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Virginia Survey of Hunter Harvest, Effort and Attitudes
1995-96

The Department of Game and Inland Fisheries, being the agency primarily responsible for managing
the state's fish and wildlife resources, depends upon accurate population indices to monitor the health
of wildlife species. Various techniques are used annually to establish indices of population numbers.
Walking transects, enumerating the presence of species by counting tracks, droppings, etc. within
quadrants, and conducting call counts along highways are excellent examples of these techniques (for
a detailed analysis of estimating wildlife populations, see Davis and Winstead 1980).

Another group of indices important to wildlife managers involves precise estimates of harvest
and hunter efforts. Game harvest surveys collect data which are used to generate indices that can be
used to monitor changes in harvest and hunter effort across seasons. These data, in turn, can be used
to regulate harvests, evaluate habitat conditions, and monitor various aspects of the socio-economic
environment (Steffen, 1987.7).

Although some researchers have attempted to estimate game harvests through unobtrusive
observation techniques (see Jackson and Norton, 1979), and some management areas are conducive
to conducting counts at check stations, this is not feasible for producing statewide or regional
estimates. Therefore, game harvest surveys are typically conducted through the use of mail
questionnaires. Filion (1980) provides an excellent overview of the use of human surveys in wildlife
management.

The purpose of this study was to:

(a) estimate game harvest and hunter effort indices for major game and furbearing species in
Virginia; and,

(b) collect and analyze other socio-psychological data deemed important to the agency, such
as hunters' satisfaction, attitudes, beliefs, preferences, and constraints.

Methods

Ceneration of the Sample

A random sample of 4,943 Virginia hunters was drawn from license records maintained by
the Administrative Services Division of the Department of Game and Inland Fisheries. A stratified,
random sampling design was developed to select potential survey participants from these files. All
persons who purchased a general state resident hunting license, a county-city license, or a senior
license for the 1994-95 season were eligible to be drawn (N = 291,901). To ensure the
representativeness of the sample, the number of license holders within each of the three categories
was determined and the number of names selected was proportionate to the number of licenses sold
(scc Table 1).




Consideration was also given to ensuring the representativeness of the sample geographically
across the state. The most preferred method would be to select hunters based on where they hunted;
but, there was no way to determine the distribution of hunting across the state. The most feasible
strategy, then, was to select hunters proportionately, based on where they purchased their license
(i.e., if a license agent sold 2% of the total licenses within one of the three categories, then 100 license

Table 1.
1994-1995 Hunting Population and Survey Sample Statistics

Population Sample Pct.

State Resident Licenses 256,289 4,340 87.8%

County/City Licenses 22,476 381 7.7%
Senior (65+) Licenses 13,136 222 4.5%
TOTALS 291,901 4,943  100%

holders - 2% of 5,000 - were drawn from that license agent's returned license stubs). The social
security number of each hunter selected was entered into a computer file and submitted to the
Virginia Department of Motor Vehicles (DMV). The DMV, in turn, provided researchers with names
and addresses of all hunters selected. In general, the sampling procedures used in this study were
built upon the work described by Steffen (1987) in Mississippi.

Development of Survey Instrument

A survey instrument was developed to collect harvest data for selected Virginia game and
furbearing species. The design of this instrument was developed to allow the replication of this data
collection effort on an annual basis. Game harvest data served as the core of the survey instrument.
However, hunter effort data, preferences for seasons and bag limits, and other socio-economic data
were collected as well. VDGIF staff biologists and administrators were polled to determine general
areas of needed data and used to refine the instrument (Appendix A).



Administration of the Survey

Procedures outlined by Dillman (1978) were employed to collect the data. A questionnaire,
a self-addressed prestamped envelope, and a personalized cover letter explaining the importance of
the study were mailed to each of the 4,943 study participants. One week after the initial mailing, a
post card reminder was sent to each person to encourage early response. Non-respondents to the first
mailing were identified and two follow-up mailings were sent, when necessary.

Response Rate

By the end of the data collection period, a total of 283 surveys were returned as undeliverable
(persons moved, wrong address given, etc.). They were removed from the original sample. Another
3,804 questionnaires had been returned. Of that total, 348 persons either did not purchase a license
in 1994-95 (265 persons/5.4%) or refused to complete the survey (83 persons/ 1.6%), and were
subsequently removed from the sample as well. Consequently, a total of 2,670 usable questionnaires
were received, resulting in an effective response rate of 61.9% (effective n = 4,312).

Data Analyses

Data from returned questionnaires were entered into a computer file and analyzed using
standard statistical techniques. Estimates of state-wide and regional harvests of each species were
generated with the level of precision (std. error) of each estimate specified. Estimates were based on
the total licenses sold within the three categories (state resident, county/city, and senior) as depicted
in Table 2.

Table 2.
Distribution of Hunting License Holders
Among Three License Categories, 1995-96

Population Pct.

State Resident Licenses 249,466 88.3%

County/City Licenses 18,557 6.7%
Senior (65+) Licenses 14,469 5.7%
TOTALS 282,492 100%




Regional comparisons were made based on the five regions of Virginia depicted in Figure 1. For
a detailed account of the statistical formulas used for specific statewide and regional calculations of
estimates and standard errors, readers are encouraged to see Steffen (1987).

Results

Results are provided on the following pages in tabular form. Analyses are segmented into
three sections of information. The first section provides estimates and standard errors of harvest and
effort for 40 game species (or subpopulations of game animals) during the 1995-96 hunting seasons.
Statewide summaries are shown in Tables 3 and 4. Regional estimates are provided in Tables 5-43.
The second section assesses hunters' preferences for selected season dates, bag limits, shooting hours
and other data pertinent to management of hunting in Virginia. This information is included in Tables
44-72.

The third section of assesses the importance hunters assign to specific attributes of a spring
turkey hunting experience, as well as an evaluation of their actual experiences during the 1996 spring
season. The differences found to occur between a hunter's perceptions of how "essential" a particular
attribute of a spring turkey hunting experience is (scored as 1 to 7), and how they perceived their
actual experiences to have been (also scored 1 to 7), result in a diagnostic evaluation of hunters'
satisfaction with turkey hunting during a particular season. As with previous analyses, these data are
summarized statewide and regionally in Tables 73-79.

Notes

Several important points should be considered when interpreting the tables. They are
summarized below.

! When considering statistics given in this report, it is important to remember that they should
not be viewed as absolute numbers, especially when comparing these statistics with other
statistics from other studies. Rather, the data provided here are only indices of harvest and
effort, for use in conjunction with future mail surveys to determine trends. Response and
non-response biases exist in all survey efforts. However, when care is taken to fully replicate
study methods in subsequent studies, biases should be constant, therefore providing indices
of trends over time.

Total Harvest and Total Man-Days statistics are derived from a formula utilizing the total
number of licenses sold for the 1995-96 hunting season (n=282,492). However, the statistics
reported for Spring Turkey (1995) used a factor of 291,901 since this season was actually
during the 1994-95 hunting season. Total Harvest statistics include all animals harvested
regardless of whether or not a hunter was hunting specifically for that animal (incidental kills).

Statistics for (a) Average Daily Kill, (b) Average Seasonal Harvest, (c) Percent Successful

4






Hunters, (d) Average Seasonal Days Hunting, (¢) Total Hunters, and (f) Percent of Total
Licenses/Hunters Per Region were calculated using data only from those hunters who
reported hunting specifically for that game animal.

Totals may not always total 100 percent due to rounding errors and missing values.
Regions were renumbered between the study reported here and the 1993-94 study. The
composition of the regions, however, is consistent between studies. Please refer to the map

included as part of the survey instrument, included as Appendix A.

Parenthetical notations displayed immediately following table number (e.g., Q24) refer to
question numbers in the survey instrument.



ELE 3. EXPANDED STATEWIDE SUMMARY OF THE 95-96 VIRGINIA'SURVEY OF GAME HARVEST BASED ON 282,492 LICENSE HOLDERS.

AVERAGE
AVERAGE PERCENT SEASONAL PERCENT
TOTAL AVERAGE | SEASONAL | SUCCESSFUL | TOTAL MAN- DAYS TOTAL TOTAL
SPECIES HARVEST | DAILYKILL | HARVEST HUNTERS DAYS HUNTING | HUNTERS |LICENSEES
Vi 1,289,366 4.509 19.06 88.0| 278,787 4.23| 65,915 23.3
Al 202,370 1.542 7.85 58.6| 128,704 5.09| 25,287 9.0
JODCOCK 14,924 0.822 2.65 52.5 13,654 3.23| 4,232 1.5
FFED GROUSE 66,045 0.446 2.07 57.5| 137,277 4.63| 29,625 10.5
pw 291,277 2.441 10.68 83.7 96,316 4.38| 22,007 7.8
hoit 612,507 1.412 8.57 81.0{ 409,714 6.07) 67,502 23.9
TAL SQUIRREL 1,443,895 1.550 12.00 89.0f 897,222 7.74| 115,853 41.0
AAY SQUIRREL 1,287,567 1.812 10.87 88.2| 679,611 6.00| 113,208 40.1
DX S5QUIRREL 156,329 0.607 3.85 73.5| 217,611 6.35| 34,280 12.1
b ?I::J%?(/ 575,145 1.129 10.78 92.1| 421,357 9.55| 44,120 15.6
TAL DEER 322,924 0.083 1.35 56.0| 3,788,187 16.31] 232,236 82.2
box 187,446 0.048 0.78 449 - — - S
K 135,478 0.035 0.57 345 - — — —
RY 35,986 0.043 0.45 28.2| 778,785 10.33| 75,331 26.7
" 19,157 0.023 0.24 18.0] - - — -
W 16,829 0.020 0.21 16.3] - . e —
L OADER 61,282 0.080 0.58 37.7| 727,557 7.24| 100,406 35.5
b 44,136 0.059 0.43 307 - — - —
, 17,146 0.021 0.15 13.3] - -— S —
i 225,655 0.095 0.97 49.5]| 2,281,845 10.21| 223,349 79.1
I 124,152 0.052 0.53 37.3] - - i S
W 101,502 0.043 0.44 294| — — S -—
By LY 0596 47,082 0.069 0.39 27.8| 866,415 7.61| 109,294 38.7
PAme 1005 * 21,545 0.054 0.31 241 372,286 5.73| 64,940 22.2
A ¥ 26,778 0.051 0.26 21.8| 462,211 5.14| 89,932 31.8
 CETRT ] 20,322 0.049 0.29 23.8] 404,525 593 68,137 241
" 635 0.005 0.03 3.1] 116,849 6.77| 17,246 6.1
K8 188,504 1.565 12.07 86.2| 118,331 7.71] 15,341 5.4
B 62,341 0.515 3.97 669 -— -— — -—
K 39,267 0.323 249 52.4| - e — —
Il 19,898 0.165 1.28 36.6 --— — — —
1 no 66,998 0.562 4.33 40.0| - —- - -
i 18,946 0.697 2.38 53.1 23,074 3.41 6,771 24
- 8,679 0.755 1.70 46.8 11,219 2.26| 4,973 1.8
# | 10,267 0.625 2.33 36.7 11,854 3.73 3,174 1.1
! | 22,227 0.186 1.34 60.4 84,572 7.21| 11,744 4.2
b 14,389 0.187 1.23 57.5 60,519 6.57| 9,205 3.3
| 3,493 0.051 0.88 48.5 60,753 17.39 3,491 1.2
: l_ 124,893 0.485 7.91 87.5| 234,757 16.31| 14,389 5.1
1 3,387 0.083 0.56 33.3 28,048 6.79| 4,126 1.5

+

AL LICENSES '94-'95




£ 4. EXPANDED.STATEWIDE ESTIMATES OF TOTAL HARVEST-(WITH STD ERRORS) FOR VIRGINIA GAME SPECIES DURING 1995-96.

STANDARD ERROR 95% CONFIDENCE INTERVAL
TOTAL

BPECIES HARVEST SE AS % OF TOTAL * LOWER LIMIT | UPPERLIMIT
1,289,366 77,286 6.0 1,134,794 1,443,938
_ 202,370 30,461 15.1 141,447 263,292
pcock 14,924 3,819 25.6 7,285 22,562
ED GROUSE 66,045 7,524 11.4 50,996 81,094
v 291,277 48,304 16.6 194,669 387,885
i 612,507 52,491 8.6 507,526 717,488
L S5QUIRREL 1,443,895 58,677 4.1 1,326,541 1,561,250
kY SQUIRREL 1,287,567 53,375 4.1 1,180,817 1,394,316
{ GQUIRREL 156,329 13,289 8.5 129,751 182,906

JNDHOG/
DCHUCK 575,145 59,385 10.3 456,374 693,916
L DEER 322,924 9,969 3.1 302,987 342,861
b 187,446 6,238 3.3 174,970 199,921
i 135,478 5,356 4.0 124,765 146,190
It 35,986 2,984 8.3 30,018 41,955
19,157 1,811 9.5 15,535 22,780
I 16,829 1,652 9.8 13,525 20,133
WEL ADER 61,282 3,488 5.7 54,307 68,258
’ 44,136 2,764 6.3 38,608 49,664
' 17,146 1,535 8.0 14,077 20,216
225,655 7,308 3.2 211,040 240,270
y 124,152 4,364 3.5 115,424 132,881
| 101,502 4,355 4.3 92,792 110,213
WYL 0506 47,082 2,761 5.9 41,560 52,604
Wi - 21,545 1,845 8.6 17,856 25,235
i 26,778 1,873 7.0 23,032 30,524
Bpis 1906 20,322 1,694 8.3 16,933 23,710
i 635 259 40.8 117 1,163
fi 188,504 25,668 13.6 137,169 239,839
jia 62,341 8,960 14.4 44,422 80,260
" 39,267 5,726 14.6 27,816 50,719
f 19,898 3,392 17.0 13,114 26,682
66,998 13,476 20.1 40,046 93,950
h 18,946 5,041 26.6 8,865 29,027
f 8,679 2,477 28.5 3,725 13,633
Ik 10,267 4,397 42.8 1,472 19,061
| 22,227 4,271 19.2 13,685 30,768
I 14,389 3,212 22.3 7,966 20,812
I 3,493 927 26.5 1,640 5,346
| 124,893 17,161 13.7 90,571 159,216
! 3,387 908 26.8 1,571 5,204
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