

0. 7031 

0.2059 

0.0321 

0.0273 

0.9683 

0.8496 

0.0866 

o. 9362 
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Appendix Table III. (Continued) 

County and 
Data Years 

Essex 
1948-1967 

Fauquier 
1953-1963 
1965-1967 

Fluvanna 
1948-1960 
1962-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

Ln y = 1.18927 + o.98272 x1 -

2.07693 x2 
where: 

X1 = Ln of the buck kill during 
the previous hunting season 

Proportion of total antlerless 
deer in the kill in the two 
previous hunting seasons 

Ln Y = 3.16703 + 0.37561 Xl + 

o. 49772 

where: 

Total R2 

x1 = Ln of the total deer kill 
during the previous hunting 
season 

x2 = l if the hunting season was 
"any deer" during the entire 
season 

= 0 if the hunting season was 
"any deer" at the beginning 
of the hunting season 

= -1 if the hunting season was 
"buck only" 

Ln Y = 1.42617 + 0.33437 x1 + 

0.46221 x2 + 0.45766 X3 

Total R2 

Contribution to 
Total R2 Value 

0.6829 

0.1146 

o. 7975 

o. 8597 

0.0871 

0.9468 
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Appendix Table III. (Continued) 

County and 
Data Years 

Frederick 
1948-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

where: 

x1 = Ln of the total deer kill 
during the previous hunting 
season 

1 if the hunting season was 
"any deer" during the entire 
hunting season 

= 0 if the hunting season was 
"any deer" at the end of the 
hunting season 

= -1 if the hunting season was 
"buck only" 

x
3 

= Ln of the buck kill during 
the previous hunting season 

r.n y = 2.28712 + o.63874 x1 + 

0.29663 x2 
where: 

Total R2 

x1 = Ln of the total deer kill 
during the previous hunting 
season 

x2 = 1 if the hunting season was 
"any deer" at the end of the 
hunting season 

= 0 if the hunting season was 
"any deer" at the beginning 
of the hunting season 

= -1 if the hunting season was 
"buck only" 

Contribution to 
Total R2 Value 

0. 8597 

0.0265 

0.0265 

0.9577 

0.8410 

0.0946 

Total R2 o. 9356 
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Appendix Table III. (Continued) 

County and 
Data Years 

Gloucester 
1948-1966 

Goochland 
1948-1967 

Grayson 
1948-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

Ln Y = 1.84213 + 0.02910 x1 + 

0. 52139 X2 

where: 

x1 = Number of days of "any deer" 
hunting during the hunting 
season 

x2 • Ln of the buck kill during 
the previous hunting season 

Total R2 

Ln Y • 0.64102 - 0.74732 x1 + 

0.03050 x2 + 1.62907 x3 -

0,27754 X4 

where: 

x1 • Ln of the total deer kill 
during the previous hunting season 

x2 • Number of days of "any deer" 
hunting during the hunting 
season 

x3 • Ln of the buck kill during 
the previous hunting season 

x4 • Amount of precipitation, in 
hundredths, during the first 
days of the hunting season 

Total R2 

Ln Y = 2.09828 + 0.57351 X1 + 

o.32546 x2 + 0.22166 x
3 

Contribution to 
Total R2 Value 

0.8017 

0.1013 

o. 9030 

0. 8620 

0.0460 

0.0337 

0.0175 

0.9593 
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Appendix Table III. (Continued) 

County and 
Data Years 

Greensville 
1948-1967 

Halifax 
1948-1963 
1965-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

where: 

X1 = Ln of the buck kill during 
the previous hunting season 

X = Number of days of "any deer" 2 hunting during the hunting 
season 

x3 = Number of Saturdays during the 
hunting season 

Ln Y • 0.74148 + 0.83914 X1 + 

0.01754 x2 

where: 

Total R2 

x1 • Ln of the buck kill during.the 
previous hunting season 

X • Number of days of "any deer" 2 hunting during the hunting 
season 

Total R2 

Ln Y • 1.36879 + 0.02048 x1 + 

0.82084 x2 - 1.32568 x3 + 

0.39515 x4 

where: 

x1 • Number of days of "any deer" 
hunting during the hunting 
season 

Contribution to 
Total R2 Value 

o. 8083 

o. 0848 

0.0261 

o. 9192 

0.8824 

0.0625 

0.9449 

o. 7685 



85 

Appendix Table III. (Continued) 

Collllty and 
Data Years 

Hanover 
1948-1963 
1965-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

Contribution to 
Total R2 Value 

x2 • Maximum number of deer allowed 
per hunter during the hunting 
season 0.1085 

x3 • Proportion of total antlerless deer 
in the kill in the two previous 
hunting seasons 0.0308 

X • Ln of the total deer kill 
4 during the previous hunting season 0.0372 

Total R2 0.9449 

Ln Y • 5.70330 + 0.59997 x1 + 0.29596 ~ 

+ 0.40313 X3 - 0.12785 x4 + 

0,22585 x5 

wheres 

x1 • Maximum number of deer allowed per 
hunter during the hunting season 

Xi • 1 if the hunting season was "any 
deer" during the entire hunting 
season 

• -1 if the hunting season was 
"buck only" 

x3 • Ln of the buck kill during the 
previous hunting season 

x4 • Total number of hunting days 
during the hunting season 

x5 • Number of Saturdays during the 
hunting season 

Total R2 

o. 7648 

0.1188 

0.0271 

0.0253 

0.0197 

0.9557 
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Appendix Table III. (Continued) 

County and 
Data Years 

Henrico 
1948-1967 

Highland* 
1948-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

Ln Y = 2.24834 + 2.84554 x1 + 

0.66547 x2 
where: 

x1 = Proportion of antlerless deer 
in the kill in the previous 
hunting season 

X • Maximum number of deer 2 allowed per hunter during 
the hunting season 

Ln Y • 0.86163 + 0.78322 X1 + 

0.23450 Xz + 0.35024 x3 

where: 

2 Total R 

Xi • Ln of the buck kill during the 
previous hunting season 

x2 • Number of days of "any deer" 
hunting during the hunting 
season 

x3 • Number of Saturdays during 
the hunting season 

Total R2 

Isle of Wight Ln Y • 0.22868 + 0.89617 X1 + 

0.10134 X2 

where: 

X1 a Ln of the total deer kill 
during the previous season 

Contribution to 
Total R2 Value 

0.6769 

0.0783 

0.7551 

o. 9182 

0.0270 

o. 0230 

o. 9682 

0.9408 
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Appendix Table III. (Continued) 

County and 
Data Years 

James City 
1948-1967 

King George 
1948-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

x2 = Number of holidays during the 
hunting season (see text) 

Total R2 

Ln y = 5.67954 + 0.49730 x1 
where: 

x1 = 1 if the hunting season was 
"any deer" during the entire 
hunting season 

= 0 if the hunting season was 
"any deer" at the end of the 
hunting season 

• -1 if the hunting season was 
"buck only" 

Ln y = 2.26115 + o.62539 x1 + 

0.56678 x2 - 1.25570 x3 
where: 

x1 = Ln of the total deer kill 
during the previous hunting 
season 

2 Total R 

x2 = 1 if the hunting season was 
"any deer" during the entire 
hunting season 

= 0 if the hunting season was 
"any deer" at the beginning 
of the hunting season 

= -1 if the hunting season was 
"buck only" 

Contribution to 
Total R2 Value 

0.0158 

0.9566 

o. 8368 

0.8368 

0.9298 

0.0479 
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Appendix Table III. (Continued) 

County and 
Data Years 

Equation and Variables Significant 
at the 95 percent Confidence Level 

x3 = Proportion of antlerless deer 
in the kill in the previous 
hunting season 

Total R2 

King and Queen Ln Y = 0.16195 + 1.41524 x1 + 

0.05553 x2 

where: 

x1 = Maximum number of deer allowed 
per hunter during the hunting 
season 

Xz • Number of days of "any deer" 
hunting during the hunting 
season 

Total R2 

King William Ln Y • 4.11519 + 0.01415 x1 + 
1948-1966 

Lancaster 

0.52519 X2 

where: 

x1 • Number of days of "any deer" 
hunting during the hunting 
season 

Xz • Maximum number of deer allowed 
per hunter during the hunting 
season 

Ln Y = -1.07618 + 1.05994 x1 + 

1.07463 x2 - 1.63531 x3 

Total R2 

Contribution to 
Total R2 Value 

0.0118 

o. 9896 

0. 8592 

0.0330 

o.8922 

0.8457 

0.0503 

0.8960 
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Appendix Table III. (Continued) 

County and 
Data Years 

Louisa 
1948-1967 

Lunanburg 
1956-1963 
1965-1967 

Madison 
1954-1963 
1965-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

where: 

X1 = Ln of the buck kill during the 
previous hunting season 

x2 a Maximum number of deer allowed 
per hunter during the hunting 
season 

x3 = Proportion of antlerless deer 
in the kill in the previous 
hunting season 

Ln Y • 0.67333 + 0.87949 x1 

where: 

2 Total R 

x1 • Ln of the total deer kill 
during the previous hunting 
season 

Total a2 

Ln Y • 2.27323 + 0.39878 x1 
where: 

x1 • Ln of the total deer kill 
during the previous hunting 
season 

Ln Y • 0.43708 + 1.41127 x1 

where: 

2 Total R 

Contribution to 
Total R2 Value 

0.9637 

0.0099 

0.0083 

o. 9819 

0.9052 

0,9052 

o. 7211 

o. 7211 
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Appendix Table III. (Continued) 

County and 
Data Years 

Mathews 
1948-1966 

Mecklenburg 
1948-1961 
1963 
1965-196 7 

Middlesex 
1948-1966 

Equation and Variables Significant 
at the 95 percent Confidence Level 

x1 = Maximum number of deer allowed 
per hunter during the hunting 
season 

Total R2 

Ln Y = 3.88717 + 0.87192 x1 

where: 

x1 = 1 if the hunting season was 
"any deer" during the entire 
hunting season 

= 0 if the hunting season was 
"any deer" at the beginning 
of the hunting season 

= -1 if the hunting season was 
"buck only" 

Total R2 

Ln Y = 0.97305 + 0.63619 x1 

where: 

x1 = Ln of the total deer kill 
during the previous hunting 
season 

Ln Y = -0.75693 + 2.14709 X1 + 

0.36099 x2 - 2.23784 x3 
where: 

Total R2 

x1 = Maximum number of deer allowed 
per hunter during the hunting 
season 

Contribution to 
Total R2 Value 

0.7609 

0. 7609 

0.8553 

0.8553 

0.4621 

0.4621 

0.5214 
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Appendix Table III. (Continued) 

County and 
Data Years 

New Kent 
1948-1958 
1960-1967 

Norfolk 
1949-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

x2 = Nl..llnber of holidays during 
the hunting season 

x3 = Proportion of antlerless deer 
in the kill in the previous 
hunting season 

Ln y = 2.62112 + o.62966 x1 -

1.45721 x2 + 0.65680 x3 

where: 

Total R2 

x1 = 1 if the hunting season was 
"any deer" during the entire 
hunting season 

= 0 if the hunting season was 
"any deer" at the end of 
the hunting season 

• -1 if the hunting season 
was "buck only" 

X = Proportion of antlerless deer 2 in the kill in the previous 
hunting season 

x3 = Ln of the buck kill during 
the previous hunting season 

Ln Y = 1.95014 + 0.57013 x1 -

2.39855 x2 + 0.76924 x3 

where: 

Total R2 

Contrib~tion to 
Total R Value 

0.1602 

0.1156 

o. 7972 

0.7624 

0.0704 

0.8380 

o. 9166 



92 

Appendix Table III. (Continued) 

County and 
Data Years 

Equation and Variables Significant 
at the 95 percent Confidence Level 

Contribution to 
Total R2 Value 

x1 = 1 if the hunting season was 
"any deer" during the entire 
hunting season 

= 0 if the hunting season was 
"any deer" at the beginning 
of the hunting season 

= 0 if the hunting season was 
"any deer" at the end of 
the hunting season 

= -1 if the hunting season 
was "buck only" 

x2 = Proportion of total antlerless deer 
in the kill in the two previous 
hunting seasons 

x3 = Ln of the total deer kill 
during the previous hunting 
season 

Total R2 

Northumberland Ln Y = 0.65969 + 0.94806 x1 -
1948-1963 
1965 and 1.09056 x2 1967 

where: 

xl = Ln of the total deer kill 
during the previous hunting 
season 

x2 = Amount of precipitation, in 
hundredths of inches, during the 
first day of the hunting season 

Total R2 

o. 7217 

0.0944 

0.1051 

o. 9211 

0. 8940 

0.0262 

0.9202 
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Appendix Table III. (Continued) 

County and 
Data Years 

Nottoway 
1956-1963 
1965-1967 

Orange 
1952-1963 
1965-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

Ln Y = 5.04547 + 2.05908 x1 + 

o.94773 x2 - o.04528 x3 
where: 

x1 = 1 if the hunting season was 
"any deer" during the entire 
hunting season 

= 0 if the hunting season was 
"any deer" at the end of the 
hunting season 

= -1 if the hunting season 
was "buck only" 

x2 = Maximum number of deer allowed 
per hunter during the hunting 
season 

Number of days of "any deer" 
hunting during the hunting 
season 

Ln y = 4.27171 + o.73707 x1 
where: 

2 Total R 

x1 = 1 if the hunting season was 
"any deer" during the entire 
hunting season 

= 0 if the hunting season was 
"any deer" at the beginning 
of the hunting season 

= -1 if the hunting season was 
"buck only" 

Total R2 

Contribution to 
Total R2 Value 

o. 6139 

0.1859 

0.0996 

0.8994 

0.8127 

o. 8127 
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Appendix Table III. (Continued) 

County and 
Data Years 

Page 
1948-1967 

Patrick 
1957-1967 

Powhatan 
1948-196 7 

Equation and Variables Significant 
at the 95 percent Confidence Level 

Ln Y = 0.18341 + 1.06930 x1 -

1. 75222 Xi 
where: 

X1 = Ln of the total deer kill 
during the previous hunting 
season 

Xi = Proportion of antlerless 
deer in the kill in the 
previous hunting season 

Ln Y = 4.99356 + 0.51591 x1 

where: 

2 Total R 

x1 = 1 if the hunting season was 
"any deer" at the beginning 
of the hunting season 

= -1 if the hunting season was 
"buck only" 

Ln Y = 0.91902 + 0.60053 x1 + 

0.02615 X2 + 0.55586 X3 

where: 

Total R2 

x1 = Ln of the buck kill 
during the previous hunting 
season 

Contribution to 
Total R2 Value 

o. 9610 

0.0297 

0.8906 

0.9000 

0.9000 

o. 8435 
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Appendix Table III. (Continued) 

County and 
Data Years 

Equation and Variables Significant 
at the 95 percent Confidence Level 

x2 = Number of days of "any deer" 
hunting during the hunting 
season 

X3 = Maximum number of deer allowed 
per hunter during the hunting 
season 

2 Total R 

Prince Edward Ln Y = 1.05798 + 0.36693 x1 + 
1948-1967 

o.02851 x2 + .62111 x3 

where: 

x1 • Ln of the total deer kill 
during the previous 
hunting season 

X2 • Number of days of "any deer" 
hunting during the hunting 
season 

x3 • Maximum number of deer 
allowed per hunter during 
the hunting season 

Prince George Ln Y • 6.41929 + 0.78051 X1 -
1955-1959 
1961-1967 o. 68412 x2 

where: 

x1 • 1 if the hunting season 

Total R2 

Contribution to 
Total R2 Value 

0.0802 

0.0232 

0.9469 

0. 5193 

0.2088 

0.1003 

0.8285 
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Appendix Table III. (Continued) 

County and 
Data Years 

Equation and Variables Significant 
at the 95 percent Confidence Level 

was"any deer" during the end 
of the hunting season 

= 0 if the hunting season was 
"any deer" at the end of 
the hunting season 

= -1 if the hunting season 
was "buck only" 

x2 • Proportion of antlerless 
deer in the kill in the 
previous hunting season 

Total R2 

Prince William Ln Y = 4.10332 + 3.47687 x1 -

o.25629 x2 

where: 

X = Proportion of total antlerless 1 deer in the kill in the two 
previous hunting seasons 

x2 = 1 if the hunting season was 
"any deer" at the beginning 
of the hunting season 

• 0 if the hunting season 
was "any deer" during the 
en ti re hunting seas on 

• -1 if the hunting season was 
"buck only" 

2 Total R 

Contribution to 
Total R2 Value 

0.8786 

0. 0419 

0.9205 

o. 7976 

0 .1068 

0.9044 
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Appendix Table III. (Continued) 

County and 
Data Years 

Rappahannock 
1952-1963 
1965-1967 

Richmond 
1948-196 7 

Equation and Variables Significant 
at the 95 percent Confidence Level 

Ln Y - 1.12794 + 0.74509 x1 

where: 

x1 = Ln of the total deer 
kill during the previous 
hunting season 

Total R2 

Ln Y = 0.23244 + 2.47711 x1 + 

0.02230 x2 - 1.65542 x
3 

+ 

o.67194 x4 

where: 

x1 = Ln of the buck kill 
during the previous 
hunting season 

x2 • Number of days of 
"any deer" hunting 
during the hunting 
season 

X = Ln of the total deer 3 kill during the 
previous hunting season 

x4 = Maximum number of deer 
allowed per hunter during 
the hunting season 

Contribution to 
Total R2 Value 

o. 7351 

o. 7351 

0.8778 

0.0164 

0.0095 
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Appendix Table III. (Continued) 

County and 
Data Years 

Roanoke 
1952-1967 

Rockbridge* 
1949-1967 

Rockingham 
1948-1967 

Russell 
1957-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

Ln Y = 3.24079 - 0.10529 x1 

where: 

x1 = Number of hunting days 
during the hunting 
season 

Ln Y = 0.75057 + 0.88816 x1 

where: 

x1 = Ln of the total deer 
kill during the 
previous hunting 
season 

Ln Y = 0.17730 + 1.04203 x1 

where: 

x1 • Ln of the buck kill 
during the previous 
hunting season 

Ln Y • 1.51776 + 0,20473 x1 
where: 

Total R2 

Total R2 

2 Total R 

Total R2 

X1 • Number of days of "any deer" 
hunting during the hunting 
season 

Contribution to 
Total R2 Value 

o. 9817 

0.4174 

0.4174 

o. 9519 

o. 9519 

o. 9712 

o. 9712 

0.1704 
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Appendix Table III. (Continued) 

County and 
Data Years 

Scott 
1948-1967 

Shenandoah 
1948-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

Ln Y = o.74106 + o.91301 x1 + 

O. 28028 x2 
where: 

Total R2 

xl = Ln of the buck kill during 
the previous hunting season 

Xz = 1 if the hunting season was 
"any deer" at the end of the 
hunting season 

= 0 if the hunting season was 
"any deer" at the beginning of 
the hunting season 

= -1 if the hunting season was 
"buck only" 

Ln Y • 1.60078 + 0.29504 x1 

+ O. 82370 x2 
where: 

2 Total R 

x1 • 1 if the hunting season was 
"any deer" at the beginning of 
the hunting season 

• 0 if the hunting season was 
"any deer at the end of the 
hunting season 

= -1 if the hunting season was 
"buck only" 

x2 = Ln of the buck kill during 
the previous hunting season 

Total R2 

Contribution to 
Total R2 Value 

0.1704 

o. 6 796 

0.0987 

o. 7783 

0.8757 

0.0501 

0.9258 
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Appendix Table III. (Continued) 

County and 
Data Years 

Smyth* 
1948-1967 

Southampton 
1948-1959 
1961-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

Ln Y = 1.02498 + 1.48241 X1 + 

0.34586 x2 - 0.62219 X3 

where: 

xl = Ln of the buck kill during 
the previous hunting season 

x2 = NlllUber of days of "any 
"deer" hunting during the 
hunting season 

x3 = Ln of the total deer kill 
during the previous hunting 
season 

Ln y = 6.27374 + o.47824 x1 -

0.47087 x2 + 1.27221 x3 

where: 

2 Total R 

x1 = 1 if the hunting season was 
"any deer" during the entire 
hunting season 

a 0 if the hunting season was 
"any deer" at the end of the 
hunting season 

= -1 if the hunting season was 
"buck only" 

X = Amount of precipitation, in 2 hundredths of inches, during 
the first day of the hunting 
season 

x3 = Proportion of antlerless deer 
in the kill in the previous 
hunting season 

Contribution to 
Total R2 Value 

0. 7762 

0.0705 

0.0380 

0.8847 

0.9042 

0 .0393 

0.0219 
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Appendix Table III. (Continued) 

County and 
Data Years 

Equation and Variables Significant 
at the 95 percent Confidence Level 

Total R2 

Spotsylvania Ln Y = 0.50249 + 0.93049 x1 + 
1948-1963 
1965-1967 0.02618 X2 - 2.36232 x3 -

Stafford 
1952-1963 
1965-1967 

0.28860 x4 
where: 

x1 = Ln of the total deer kill 
during the previous hunting 
season 

x2 = Number of days of "any deer" 
hunting during the hunting 
season 

x3 = Proportion of antlerless deer 
in the previous hunting season 

x4 = Amount of precipitation, in 
hundredths of inches, during 
the first day of the hunting 
season 

Ln Y = 3.79152 + 0.62621 x1 + 

O. 31055 x2 
where: 

Total R2 

x1 = 1 if the hunting season was 
"any deer" during the entire 
hunting season 

= 0 if the hunting season was 
"any deer at the beginning of 
the hunting season 

Contribution to 
Total R2 Value 

0.9654 

o. 8945 

0.0366 

0.0258 

0.0122 

• 9691 
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Appendix Table III. (Continued) 

Cotnlty and 
Data Years 

Surry 
1948-1967 

Sussex 
1948-1959 
1961-196 7 

Equation and Variables Significant 
at the 95 percent Confidence Level 

= -1 if the hunting season was 
"buck only" 

Xi = Ln of the total deer kill 
during the previous hunting season 

Ln Y = 2.93277 + 0.47694 x1 + 

0.54299 Xi 
where: 

Total R2 

x1 = 1 if the hunting season was 
"any deer" during the 
entire htnlting season 

= 0 if the hunting season was 
"any deer" at the end of 
the hunting season 

= -1 if the hunting season was 
"buck only" 

x2 = Ln of the buck kill during the 
previous hunting season 

Ln Y = 5.38341 + 0.20508 X1 + 

0.02793 x2 
where: 

Total R2 

x1 = 1 if the hunting season was 
"any deer" during the entire 
hunting season 

= 0 if the hunting season was 
"any deer" at the end of the 
htnlting season 

Contribution to 
Total R2 Value 

0.8435 

0.1347 

o. 9782 

0.7654 

0.1271 

0.8925 
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Appendix Table III. (Continued) 

County and 
Data Years 

Tazewell* 
1954-1967 

Warren 
1948-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

= -1 if the hunting season was 
"buck only" 

= Number of days of "any deer" 
hunting during the hunting season 

Ln Y = 3.54583 + 0.42116 x1 + 

0.02086 x2 
where: 

Total R2 

X = 1 if the hunting season was 1 "any deer" at the beginning of 
the hunting season 

= 0 if the hunting season was 
"any deer" at the end of the 
hunting season 

= -1 if the hunting season was 
"buck only" 

x2 = Minimum temperature recorded 
on the first day of the 
hunting season 

Ln Y = 0.80289 + 0.90794 x1 -

0.69779 x2 + 0.12510 x3 
where: 

Total R2 

x1 = Ln of the buck kill during the 
previous hunting season 

x2 = Amount of precipitation, in 
hundredths of inches, during 
the first day of the hunting 
season 

Contrib~tion to 
Total R Value 

0.8727 

0.0524 

0.9251 

0.5761 

0.1536 

o. 7297 

0.9591 

0.0134 
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Appendix Table III. (Continued) 

County and 
Data Years 

Washington* 
1954-1967 

Equation and Variables Significant 
at the 95 percent Confidence Level 

x3 = Number of days of "any deer" 
hllllting during the hllllting 
season 

Total R2 

Ln Y = 4.72435 + 0.34041 X1 

where: 

xl = Number of days of II any deer" 
hunting during the hunting 
season 

Total R2 

Westmoreland Ln Y = 0.66360 + 0.85508 x1 1948-1958 
1960-1967 where: 

Wise* }:_/ 

x1 = Ln of the total deer kill 
during the previous hunting 
season 

Ln Y = 2.28738 - o.17806 x1 
where: 

2 
Total R 

x1 = Total number of hunting days 
during the hllllting season 

Total R2 

Contribution to 
Total R2 Value 

0.0070 

0.9795 

o. 7974 

o. 7974 

o. 8712 

o. 8712 

0.5262 

0.5262 

* Counties that were included in the preliminary analysis 

!::./ The dependent variable, Y, for Wise County is deer 
kill per 10 square miles of the county open during 
the hunting season. 



Appendix Table IV. Natural logarithms of numbers from 10 to 2400 

No. Ln No. Ln No. Ln No. Ln No. Ln No. Ln No. Ln No. Ln 

10 2. 30258 310 5. 73657 610 6.41346 910 6. 81345 1210 7.09838 1510 7.31987 1810 7 .50108 2110 7 .65444 
20 2.99573 320 5. 76832 620 6.42972 920 6.82437 1220 7 .10661 1520 7. 32647 1820 7.50659 2120 7.65917 
30 3. 40120 330 5. 79909 630 6.44572 930 6. 83519 1230 7.11477 15 30 7. 33302 1830 7.51207 2130 7. 66388 
40 3. 68888 340 5.82895 640 6. 46147 940 6.84588 1240 7 .12287 1540 7. 33954 1840 7.51752 2140 7. 66856 
50 3.91202 350 5. 85793 650 6.47697 950 6.85646 1250 7. 13090 1550 7. 34601 1850 7.52294 2150 7.67322 
60 4.09434 360 5. 88610 660 6.49224 960 6.86693 1260 7.13887 1560 7. 35244 1860 7. 52833 2160 7. 6 7786 
70 4.24850 370 5. 91350 670 6.50728 970 6. 87730 12 70 7. 146 77 15 70 7. 35883 1870 7.53369 2170 7. 68248 
80 4. 38203 380 5.94017 680 6.5220~ 980 6.88755 1280 7 .15462 1580 7. 36518 1880 7. 53903 2180 7. 68708 
90 4.49981 390 5.96615 690 6.53669 990 6.89771 1290 7 .16240 1590 7. 37149 1890 7 .54433 2190 7.69166 

100 4. 60517 400 5. 99146 700 6.55108 1000 6.90776 1300 7 .17012 1600 7. 37776 1900 7 .54961 2200 7.69621 
110 4. 70048 410 6 .01616 710 6.56526 1010 6.91771 1310 7.17778 1610 7. 38399 1910 7 .55486 2210 7. 70075 
120 4.78749 420 6.04025 720 6.57925 1020 6.92756 1320 7. 185 39 1620 7. 39018 1920 7.56008 2220 7.70526 
130 4. 86 753 430 6.06379 730 6.59304 1030 6.93731 1330 7.19293 1630 7. 39634 1930 7 .56528 2230 7. 709 76 
140 4. 94164 440 6.08677 740 6.60665 1040 6.94698 1340 7.20043 1640 7. 40245 1940 7.57044 2240 7. 71423 .... 
150 5 .01064 450 6.10925 750 6.62007 1050 6.95655 1350 7.20786 1650 7.40853 1950 7 .5 7558 2250 7. 71869 0 

\JI 

160 .5.07517 460 6.13123 760 6.63332 1060 6.96602 1360 7. 21524 1660 7.41457 1960 7. 58070 2260 7. 72312 
170 5 .13580 470 6.15273 770 6.64639 1070 6.97541 1370 7. 2225 7 16 70 7. 42058 19 70 7. 5 85 79 2270 7. 72754 
180 5.19296 480 6.17379 780 6.65929 1080 6.98472 1380 7. 22984 1680 7. 42655 1980 7.59085 2280 7.73193 
190 5.24702 490 6 .19441 790 6.67203 1090 6.99393 1390 7.23706 1690 7. 43248 1990 7.59589 2290 7.73631 
200 5. 29832 500 6.21461 800 6.68461 1100 7.00307 1400 7.24423 1700 7.43838 2000 7.60090 2300 7. 74066 
210 5.34711 510 6.23441 810 6.69703 1110 7.01212 1410 7. 25135 1710 7.44425 2010 7. 60589 2310 7. 74500 
220 5.39363 520 6.25383 820 6.70930 1120 7.02108 1420 7.25841 1720 7. 45008 2020 7. 61085 2320 7. 74932 
230 5. 43808 530 6.27288 830 6.72143 1130 7.02997 1430 7. 26543 1730 7.45588 2030 7 .61579 2330 7. 75362 
240 5 .48064 540 6.29157 &40 6.73340 1140 7.03878 1440 7.27240 1740 7. 46164 2040 7. 620 71 2340 7. 75791 
250 5.52146 550 6.30992 850 6.74524 1150 7.04752 1450 7 .27932 1750 7.46737 2050 7.62560 2350 7. 76217 
260 5 .56068 560 6.32794 860 6.75693 1160 7.05618 1460 7. 28619 1760 7. 47307 2060 7. 6 3046 2360 7. 76642 
270 5.59842 570 6.34564 870 6.76849 1170 7.06476 1470 7.29302 1770 7.47873 2070 7. 63530 2370 7. 77065 
280 5.63479 580 6.36303 880 6.77992 1180 7.07327 1480 7. 29980 1780 7.48437 2080 7 .64012 2380 7. 77486 
290 5 .66988 590 6.38012 890 6.79122 1190 7.08171 1490 7.30653 1790 7.48997 2090 7. 64492 2390 7. 77905 
300 5. 70378 600 6.39693 900 6.80239 1200 7.09008 1500 7.31322 1800 7.49554 2100 7. 64969 2400 7.78322 
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WHITE-TAILED DEER HARVEST 

IN VIRGINIA 1947-1967 

by 
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ABSTRACT 

Virginia's deer kill data, 1947-·to 1967, were analyzed. Multiple 

linear regression analysis was used as the deer kill, in general, is 

still increasing in the counties of Virginia. 

The data concerning proximity, access, human population, farm 

size, farmland uses, and the types and acreages of forest stands 

were studied in 10 western Virginia counties. Correlation analysis 

was used for this data. The significant variables were identified 

but were not included in the multiple linear regression analysis 

because yearly estimates were not available. Estimates of deer 

density made by personnel of the Virginia Commission of Game and 

Inland Fisheries are very reliable and are significantly correlated 

with deer kill. 

Variables concerning weather during the hunting season, 

hunting season regulations and characteristic components of the 

deer kill in previous hunting seasons were utilized in multiple 

linear regression analyses of the data from the counties of 

Virginia. Predictions of deer kill for groups of counties 

(i.e. management units) are more reliable than predictions for 



individual counties. 

It was found that predictions of hunting pressure are not 

as reliable as predictions of deer kill. Tile shifting of hunters 

in response to reports of favorable hunting is likely responsible. 

Analysis of the indices of hunting pressure also revealed that 

hunting pressure changes with different season types in western 

Virginia. 
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