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INTFODUCTION

The precoleonial status cof *+he white-tailed deor
(0docoileus virgipianus) in Virginie iIs uncertain, Early
Virginia colorists reported aburdant deer porulations in the
early 1600's but these repcrts mav have bezn exaggerated.
There may have been few deer in the suppcsed climax forests
of precolonial Virginia, thougl *hey were probably widely
disributed and readily teker hy expert Lunters intant on
getting themr fcr food. Wlratever the 2arly situation was, by
the =arly 1900's, dser Lad completely disappearcd from all
but four mountain courties (Rlleghany, Bath, Craig, arnd
Highland) in Vvirginia, where the best wilderness areas of
the state remained (Handley 1947)., Over 100 years of
unrequlated hunting, unccntrolled fire, and habitat
alteration were significart factors l=22ding to the complete
elimination of the native dzer populaticn from the rest of
the state.

An extensive restocking prcgramr was initiated in the
rid-1920's and an e€effective fire contrcl system was
ecstablished in the early 1930's., BRetween 1926 and 1943,
1,285 deer, obtained from Pennsylvaria, ¥%Wisconsin, North
Carolina, and Michigan, were released in the mountain
counties of Virginia (Handley 1947)., 1r 1945, after nearly

50 years in which dser ccuvlé no*t be lscaelly taken, a deer



kunting season was opened ir sonthwes:tern Virginia.

Kncwn reported Virgirie dzer barvests have increasad
from 4,019 deexr in 1947 tc 63,671 dczr in 1976, Pig. 1.
Thkis ircrease of rearly 6C,000 deer in 30 ye2ars (a compourd
rate of increase cf 9.65 percent) is Aramatic and reflects
irntensified deer management fcllecwirg the restocking
program, changing land-use ratterns, ard increased hunting
pressure, There is cbvicusly scme limit to the nuanber cf
deer that can be harvested from Virginia's present and
rotential deer range. The capability of an uncentrclled
deer populaticn (and ungulates in genaral) to overpcpulate
its range ard destroy its hahitet has been well documentead.
Ar adequate harvest is required to 2llcw ruch of the utility
of +the herd tc¢ be experiercsd ir a wide variety of hunt-
related activities; tc stabilize +he herd, providing
oppcrtunities for non-hunt relatesd tenefits; to crop
excessive deer populatiors, preventing hatitat
deterioration; and *t¢o prevent excessive forest and crop

damage.,

Virgipia Deer Harvest Strateqy
The Virginia Commissicr c¢f Game and Inland Fisheries
(tereirnafter called thte Game Ccrmissior) utilizes three
rasic season types in their d=zer maragenm=rt program; 1)
tucks-only hunting all season, 2) a bucks-only seascn with

@ither-sex hurting at the bagirrirqg or end cf the ssason,
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and 3) either-sex hunting &l1 scascn. Th2 use of
three basic season types is an In*egral rart of the Virginia
deer harvest strateqy. The tesearch described ir ttis
thesis was corducted to assis*t the Game Ccmmission ir
applving the seasor-settinag strategy in *heir total deer
ranagament preocgram.

In 1967, fcllowing a 17-vear cxp=rimsntal period of
liberal doe bhunting thkroughcur nrcst of the state, the Game
Ccmrission adcoptsd their present philoscphy of managirg deer
herds by manipulatirg the percertaqe of dces in the +total
reported harvest (Gwynn 1976A). The desirsd percen*age of
dces in the harvest is achieved by requlating the number of
eithar-sex hunting days in the secasorn, This concept emerged
fror observatiors and experierce by Robert G. Martin (Fish
Divisior Chiefy in the late 1950's (Gwyrn 1976A) . The
mathematical theory underlying the ccncept was examined arnd
later described by Dr. Dor %. Hayre of thes Scutheastern
Ccoperative Fish and Game Statistics Project (Hayne arnd
Gwynn 1877).

The concaept of managing deer herds by manipulatirg the
percentage of does in the *tctal harvest is irstituted by
subjectively classifying fach ccunty irtc cne cf three d=er
pcpulation categories; 1) belcw carrying capacity, 2) at
carrying capacity, and 3) above carrving capacity (Gwynn

1976A) . Management of *+hesce counties ir th2 first category




is directed toward increasirg the populaticn. Bucks-cnly
ceasons are predcomirantly selec*t=zd for those 'below carrying
capacity' counties to allcw the population to grow.
Occasicrnal either-sex hurtiro days may te held in particular
counties to allow hunters tc btecore accustomed to the doe-
kunting philosophy ©f deer raragemert,

Cocunties with deer peopulaticns at carrying capacity,
category two, are managed to stebilizs the populaticn.
U+tilizing information frcm past harvests, biclogis*s
determine the number cf e¢ither-sex hunting days need=d in
the seascn to precduce a harvest cortairing 30 to 40 percant
does, Such a harvest rorrally is believed to stabilize a
population.

Ccunties in the third categeryvy are managed to reduce
the deer population before sxtersive daraga to the habitat
is sustained. A number cf either-sex days in a seasor must
te selected to achieve a percentages of does ir the harvest
near or above 50 percent. Such requlaticns are likely to
achieve herd reduction,

The actual percsrptages of dces required to achisve the
ctjectives of esach categery are variable since they are
dependent upon the prcductivity of the herd, natural
rortality ra*es, ard Ltuntirg fpressures, The above

percentages serve orly as gensral guidelines to be followed.
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Since general gquidalires, alones, cannot provide the
irformation reeded *to Teduce adequately the risks of
specific management decisiecrs, f.g,., prescribing szason
requlations, a s*tate-wide deer check staticn system was
established ir Virginia ir 1947. De=ar hunters are raquired
by law to repcrt all kills at ar cfficial deer chack
station. Over 1,000 deer clteck statiors across the state
have been established anéd are crerated by volun*teer local
businassmen and womern urdesr the supervision of the local
game wardens. Data ccllecited at thkes2 cheack statiors
irclude total kill (by sex), *vpe of weapcn, and class of
license holder.

A subset of these check staticrs is szlected from among
those west of the Blue RPidge monntains and these are manned
ty Commission biclogists ard wildlifs manag=ment arca
t da

supervisors on the first and 1 cf the season. At

»
"
<

thes=2 check statiors deer are scxed and aged, y=sarling bucks
ars weiqhed, and antler pcints are reccrded for all bucks,
Lcngar seasons, fewer public lards, and a lack of available
percsonnel prohibit the collectincn of thess data eas* of the

BPlue Ridge mountains except on several military areas.

Hunting is rormally the cnly practical means available

to the deer manager for ccntrollirg and maintaining deerx



populations to prevent or rinimize damage to agricultural
crops, commercial forests, and wildliZ« habitat. Other
ccntrol measures, such as tre reintroduction {or prctection)
cf natural predators, are impractical, rarcly (if ever)
cffective, and usually unccrtrollable., Hunters are not cnly
effective but also are subject *o control and the majority
are willing tc cooperate. Prescribinry hunting season
requlations, e€.q. tag limits, seasor lergths, opening dates,
weapon restrictions, etc., allcws the decr manager to
exercise control over huntirg pressure and distribu+ion,
thus affecting harvests,

In additior to pcpulaticn control and maintenarce, the
deer marager has cbligations +o provide 'quality' recreation
opportunities to consumptive and ror-ccrsurptive resource
users, While the deer hurnter sefrves as a management tool
tor the deer manager, he is alsc 3 heneficiary of deer
management precgrams. To obtair, or mairtain, the maximum
coopsration ard finarcial suppcrt of the huntirg and ron-
hunting public, deer ranagement programs must provide, in
return, 'adeguate' deer hunting cpporturnities and benefits.

For many yecars a prirary cbjective cf the deer manager
was to maximize deer populaticns, or the premisz that
success (killirng a deer) was *+hke dceminart scurce of
satisfaction for the hunter. Maximizing th2 number of deer

raximized ths probability of success, thus maximizirg hunter



satisfaction, Numerous studies ir recert vears have
disclosed that bhunting satisfacticrn is determined by marny
factors other than the prchability of succsss, Thus, deer
management programs ermphasizing guality deer hunting
cpporturities are gradually replacirg pregrams directed
toward maximizing success ra*ios.

The role of success, cor the precbability of success, in
determining quality hunting tas iritiated considerable
discussion. Pctter, Hendes, and Clatk (1973) claimsd that
"The expectation cf success is necessary, but by itself, it
is insufficient to prcduce cuality tunting experiences".
Mcre (1973) described the kill as a goal and achieving this
gocal defires a prchkler for thes btunter, Mcrz concluded,

", ...,the actual kill is éen integral part of hurnting because
it provides the hunter with infcrmatior that he has
succeeded in solving the probler™, 1In a study by Stankey,
Lucas, and Ream (1973), U5 percert cf the surveyed
unsuccessful hunters who did nrot intend tc¢ hunt or the study
area agairn the next year cited *he lack of adequatz game
rumbers and voor hurting as *their reasors tor not wishing to
return, Thesy concluded that ",,...ranagement programs that
insure some minimum probabilit+y of success should have high

rriority",

Achievinrg an cptirum deer yield, insurirg that the



harvast and populaticr are meirtaired within the desired
rinimum and maximum, may te difficult without indepth,
ccmprehensive research and ranagement prograns, ©.g.
intensive management. Internsive maragemant of Any resource
requires an =ffective plarn cof actiorn based upon an extensivs
infcrmaticn base. Grcsg, Rcelle, ard Williams (1973) rno*ed
that a major difficulty cftern ercourtared in intensive
management is a lack c¢f sufficient informaticn to provide an
adequate degree cf credibility ir manpagament decisions.

Decisions are baced cn suppertive information. The
credibility cf a decisicrn is depsrdent upon the amount and
quality of the irtormatiorn upen whkich it is based,

Infermatiocn, on the cther henrnd, is rot neces

"

arily increased
by the collection of more data, Data ccntairs information
and the amount and quality cf irfcrmaticn extracted from it
ofter may be ircreased fthrouagh more complete and interse
analyses, Efficiert utilizatior cof available data often may
be more valuable than the ccllectior of additional data in
terms of information gains per wnit cost. Modarn data
aralysis, systems analysis, and simulatior techniquss may be
utilized to make currertly available data mcre usefnl,
generally improving natural rescurce maraqement decisicons.

A data anlysis system, such as *the cr2 developed in this
study, precvides valuatle fe<dback and feedforward mechanisms

ty which data inputs ard/or analysis techniques may be
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mcdified to incresase the amcunt of, or improve the guality
cf, the irformatior that is precduced. The efficien<
utilization of available data is theraky enhanced.

The amount of data that is availalls is often limi+ed.
Data collectionr is usually expensive ard time consurirng.
Fcoromic and time constraints are coftar ths predominart
factors prohibiting the ccllection cf a2ll of the data that
may be desired. ®hick data are ccllected is datermined by
the information needs of +he decision maker, When data
collectior is restricted, the drcision-maker must determine
what data is essential, mcst used, abtainad at lowes+t cost,
most long lastirg, most readily aralyzed, and answars the
highest priority questiorns.

Time ard economic ccerstrairts may also prohibit the
ccnprehensive data analysis that is desired and often
rreclude needed research and maragement programs. The
ability of the modernr computer *o store, sort, and analyze
large quantities of data car zliminat> many of the
censtraints imposed cn data analysis, Tiwm2 anrd money spent
crn compiling and analyzirng data and g:rerating tables and
figures for progress reports bv hand could often be spert

rlsewhere more effectively and rfficiently.

Objectives
The obijective of this study was to design a

computerized data eralysis ard infcrrmation system that



M

would;
1) provide the d=a¢r manager with a flexible
data aralysis tcol whichk wculd enable him to
maximize infcrmation aaine frem, and
effectively and efficiently utilize,

available deer harvest anéd pocpulation date,

and 2) fulfill the informaticr requirsaments of
decisicn makers whose decisicons significantly
influsnce the future ctatus of Virginia deer

populaticrs.

This thesis describes hew that chisctive has beer
achisved. The resultent systenm, whila spacificelly useful

in virginia, is likely *c¢ b= useful in cther states.



The white-tailed de«<r has plaved an important rcle in
American bhistcry, It was heavily utilized by =arly
Americans ard has long been amcrg *te most popular big game
arimals in Notrth America. 1I%s tistcry and naturs as a game
arimal have led to its be¢ccring cre of the most managed of
2ll wildlife species. Much is krown abcu* the white-tailed
deer and a larqe amourt of literature on its biology ard
management is availabls, Prcmirent references include
Taylor (1956) ard Siegler (1968) which deal with its life
history, habits, ard managsrent,

Decy Maragemernt Systemns

The eveoluticn of the hicgh-speed electronic computer has
had a profound impact upor society, infiltrating practically
every imaginable field; fror the most applied uses to the
mcst esoteric of sciences., The rodern corputer's akility tc
ranipulate mathematically ard lcgically store and sort large
quantities of data tas made it e rractical ipstrument for
ary field requiring rapid, eccurate analyses cf numevous
data. Automated data proc2csinc systems have becone
irdispensable asse*s for rary busiresses and irdustries and
are rapidly beirg implemerted ir mary other managerial

fields.

12
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Buffingtor (1967) drsigqr=d a compu*erized system of
lLarvest analysis for Idahc hig game maragement in order; 1)
to eid =fficienrt data collectiorn, 2) tc provide more
thorough data analyses, and 2) *o assist in rapidly
distributing big game harvest ard hunter activity
irformation.

Buffington!'s harvest aralysis system was designed, in
particular, for states which utilize randcmized post-season
guestionpaires to collect big geme harvest data in lieu of a
system of mandatory or vclurteer gams cteck stations. He
included a non-linear approrximation method to estimate
harvest and hunter statistics, €liminating non-respcrnse
Fiases often encounter=2d usinrg linear approximations.

Informatior preovided by the sys*apr includcd: 1) species
specific harvest statistics and estirates, 2) hunter
activity information, 3) temporal and spatial harvest
analysis, 4) hunter success, 5) hunting rressure, 6)
incidertal kill, 7) trophy value trends, and 8) confidernce
limits for each statistic.

Buffington's computerized larvest analysis and
irnformation system, though rever fully implemented, had the
rotential of providing more accurate harvest estimates than
had been possible before, I*s carability cf providirg
rapid, thorcugh data analyses cculd justify the collection

of addi+tional high-quality data., The system erabled the
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user to extract mor2 irformatior frcom ¢ths same amourt of
data that was already beirg collected,

Gross et al, (1973) 1l=¢ a rescarch team at th2 Colorado
Ccoparative Wildlife EFeseatvch Urit in developing an
irfermation processor for wildlite agernciss. They stated
that the objectives cf the rroject wsre (Grcss ot al.
1973:3) =

"1, To determine +the balarce between the
kird and amourt cof da*a gsrerated by
research arnd management and the kird and
amount of informaticr required tc mcre
effectively arswer management questions and
solve managemert prcectlems,

2. To drvelop an informaticr framework
{or manegeren*t-planrirng framework) whos=2
precharism insures the gereraticn of and
consideraticn of alternative solutions arnd
attendira corsequences ¢f the solutions in
+he decisier-paking process.

3. To develop a comrunication system that
insures the rcuting of informaticn to and
frcm each decisicn maker in kind and amount
commensurate with the role he rlays in tte
decisior making process."

The infcrmation rrocessor employed a complex algorithm
that directed information frem all parts cf the management
and research system tc the apprepriate decisicn makers. The
algorithnp was developed by analyzinae corceptual and real
world management systers *o idertify ard describe the
structural and functicral featurss that are essential to
efficient management sys+ens.

A population simulatiorn model, PROGRAM ONEPOP,
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censtituted the ceore cof the irfecrmatior processcor. The
ccmputerized model simulated big game population dyramics
ard associat=d forage relationships, A pcpulation rodel was
employed on the premise that the most efficient management
decisions come from inforration accurately reflecting the
status of the dynamics of the population and forage
relationships which interactively deterwrire the condition or
status of the pcpulation., FPROGFAM ONEPOP is currently being

utilized by 12 state game agencies (Gross, pers. Comm.).

Sipulaticrn

Numerous deer popula+ticn mcdels have been developed as
education, research, and/or managecment aids., Simulation can
be ar aid to sducation by allcwirg students in the wildlife
manaqgement curricula cr other irterested petrson, €.4.
hunting clubs, to test maragemert strategies and ask 'what
if' type of guestions, A simulatior *hus allows the user to
gair familiarity with populaticr resporses to managamert
strategies and to increase their understanding of the
irternal processes of the population.

Hoecker (1976) develcped ar educational simulation
program, NATAL, on white-tailed deer nutrition arnd
reproduction. A student marages ar imagirary deer herd
attempting +o achieve an cbjective or objectives specified

by the instructor., The student mus* de*termine what sex
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ratio, age structure, gross ererqgy, percent crude protein,
and the type of huntirg season that would be required to
neet the specified objectives., A studsnt's performance is
tased on; 1) the kilogrames cf deor hLarvested, 2) the final
pcpulatior size, and 3) the energetic efficiency of the
final populaticn, i.e. the ratic of the armcurnt of gross
erergy input into the system *c the kilograms of harvest=d
deer bicmass,.

The aid provided by simulatiocr to managem=nt is
similiar to that provided to education, with the exception

that the manager has & specific, often long-tern,

]

objective(s) which Le desires tc reach, The managesr carn
utilize a simulaticr modsl to evaluat=z twWC or more
management strategies or actione which ares being considered.
The sipulatior mcdel assists *he marager in selecting the
ore strateqgy or action whichk bes+ will satisfy his lorng cor
short term objective (s).

Walls (1974) develcped a dynamic whitz-tailed deer
pcpulation simulater called DFEF, Th= computer simulation
was designad to serve prirarily as a maragement aid but also
as an educational device ard a research tocl. The
simulation is based orn a dyramic age and sex specirfic
algorithm incorporatirg ticenercgetic, scciological, hunter,
and deer population claracteris*ics, The simulation

determines a harvest stratecy that will stahilize the dear
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pcpulation at a sex ratic ard pcpuletion size spacified by
the user or determired frcr availahle fceorage data.

Six differernt harvest pethcds ray be selected by the
user, Three alterratives allow the user to specify a
certain proportion of the pcpulaticr te be removed as
artlered de=r, antlerless dser, or kotb, The fourth ard
fifth alternatives allow the simulator tc select the harvest
proportions required tc achieve an optimum sex ratic
specified by the user cr cre calculated by the simulator.
The sixth alterrative lets the user specify the antlered or
artlerless harvest for every year of *the simulation.

The simulator also ¢mpploys a random number generator to
facilitate the random determiration of population
charac*eristics between lcwer ard uppar limits specified by
the user for ecach populatior parameter, The simulation is
thus stochastic, but, by settirg +he upper ard lowsr limits
for each parameter equal, tte model car be mada discrete.

The major drawback cf Walls'! simulator is its
complexity and specific data requirements (a minimum of 55
data items) which seriously limi+t +the practical
implementation of the simulator., The simulator also
Tequires =ither a deer populaticn estimate or seasonal
tioenergetic (forage) data. Bicenergetic data are rarely
available in the real world and populaticn =stimat=s,

assumed by the model tc represert the carrying capacity of
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the area, are cften difficuvl*t tc obtair,

Ravburn (1972) construc*t=d4 a rcd=l cf ipter- ard intra-
seasonal energy flow throuqlt deer pcpulaticns to evaluate
the potential biolcgical produc+ivitv c¢f a tract of land for
deer. The mcdel was designed tc bhe used to compare lands
that are being ccnsidersd for acqguisition as deer management
areas, Deer productivity ard maintenarce wesre measured and
described in terms of stardard deer units cf en=rgy.

Fayburn (1972;71) defined ore standard deer as being a 50 kg
female deer which is maintaining a ccnstant bedy weight, and
i€ rot pragrant or lactating. The stardard deer unit is a
measure of the erergy potentially available for supporting a
deer,

A statistical distributicn, the Weibul, was used to
€stimate successionral charages ir cover and forage
requirements over a 50-yeer planring periocd. Potential
siqghtable and harvestable decr producticn indices (standard
deer urnits) were calculatcd at S-year irntervals during *he
50-year cycle.

Simulaticn may assist the Tesearchker by allowirg him to
gair further insighbt intc tre ccmplexities arnd processes of
the real system being modeled., Simulaticn may help explairn
why a realistic evert occurred or why it 4id not occur.
Simulation may assist rescarchers in locating unknown

sigrificant facteors irfluerncing tte systezm or population, or
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better dafining cr delireating tte values of systen
parameters,

Smith (1968) employed simulaticn to investigate
cksarved populaticon resporses, Simulaticns of Vancocuver
Island black-tailed deer populatiors were compared with
cbserved population charqges cver a 12-year period tc
determine the effects cf succession and huntirg on the deer
populations. The simulaticr medel was ccnstructed
specifically for this research, utilizirg the mcst precise
infcrmation availatle anc¢ resor*tirg to ahs+traction only when
recessary. Sirulated populetior charnges corresponded well
with the observed charges,

Davis (1967) constructed a dyrawmic linsar programming
(1.P) model for de=T management planninag. Given a specific
ranagerial goal (objective functicn) the model determired an
cptimum management strateay for a 20-year planning horizcn.
The major ecclogical aspects cf deer preducticn and
pcpulation dyramics were recessarily described as
rathematical equations to facilitate the applicatior of the
linear progranmming tschrnicue, Facters cf fertility,
rortality, fcecd reguiremerts, breeding requirements, bunter
harvest, browse producticr, ard the amcunt of money, labecr,
and land available to the marager were incorporated into the
ncdel,

Two different objective furctions were utilized in the
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LP model, One obijective was to maximize the rumber of deer
harvested over the 20-year planrirg period., The secornd
objective was to maxirize +he valne of the total managemert
rrogram by assigrirg a hiahetr "value" +o a harvested Luck
thar a doe and a higher "valus" for a doe than a fawr. The
second obijective was primarily cne ¢f maximizing resource
vser benefits whereas the firs* cbhjective did not utilize
value weights in the cbjective functior.

An aralysis was concducrted by varying the paramsters of
rortali+y, productivity, and harves+ted deer value weights to
determine the sensitivity of maragerent programs to changes
ir these factors, The program vas also zxpandad to study
multiple-use managem=nt prcblems by intrcducing timber
managemert as a maragement alternativs,

Ths practical implementa*tion of the LP mcdel is perhaps
greatly restricted by its specific data requirements, its
inflexibility, arnd the need to make assumptions about future
climatic events (¢£.9. extracrdirary winters), and land-use
and socic-econcmic trends., The L.P, model may, however,
btenefit management of small tracts of larnd where d=zer
populatiocn and habitat ccrdi*iors can he effectively
monitored and manipulated.

Deer Harvest Data Analysis

Mechler (1970) usad multiple linear regression and

correlaticn analysis to aralyze Virginia's deer harvest



data, 1947 to 1967. Th: analysis was ccnducted to identify
sigrificant factors irfluencing the white-tailed deerv
harvest in Virginia.

Correlatior aralysis was used tc aralyze county data
corcerning proximity, access , ruman porulation, average
farr size, farrland uvses, and the tvyp=2s and acreages of
forest stands ir 10 western Virviria ccunti=s, Multiple
linear regressior was used for analyzirno inlependent
variables that could ke estimated arnually; weather, hunting
reqgulations, anrd deer kill characteristics cf previous
kunting seasons, Total de=r kill and buck kill were used as
the depend=nt variables,

Factors which were cignificantly (90% confidence)
cerrelated with beth total deer kill ard buck kill irncluded:
1) miles of road within 4 mileeg cf nurban centers (pop. >
20, 000), 2y cournty pcpulatior (1960), 3) county
pcpulation, ages 15 tc 29, 4) local area people in skilled
occupations, 5) ncr-ccmmercial forest acreage (1957 and
1966), and 6) estimated square miles cf de=1 Tange (1964).,

Multipls lincar reqressior squaticns predicting the
ratural log of the total d=er harvest were derived for 74 of
the then 98 viraginia courties, The independent variables in
the regressiocon equaticns varied ketweer ccunties but
rormally included huntirg seasor characteristics and

Tegulations and harvest statistics from the previous hunting
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season.,

Regressions developed by Mechler were subsequantly
ccmtined and programmed. The computer pregram predicted
ccourty deer harvests that wcwnld likely result from the
selection of a particular scascr type; tucks cnly all
season, either-sex all seascr, cr either-sex hunting at the
teginning or end of the seascrn,

Graf (1973) develooed aréd rrcarammed a methodology for
delineating wildlife anrd cther envivonmental managsmernt
regions. Regionalization ssrves to group similar contiguous
counties into management units or regiors, =2nhancing
efficiernt and effectivae ranagemsnt.

A G-value algorithm (=ffectiveness rating) was employed
to éstermine the optimum deer menagemant regiens by grouping
contiguous ccuntises besed cr theilr similarity with respect
tc various criteria. Optimum regionalizaticn is acheived by
& fundamental algorithr of cluster analysis, that is,
minimizing intraclass (within region) variability and
maximpizing interclass (betwser regicn) variability. A
judaement is required to select be*we>n few regions
(simplicity) ard many regions (explanatery akility).

Graf used a computer mappirg rcutine, SYMAP (Dougerik
and Sheehan 1975), to disvlay graphkically the grouping
criteria tc aid in selecting which criteria wers to be used.

Ary number of criteria car te used, but explanatory ability
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is lost as more variablss are considered in thke grouping
rrocess.

Seleacting the criteria of the ratural log of thke buck
kill, natural log of the total kill, *tLe number of any-deer
days, and the number cof hunting days by ccunty, management
regions were delineated which closczly teflacted the deer
hunting requlations.

The l=2gal responsibili+y fcr deer management in the
United States has been delegated +¢ the states. While the
basic principles of deer menagement rzmain nearly the same
tetween states, the methcdolooies of admiristering dser
management strategies vary, Methods of regulating deer
harvests, collectirg deer harvest and pecpulation data, and
manipulating hunting pressure ard distribution differ.
Harvest data analysis techriques us=d hy individual states
depend largely upon the method cf harvest data collection,

Three basic methcds cf collecting deer harvest data
exist; voluntary hurter repcrt cards, hunt=sr mail
guestionnaires, and vcluntary ovr mardatcry check staticns.
Fach method hes its advantages and disadvantages and lerds
itself to particular data aralysis techriques., Jack V.
Gwyrn, game btiologist supervisor fer the Game Commission,
e¢xplained that the Gare Ccmrissicr prefers the check station
mettod over ‘he othars hecause it prcvides a minimum, direct

ccunt of the deer harvest rather thar ar estimate of the
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hearvest obtained from hurnter guestionnaires or report cards
(Gwynn, pers., comm,),

Pavey (1957) revieswed deer popula*ticn and harvest
characteristics (indicatcrs) that are utilized by the Gane
Commissicon in the apalysis ard maragesment ¢f Virginia's deer
pcpulation. Important indicators of population status and
dynamics that he determined thrcugh harvsst analysis
included; 1) percent yearlirg bucks, 2) fawn to adult doe
ratio, 3) fawn sex rvatio, 4) adult sex ratio, 5) buck and
doe age clascs distributior, arnd 6) corndition (weight, antler
development, etc.).

The published scientific literature contains numerous
rethods of collecting and aralyzing deet hartvest ard
rcpulation data. State Game Agency rapcrts and publicaticrs
were reviewed to identify current methcds bzing used to
ccllect, analyze, and presert deer harvest and population
data, The 'Proceedirgs of +he Southeastern, Northsastern,
anrd Western Associaticr cf Gare and Fish Commissioners'!, the
‘Transactions of the North Americar wildlifs and Natural
Resource Conference', 'M.S. Thesis Abstracts', and 'Wildlife
Abstracts', 1965 tc prescert, werte reviewed to locate
additional data analysis methcdolegies which could be useful
in Virginia and incecrrorated into *the data analysis system

tc be develop=d in the study described in this thesis.
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Prior to desigring ar automated data processing-
irfcrmaticn system, the pctentiel ard/cr rlarned users of
the system and their respective da*ta aralysis and
information requiremerts mus* be accurately defined and
delireated, While *he primarv users of the system likely
are known at the ocutset, it is cf*+er possible, and
desirable, to subdivide users further intc smaller, mors
discrete entities having cdiscerrably different data aralysis
arnd infecrmation needs. Defining users with discrete
irformation requiremorts enables rore efficiert and
effective infermation distributicr. Apr automated data
rrocessing-informaticn system then can be designed to
provide only necessary information to each user, to avoid
the production of unnecessary informaticn, to save time and
money, and to prevent possible ccrnfusionrn by, and/or misuse
cf such information.

Three potential ussrs of a Virginia white-tailed deer
harvest data analysis-infcrration systemr were identified in
this study: 1) State game biolcegists, 2) State game
compissioners, arnd 3) courty, region, cr state land-use
planners. The game hiclogist requires ths most
corprehensive deer harvest, pcopulaticn, and habitat

information available, ThLe gare commissicrer is largely

25
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reliant uporn the game hiolocist for sourd hiological advice
ard dces not require explicit deer harvest and population
infermation. The land-use planrer kas little need for
detailed anrual deer harvest statistics., Information
corcerning general deer harvest, populaticn, end habitat
trends with an intrcduction to tasic dzer maragement
rrirciples would more than likely fulfill the lard-use
rlanners! information reguirements,

Systenm Desigr

Meetings arnd correspondence with Game Ccpmission
tiologists Jack V. Gwynn and Jos L. Coggin and Gam=
Commissioner Ralph Weaver provided significant inforrmation
regarding available deer harvest ard pcpulation data,
current data analysis techniques, ard perceived cu-rent and
future information needs cof the Game Ccwmission,

After the potential users of the system and their
respasctive informaticr regquir=smpents were accurately defined,
data analysis methcdclogies capable c¢f prcviding the needed
information were located, te¢sted, ccmpared, ard evaluated.
Published wildlife literature ard s*ate wildlife aqgency
prograss reports were reviewed to identify and evaluate
rctertial methoeds cf anralyzinra and pressnting deer harvest
and population data.

Data analysis methodologies ard computaer programs

developed during pricr graduate research studies at Viraginia
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Pclytechnic Institute and State Urivaersity vwere also
reviewed, Those methcdolcgies aréd computer programs having
a potential utility to a d=er harves+* ard population data
aralysis-informaticn system were evaluated and their data

Al of thess were found

n]

requirements were idantified. Seve
to te useful follewing minor modificaticrns and improvements,
Methods and programs for which only lirmited data were
currently available were also tested and esvaluated to
estimate their poterntial utilitv to the data analysis syster
if adequate data should beccme available,

SYsStenm

n

As a writer often writes for a specific audiernce, the
computer sys+tem designer dasigns a system to serve the
specific needs of a particular nser ©or sSet of users.
Several system characteristics are irfluential in
determining the resultant u+ilit*y and effectiveress cf a

data analysis-irformaticrn system and received sp

—
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attention thrcughout the é=<igr, developmant, and
programming of the system described in this thesis. These
system characteristics irclude; 1) flexibility, 2)
legibility and appearance, 3) operatioral simplicity, 4)
economic feasibility, acd 5) documertaticn,
Flexibility

The flexibility of a data aralysis-information systen

is an important consideraticr whkenr user demands placed upcn
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the system are subjec*t to frequent chanae. The systen's
precgram logic and design thern prust enatle the systam to
respond automatically, or =2asily be modified, to meet the
changing information demarnds, The systen's program logic
ard design should alsc facilitate the additicn or
modification of rew or existirg data aralysis methodologies
when necessary. System flexibility is equally impor*ant if
new users are identified which place new data analysis
ard/or information dsmands upcn the systen,

The data analysis-information system developed ir <+his
cstudy was designed to provide a moderate degree of
flexibility as user demards %ere nct anticipatsed to charge
radically in the foresecalble future, The programming logic
was dzsigned, however, tc facilitate the addition of new
components to the system when additional data and/or new
deta analysis methcdolcgies beccemes availatble,

The legibility and appearance c¢f the system's ocutput
are impcrtart factors influencirg th2 potential
effectiveness and utility of the gystem. The
attractivensss, neatrness, ard organization of the output
produced by the systenr influerce the credibility of the
system as well as its leqgibility. System users are likely

tc be apprehkensive toward irforration presented in a
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disorganized unprofessicral manrer.

Proper formatting of the svstem's output is d2te2rmined
largely by its intend«d use, A forral fcrmat is desirable
when the output is to be used extensively, distributed
widzly, and repreoduced for inclusicr ir fcrmal reports. A
lese formal feormat wculd suffice if the output is tc receive
only limited usz and is sccr discarded. Formal or informal;
neat, legible output ic sssential for the full potantial of
the system to be realized., Simple, straight-forward, and
well-organized system outpu* enables the user to locate
€asily and gquickly desir=d items of inforration.

Informaticr produced by *+he deer harvest data analysis-
irformation cystem develepad in this study is pressnted in a
fermal manner., Much of thke irfermatior produc2d by the
system is similar to that which has be2er incorporatzd in
Game Commission annual preogress repcrts. Considerable time
ard money is devoted by th: Game Ccrmissicr tc compilirg
harvest statistics, producirg tables and figurzs for
inclusicn in progress repcrts, ard rmairtaining permanent
data files., The easz and spesd with which *these same tables
and figures can bs produced bty the computer can save time
ard money and greatly sznhance *Lke utility and attractiveness
of the systen.

Operatioral simplicity is ¢f special iamportance in
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allcwing the user to efficiertly ard effectively utilize the
sys*tem, Complex opsrating prceredures lead to a high

Se Th»

{

probability of error ard lorqg retrieval tin
acceptable level of cormplexity is detarmined largely by the
intended use of the csystem ard the computer background cof
the system users, If users with little c¢r no computer
background are giver freguert direct access to the systen,
simple operaticon procedures are recessary. Whern information
requests are less frequert, ¢r traired personnel coperate the
system, operational simplicity is less impcrtant,

The annual nature cf d<ecr tarvest data reduces the
frequency of informatiorn cr data aralysis demands which are
placed on a d=er harvest data aralysis-information system.
Limited use, however, dces create a prcblzsm of recurring
ur familiarity with the systers opersatira procedurs, The
system user is apt to forag=t how tc operate the system from
year to year and must relearn the cpzrating procedurs
anrnually. Thus, it was ccnsidered necessary to design the
system in such a way that its opsration reguired mirimum
effert, time, and computer eyperience.

Economic Corstraints

Economic constraints impcssd upcen system develcpmern*®
and the ecoromic ccnstraints of each user of the system must
be considered throughcut *+he system's éesign and development

stages. The cost of develcping the system together with the



cost of operating and mairtainirg th~a system should not
exc3ed the value (besnefit) of tte irformaticn and/or
cservices provided by the system. Systems developers should
aim to maximize the benefit-to-cost ratio yielded by the
final system., By correc*ly idertifving and delineating
users with discrete informaticn reeds, only that information
wkich 1is required is fprovided by the system, thus savirg *the
cost of providing unnecessary irfeorration.

The existence of ecorcmic constraints was recognized in
this study but suchk ccecrstrairts were ncot anticipatad to pese
ary serious difficulty. 2 liberal estimat:z of $100.00 was
made for the maximum allcwalrle ccs* to cbtain a complete
printout c¢f all of the infecrmatior the system could provide.
Cperating ccsts were closely cbserved as the system was
developad but costs never apprcached a level which could be
considered limiting.

Documentation

Documentatiorn is ar impcrtant, *thcough often neglected,
facter influencing the coverall guali*y cf a computzr program
or automata2d data processing system, The primary purposes
of documentation are to: 1) facilitate later development and
rodificatior of the system; 2) provide necessary informaticn
rtegarding system maintsnarce, data ard tardware
requirements, testing procsdures, anrd system operation; and

f ot}
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e system's functions arnd
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3y inform potential new usars
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capabilities.

Considerable effcrt was devo*ed to dccumenting all
aspects of the systenm that were developrd in this study.
Fxtensive documentaticrn was included within the computer
program to facilitate future redifications and impreove its
readability. A users/operations marual was prepared to
provide system users with instructicns fcr operating the
system, updatirg the date base, and interpra2ting the system
cutput, This thesis provides additional documsntation of
the system's internal design and lcgic.

Th

)
10

¢ Computer Prcgran

A computer prcgram (FOPTRAN), named VADMIS (Virgiria
Deer Maragement Information Systenr), was developed to
analyze and summarizz Virgiria deer harvest data. FORTRAN
was selected as the prcgramming language because of its
tlexibility and its widesprecad evailability and use, Tho
ccmputer program was written and testad or the IBM/370 model
158 computer facilities a+ Virainia Polvtechnic Institute
and State University. Sys*er utili+y functions which are
urnigque to tha VPI&ESU compu+er facility were avoided to
insuze that the program would he operaticral on other

computer facilities.

)

Lata Rase

Thirty yvears of cournty d=er harvest and s=2ason

requlatior data, dating back tc 1947, were cocded and stored,
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by cournty, as a direct access file on ragnetic disk to serve
Aas the VADMIS data bas<, The Gape Ccumission reports dser
harvest data for 98 'countices'! (courties andi large
irdependsnt cities)., Deer harves*s withbin the cities of
Hampton and Newport News are repor*ed tcgether ard the city
of Arlingten is perrmanertly clcsed tc hunting. County deer
harvest data were stcored cn disk for the counties listed in
Table 1 with the appropriatc naurerical codes uscd by +he
VADMIS program. Storage cpace was allocated to acconodate
40 yecars of harvest data *c facilitatz the storage of
additional anrnual deer harvest data, Annual desr harvest
and resqulation data stored cp disk include:

1) Doe kill

2) Total kill

3) Seasonr dates informpatior

0 - nc seasor

1 - sirgle seasor

2 - two se+s of dates

3 - corly part of county open
4 - split =eacsor

4) Total days ir scasor
5) Acres of forested deer range
f) Season type

0 - closed secasorn

1 - either~-sex all season



Table

10.
11.
12,
13.
14.
15.
16.
17.
18,
19.
20.
21.
22.
23.
24,
25,
26,
27.
28,
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
u20

1. List of
VADMIS,

County Code
Accomack 43,
Albemarle 44,
Alleghary 45,
Amelia 46 .
Amherst 47,
Appomattox 48,
Augusta 4sg,
Bath 56.
Bedford 51.
Bland 52.
Botetourt 53.
Brunswick 54,
Buchanan 55.
Buckingham 56.
Campbell 57.
Carolirne 58.
Carroll 59.
Charles City 60,
Charlotte 61.
Chesapeake 62.
Chesterfield 63.
Clarke 64,
Craig 65.
Culpeper 66,
Cumberland 67.
Dickenson 6E .
Dinwiddie 69.
Essex 70.
Fairfax 71.
Fauquier 72.
Flovd 73.
Fluvanna T4,
Franklin 75.
Frederick 76 .
Giles 77.
Gloucester 78.
Goochland 79.
Grayson 80.
Greena 81,
Greenesville 82.
Halifax

Hampton & N. News

Virginia courties
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Harcver
Henrico

Hernry

Highland

IJcle cf Wight
James City
Kirg and Qu=er
King George
King %illianm
Lancaster

Lee

Lecudoun

Louise
Lurenturg
Madiscn
Mathews
Mecklenbura
Middlesex
Mcntgcecmery
Suffolk

Nelsor

New Kent
Northampten
Northumberland
Nottoway
OQrange

Paqe

Patrick
Pit+sylvaria
Powhat*an
Prince Edward
Prince George
Prince
Pulaski
Rappatanncck
Fichmond
roanoke
Peockbridage
Rockirgharm
Fussell

and ccunty

William

codes used by

- umwm e e =

Scott
Shenandoah
Smyth
Southampton
Spotsylvania
Stafford
Surry
Sussex
Tazawell
Virgiria Beach
¥arren
Washington
Westmoreland
Wise

Wythe

York
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Lbucks-cnly all scason

3 - =ither-sex at heginnirg of season
4 - eithar-sex at =rd cf season
5 = nct* a2 uniform seascn

t

7) Number cf either-sex days in season
8) Numrb=r c¢f Sundays ir seascn (during which

kurting is not allcwed)

Utilizing the arnual courty *ctal kill ard do= kill
s*tatistics stered cn disk, the program calculates buck kill
ty simple subtracticn and 2stimetes antlzred buck kill hy
the m=thodology employed ty the Gane Commission. Antlered
buck kill is =stimated as being egual t¢ *tiae buck kill minus
30 percernt of the do= kill; assuming that 30 percent of the
harvested does ave fawns and that malzs and female faweps are
harvested in equal prcportiors. The arrual percentags of
dces in the total kill ard harvest densities (kill / square
mile forested deer rarge) for +ctal kill, buck kill,
antlcred buck kill, ard dce kill are also calculat=d,

Estimates of the square miles of forested deer range in
cach county for the years 1956 and.196¢ wer2 obtained from
tke Game Commissior., A linear regression was performed on
the county range estirates to appreximate gradual county
deéer range chargss batween 1947 and 1986 (40 years). Tle

lipcar regression was performed cr ths rang2 estimates to
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avoid incongruous harvest density figures over +ime,

Age and sex data collected at 15 check stations west of
the Blue Ridge mountains, Talle 2, were alsc stored, as a
separate file, or magratic disk. Several cther chack
stations west of the BRlue Ridge collect age ard sex data but
cften cecllect few data of urcertain r2liability and are
frequently grouped into various combinaticns by th= game
tiologist for special analysis. The 15 check stations

sumrarized by the VADMIS prcagram are those feor which the

»

greatest amount of reliable da*e ars arrually available.
Age and sex data items on disk incluia:

1) 1/2 y=ar cld bucks

2) 1 1/2 year cld bucks

3y 2 172+ year-o0ld bucks

4y 1/2 year-clac doe=s

5) 1 1/2 year-cld does

6) 2 1/2+ year-cld dces

7) Percent spikes

8) Average weiaht ¢f 1 1/2 year-cld bucks

Mchonald (1977) developed & Virginia County Information
System, VACIS, which stores and retrieves ccunty natural
resource informatior ard selected ccunty socicecononmic
information. The data hase fcr VACIS is accessed by the
VADMIS program to acquire connty lard-use and habitat

irfermation. County data items acquired rfrom the VACIS data
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Tahle 2, List of Virciria fdeer check staticns summarized by

VADMIS.

Station name Ccunty
Triangle Service Staticr Alleghany
Buffalo Gap Auqusta
West Augusta Augusta
Mount Grove EBath
Warm Springs Bath
Maggie Craig
New Cas*le Craig
Dismal Gilses
Stoney Creck Giles
Headwaters Highlarnd
¥est Lexirngtorn Fcckbridge
Fulks Run Peckingham
Mount Jackson Shenandoah
Sugar Grove Smyth

Speadwell Kythe
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ase include:

1) Tetal land area

2) Percentagse of fzarmed land
3) Number of farms

4y Averag=s farm size

5) Acrtes cf crcecpland

6) Acres of pasturs

7) Actzs of forest

8) Acres of Naticnal Forest land

Cournty Harvest Summpary ard Analysis

When thz game biclogist is specified as the user,
rrogram execution begins by retrieving ccunty harvast data
from the data base stcred con disk, Data for each ccunty are
retrieved, ther summarized ard analyvzed before the data for
tbe pext county is r2ad. Countv harvest statistics are
calculated, storzd fcr future uvse, and printed out in a
table summarizing th2 county deer harvests dating back to
1947. Recent charnges in +the countv harvast statistics,
expressed as percentages, are ther calculated and summarized
to aid in id=antifying county harvest trends and summarizing
the effects of recent seasor requlatior changes.

County deer harvest predictions are then made,
utilizing an auto-regressior sys*em based upon research
conducted tky Mechler (1970C) at Virginia Tech. The auto-

regrassion system invelves the automatic calculation of a
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rultiple regressiorn =quaticr fer each ccunty from 15 years
cf coun+y harvest data. The aep=rdent variable for the
regression equatiorn is the ratural lcg ¢f the total kill in
a year (year t) and the irdeperden* variahles are the
natural logs cf the *ctal kill eand tuck kill of the previcus
year (year t-1) and tke number of hunting days (year t).
Natural logorithms are used to +ransforrm the data and were
fouré by Mechler tc rprcvide the hest predictions.
Predictions are mrade frcem the calculated reqgression equation
by inserting tte natural logs of the *ctal kill, buck kill,
ar.d number of hunting dayvs irn th= mcst recent s=asor.

The predicted harvest is for a s=zason with th= same
rumber of hunting days as there were the pravious seasorn,
This is recessary because the celculated Beta value
corresponding to the number of hurting days is somz2times
regative, i.»2. increasirg the rumber of hunting days might
result inr a lower predicted harvact, while decreasing the
rumber of hunting days wmight recult in a higher pr=2dicted
tarvest,

Courty deer harvest predictions are made for three
season typas; bucks~orly hurnting all seascn, either-sex
runting all season, and #ither-s=x hunting at the beginnirg
or ¢nd of a bucks-cnly seascr, Ccurty harvest predictions
are only madz for thcse seascon *ypes which have beer held at

least three times within the la=st 15 years. Only by such
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limits can ar adequate (though mirimal) data tase be created
fer the regression,

The form of eacnh cournty regressior equatiorn is
dependent upon the numbstr of sersorn types for which
predictions are to bhe made. Dumpy variables are utilized
when predictions arc mads for more thar one season type,

The equation fer regressiors on a single sz2ason type takes
the form:

TK({(t+1) = Intercept + BI1*TK (%) + B2*BXK(t) + B3*HD(t)
+/- error

where TXK log Total kill (years t and *+1)
BK lcg Buck kill
HDP = lcg Number of hunting days
B1,B2,B3 = Regression cecefficients
(Beta values)

Utilizing the abcve rotatien, ths cgquation for

regrzssions cn two szason *tyres takes the form:

TK(t+1) = Intecrcept + BI1*TK(+) + B2*BK(t) + B3*HD(t)
+ BU4*Dummy +/- €rror

—

or first season type
second seascon type

where Dummy

[T
©
~+
0

1

The equatior for regressicrs orn all three seascn types

takes the fcrm:

TK(t+1) = Intercapt + BI1XTK () + B2*RK(t) + B3I*HD(t)
+ BU4xDummy1 + BS5*Dummy2 +/- ertor
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where Dummyl = 1 1if nredicticn is fer a
hucks-cnly season
= 0 if ctherwise
Dummy2 = 1 if predicticn is for

sither-sex all season
= 0 if otherwise

In additiocn to calculating harvest predictions fer the
next year, the auto-regression system was programmed to
sumrarize county deer harvest predicticrs for each of tha
past 5 years. These harvest predictions are presented and
ccnmpared with the actual reported harvests for those same S
years whenrever a predicticn was made fcr the season type
which was actually h21d, The numerical and percentage
differences between the predicted ard actual harvests are
calculated and averaged, providing a ccunty harvest
predictior history, or "index" cf predictiva reliability for
zaclk county. The calculated average nurerical and average
percentage differencaes betwsen the pvradicted harvests and
the actual harvests are averaqges of <the actual absolute
differences, The absolute differerce is ussd to preclude
the erroneous averaging cf compromising pcsitive and
negative differences, Irnspecction of past harvest
rredictions indicated +that some counties consistently
provided mora accurate przdictions than other counties. A
5-year harvest predicticr sumrary enables the user to
distinguish between ccunti=s which consistently produce

'‘good' predictions and thcese which have consistently fpcor!
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predictions.

The auto-regression systemn was *ssted teo 2valuate its

14

performarce and the accuracy ¢f the predictions produced.
The size of the data base on which *+he county regression
cquations was based was altsred *+o determins its influence
cr the accuracy of the predicticns. County predictions vere
made for the past 15 years u*ilizing S-year, 8-year,
10-ysar, 12-year, and 15-yerar de*a tasss and then compare<d,
Five interactive subrountine=s, GRXAPHE, TYTEL, XAXIS,
HISTO, and COMBN, wWere written ard prograrmed tc produce
histogram plcts of county deer havrvest data and district and
state harvest data as well, Sulroutine GRAPH, callsd frcm
*he main precqram, de<erminss which type of histogram is to
te produced ard sends the apprepriate data to the other four
subroutines., Subrcutine TYTEL prepar=s the appropriate
titles for each histogram based upcn irfcrmation received
from the calling subrcutine, GPAPH., Subkrcutine XAXIS labels
or numbers the x-axis of each histocgram. Subroutine HISTO

rasponsible for creatirg the histogram; the x- and y-axes

[
tn

are scalad, the data plotted, titles ard x-axis labsls are
append=sd, ard the completed his*ogram is stcred in a 60 row
-~ 130 cclumn array. Subrocutine COMBN controls the printing
of tte histograms, e.g., acdjustirg pagiration and prirtirng
arpropriate headings.

Histograms of four harvest statis‘ics (total kill, buck
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kill, artlered buck k111, ard perrcerage dces in *h=s total
kill) may be plotted by vear for each ccunty, A data input

ortion allows the user tc select ary combination, or none,

™

of these four variables. If the data input option is net

f

utilized, then the program defauvlts *o nplctting total kill
ard antlered buck kill, Conversaticns and corresporderncs
with Game Commissior hiolcqis<s Jack V. Gwynn and Joe L.
Coggin indicated that thess twc harvest statistics are of
greater interest to Virginia qgare biclogists than are the

buck kill and percentage dces ir *he total kill.

After the desired histograms for a ccunty have heen
produced, the data for the rnext county are read from disk
and harvest summari=zs, predicticns, and histograms are again
procduced. This cycle contirues until *he summaries ard
analysses for all 98 counties have heen completed. Courty
harvest data are then grouped into districts for analysis
ard summarization.

A data input cption was rroaorammzd to 2nable ths user
tc assign counties to selected districts., A maximum of 10
districts and 20 counties in cach district may be defined.
If districts are not d=fired by the user through the data
irput cption, the program assumes defanlt ccunty-district
assiguments. Default districts correspcnd to six general

physiographic areas of Virginia; rorth mountain, south



mountair, north piedmcrt, scuth piedmor*, north tidewater,
and south tidewater districts, Thke map in Fig. 2 depicts
the six physicgraphic dis*ricts. Tte dafault districts and
the courties within each district are listed in Table 3.

District harvest data are summatized by year, 1947 to
present, and by county for rthe current year. District
lLarvest changes over ths last 5 years are also calculated
(as percentages) and preserted to identify pcssible harvest
trerds., The distric* harvest data ar2 also averaged *o
provide mean harvests for the mes+t tecert 10-yzar pericd ard
tte previous 10-year pericd, c.c, 1957 *o 1966 and 1967 to
197¢.

For each district, ccunties are rarka2d, in dzscending
crder, with respect* to ary of fcur barvest variables: total
kill psr squate mile of fcrestod deevr range, buck kill per
square mile, antlered buck kill per square nils, and/or
percentage doe ir th: total kill. Ths same data input
option that controls the rpreducticr of county histogranms
alsc determines which hartvsst variatbles are to be uscd for
county ranking. Defaults are tctal kill fer square mile and
antlered buck kill pser square mile,

County hLarvest statis*ics for the twc most recent years
are ranked and presentad graphically as his*cgrams. County
rankings are produced to enable the biologist to da2termirne

the relative improvement or declire of cach county in the
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Table 3, Counties within the six physicqgraphic districts cf

District Counties

North Mourtain Alleghany Page
Augusta Rockbridge
Rath Rockinghkam
Clarvke Shenandoah
Frederick Warren
Highlard

South Mountain Bland Montgcmery
Bctetour* Pulaski
Buchanan Roanoke
Carrcll Russell
Craig Scott
Dickenson Smyth
Floyd Tazewell
Giles Washington
Grayson Wise
Lee Wythe

North Piedmont Altemarle Henrico
Ambherst Loudoun
Carcline Lcuisa
Culpeper Madison
Fairfax Nelson
Faugquier Orange
Fluvarra Prince William
Goochlard Rappahannock
Greere Spotsylvaria
Harover Stafford

Scu*h Piedmont Arelia Franklin
Appomattcx Halifax
Bedfcrd Henry
Brurswick Lurenburgqg
Buckingham Mechlenburg
Camphell Nottoway
Charlctte Patrick
Chesterfield Pittsylvarnia
Cumberlard Powhatan

Dinwiddie

Prince Fdward
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Pistrict Counties

— -— e

North Tidewater Acccrack Lancaster
Charles City Mathews
Fssex Middlesex
Glcuch=ster New Kent
Hampton & N, News Northamp*on
James City Northumberland
Kinra and Queen Richmond

Kirg Gsorge
Kirg william

Westmoreland
York

South Tidewater Chesapcake Suffolk
Greeresville Surt
Isle of %ight Sussex

Prince George
Souttampton

Virginia Beach
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distric* with respect to the c*ther ccunties in the district.

Fegicn Harvest Summary ard Apalysis

Following the distric* barves+* sumratriss, district
harvest data are ccmbined into regions. Rsgicns may be
defined by th=2 user or by proaram d¢fault, Four
physiographic regions are defined by default; 1) mountain-

west of the Blue Ridqge, 2) piedrcont, 3) tidewater, and 4)

ot

cast of +the BRlue Ridge. The map ir Fic. 3 delineates these
fcur regions. The mountain regicn is ccmposed of the
counties in the twc default mcourtair districts, ths piedment
region includes the ccunties ip the two piedment districts,
and the tidewater regior includes the ccunties in *tke two
tidewater districts. The region eas*t ¢of the Blue Ridge is a
corbination of two other regiorns, tte piedmort and “idewater
regicns.

Region deer harvest data ar2 summarized by year,
Yeginning with 1947, harvest changes coccurring over the last
5 years are calculated, ard 10-year m=ans for twec 10-year
periods are calculated,

State Harvest Summary and Aralysis

After the region harvest summaries are completed,
regional harvest data ar« summed to prcovide state ds=rv
harvsst statistics, Sta*te hartvest statistics dating kack to

1947 are summarized, harvest changes over the last 5 years

are calculated, and 10-yefar mears are calculated. State
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de=sr harvest data ar= ther plctted eagairst time, prcviding a
visvalization of state d=¢r harvest trerds., The data input
option used to control *he production of county and district
histograms also determines whicl, of fcur, state hatves+
variables are to be plotted; tc*+al kill, btuck kill, antler=4
buck kill, ard/or percent*agc doe ir *the tctal kill.

A table summarizing ccunty deer harvest statistics and
season regulatior infcrmaticn fer +the most recent ysar with
state and regicr totals is then precduced, providing the user
with quick, conveniznt access tc 2ll of the county lrarvest
statistics for the la+tes+t seasor.,

County hervest density date for the zntire state are
ther ranked, printed and plotted in d=scendinrg ord=r,
Ccurties are ranked by four variables; to*tal kill p=sr sguare
rile of forested deer range, huck kill p=r square mile,
antlered buck kill per squarte mile, and dce kill par square
mile. Counties are ranked for the *wo latest years,
providing a means by whicl *+he user carn sstimates the
relative current status, or charge in status, of any county
with respect tec cocther cour*ies throughout ths state.
Averages for east and wes* of the Blue PRidgs and state-wide
averages ars also calculat=d for each year.

Game Commissicon arnual progress vepcrts contain 11-year
courty summaries ir which ccurty deer harvest over the last

11 years are sumparized., The VRDMIS progranm produces formal
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+ables presenting 11-year courty summaries ¢f four harvest
statistics; tetal kill, btuck kill, antlered buck kill, and
percantage of does in the total kill. These tables also
ccntain 10-year means for the first 10 of the 11 years for
cach county and 11-year harvest sta*istics for east ard west

cf the Blue Ridge and th=s state.

Game Commission biclcgists utilize information from
past season regulatior changes Yo estimate +he effacts of
future regulaticn charges or courtyvy dzer harvests. A
subroutine, SEACH, was writ+*en and rrograrmed to summarize
the effects of racent secasor requlation changes on county
deer harvests, A simple search rrocedure 1is utilized to
idertify counties which #2xperierc=d similar regulation
chkangaes, or counties which had similar regulation, over the
past twc seasons., Counties which sxperiznced similar
requlations, or regulatior changes, over thz last 2 vears
are gouped tcgether ard thke charges in thzir harves*s
betw=sn years are summarizec; by county and gronp tctals. A
table summarizing courty zrd arcup kacves+* s*atistics for
both years ard the observed harvest changes is produced for

2ach group.,.

Age and sex data for 15 deer check staticns west of the

Rlue Ridge are then read frcm disk and summarized ir formal



tebles, The raw da+ta are surmed ard used to calculate
several populatiorn indicatcrs. The Game Ccmmission
biologists u+tilize five basic pcpulatior indicateors; 1) the
percent fawns in the total antlerless kill (PFTA), 2) the
percent fawns in the total buck kill (PFTPE), 3)the pesrcent
fawrs in the total doe kill (PPID), 4) *he percent yearlings
(age 1 1/2 y=zars) ir the tctal edul* (1 1/2+ years) buck
kill (PYAB), and 5) <he pevrcent ysarlirgs in the total adult
doe kill (PYAD). Thase five indicatcrs are calculated as

follows:

fawn bucks + fawn does

PFTA = -=-c=m-— e meme e m— e
fawn bucks + total dceces
fawr bucks

PFTB = =m===-=——e——-
total rucks
fawn dees

PFTD = =---=---=----
total does
yzarlirg hucks

PYAB = ~==m-mcmme— e

total adult bucks
yearling dces

PYAD = ======c-comemm—eu

total adul* dces
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Optimum deer panagement regions are AdAelineated
utilizinrg ar algerithr developed by Graf (1973) for
delineating wildlife and other envitonmental management
regions, Contiguous countirs with similar deer harvest-
habitat indices are grouped together irnto saven dear
management regions. Countyv similaritiecs are determined
based on & harvest-habita+ index, Y, where:

Y = Total kill / square mile / number of huntirng days.
Irdica2s for 5 years are calculated for each cournty and used
in the grouping process., 0tilizing indices for 5 ysars
reduces the natural variaticen within counties and the
resultant groups are tastter balanced., The rethodology for
delineating cptimum management regicns is described in
detail by Graf (1973).

Computer Mapping

A computer mappirqg package, SYMAP (Dcugenik and Sheehan
1975), was inccrporated irto the VADMIS program and is used
tc map county deer harvis+t data ard display the optimum deer
ranaqgement regions., Data idertifyirg tre cptimum dzer
management regions and county deer harvest density data for
3 years ar=2 passsd to the SYMAP package. Four maps are
produced; one map depictirg the optimur d2er management
regions and three contour raps A=picting state-wide deer

harvest densities for three different years, vear =, t-2,



and t-6 (e.9. 1976, 1974, ard 1670). The ccntour maps
Frovide a visualizatiorn of s*ate-wide harvest trends ard

patterns,

Wher the Game Cormissioner is desigrated as the user,
+he VADMIS program surparizes ccunty, district, regior, and
state deer harvest data; 1947 tc presant, Subroutires which
produce county deer harvest prefdictions, regulation changes
sunraries, check staticn data summarias, and optimum deer
management regions are byprassed and this information is not
rrovided, Computer maps atre suppressad by preventing the
execution of ths SYMAP package.

Land-use Planner

When the land-use planrer is designated as th2 user,
the VADMIS progranm rasquires *+hat +he ccurty or counties of
irterest be identified. Subroutine INTFO first is called to
prirt a three-page introducrior tc thz principlses of white-
tailed deer management, Ccunty deer harvest data are then
recad from disk and summed bhv district. Subrcutine VACIS is
called to produce sumparies of ccurnty dezr harvests ard
habitat chkaracteristics. Hdabitat information is re<rievad
from the data bhase fcor the Virgiria Courty Irnformation
System developed by Mcbonald (1977) at VPI&ESUD.

For each requested courty & report is generated which

pres<nts county harvest ard habita*t infcrration and corpares



courty statistics to the avirage sta*tis+ics fer thz district
ir which the county is loca*c¢d, A *able summarizing county
deer harvests, 1947 to present, is provided following the

ore page county report,



RFSULTS

A computer prcgram, VADMIS (Virgiria Deer Management
Information System), was designed ard prcgrammed (FORTRAN)
tc analyze and summarize Virginia ccunty, district, region,
ard state deer harvest data freor 1947 to rrasent. The
rrogram was designed and programned for Virgirnia in
particular hut may be modified for use in cther states.

The program was designed to serve three distinct users;
the game biolcgist, the2 game commissiorer, and the county,
region, or state land-use plarrer, The prcgram provides
ecach user with a distinct set of intormaticn., Users pay
u+tilize several data input and contrzcl options to control
rrcaram executicr and infcrratiocr production.

The VADMIS program (Appendix Table 1) requires 60,976
bytes of computer storage. The executicn time and operation
ccst of the program vary amono users ard with the se2lection
of data input cptions. Program execu*tion for the game
biolegist, utilizirng prcgranm cption d=fault parameters,
requires 5 minutes and 38 seccnds of exscutionh time arnd
ccsts (VPIESU Computer Certer clarges 1978) $21.80. A run
for the game commissicner reguires 2 mirutes and 14 seconds
of execution time and costs $17.68. A run for the land-use
plarner, in which sumnmaries fcr all 99 ccunties are

requasted, requires 1 mirute and 8 seconds of execution time

56
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and costs $13.03., For the planrer, the first county
requ=stad costs approxirately $5.28 while each additicral
courty request costs approximately 50,08,

Data Input Optiors and Pequirsment

Itn

Nire data irnput options are¢ available to the user.
Thesée nine data input oprions erable the user to:

1) idertify the user (bioloaist, commissioner,
or planner)

2) sp=scify the latest year cf irteresst,

3) update annual county deer harvest data,

4) updats annual deer check staticr data,

5) delireate deer manrnagement districts arnd
regions,

6) provide district and region ranmes,

7) select which data are tc be plctted as
histeqrans,

8) defire the numher of courties in the statsz,
and

3) defire tha2 cortiguity of courties,

card preceeding sach

T

A data identification or titl
input option (data se<t) erables the corputer program to
idertify the option and re¢ad the data which follow.
Identifying irnput data options in ttis manner enables +the
user to place the date opticrs in variable crder for input.
Only the first fcur cclunrs of ecacht title identificatiorn
card are read by the computer, fcrmat A4, Columns 5 through
80 ar= igrored and may be used tc completz an explanatory
title or additioral ceonments ahcut *he fcllowing data.

Nine, fcocur-lastter ablkreviatiors are reccqgrized by the

prrogram and they correspord *o the rine option functiorns

listed above; 1) USER, 2) YFAR, 3) UPDA, 4) CHEC, S) DIST,



&) TITL, 7) HIST, 8) COUN, ard 9) CONT,
USER

The first data card following the titls card 'USER?
idertifies which cne c¢of three users, biclcgist (1),
cemmissioner (2), or planner (3), is to be served by the
program. The user number, 1, 2, or 3, is punch=zd ir column
ore of +he card followirng the title card. Only this ore
data card i3 requir=s4 unless t+he planner, (3), is
designated. 1In the case cf the planner, the na2xt card
svecifies the number cf ccunties, N, fcr which deer harvest
and habitat sumrarices ars dcsired, format I3, N cards must
ther bhe provided, each card cortairirg the numerical ccde,
Table 1, of a singls countv, forma*+ I3.

The default value for USEP is 1, thus the data inrput

crtion '0USER!' is not raquired when the game biolcgist is the

=4

s

D
a]

JEA

I

One data card, fcrmat (2x,72), follows the title card
'YEAR' and identifies the latest year of dsev harvest data
tc be summarized. The full four-digit year may b2 purched
ir columns 1 through 4, €.q9. 1976, tlkough the format
requires cnly the last twe digi+s in columns 3 and 4, €.qg.
__76., This data input opticn hes no default value 2and is

required for all threce users,
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o)

The 'UPDA' title card informs ths prcgram *hat the

anrual county desr harvest data kase is tc be updated with
the data which follows, Ths card fecllowing the title card
gives the year cf th= data beinc submitted ard the numbar of
counties for which data are beirg provided, format
(zx,12,1x,13). One data card fcr each courty must follow,

Fach county data card contairs *the follcwing infermatiorn,
tcrmat (2F7.2,6%9.0):

1. Doe Kill
2, Total Kill
3. Se¢ascn Dates I
0 - ro season
1 - one szt of datss
2 - tuo se*s of dates
3 - only par* cf county cpenrn
4 - split season
Total Days in Seasor
Acres of Deer Range (Nct required
for virgirnia since acras cf rarnge
Lhave been estima+«d and stcred)
6. Season Type; ccoded as follows:

nformaetior; coded as follows:

wn &
* @

1 - Fither-sex all season

2 - Bucks-crnly all seasor

3 - FEitker-s=x at beginning of seasorn
b - Fither-sex at end of seascn

5 - Not a uriform seascn
7. Either-sex Days in Season
8. Number of Sundays

The title card, CHEC, indicates that the desr chsck
station data are tc be uvrdated., The first card of this data
set gives the year of the data beipo submitted, forrmat

(2x,1I2). Pifteen data cards mus*t fcllcw; one card for each
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check statior, format (RF10.0), in th=z crder listed in Talble
2., Data items required fcr ~ach check station include,
foeremat (8F10.0):

1/2 year o0ld bucks

1 1/2 y=ar old btucks

2 172+ year old hkucks

1/2 year c¢ld does

1 1/2 year ©ld does

2 172+ y=2ar cld dces

Psrcent spikes

Average weighbt c¢f 1 1/2 yo2ar cld bucks

. . * L ] . . »

ONOAUVTE WN -

The data input opticn intvroduced bv tha *DIST! title
card cnables ths user to deslineate dezr managemsnt districts
and regions., A district mav corsist of 1 to 50 ccunties and
up to 20 different districts may re dafined. Regiors are
defined as qroups cf whole districts. A maximum of 10
diffarent regions may be dafirned, with re limit or the
nunbter of districts that canr be group2d into a single
region.

Following the title card is a data card containing 3
items of infermation, format (313): 1) +the total number of
cournties in the state, 2) the number of districts to be
defined, and 3) the number cof regions to te defirned; all
right justified. Next, ccurties are assign=sd to appropriate

districts. Fach county is giver the number of an

appropriate district; 10 counties per card, format (10I5).
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Fxample:
columns 1 2 3 4 5
12345678901234567890123456789012345678901234567890
card 1 3 4 2 3 o) 5 6 2 1 2
card 2 1 4 5 2 £ 3 5 2 1 4
etc.

where: County numbar 1 is assignzd tc the 3rd district,

4]
0

ccunty number 2 I esigrned to the 4th district,
county numher 3 is assiqgred to the 2nd district,
«ess,and county runber 11 is assigned to the 1st
district,

Districts are assigned tc¢ regions in the same manner,
and district assignm=nt cards immediately fcllow the county-
to-district assignment cards. Tachk card contains the rTegiorn
assignments for 10 districts, fcrmat (10I%5).

If this option isg not used, *he program utilizes 6
Aefault districts, Fig. 2 and Tebhle 3, (Ncrth Mountain,
South Mcuntain, North Pi=dmont, Scuth Pisdmont, North
Tidewater, and South Tid~wat*ter) and 4 d=fault regions,
(Mountain-West of tha Blue Ridge, Piedmont, Tidewater, and
Fast of the Blue Ridge), Fia, 3. Urndsr default conditions,
tke program combines the Piedmert ard Tidewater ragicns into
the fourth region callzd east of the Blus Ridge. This is a

special cass only obtainable by utilizirng the default

dis+tricts and regicns. If new districts are defined, then
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new regicrs must be dsfinred.
1ITL

The data set followirg the 'TITL' card contains
alphanumeric data specifying the names fcr districts,
reqgions, and ripre harvest variebles, Tach data card is read
with a 24 (A1) format to enabls the program to manipulate
individual characters (lsttsrs) as required for the
production of labels on histograms. The first data card
following the title card specifies if new districts and
regions are to be defined using the 'DIST' data input
option., If the 'DIST' cp*icr is used, then 'YES' is punched
in columns 1 through 3. Any charactsr string cther thar
'YES' punched or this card indicates that the default
districts and regions will be used and 6 cards containirg
the dafault district pames must be provided. 1If new
districts and reqgicns ar¢ defirned, 'YES', the 'TITL' orption
pust be informed of thz rumter c¢f dis*tricts and regions for
wkich data cards (names) must be read and the next card
would thenr contain the number of rew districts (columns 1
and 2) and tbe number of rew recions (columns 4 and 5).
kRcth data iters are right Jjustified.

Subsequent catds contairn the appropriate alphanumeric

rames for the nine harvest variebles and the specifi=d

[sl)

numter of districts and regiors., Table 4 presents the

stardard data set for the 'TITL' cption that should ha nsed
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Teble 4, Stardard alpha-rumeric da*a set for data input
option *TITL'.

Card Columns

card 1111111111222222222233333333334
Number 1234567850123456709012345678901234567890
1 TITL
2 NO
3 TOTAL KILL
4 BUCK KILI
5 ANTLERED BUCK KILL
6 PERCENT DOE KILL
7 TOTAL KILL/SC.MILFE
8 BUCK KILL/SC.MILF
9 ANTL, BUCK KILL/SC.MILE
10 DOE KILL/SQ.HILF
1 DOE KILL
12 STATE SUMMAKY
13 NORTH MOUNTATN DISTRICT
14 SOUTH MOUNTAIN DISTRICT
15 NORTH PIEDMONT NISTRICT
16 SOUTHE PIEDMONT CISTRICT
17 NORTH TIDFWATER DISTRICT
18 SOUTH TIDEWATFR DISTRICT
19 MOUNTAIN-WEST CF R. E,
20 PIEDMONT
21 TIDEWATER

22 FAST OF THF BLUF FIDGE




wher *+he default districts 2and regiors ars employed. Card
rumbesrs 3 through 12 in Tabl~ 4 ars raquired, in the order
stown, for both new and de<fault districts and regions.
Names for the appropriate number of districts follow, in the
order referred *o in the 'DIST' option. Names for the
appropriate number of regicrs fcllow the district names and
complete the data set., A maximunm cf 24 charactars
(including blarks) per name is allowed.
HIST

The user may use¢ this cpticr tc select among four
harvest variables which may he pleo++ed &s histograms for
courty, district, and state derer harvest summaries. The
four harvest variables are; 1) total kill, 2) buck kill, 3)
antlered buck kill, ard 4) dcs kill. Any cne or any
ccmbination cf thes» four variables may be selacted. Only
crne data card is required for thkis data irput option. Four
data fields, format (4I2), are< rcad frcom this card, each
field ccrresponding tc ore c¢f the four variables, A *1!

punched in one of thess fields indica*tes that the

lon

corresponding variahle is tc he plottzd;

Purch *1¢

Tc_Plot in_Colunmn
Total kill 2
Buck kill 4
antl., Buck kill 6
Doe kill 8
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Under default ccrditicrne fer *his opticn, total kill
ard antlered buck kill are plct*ecd,
CouN

The data input opticr headed by the 'COUN' title card
is used to defire the number c¢f ccunties in the state, This
cption need only be us=2d for a state othar than Virginia

with fewer or mcre than 98 counties. The default igs 98

w

courties, The number of ccunties in the state is purched in

4

€0q.

ba

columns 1 throughk 3, right Hdus+tif

For the program to delinzate cptirum dcer managemert
regions, a county contiquity matrix defining the2 proximity
of counties tc each other must te provided. The first card
fcllowing the title cerd, 'CONT', contains the numbher of
counties in the statz, purchsd right justified, in columns 1
tc 3. The contiquity matrix feollows,

The matrix will always k= ar N x N matrix, whare N is
the number of counti=2s irn the state; ons row and ons column
for zach county. Wher two ccunties are ccntiguous, (i.e.
adjacent to each cther over some distarce, but not just at a
peirt), the pumber *'1' shculd be entered in the appropriate
rows and columns of the matrix., A ccurty is ced=2d as being
ccntiguous to itself., Fig, U presepts an example of a
sample area and its associa*tcd contiquity matrix.

Fach row of the patrix is entered cn a separate card.
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Sample Area

Contiguity Matrix

column
1 2 3 q

1 1 1 1

20 1 | 1 1
3
o
19
3] 1 1 | 1
a 1|1 | 1

Fig. 4. A sample study area and its associated contiguity matrix.
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Cclumns of the card ccrresperd *o columre in the matrix.
For mors thanr 80 ccuntics, the rtow is certinued on a second
card, column 1 c¢f the seccnd card being equivalsnt to column
81 in the matrix. The 98 ccurty matrix for Virginia is read
with a format of (80I1,/18I1). &2apperdix Table 2 lists
virginia courties and the ccurtizs ccntigucus to each.,
User Reguirements

0f the nire opticns available, each us=r is required to
use only three. The biolcagist rus*t submit thke YEA®R, TITL,
ard CONT options. Furs fcr either the commissicrner or the
land-use planner require *the USFR, YFAR, and TITL opticns.
All options are applicable to the biclogist while all but
the contiquity matrix (CONT) are applicable to the
commissioner, and all but HIST ard CONT are applicable to

the plarnner,

.
V35218

Ccunty Harvest Summary ard Ana

Tables summarizing arnual deer harvest data for four
ccurties, Charles City, Prirnce ¥dward, Shenandoah, and

Surry, are illustra*ted in Figs., 5, 6, 7, and 8. Columnar

data for each year of courty harvest data include:

1) Total kill

2) Antlered buck kill per sgquare mile
fcrested deer range

3) Buck kill

4) Antlered buck kill

5) Doe kill

6) Percent doe irn *the total kill



VIKGINIA CUUNTY DetR HARVEST SUMMARY
1947-19706

HUNTING ANY DEER
DAYS IN NAYS IN

SEAS
“0,
40,
0.
41,
“4l.
40
40.
40,
40,
“le
4l
“43.
CL TS
0.
al,
“d e
“7
“4 o
4D o
40.
41,
4.
4.
44 ,
45,
al.
420
4l

ON SEASON

SEASON Tyrt CCOE
FITHER SEX ALL SEASDN
BUCKS ONLY

e

N N N N
® e 0 8 9 % 0 00

Ye

Se AT HEGINNING UF SEASON
Se AT END UF SEASON
T A UNIFORM SEASON

CNUNTY: CHARLES CITY
ANTLERED
TOTAL BUCK KILL/ ANTLERED 2 _DOE IN
YEAR KILL SQ.M1,RANGE BUCK KILL BULK KI1LL DOE KILL TOTAL KILL
o7 131. 1.0 131. 131. Oe (VY
48 155, 1.1 155, 15, 0. 0.0
9 200. 1.5 200. 200. 0. 0.C
50 195, let 195, 195, 0. 0.0
51 255, L.y 255, 255 0. 0.0
52 327. 2ot 3217. 227. Q. 0.0
53 377, Ze8 377. 377. O. 0.0
54 407 2.2 327. 303. 80. 19.66
55 “91. 27 394, 365, 9. 19.76
56 566 22 36l. 3U0. 205. 3ce22
87 503. 2.2 345, 298, 158. 3le«l
58 449, l.6 216, 224 173. 34.53
59 203, 1.5 203. 203. U, [V
60 269. 2.0 267, 266, 2 Q.74
61 325 2ot 325 325, O. 0.0
¥4 1023, 2.7 £21., 370, 502, 49,07
63 1059. 2.9 550 391, 509, 4t .06
64 585 1.7 3lo. 235. 269. 445,98
65 157. le2 157. 157. (V)8 Co0
606 209. 1.9 208, 204« . Ce4B
67 234, 1.7 2344 234, Q. 0.0
6f 281. 2.1 28} 281. N 0.0
&9 LY 27 365. 3c4. 2 054
10 449, 3.6 486, 4HB, l. U.20
71 708, 3.9 567 525, 141, 19,92
72 T17. 3.y 570 a 526, 147. 2U 50
73 912 LN 686, 600, 286. 2Y el
14 1084, w, & 156 65t . 428, 30.2¢6
15 81lt. 3.3 534, 454, 280, 34,23
76 69Y. 3.7 554, 509, lueb, 20,89
HARVEST CHANGES ,
T3-Ta 11.52% 9.562 10.20% 9.56% la.6y% 0.63
T4—T5  ~2u.54%  =30,96% ~28.84% -30.96% -14,63% 3.97
15-1& -14.553 12.16% Sel92 12.1063 ~47.806% ~13+34
HARVEST PRFDICTIUN HISTOKY 1.
- - -_— iunntentt ettt 2.
i SEASUN PREDICIED ALTUAL l « Eo
YEAR TYPE KI1LL KIttL DIFF. £ DIiFF. “e E.
- e L T 5« NU
1972 4, TH6e 11, 28.8 440
1973 “, 846, 9l2. =126.5 ~13.0
197« 4. 897. 10ta, -—-186.8 -17.2
197> “. 1070, 818. 252.3 0.4
1976 “, 553. 699. =145y t =20.9
- -z - —— —_—— FORES T RANGE:
AVERALE =— ==~ 148.1 | 17.2
Fig. 5. VADMIS county deer harvest summary for Charles City county.

13¢.0 SQ. MILES



HARVEST PREDICTIUNS FUK 1977--~CHARLES C1Ty

StASUN TYPES)

HUNTING DAYS IN StASUN
LUHE LMLt

UP

PEQ LIMIT

1192.40 ¢,

1059.v1

927.42

T94.93

662 .44

529.95

39747

264,98

132,49
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Fig. 5.
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VIRGINIA

CHUNTY DEER HARVEST SUMMARY
1947-1976

ANV DEER )
AYS IN TYPE OF
SCASON SEASON
O, 2o
0' z.
Ce le
g. e
0. ".
0. e
Ue <o
Q. P
Goe le
le 4,
O. e
0. 2.
0, Ze
G. ‘e
a2, 1.
42. 1.
b, “
O 2e
0. de
G 2
O. Ze
Qe 2o
U e
Q. 2
O. 2o
1. “e
1. “,
1le “.
3, “q4
COUDE
EX ALL SEASUM
Y
BEGINNING OF SEASON
ENU UF St ASON
IFORM StASON

COUNTY: PRINCE EDWARD
ANTLERED HUNT I NG
TOTAL BuCr KlLLl ANTLERED % 008 IN OAYS IN
YEAR KILL SQ.MI.RANGE BUCK KILL BUCK K ]JLL DAE KILL TUuTaL KILL SEASON
«7 12. 0.0 12. 12. . V.0 a0,
48 LZ. OeUL 12 12 Ue GeO LIV
49 21, 0.1 21, 21. . GaU 40.
50 12 Q.0 12 | O O Q.0 “) o
51 16. Oat lo. 16. 0. 0.0 4.
h2 13. 0.1 13. 13, 0. 0.0 LIV
53 2l 0.1 21 2l Q. U.0 40
54 19. 0.1 1v. 1y, 0. GO 40 .
55 26, 0.1 26, 26 Q. Q.0 “«Co
56 1t. 0.0 11. 1l 0. 0.0 4l
57 5. 0.1 14, lue l. 6.617 “le
54 9. 0.0 9. 9. 0. 0.0 43,
59 29. Oel 29, 294 0. (V] 4a g
60 21. 0.1 2. 2le 0. U.0 40,
61 26, Ol 26. 26« [ V.0 4]
62 141, 0.2 Tl. 50. 70. 45 .65 “2,
63 163, 0.2 93. 2. 70. 42.94 “wl,
b4 61. 0.2 51, ol , 10. 16.39 4y,
(33-} 59, 0.2 59 . 59, 0. G.0 “4h,
06 53. 0.2 53, 53. Ue U0 LY¢IN
o7 9. 0.3 79 79 O. C.0 41,
6y 10L. (o 10L. 101. 0. 0.0 Gz
69 143, 0.6 143, 143, Ue 0.0 “wlo
70 188, 0.8 188. 18, Q. 0.0 44,
T1 194, 0.8 194. 194 0. C.0 45,
72 304. 1.3 304, 304, )8 00 41,
13 364, 1.3 321. 308. 43, 11.81 42,
14 494, 1.7 423, 402. 1. 14,37 4wl
75 Sll. 1.8 450, 432, 61, 11e94 “3,
16 606. 2.1 S5le. 486 . 92. 15.18 45,
HHARVEST CHANGES _
3-14 35.71% 3u.88% 3l.18% 30.38 65.1¢% 256
T4~15 Joutsy l1.88% 6.38% To41% —-14.04% —2ekh
15-76 18.59% lse11% l4.22% 12.61 50.82% S5e24
——————————————————————————————— SEASUN TYPE
HARVtS1 PREVDICTIUN HISIURY le EITHER S
- e e e e e e e e e e e 2. BUCKS ONL
| SEA&UN PREDICTED ACTuUAL ' 3. EoSe AT
YEAR KILL 1L DIFF. % DIFF. 4s EoSa AT
e e e e e e e e e e e e T - e e e e - e NUT A UN
1972 2. 2813, 304, -21.2 -1.0
1973 {-—-2 N PREDICTION- ——————me————————
1974 j=~==x N} PPEDILTION=—=———r—c—mmmmem f— e
1975 4, w39, 511 ~Tée% -14,2
1976 “, h“loe 6006 . =29.7 -4 .9
-------------------------------------------------- FUREST PANGE:
AVERAGE===—=~ 41.1 1} 4

Tx NO PREDICTIUN FOR SEASON TYPE HELD

Fig. 6.

VADMIS county deer harvest summary for Prince Edward

county.

233.6

s¢.

MILES

04
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SEASON TYPESI 1 | 2 I 3ue !
HUNTING DAYS IN SEASON 0 5 | a5 |
LCWER L1M17 0 292 399
NEAN - 0-|- 612 -|- 823 -
UPPER LIMIT 0 955 973

666.60

Ve

592.53

S1R .47

444,40

370.33

296427

222.20

148.13

74,07
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VIRGINIA COUNTY 2

{9 ET ARVEST SUMMLRY

€
T-1917
COUNTY: SHENANDOAH

ANTLERED HUNTING ANY DEER
T0TAL BUCr KILL/ ANTLERED £ DOE IN DAYS IN DAYS IN TYPE OF
YEAR KILL SQ.M1.RANGE BUCK KiLL BULK KILL DOE KILL TOTAL KILL SEASON SEASON SEASON
47 104, 0.« 104, 104. 0. G0 ENS Q. Ze
48 171. Q.06 171. 171. Oe 0.0 3. C. e
49 221 0.8 221 . 221 0. 0.0 3. Ge <
50 298, 1.0 298. 298, O 0.0 3. O. le
51 512, 1.8 S51c. 51l 0. 0.0 A3 O, 2o
52 1lv6. 2.1 f41. 605, 455, 38,04 b 1o "o
53 T43, 2.6 Tal, Tl . (U] 6e O. ‘e
S 1381, 2.6 8y, T152. 484, 35405 6. Le 4o
55 1052 3.6 1044, 10«2, 8o V.76 (X8 0. P
56 2817, 3.8 1501, 11lUbe 1316, 46,12 -18 2e “y
87 2175, 2eY 11061. 85T 1014. 4beb 2 6. 2. 4,
58 2491« 3.3 live. v5] . 1185, a'f57 6o 2e 4o
59 2065, 2.8 1097, L7, 968 . 46,88 ba 3. 4,
60 25326, 2.7 1184, 778, 13%2. 53.31 [P £ 3.
61 1779, 1.9 Baa, 564, 25 52456 fre 3. ER
62 719, 1«2 426, 3.8, 293, 40 TH Ee la Se
63 163, 1.3 457, 365, 3006, «0.10 6, I De
64 B20. 1.3 G481y, 385, 335, 40 85 12. 1. 3,
65 787. 1.3 479 387, 308. 39,14 12. 1. 3.
66 875, 1.3 493, 378, 282, 43,66 12, 1. 3.
67 708, 1.3 474 b6, 294, 3v.28 13. 1. EN
68 707, Le7 537, 480, 170. 24.05 1Z. l. “,
69 877, 1.9 631, 551, 246 28,05 11, 1. G
70 820, 1.8 600, 522, 226, 2’136 2. 1. “e
71 1044, 2ol Tas, bb3, 304, 29.01 12« 1. b,
72 1190, 24 80t. 693, 382. 32.10 12. 1. 4.
73 1247, 2eb Bab. 126. 401 3¢.16 12. 1. “q
74 12776, 2.0 880. Téle 396, 31.03 14, 1. 4,
15 1497, 3.0 1031. 891 466 31.13 11. le G,
76 1493, 3.0 102¢. 8¢l. “71. 31.55 12. l. a,
HARVEST CHANGES
2232 4, 86% 4,02%8 4.89¢ -1.25% -1.12
l4—15 17.32% 17.04% 17.16% 17.08% 17.048% 0,09
1516 —0.27% -1.21% ~0.817% -1.18% 1.07%2 Oeu?2
e e e e e e e - SEASCN TYPE CODE
HARVEST PREDICTION HISTURY 1o EITHER SFX ALl SEASUN
- ————— e e 2. BUCKS ONLY
' SEASCN PKEDICTEU ACTUAL | 3¢ E«Se AT BEGINNING OF SEASON
YEAR T1YPE KI KILL DIFF. t & DIFF, 4, E4Se AT END OF SEASUN
- - ——— —-— 5« NOT A UNIFORM SEASON
1972 4. 1313, 11v0, 123,.3 10.4
1913 “, 1324, 1247. 87.4 1.0
197« 4, 1394, 1276 121.8 Yeb
1975 4, 1403, 1497. =93.5 —-6.2
1976 4e 1646, 1493, 153,11 10.3 i
- — -— —-—— FORES T RANGE: 292.6 SQ. MILES
AVERAGE-———~ 115.8 | B.7

Fig. 7. VADMIS county deer harvest summary for Shenandoah‘county.



HARVEST PREDICTIONS FDR 1971-——§H€NANO["AH

SEASON TYPLS| 1 1z TR
HUNTING DAVb IN SEASON 0 0 12
LUH&R LIM 0 0 1041
ME - 0 ~|- 0 -1- 1499y -
UPPER LIMIT 0 0 2157
3uvd. 70 0................................................0 1216082 #aueescoasnnoraarensscsacscnsesosooncnsoncsensass
—SHENANDOA - -SHENA NIDAR
- TOTAL KILL - ~ANTLERED BUCK KILL
2T54.40 + + 108l1.62 «
2410.10 + : 946,62 o
2065.80 + s Blleo) o
1721.50 + + 676.01 +
1377.20 « . 540.81 +
1032.90 + + «05.61 +
588,60 + l | . 270.60 +
364,30 + I . 135.20 +
0.0 +. |‘i Ceeeeecertcnasenan G0 o.' cevecescerosanana
11111 L 11111111y 1 111111 1 11111
FYIYIFIYIYYGIYYFYGIYYYHYFHGY G FIIYIYIVIYHIYIIGIIGIGY 4P YIyYyY 9y
444555555558556660060000TT770711 “uah E5L 5555556606066 660TTTTTTT
78901 23458789012345678901234%6 T890122656759012345€T890 123050

Fig. 7. Continued.
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ANY DEER
DAYS IN TYpPe U
SEASON SEASUN
0. Ze
Ve le
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Ve ‘e
C. 2o
e te
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De 4o
15. 4o
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Ce le
4z, 1.
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O e
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E1THER SEX ALL SEASON

Ly

BEGINNING OF SEASON
ENU UF SEASUN

1FURM SEASUN

212.0 SQ. MILES

VIRGINIA COUNTY DEER HARVEST SUMMARY
1947-1976
CUOUNTY: SUKRY
ANTLERED HUNT ING
TOTAL BuLrn KILL/ ANTLERED £ _00E IN DAYS 1IN
YEAR KILL SW.MI.RANGE 8UCK KILL BUCK KJILL DOF KlLbL TOTAh KILL SEASUN
o7 8. O.4 [+ 10 ) e (&S .05 o)
48 98, [V ) 98. 98, (VIS U.0 40,
4y 119. 0.6 119. 119. Q. 0.0 40.
50 120. Je b 1¢0. 129, [V IS V.0 “l.
51 113, Qed 115, 113, 0. 0.0 “)o
52 208. 0.9 202, 200, 0o 2.88 0.
53 292 1.2 252 . 257« 0. G.0 “le
5¢« 297, le3 289, 281 . 12. 4,04 0.
55 243, lel 232. 229, il. 4453 40
56 270. 0.8 fv3s. 170, 7. 2HaY2 42
57 317, 0.9 iibe 197, 92 29 .02 42
58 333. 1.0 233, 203. 100. 30,03 45,
59 462, Lel 291l. 240, 171. 27.01 G4,
60 279. 1.2 266, 262 . 13, 4466 LY
61 284, 1.3 210, 2606, 14, 4,93 “l.
62 798, 1.0 443, 331. 355, 446,49 “r2,
o3 824, le7 w3, EY1- 351. “2.60 42
b4 919. 1.7 443 365, 426, 4t.35 44,
(3] 835, 1.7 467 . 3517. 308, 44 .01 “5.
66 S86. 1.1 310. 227. 216, 41,10 “0.
67 240, 1.1 239. 239, 1. [T 4},
68 325. 1e5 3¢5 325, O Uel LYy
69 640, ley 450, 3Y3. 1¥0. 29469 “le
10 T43. 2.0 503. 431, 240, 22430 qau,
11 Tl4a 2.0 499 . 434, 15. 30.11 45,
T2 951, 244 6lU. 508. 34}1. 35,86 Gl.
73 942, 2.8 673, 592 269, 28.56 “l.
Ta 1323. 3.3 Bauv, 707. w474, 35.83 42
75 1536, 29 B8O, 6l3. 710. “46e22 43,
76 1297. 247 140« 573, 557. 42,95 “h,
HARVEST CHANGES
13-74 40, 45% 19.33% 26.152 19.33% 76.21% T.27
Ta-15 16.10% -13.27% -2.71% -13.27% «Y. 798 10,40
T5-76 -15.56% ~6454% =10e41% ~6hag ~21.55%2 -3.28
— —_—— —————mm e e SEASUN TYPE CODE
HARVEST PREDICTION HISTURY 1.
--------- - - ————— e m e m e —mm e 2+ BULKRS UN
' SEASON PREDICTED ACTuUAL ’ 3, E.S5. AT
YEAR TYPE kilLL KILL DIFF. L DIFF. 4 Eode AT
- e e e NUT A UN
1972 G, T60. 951, -191.3 | =20.1
1973 4. BS2e Yue e ~90.4 ' -9.6
1974 “e 1062 1323, =-261.2 -19.7
197> i. UL 1546 ~34, ' ~2.3
1976 N 35Y. 12v1. 61.7 408
- —_ -— - —— e FOREST RANGE:
AVERAGE - ===~ 127.9 | 11.3
Fig. 8. VADMIS county deer harvest summary for Surry county.
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7) Number cif hurtirag days in the scason

8) Number of ary-d<er davys in the season

9) Type of seascrn
The type cf season is ccded withbin the tatble and a legend
irterpreting the season type code is previded below the
table., The estimated square miles of fcrested deer rarge in
the county is also prcvided belcew the table,

Observed changes in the =ix harvacst statistics for the
last 3 years are summarized immediately below the rtespective
data columns. These charges ar< expressed as psrcentages
except for changes in the percert does in the total kill.
Actual numerical changes are rtepcrted for the percent does
irn the tctal kill to avoid corfusicer with percent charnges in
a psrcerntage statistic,

Below *he table sumrmarizinc annual harvest data,
harvest predictions fcr tte past 5 years are sunmarized and
compared with the actual cbserved harvests fcr thoss years.
For cach of the 5 years, whenever a predicticn was made for
tte ssason type which was actually hkeld, then the season
+ype which was held, *he predicted harvest, the actual
harvest, the numerical diftference hetween predicted ard
actual harvests, and the percentaas difference are
presented., If a predicticn was not rossible for the seascr
tvpe which was held in any ore ysar, tlern no comparison is
rade and a2 message is prirted irdicetirg that a predictior

was not made for the arpprcrriate seasor type., Predictions
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were not possible in some cases due to, fcr example, a
recent change in a seasor typsz and thus there were
insufficient data, or vyears of "experircnce" for thz
regression, The average absolute differences (numerical and
percentage) for the past 5 yrFars are prasented at the Lottom
cf the harvest predicticr history *able. The absolute
differences are used to preclude the arrcnecus averaqging of
ccmpromising positive and negative differences betwecsn the
predicted and actual harvests,

A small table at the tcp of the second page of cutput
fer zach county presernts the harvest predic+<ions for the
next year., Included in this table are thsz number of bunting
days in the season for which the predicticn is beina mad=s,
upper and lower limits for the tarvest prediction, and the
mean, or expected, harvest for fach of the *hree season
types for which predicticrs may be rade, If pradictions are
rot made for any of the three seasor typss, an appropriate
ressage is printed. The anticirated use cf this table is by
biologists who may select the +ype <f seascn that most
likelv will previde thke courty deer harvest that is desired
to acheive an apprcpriate countv d=er population density.

Histogqrams illustrating anrual cour<y harvest statistic
trends immediately follow the harvest predictions; the first
one or two histcgrams ars printed or ths =same page as the

harvest predictions., If thrse cr feour histograms ars
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requestsd, the next or2 cr two histeogrars are printed on the
tcllovwing page. Two courty histcgrams are printed on a
sirgle paga when pcssiblse, If cne or three histograms are
requested, the odd histoqgram is centered cr tke page.
Prirting cf ore or twc histegrars utilizes otherwise unused
gspace while prirting three or fcur btistcgrams will add an
additional page cof output feor each ccurty.

County deer harvest summaries produced for the game
hbiologist ard game commissicner differ cnly in *that deer
harvest predictions are rct prcduced for the ccmmissioner.
The decisior to withhold deer hatrvest predictions fror the
game commissioner was hased largely upcor the conditiors
currently surrourding the secascr-setting methodology used by
the Game Commission., At present, the game ccmmissiorers
largely rely upon, and accept, *he advice and season-setting
decisions made by the game bhiclcgists, PNcrmally, the game
commissionars will investigats *he conseqgquences of
implementing alterrpative season types cnly upon request by
lccal or count*y public interest groups or when radical
season type changes ars preposed.,

This process of game cemrissiorer approval of
biologist-select=2d county scasor typres may not be
everlasting., The game cornissioners may find it desirable
to be provided with alterrative seascn types and the

asscciated ccnsegquences of each to sa2lect the one which



meets best the overall ohjectives of the Game Commissiocr.

A s=cond factecr whicl influenced the decision to
withhold deer harvest predictiors frcm +the game comrissiocner
was the poor accuracy of some ot the harvest predictions.
Given both the VADMIS harvest predictions and the
rredictiors and recommendaticns of the bkiologists, the ganme
ccmmissioners may bz confrortad with conflicting
irfermation. The game cormissioners then likely would be
inclined to accept the expericernced advice and predictions of
the biologist ovsr the VALDMIS predicticrs. The game
commissionars confidence ir the VADMIS pradictions would be
greatly reduced and the irformation prcvided by cther
componenrts of the VADMIS svstem may be discredited.

Output produced for the lard-use plann=sr includes only
the annual county harvses+ data summary table,

District Harvest Summary

Following ccurty harvest sumpariess, tables and
histcgrams presenting district d=er harvest data are
produced. Fig, 9 illustrates the output rrocduced. The
sample is frem the Virginia Ncrthk Pi=dmon+t district. The
firset district table summarizes annual district harvest data
from 1947 to the last year of data availabls, Columnar data
for =ach year include:

1) Total kill
2) Antlered btuck Xxill per square

mile forssted deer Targe
3) Ruck kill



VIRGINLA DISTRICT UtER HARVEST SUMMARY-=1v4l T 1916

DISIRILT: NURIH PIIDMUNT DISTRICI

ANTLERED
BUCK K ILL/ ANTLERED % O¢e IN
YE AR TOTAL KILL SU ML JRANGE BULK KILL tuCK KILL pDte «ILL TUTAat KILL
47 276, 0.0 263, 229 113, 30L.05
43 398, V.0 202, 221 1s6. EEYS N
“y 504, Uel 364, 296, 160, 3le75
S0 208 0.1 208 . 268 Q. 0.0
1 4i0e 0.1 40p. “U7. 2e ety
52 897 Oed 650 SBa. 241. 26.87
53 1240, 0.2 Y55, e70. 285, 22498
54 1406 Qe d 1051, Yab, 355, 2Eedd
55 1798 . 0.3 1400, 1281, dYHae 22l
56 2U48 . 0.3 L490. 1323, HSHbe 21e25
57 3507, Ooa 2214. 1H26,. 1293, ELYS NS
SR “Qu2. Cets 2486 2U07. 1590, 39.140
59 430T. 0.4 25813 2048. 1784, qalell S
60 TV6 Oe 1 4157, 342 3069, 42.31
61 blul. 0.6 3554, 2776, 25G4, 42eLY
62 710, O 6 4UTY . 2990. 263). 41.0y
61 7138 Ve 3912 3022, 3lob,. 44435
o4 4770. Ue & LTS, r1r4-0 1495, 3143
65 3443, 0.4 2483, 2212 Y00. 26.60
66 3089. 05 2713, 2600 376 12.17
ol 3207. 0.5 2771 . 2610, Y26 16.214
68 5061, Ue7 3970. 3043, 1091, 2le%0
69 5997, 0.9 4712, 4326 1285, 2le43
v 6426, 0.9 5104. 4587, 17220 2522
11 80v4. 1.1 6136. Sbay, 9te, 241y
72 90.9. le3 6972 6355, 2057, 22418
12 12319v. let 8303, 7098, 4016, séebU
T4 11659, 1.5 8416. T4a3, 3243, 21.82
15 11195. led 8382, 1538, 2813, 25¢13
7o 1L6/15. leo 8786 7919 2849, 24eT5
HARVEST CHANGES
T1-12 11.55% 14.59% 13.02% 144532 5«006% -le4l
12~73 36,943 1l1e75% 19.0v% 11.70¢ 99 el4t QM2
73-T4 ~9e+36% 4e91 % le36% 4.806% -19.25% 4,18
T4—~15 -3.98% Le33% ~0a40% 1.28% ~13.26% =269
T5-76 4492 5¢.11% 4.8c% S«.00% 24108 -0, 34
Tt YEAR MEANS
5T-66 514040 Oed 3151.06 2555 .1 1988 .4 A2
6T=-76 851042 1.2 0355,2 5706.9 161 .0 49417

Fig. 9. District deer harvest summary for the Virginia North Piedmont district produced by VADMIS.
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BISTRICT DE&R HARVEST SUMMARY BY COUNTItS; 1976
NORTH PI¢UMONT LISTRICT

ANTLERED HUNTING  ANY UtEV
TulAL BUUK K1ILL/ . ANTLERED T ute IN UAYS IN UAYS 1IN IYrt UF
COUNTY KILL SW.Ml.RANGE BUCK KILL FUCK kALL uut KILL  TuTat KILL StAaSLN SEASUN Lt AaLCN
ALBEMARLE 1027. 176 825, Toa, 202 1v.67 45 3. “o
AMHERST 507, 1.29 474 whe. 2 16,40 12. l. Sa
CAROL INE 1773, 2el29 1151. 964 o 622, 3%.08 45 1de “e
CuULPePER 315. 1.40 259 . 231, 60 19.05 b, 3 G
FAIRFAX L3, 0.0% 10, Ve 3. 2 3.8 “4be 3. 4,
FAUQUIER 1. 202 ol7. 565 174, 22,00 4S5, A 4,
FLUVANNA 1150. 3.61 802, by, EDS N 3C.cb 45, L “e
GUULHLAND bu4 . 2edY 500, 457, laa, 22436 ab. 3. 4o
GREENE 91 . V.86 BH ., 27, 3. 2020 45, le 4
HANUVER L84 . 0.73 24U 221. G4, 15.49 4b, 3. 4,
HENR 1CU 283, 152 230, 214, 53, 18,73 45, EXS 4
LOUUUUN 76l. 2.18 555, 493, 2006, 27.07 “4b, 3. 4
LOUISA [ L) le68 619, 6lb. clbe 244,05 45 3. 4o
MADI SON 107, Oeu8 91, Ya, 10, Ye 35 “h. l. 4.
NELSON b43, 1.16 453, 426, 90, 16,57 4%, 3. Se
URANGE 4“0l . leaH 317. 292, YBue 2CeYv5 “5a 3, 4.
PRANCE WlLLIAM 371 le16 250 220. 116, 31.21 “5, 3. 4.
RAPPAHANNUCK all. 2ed0 370. 333. 107. 22643 abd, 3. “e
SPNTSYLVANIA L26a 131 “iYe 400 Y7 18,44 L 3-2% 3. 4,
STAFFORD 657 . 1.81 439, 374, 218, 33.18 Y. 3 2
TUVALS 116175, 1.61 A786. T919. 28489, 24.1%

SEASMUN Tyt CLNE

le EITHER SEX ALL SEASON

2+ BUCKS UNLY

3. EITHER StX AT BEGINNINGL UF

e ITHER SEX AT END OF SEASON
S5e NUT A UNLIFURM SEASUN (SPLIT

SEASUN
e TWU SEASUN TYPES, ETC.)

Fig. 9. Continued.



NOR W T EDMONT OISTRICT

DISTRICT DFER HAKVEST SUMMARY:

82

LA N R R A N N
. .
1%y .
. .
"o .
Y4 .
ap— .
(0% .
o) —— L
G .
« I ———— QDN Z
o= .
za - ) O Wi Z
=14 .
TN ——— e 2 T o T O D> WX
= .
Rt —————— ZWwviL2
© g ey .
*fAx O <CEIwgn-
. i~ .
[E =l A0 VN> A>T
b ol 4 .
- DD Jala W
0C .
« 2k EmZOW Emdd—eX
. .
. TwZza=-ouo
. .
. —C T O
. .
. SO E QX W
. .
. O D=V
. .
. COTUD =
. .
. C IO ACICZZIOIX
. .
. -l OxC
. .
. COOLI JaZo
. .
. VL0 I=Z
. .
. -<“02Q02Z
. .
. U dOD>AIZTZS
. 0
et bt gep b tep bbb ae i s bbb ep bl I*slr e iile
r ] xr < K4 - x n )
n B Q m < > - Ed ~ =}
. . . . . . . . 0 «
I . n 9 m ~ [ - (=] o
T T N AN T T T I T IO T T T R O I T TN O Y S I I O TN I A IO AR
.
. .
o .
[ .
ob= .
o .
[1od .
(L] .
bt —— X
(AT .
LI ——f gl NC2
o a .
«ZC ————) I 2 W
o .
s EN IAZTO>ua
CJ .
o J T wANOZ
Pt .
Q. xu, — TXICZO Y
. ~ .
[ oo 1 e ety wpenentermareare, ) ) o O Ul Aol X
o= Lot .
e —————NA DN > AD L2
=0 .
2 B ———————— T LV ]
. .
. .
. L LD ~ux
. .
. ITWwZa=—JT
. .
3 -_— LG T TLOY
. .
. —TUT < S
. .
. I—qlu X0
. .
. <SODmna
. .
. VIO ~T L
. .
. oLOUOOUN
.
. DPDOUT Ja2ZD
. .
. L JO>CZZa
L .
R N T N T T T T A A O T O . T IO N N T N T T T I O T I O IO B OO
” o -} n ~m (=] o ) ~
(a3 < 3 w < ~ ~ -3 > [=3
. . . . . . . . 0 .
< ~ 0 w < ~ ~ — =} ©

Continued.

Fig. 9.



83

4) Antlered buck kill
5) Doe kill
6€) Percent dce ir ths +tc+tal kill

Observed charnges in each of *hessz harvest statistics
ocver the las* S5 years are summarized a* the hase of the
table, Changes in district harvest statistics are expressed
as percentages except fcr charges in the statistic of
percent does ir the total kill whick are rresentad as actual
rumsrical changes. Ten-vear reans, for two different
10-ysar periods, arz presented for each of the district
harvest statistics.

A second table on the follewina page of output, Fig. 9,
presents the mecst recent year cf harvaest data for each
county in the district, Ceolurnar data items are identical
to those presented in the county harvest summaries.
Individual county data i*tems in this table may also be found
in the county harvest sumrary *ables bu* are combinzd in
this table for quick access to county lrarvest data for
courties within a particular dis+*rict. District totals are
printed at the hottom of the tahle for convenience.

Two histograms are produced for sach harvest variable
selected in the data input cptien 'YEIST', District
histograms presenting total kill per sguare mile of forested
deer range for the North Piedrort district are shown in Fig.
9., One histogram presonts coun*y harvest density data fer

tte most recent year and the cther Listcgram presents county
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harvast density data for the previcus yrar, Courty data for
cach year are rarnked ir descending crier and plotted by
cecur*ty, PRanked county da*a for +the 2 yecars are plotted side
by side for ccmparisor ard identificaticn of county harvest
ckaracteristic changzs relative to cther counties in the
came district.

District summarie¢s produced for the game commissioner
are identical to those produc=d feor *he gamz biologist, only
nc histograms are provided. District ltarvest data atre not
summarized fcr the lard-us2 plarner, but district totals are
used for comparison with ccunty harvest data.

Regional deer harvest sumraries, Fig. 10, include a
single table for each regicer which summarizes regional deer
harvest statistics frem 1947 tc the last y=ar of data
available, summarizes charges ir each harvest statistic over
+he past 5 years, and prcvides 10-year means for two
different 10-year periods for each Farvzst statistic.
Cclumnar data items ircludaed in the rzgion summary table are
iderntical to those included in the dis*rict harvest summary
table. Regional summaries produced for the game biclogist
and game commissioner are¢ ider*tical. Fegional data are not

supplied to larnd-use planrers.



VIRGINIA REGIONAL DEER HARVENT SUMMARY--1947 TU 1976

REGION: TIDEWATER

ANTLERED
. BUCK K1ILL/ ! ANTLERED X D0e In
YE AR TOTAL KILL SQ.M1 .RANGE BULK K1LL BUCK xILL O0OE KILL TOTAL KILL
47 1745. V.3 1561, 1506. 184, 10.54
48 2%71. Oe4 1406, 1795, 371, 16.29
49 3575. Ued 2662, 2388, 913, 2554
50 2527. 05 2239, 2153, 288, 1le40
51 2904. Oe & 2569, 2ubB, 335, 1leba
52 3670. 0.6 3024. 283y, Labe 17.60
53 4478, O. 4 3877. 3697, oul. 13.42
Se 4373, 0.8 3626 3402, T47. 1T.08
5% a4res. Ue.8 vi2,. IeaB,. 813, 11.21
56 628, Ue 8 4189, 3529. 2199, 34 .42
57 6516, 0.8 4299, 3634, 1T 34.02
58 Tatle Oe9 w9yl 4)ab. 4550, FLX3 8-
59 bl62, 0.9 700, 4C5]1. 216l. 31.51
60 82715. le1 5535, 4713, 2140, 33.11
61 8453, le2 5963, 5190. 2510, 29.069
62 12885, 1e2 Tul6. 5255, SUL9, 45455
63 132v8. 1.3 7621 Syly, 560177, 42469
o4 11007, le1l 6264, 4841, “«143, 43.C4
6> 9sT6. Lael 6020 . 6953, 3556. 37.13
1) 7324 . 1.0 5242, 4611, 2082, 28,43
61 TU68 o 1.0 5184, 4619, 16b4. 26 400
68 8193, 1.3 62ll. Sol6. 1982 24419
69 Y492, lea 7035, 0¢Y8e. 2457, £5.48
70 10737, 1.5 T701. 6190, 3036, 28.28
71 11220. leb 79464 6964, 274, 29.18
12 13727 . l.8 Qau2, 6156, w285, 31.22
13 15830, 2.0 10424, 8802. %406, 344,15
T4 16362, 2ol 10680, 8975, 5662 34,13
75 15752 leY 10154, Bals, 5598, 35,54
76 15198, 1.9 10085, Bb51. 5113, 33.064
HARVEST CHANGES
71-72 22.34% 17.19% 18.83¢%¢ 15.01% 30.88% 2.04
T72-13 15.32% 7.971% 10.402 6e8432 261062 2492
13-T4 3.36% 2,022 2.46% 1.66% Sell% 0.58
T4-175 -3.73% -5.53% -4,93% 4,698 ~le4B% 0.81
T5-16 -3,52% 0.96% ~0.68% 0.75% ~-8,66% -1.90
TEN YEAR MTANS
57-0606 9165.7 le1 5755.1 4731.9 3410.6 35.9«
6T-76 12357, 1.7 848642 7326.7 3yTi.1? 30.3%

Fig. 10. A representative VADMIS regional
of Virginia.

deer harvest summary from the Tidewater region

$8
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State Harvest Summary

Annual deer harvest statistics for the whole state,
from 1947, are summarizeé in a table, Fig. 11, similar to
+he summary tables prcduced for districts and regions,
including the same cclumnar data items tor each year.
Charges ir each of the statistics are summarized and 10-year
means are provided,

Histograms illustrating stete-wide annual deer harvest
trends are produced for those harvest statistics specified
with the data input cption 'HIST!,

A table summarizinag county deer harvest statistics arnd
seascn requlations fcr the most r=cent ysar, Fig. 12, is
presented as a quick refererce table to recent harvest and

season regulation infcrmaticor fcr all ccunties within the

3

state, State-wides totals for each harvest statistic are

M
i1

provided below the tatle. Tctals fcr Fest cf the Blue Ridge
and Wes* of the Blus Ekidge regicns are also provided when
program default districts ard regicrs are used,

The most recant 2 years of cecurty deer harvest density

o+

[~

arked ir descending order for

o]

data for the entire sta Te

-

four harvest density statistics (per sauare mile cf forestad
deer range); 1) total kill, 2) btuck kill, 3) artlered buck
kill, ard 4) doe kill. Fig. 13 illus+rates four of the
eight tables which are produced by the prcgrem *o present

rtanked ccunty harvest d=rsity statistics., The first two
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VIKGINIA DEER HARVEST SUMMARY-==1976

ANTLERED . HUNTING  ANY DetK
TUTAL BULK KILL/ R ANTLERED T Ok IN DAYS IN PAYS IN TyPe Uk
COUNTY KILL  SQ.MI.RANGE BUCK KILL BUCK KILL DUE XKILL  TOTAL kILL SEASCN SEASUN SkASUN
ACCUMACK 188 . 1.01 165, 158. 22 12.23 -3 3. 4o
ALBEMAKLE 1027. 1.76 825, T64. 202, 1v.01 45, EN e
ALLEGHANY 930. 1.79 160, 10Y. 170, 18ec8 12. 1. e
AMELIA 18lo. 3.41 1124, 916, 692, 3e,.11 45, 6. 4,
AMHERST 507 1.29 “T4, 446, 93, 16.40 12. 1. Se
APPOMATOX 880. 236 660. SYu, 220, 25,00 45, 3. “e
AULUSTA 1501, l.92 1145, 1038, 3506, 23.72 140 1. 4.
A 2388 . 3.38 1806, 16314 582. 24,37 12. de “,
BEUFURD 655, 0.99 530. 493, 125, 19.0Y 124 1. “.
8 1] [-1. X9 1.48 4ul. 434, 181. 2710 12. . Yo
BOTETOURT 1119, 1.92 8a8. 804, 291, Z4.68 12. l. “e
BRUNSWICK - 125 642, 571 238, 27.0% “5 . -8 4,
BUCHANAN . 0.0 . 0. 0.0 O. O« 0.
BUCK INGHAM 1604. 2.73 1345, 1207. 459, 25,44 45, 3. e
cmPu;LL 196, V.48 8. 173. 18. Yalb b 1. Se
CARMLINE 17713, 2429 1151. Yo, w22, 3%.08 “b. 12. 4,
CARRULL 107, U.38 1017, 107. Q. C.0 12. 0. 2e
CHARLES CITY 32 XS 3.74 553, 509, 146, 20489 45. 3. b,
CHARLOTTE 368, 1.01 324, 317. 24 te 90 L3-X3 l. .
CHESAPEAKE 397. 1.22 9. 264. 192. 25.69 5. 3. 4
HESTERFIELD vol. | -1 661 571 300. 31.22 45, (- X3 4.
CLARKE 271 3.65 202. 181. 69, 25,406 12. 1. “e
CRALG v70. 2439 729. 057. Z4). £4e85 ie le 4.
CULPEPER 315. l.40 25, 237, 60. 19,0% 45, 3. 4,
CUMBERLAND 1234, .82 864. 152. 3711. 30.0¢ 45, 3. “e
DICKENSON 14 V.05 12, 13, 1. Tela 12. O. Le
DINWIDDIE 1171, l.88 uis, 1349, 33o. 28,09 45, -3 Ye
ESSEX 179. O.606 120, 102. 59, 32.96 4h, 12, u
FAIRFAX 13, O.U5 10. 9. 3. 23,08 45. 3. 4q
FAUQUIER 191 2402 617. 565 174, 22.00 45, 3. “.
FLOYD 82 0,38 8l. 8l. 1. 1.22 12. Oa Co
FLUVANNA 1150. 3.061 802, 698, 348, 30.26 4%, 3. 4,
FRANKLIN 249, 0.52 246, 245, . 1.20 12. 0. 2.
FREDERICK 979. 280 T41. 671, 232, 23,70 12. 1. “.
GILES Ivl. levl 567. 200, PN Y432 12. 1. “,
GLIWCESTLR azz. L. 29 228. 200. Yo, 29.1% ab, lce t4y
GUOCHLAND b44 o 229 500, 457, lea, 22436 45, EN “.
GRAY SUN 1212, 2e80 881. o4, vl. 30,7« 12. }. ba
GREENE 91, .86 Y. 87. 3.30 45, . “e
GREENESVILLE TY4. le 79 479. 345, 315, 3v.07 45, “d . l.
HALIFAX Sl o 0.90 502. “BY ., “l TaT¢ 45, 1. “.
HAMP T ON 233, 0.92 129, Y8 . 104, L4u,bh 45, 6. 4e
HANOVER 284, UeT73 240, Q2T La, 15.49 [3- 3. “e
HENRICU 283, 1.52 230. 214. 53. 18,173 45, 3. 4y
HENERY 33, O.11 32. iz, 1. 3.03 12. 0. Ze
HIGHLA «09. 3.09 1051. Gug, 35k, 25.4] 12, 1. G,
ISLE DF WIGHT 7137« 2.26 “Y3,. “20. 2hu, 33.11 “Y. 6. “,
JAME S ry 181, leso lo?, 163, La. .73 “b. 3. “e
KING AND QUEEN w3l 1.05 301 260. 136, 31.1c 45, 12. “e
KING GEURGLE 357. 1.53 233. 190, 126, 34,73 “b, 12. Y.

Fig. 12. 1976 county deer harvest and season regulation summary for Virginia.
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VIRGINIA DEER HARVEST SUMMARY-—=1Y 76

ANTLERED HUNTING ANY DEER
TOTAL BUCK KILL/ NTLERED ¥ DOF IN DAYS IN DAYS 1IN TYPE OF

CUUNTY KILL SQ.MI.RANGE BUCK KILL BUCK KILL DOE KItL TUFAL RILL SEASON SEASUN SEASON
KING WILLIAM 454, 1,43 326. 288. 128. 28.19 45, 12, “e
LANCASTER “2l. 3.60 28¢, 243, 137. 32.54 45 12. “.
LEE 82, 0.28 9. T4, 1. 3.66 12. Je Ze
t OUDUUN 161 3.18 555, 493, 206. 27,07 a5 i, “q
LOoUIsSA 894, 1.68 679, [ 215, 24.0% ab, 3. “.
LUNENBURG 63l. l.44 499, 459, 132, 20.92 45. 3, “.
MAUTSON 107, 0.48 9. 94, 10. 9,35 45, 1. “o
MATHENWS 15. 1.21 60, 56, 15. 20.00 a5, 3, “.
MECKLENBURG 358. 0.71 299. 281. 5Y. 16.48 45, 3. “,
MIDDLESEX 102, 0.78 . 66, 28. 27.45 45, 12. 4o
MUNTGUMERY 130. 0.51 128. 127, 2. 154 12. 0. 2.
NANSEMOND = SUFF «37. 1.26 351. 333, BU. 18.31 5k 3. Se
NELSON 43, l.16 453, 426. Q. 16.57 45, 3, Se
NEW KENT 672. 2.84 523, 478, 149, 22417 45, 3. “.
NUKR THHAMP TUN 4%, 0.80 39, 34. Se 11.36 o5, 3, 4o
NORTHUMBERLAND 422, 1.717 264, 217, 156, 37.44 45, 124 “.
NOTTOWAY 9H6 . 3.19 T22. b43. 264 . 200117 45, 3. “e
ORANGF 401, 1.48 a17. 292. 84, 20.9% 45, 3. “o
PAGE 408. 1449 327, 303. 81. 19.85 12. 1. 4.
PATRIC 207. 0.51 196. 193. 11. Se31 1z. O, e
PITTSYLVANIA 590, O.90 560, 551, 30. 5.08 4“5, le te
PUWHATAN 17137, 4,40 1045, Hav, 6924 39.84 4s, 6o e
PRINCE EUWARD 6U6 o 2.08 Sla. 486. 92. 15.14 ab, 3. “.
PRINCE GEORGE 825, 2.81 628. 569, 197. 23,48 45, 3. “e
PRINCE wilLLlAM 371. 1.16 255, ¢2C. ile. 3lec? 45, 3, 4
PULASK 410. 1.54 301. 208, 109, 26459 12. 1. 4,
RAPP AHANNUCK 477, 220 570, 338, 107. 22443 a5, 3. “eo
R [CHMOND 435, 1.86 283, 237, 152. 34,94 45, 124 4.
RUANDKE 63, Ue33 6l. 60. . 3.17 12. 0. 2e
RUCKBR1DGE 949, l.61 721, 653, 228. 24.03 12. 1. 4o
ROCKINGHAM 2274. 2.71 1561. 1347, T13. 31.35 12. l. “
RQS§%LL 55, 0.22 55 55, [\ 0.0 12. 0. ‘a
Sco 98, 0.28 98, 98, Oe 0.0 12. 0. Ze
SHENANQOAH 1493, 3.01 1022, 88}, 47). 31.5% 1z. le “o
gmm 671, 1.50 476, 418, 195. 29.006 12. 1. “o
OUTHHAMPTON 2802, 3.50 1726, 1403, 1076, 38,40 45, 45, |
SPUTSYLVANIA 526, 1.31 “29. 400, 97. 18,44 45, 3, “.
STAFFORD 651, 1.81 439, 374, 218, 33,)18 45, 3. “e
SURRY 1297, 2.70 740, 573. 557, 42.95 ub, ub, 1.
SUSSEX 1487. 2.19 993, B4b, 494, 33,22 45, 45, 1.
TAZE‘HE&,L V6., 0.33 105. 105. l. O.94 12. 0. 2e
VIRGINIA BEACH 109, 1.12 ¥6. 19. 23. 21.10 51. 3. 4.
WARREN 520 . 2.85 410, 377, 110. 21.15 {2. 1. 4
WASHINGTON 203, 0.65 192. 189, [ Set2 2. [ <o
WESTMORELAND 205. 0.83 134, 113, 11. 34,063 45, 12. “.
W1SE 57. 0.1l0 57. Ste 0. 0.0 12. 0. ce
WY THE 832, 2.26 614. 545, 221. 26.5¢0 12. 1. “e
YORK BBT. 3.52 405, 260, “82. Sty “Y. 6. 4o
WEST OF B, K. 20912, 1.%3 15668, 14095, 5244, 25.08
EAST OF B. K. «2159, l.64 30648, 27015, 12111. 28.32

TOTALS 63671, 1.60 46316, 41109, 17355, 27.26

SEASUN TYPE CODES: )-E.S. ALL SEASUN, 2-BUCKS ONLY, 3~F.S. AT START OF SEASON, 4-€.S. AT ENDy 5— NOUN-UNIPOKM SEASON

Fig. 12. Continued.
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VIRGINIA DLER _HARVEST SUMMAR VIRGINIA DEER _HARVEST SUMMARY
TOTAL KIEL PER SU. MILE FO%ZST RANGE BUCK K?LL PER SQs MILE FOREST KANLE

IN DESCENDING ORUDER ~ 197 IN DESCENDING URDER -~ 1976
HARVEST PER HARVEST PER HARVEST PER HARVEST PER
CUUNTY SWWARE MILE CUOUNTY SQUAKE MILE CUUNTY SQUARE MIlte CUUNTY SUUAHE MILE
YORK 11.99 KING WItLIAM 2.26 POWHATAN 5449 HENRICU ) EX-F]
POWH 9.13 HAMPTUN 218 YURK KING WILLTIAM leoz
SOUT 6.99 GLOUCESTER 24,07 CUMBERLAND vYAGE 1.61
AMEL 6,75 URANG & .03 SUUTHHAMPTON UCRANGE l.6C
cump 621 HENRILD 2.0l LANCASTER “e2G LUNENBUKG 1ab7
LANC 6e23 AGE Z+00 AMELIA 4.1b LULPEPEF 1.51
SURR 6.12 LUNENBURG 1.9 FLUVANNA 4elb JAMES CL1TY leSU
FLUV 595 PRINCE WILLIAM 1.96 CHARLES C1TY 4.07 GLOUCELS TER lewd
CLAR Se45 BRUNSW ICK 193 CLARKY .06 HRUNSHWILK leal
EHAR Selu CULPEPER 1.86 BATH 3.7% SPUTSYLVAN]IA leu0
HEN 5.10 CHESAPEAKE 1.84 NOTTOWAY 3.58 EMRER ST 1e 31
BATH e 9% KING AND QULEN 176 Ltuviuun 3.57 CHESAPEAKE 1.31
LOuD 4.90 SPUTSYLVANTA 1.72 SHENANUUAtty 3.49 NANSEMUND - SUFF 135
NOTT 4,89 NANSEMOND - SUFF | Y SURRY 3.4y PRINCE WILLIAM 1. 35
GRAY 4. 76 AMHERST l.6a HIGHL ANV 344 MATHEWS 1.30
HIGH 4.0l MATHEWS 1463 GRAYSUN 3,30 NELSUN ledn
ROCK 4457 JAMES LITY l1.63 FREDERICK 3.15 VIRGIN]IA BEACH 1.22
CARQ u.%z VIRGINIA BEACH l.56 UCKINGHAM 3el4 KING AND QUEEN 1.21
FRED 4.13 WESTMURELANLD) 1.51 NtwWw KENT 3.11 HAMP [ UN le24
PRIN 4,08 NELSUN 1.48 PRINCE GEURGE 3.11 BtDFURD 1.07
BUCK 4408 BEUFURD 1.32 WARREN 3.10 ACCOMALK 10>
NEW 3.99 MIDOLESEX le21 BUCK INGHAM 3.04 CHAKLUTTE 1.03
ISLE 3.97 ACCUMACK 1.20 CAROL INE 2.T4 WESTMUKEL ANV Ve vy
WARR 3.93 ESSEX 1.16 AlG 2460 HALIFAX Ve Yo
SUsSS 3.86 CHARLOTTE 1.11 ISE UF WIGHT 2+t0 PITISYLVANLA 0.91
GREE 3.69 HALIFAX 1.00 APPOMATOX 2462 MIDOLESEX U.88
CRA1L 3.54 PLTYSYLVANIA 0.96 SUSSEX 2457 GREENE Co 81
APPO 3,49 NORTHHAMPTON 04 WYTHE 2453 NURTHHAMP TUN Ce 83
NORT 345 HANUVER 0.91 GOUOCHLAND 2651 ES5LX 0. 78
WYIH 3.45 MECKLENBURG 0.91 RAPPAHANNUCK 2441 HANUVER Ca 27
RICH 3.40 G Nt 0.90 GREENESVILLE 2.22 MECKLENEURG V. 16
G0O0C 3.23 WASHINLTUN 0. 70 RICHMONU 2.21 WASHINGIUN Lo b
STAF 3.19 CAMPBLLL 055 FAUQUIER 221 PATRICK Ced2
RAPP 3.10 PATRICK [VF8-3-1 PRINCE EUWARD 2420 FRANKLIN (52
GILES 3.02 MADISUN U.54 GILES 2017 MUNILOMER Y Ue 51
DINWI 3.00 FRANKLIN 0.52 NOR THUMBLRLAND 2.16 CAMPBELL [(F.1V}
FAUQUILER 2.83 MONTGOMER Y 0.52 DINWIDDIE 2.14 MADISUN Oeuy
BOTETVOURTY 2482 FLOYD 0.38 STAFFURY 213 CARROLL G, 38
KING GEORGE 2.79 CARRULL 0.38 BOTETUURTY 2ell FLOYD e 28
AUGUSTA 2717 RUANUKE O34 AUGUSTA 2.11 TAZEWELL Ge 33
CHESTERFIELD 2. 76 TAZtWeLL 0.33 ALL EGHANY o9& KOANUKE 032
PRINCLE EUWARD 2.59 Let 0429 ALBEMARLE 1.90 Ltt 0. 286
Loylisa 2e45 5CaTT V.28 CHESTERFIELL 1.90 SCuld Ve 2b
SMYTH 2.40 RUSSELL Q.22 LUUILISA 1.86 RUSSFELL Vel2
ALBEMARLE 2437 15k O.l6 KING GEURCGE 1.82 wisk Ue 16
PULASKI 2436 HENERY Q.12 ROCKBRIUGE 1.7¢ HENER Y 0. 11
ALLEGHANY ¢35 FAIRFAX 0.07 PULASKI 1.73 FAJRFAX Ge 06
ROCKBRIDGE 2e34 DICKENSUN 0.05 SMYTH 1.71 VICKENS(N 0,05
BLAND 2.28 BUCHANAN Q.0 BLAND 1.66 BUCHANAN V.0
EAST OF B+ R. 2.83 €AST UF B, R. 1.98
WEST OF B, Ke 2.27 WEST Ur He R 1. 71
STATEWIDE 2e 65 STATEWIDE 1.90

|
l
|
|
|
|
|

Fig. 13. Continued.
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tables in Fig, 13 contain the ccurty rankings for total kill
per square mile and buck kill per scuare rile for 1975. The
last two tables cortain thz courty vrankings for the same *two
data items for 1976. Avetrages for ccunties east c¢f the Blue
Pidge, counties west ¢f *he Blue Ridga, and the whole state
are presented at the Lbotter of each table,

Ranked county data fcor the most recernt year are plotted
in a histogram as shown in ¥ig, 14, The histogram
illustrates and aids ussrs tec visualize the magnitude of
differences among courties in harvect density statistics.
Histograms are produced fcr those variables designated by
the data input option 'HIST'. Histcqgrams are prcduced only
for the game biclogist., Tables cf the ranked countias are
produced for the game bicloagist ard the game commissicner.,

Harvest statistics for ccurtiess over the last 11 vears
are summarized irn tables 1like the ore shown in Fig. 15,

Fcur takles are produced summarizing 11 years cf county
harvast statistics fcr total kill, buck kill, artlered buck
kill, and percent dce in the tetal kill., A 10-year average
fer the first 10 years in +tte table for sach county is
rrovided for corveniert ccmpariscn with recent harvest
statistics. State~-wide tctals for cach year are provided at
the bottom of the table alcrg with tctals for east and west

of the Blue Ridge wher default districts ard regions are
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VIRGINIA DEER HARVEST SUMMARY

TOTAL KILL
1966-1976
10 YR,

COUNTY 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 AVERAGE 1976
ACCOMACK 52. 61, Yo, 96, 103, 92 112, 162. 224, 21¢. 120 188 .
ALBEMARLE 296. 265, 392. 417. 317, 531. 682. Blo. u54, 1126, ST4. 1C27.
ALLEGHANY 6b4.  626. 705. 801. 852, 922, 139, 8Y5. 985, 912. 810, 930,
AMEL1A 2b1. T6e 350. 541 T8Y . 917, 1223. 1748. 1832, 1511. 947, 1tib.
AMHERST 234, 241 . lal. 185, 187. 244, 285, “1l. 4ub. SB6. 292, t6T.
APPOMATTOX 124, 123. 195, 2064, 260, 324, 412, 612, 1al. 698. Ak, t80.
AU?USTA 1266, 1133, 941. 1245, 1221. 1270, 1U95. 1314. 1381. 149]. 1236, 1501
BATH 1818, 1803. 1544, 1962. 188l. 1777. 1lo86. 1T7TT. /c267. 2222. 1871, 238,
BEOFORD 70. 15. Ta. 103, 136, 1564 245, 409. «75. 658 . 240, 655 .

£3be 117. 190, 224, 221. 251, 272. 242. 328, 64, 211, (-1
BOTETOURTY 675, 131. 162. Y406, 922, 1004, 1165. 1170. 1212. 1356. 995, 1L79.
BRUNSWICK lea. 144, 288. 412, 291. 34l 431. 800. 752 804. 44la 0.
BUCHANAN . . 0. 0. 0. 0 O. 0. 0. 0. 0. U. 0.
BUCK INGHAM 533. 549, 658, T56e¢ 1324, 1547. 1784. 2623. 264l. 2192. 1461, 1804,
CAMPBELL 37. 36. 42 “42. 63. 8o. Ya o 160, 17v. 197, Ya, 196,
CAROLINE 502. T84. 1032. 1256. 1325. 1743, 1348. 1621. 1318. 1390, 1232, 1715,
CARROULL Sle 59. “b, 32. 34, 564, T4, b4, 62, 93, Dbe 107,
CHAKLE§ CIfy 209 . 234. 281. 367. “449. 708, 117, 912. 1084, 8lu. Y88, 659,
CHARLOTTE d4. 40. 45, 73, 6l. 110. 125, 212, 307. Jss. 139. ERL
CHE SAPEAKE 5264 165. 203, 228. 198, 2224 282, 334, a57. 392, 291, a9y,
CHESTERFIELD 227, 293, 372. 405, 651. 712, 1003, 1e31. 1401. 1012. 751, vyol.
CLARKE 89, [-1-28 113, 103. Tl. 104. 81, 119, 221. 191. 1i4. 21l
LRAIG 950. 903. 189, 67l. 813, T86. 932. 1067, 969. 976 918. Y70,
CULPEPER 6l. 67. 108, 120. 158. 184, 236. 300, 2715, 281. 1719. Albe.
CUMBERLAND 260. 2%4 . 357. «gl. 105, 992. 1221. 180l. 1660. 1340, 9lb. 1234,
DICKENSON 24, 1. . 6o 6. 10. 8. i3, 21. 15. 12. 4.
DINWIDDIE 261. 291, 360. 434, 179. 932. 1151. 1e86. 15%1. 1261, 846, 1171,
ESSEX 89, 88, 121. 169Y. 1%6. 14, 139, 118. 190. 204 139, 11y,
FAIRFAX l4. 8. Yo 22. 3. | §- 17. 1. 12. 23, 12. 13,
FAUQUIER 188. 203. 324, 313, 403, 450, 566, 6lo. 696, 605. 442 191 .
FLOYD 30. 23. 24, 1. 31. B, 60. &, 61, 9T 46, 82.
FLUVANNA 326 4704 988, 925. 987. 1205, 1531. 233, 1882. 1l462. 1211. 11s5C,
FRANKL IN e, 58, 95 60. [:1-29 110. 152. 2Q3. 209, 229 . 127. 29Y o
FREDERICK 540, 466, 55U, 596 . 511. 703, 799. 899, 959, l07e. 710. 919 .
GILES 5h8e. Sul. 433, 600. 521. 320, b42. i27. 321. ROY. 517. 791.
GLOUYCESTER 89, 143, 211. 261. 239. 232. 15, 3bh. 310, 3. 262, 222 .
GUUCHLANU 150. 155, 227. 263, 303, 474, 572, 916. 963, 740, 415, bbb,
GRAYSON 333, “06, 212. 96, 360. 36b. “b7, 549, S47. 1219, 481, 1£72.
GREENL “3, [4- X3 3. 35. 58 444 59, 81. 15, 65. 52 91.
GREENSVILLE 416. 339. 272. 255, 317, “02, 449, 480 598, 569 «l0. 194,
HALIFAX 37. Y. s 130. 139, 153, 206. 281, 425, 430, 195, Lou,
HAMPTONEN.NEWS “9, 115, 252 211. 213. 208, 227. 260. 12. 245, 203. 233.
HANUVER 104, Y4, 118, 123. 193, 196. 4020 P3-Tx 36c. 313, 197. b4 .
HENRICO 34, 5da 13. 110. 133. 229, 215. “23. 336. 324, 193. 83,
HENRY 2e le Se 2e 1. Se 7. 11. -2 25, Ba 23
HIGHLAND 117, T125. ol2. e97. TEO. 852, 90t. 1168. 1179. 1260, 2 2Y- leaoy,
ISLE OF WIGHT 3y, 356, 3. 322. 398. 435, 569. 093, 656, tul, «l7. 1371.
JAMES C1TY 175, 1%56. 229. 234. 223, 211, 441, 590, 440, 316, 308. 181,
KING & QUEEN Y0. 185, 23y. 217. 28H. 291, 297, 286, 369, 398. iB81le “37.
KING GEORGE 206, 249, 333, 9. 30s. 287, 347. 3t4. 338, 290 . 320. 357,
KlNg WILLIAM 178, 299, 371. 312, 416, 446, 451, 489, 533, «18. 3917. 454,
LANCASTER 293. 532. 312. 293 228, 291. 282. ER 44l “20, ELL “21.

Fig. 15. VADMIS 1ll-year (1966-1976) summary of Virginia county total kill data.
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VIRGINIA DEER HARVEST SUMMARY

TOTAL KILL
1966-1976
10 YR,

COUNTY 19606 1967 1968 1969 1970 1971 1972 1973 1974 1975 AVERAGE 1976
LEE 36, 37. a1, 38. 65 46, 57. 60 73. 8l. 53. 2.
LOUDQUN Ittt 94 . lele 2417, 228 338. «10. 466, 602, 605, 325 161«

A 144, 1338, 285, 270. 472, 591, 628, 1237. 1137, 1044, 595, Y4 .
LUNENBURG 59 6. 90. 132. 126. 166, 221. 266, 356, 424, 192, 631,
MAD L SON EXN 22. e 25 34. a8. 64, 67. 102. 79. 50, 107.
MATHEWS 264 «0. [ 57, 65. 24, 35. 55, e 59, 9. 15.
MECHLENBURG a6, “2. 46, 55 T79. 97. 130, 181, 239 2644 118, 358,
MIBDLESEX “«9. 62 15. 78, Yaeo 81. 18, 65, 88. 101. 16, 102,
MUNTGOMERY 13. 26. 20, 3H. “le 13, T8, 107, 87. 107. 59, 130.
S L 495, 300. 251. 318. 286, 308. “lo. 458, as?, 504, 319, 43].
NEL SON 97. 19, 1264 123, 159, 187. 25U, 348, «l5, 409, 219, 543,
NEW KENT 205. 220, 293. 348, 449, 657. 797 917. 899, 1009. SY. 612,
NURTHAMP TUN 0. 0. 0. 0. . Oe 1t. 12. 26 44, Yo 4.
NURTHUMBER LAND 242, 457, 344, 337. 309. 3348. 384. 487. Sly. “5 387, w422
NOTTOWAY 175, Y e 2406, 324, 595, 133, Tel. 1129. 1007. 1112. 628, Yyt o
URANGE 8. 83. 142, l4a, lo7. 201. 462, 271, 290. 2B0. 192. 401,
PAGE 309, 207. 200. 285, 312. 339y. 351. 3232. 385. 341. 3li. 4UB.
PATRICK 249, 223, 140, 18%. 180. 219, 292 360. 356. 323. 2499« 207.
PITTSYLVANTA 63. 63, 1 106. 133, lo3. 202. 305, 386, 500, 200, 594 o
PUWHAT AN 219. 183. 303. “23. 689, Bale 1051e 1693, 16Y4. 1abs, CET 1237.
PRINCE EOUWARD 53, 19« 101, 143, 188. 194, 304. LY 494, 511, 243, €06,
PRINCE GEOKRGE 253, 293, 354, 3g9¢., 803. 867. 1084. 1668. 1259. 955, 3. 825,
PRINCE WILLIAM laTe 1ol 286, 342, “60. 349. Jus. 463, 3206, 360. 326. 371
PULASKI 145, 84. 132, 128, 124, 135, 154. 194. 189. “l5. 14, 410«
RAPP AHANNUCK 149, 43, Ho. 36T, 207. 194, 297. 408, 359. 393, 248, «71.
RICHMOND 169, 149, 220, 183. 198 240. 2254 330. 353, 398, 241, “35.
ROANOKE 3. 9 18, 19. 25. 27. 46, (3 40, b6 2. 63.
ROCKBRIDGE 624 516. 555, 124, T28. 711. T86. 802. 88 984 o 732. 949,
ROCKX INGHAM 1423, 1177. 1219. 1595. 1593. 1701. 1%02. 2201. 2235. 22%0. 1734, el4.
RUSSELL 6. . 12. 23, 11. 27. 22 28, “47. 37. 2. 55«
SCOTT 93. 53, 52, 0. 4. 52, 57, 53. EN o 98 .
SHENANDOAH 875. 768 107. 8717, 820. 1048. 1190. 1247. 1276. 1la9/i. 1031, 1493,
SMYTH 376. 206. 235, 302, 3l4. “2. 345, T6. 344, 873, 370. c1)e
SOUTHAMPTON 1211. 1033. 1379, 1742. <¢153. 2063. 2743. 2900. 2723. 2533, 2052, 2402,
SPOTSYLVANIA 128. 138, 208, 266, 260. w72 S 682, 1606, 508. 39, 546 e
STAFFOURD 246, 222, 309, 40« , 712. 409, 502. 592e 543, 552. w9, 657.
SURRY 566 240« 325, 640, Tua3, Tl4. 951, 942. 1323, 1536, 800, 197,

USSEX 135, 791 965. 1067. 1280. 1190. 1393, 1633. 173]1. 1532. 1232. 1487,
AZEWELL 60, «0. 56, 76, 55, 1. S5e 9l. 91. 91. 11. 106,
VA, BEACH 62. 21. 24, 23. 30. 30. 40. 1. 84, 95, 48. 109.
WARREN 367. 305. 241. 375. 338. 40v. 456, 516 “28, 524, 3y0, EF{UN
WASHINGTON 159, 1064 104, 135, 97. 118, 140. 163. 154, 211. 139, 203,
WE STMOPELAND 65, 70. 120. 124 . 119. 116. 151. 139. 164, 197, 121, 205,
WISE 31. 13. 11l. 20. 16. 29. 90. 55. 46, a8, Qe 57.
WYTHE 335, 209 . 2719. 307. 343, 413, 4al, 504, 48l. 999, 431, LEY S
YORK 305. “70. 561, 700. 646, 600. 751, 608, 813. 1051, 651 stT.
EAST OF 8. R, 13310. 136479. 17169. 20530, 24912. 28172. 331751. 44231. 44692. 42296, 28254, 42759.
WEST OF B. R. 12846. 11455, 10872. 13620. 13226. 14197. 15024. 16567, 17297, 21157, 14624, 20912.
STATEWIDE 26156, 24934, 28041, 34150, 38138, 42369. 487175. 60798, 61989. 63433, 42878, 63673.

Fig. 15. Continued.
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used,

A series of tables ave produced zTo summarize the
effects of recent courty scascrn recuvlation changes cn county
deer harvests., Fach table, Pig. 16, summarizes harvest
chargzs for all courties that expesrienced a particular
requlaticor change over the last 2 vears, cr experiznced the
came regulatiors bcth yvears.,

The first table, illus*rated In Fig. 16, lists these
courties which had 6 days cf either-s=2x hunting at the end
cf the geason in 1975 and 3 days cf =itler-sex hunting at
the end of the season in 1976, The s2coeond table illustrated
ip Fig. 16 identifies those ccurtiss which had 1 day of
either-sex huontirng at the end cf *he seescn in 1975 ard in
1976, The third table ir Fig. 16 contains counties which
had 1 day of either-sex hunting ir 1975 and 3 days of
e¢ither-sex hunting in 1976,

For each county in thke tebles, harvest statistics
rrovided for both years include; 1) number of hurntirng days
in the season, 2) buck kill, 3) dee kill, 4) total kill, 5)
percent doss in the total kill, and 6) antlered buck kill.
Courty statistics for be+th vears are summed and the changes
ir each statistic, as percertage change, for all counties
together are presented. At the bottom of the table a

statement describing the change in thz tctal harvest for



VIRGINIA COUNTY DEER SEASON

REGULATION CHANGES

SUMMARY~-1975-1976

TABLE 2
1915-1976 1976-1977
SEASON ] SEASCN
TYPE €S DAYS 10 TYPE  ES DAYS
G o (X% 4 e 3.
DAYS IN ANTL. | DaYS IN T ANTL,
COUNTY SEASON BUCKS  DOES  TOTAL  %DOES  BUCKS | SEASON BUCKS  DDES  TOTAL  XDUES  BUCKS
ALBEMARLE 43, Bed.  278. 1ll26. 26.7 765. 45, 825. 202. 1027, 19.7 To4.
BUCKINGHAM 43, 1488,  T04. 2192, 32.1 1217, as, 1345. 459,  1804. 25.4 1207,
CHARLES CITy 43, 538. 280. a1a. 3442 454, 45 553, 146, 699. 209 509.
CUMBERL AND 43, 907. «33. 130, 32.3 777. a5, 3. 371. 1234, 30.1 152.
FLUVANNA 43. 934, 528, 1462, 36.1 176 45, 802, do6b. 1150. 30.3 6938,
GOOCHLAND 43, 543,  24]. 790. 31.3 469, 45, 500,  laaw. oaa. 22 04 45,
HANOVER “3. 228. 85. 313, 27.2 203. 45, 240. 4o, 284, 15.5 221.
HENR {C() 43, 269, 15. 324, 23.1 227, 45, 230. 53, 283, 18.1 214
JAMES CITY 43, 240. T6. 316, 24,1 217. 4b. 167, 14 181, 7.7 163,
LOUISA 43, 726.  318. 1044, 3V.5 631. a5, 671%.  215. 89, 24.0 EN
NEW_KENT 43. 629+  380.  1009. 37.7 515. 45, 523.  le9. 612, 222 4Tt
NOTTUWAY «3. 772, 340, 1112 30.6 &10. a5, 722.  204. Y86, 26.8 buis,
PRINCE GEDRGE 43. 66l. 294 955, 30.8 573, 45, 028.  197. 825, 23.9 509.
TUTALS 87063. 4038. 12801, 30.4 7552, 8077. 2606. 10683, 22.1 7295,
% CHANGE-~ -T.8 =3%,5 =~16.5 =-27.1 -3.4
1976 TOTAL KILL DECREASED BY 2118 DEER OR 16,5% OF 1975
SEASON TYPE CODES
1. EITHER SEX ALL SEASON
2. BUCKS ONLY
3. EITHER SEX AT BEGINNING OF SEASON
4, LITHER SEX AT END DF SEASON
5. NOT A UNIFORM SEASON
Fig. 16. VADMIS summary of season regulation changes, 1975-1976.
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VIRGINIA COUNTY DFEER SEASUN REGULATION CHANGES SUMMARY--1975-1976

TABLE 5
1975-1976 1976-1917
SEASON SEASON
TYPE £S DAYS T0 T1YPE €S DAYS
". l. ‘. 3.
DAYS IN ANTL. | oavys N T ANTL.
COUNTY SEASON BUCKS DOES TOTAL XDUES BUCK S SEASON BUCKS DOES TCTAL XDOES BuCKS
APPUMATUX “3. 596.  102. 698, laeb 565, a5, 660, 220. 860. 25.0 554,
CULPEPER “3. 236e. 45. 281. 16 .0 223. “45. 255, 60. 315. 19.0 231.
FAIRFAX 43. 11.  12. 230 52.2 70 PN 10+ 3: 130 2301 9.
FAUQUIER a3s 510. 95, 605, 157  a82. as. 617.  174. 791, 220 Ses.
L QUDOUN a3 296,  109. FEN 18:0 463, 45" 555. 206. 761, 271 493,
LUNENBUKG a3’ 3920 32, 424. 7.5 382° e 299,  122. €310 5009 4to.
MECKLENRURG a3. 245.  19. 264, 102 239. PN 299+ 55. 358, i6:5  381-
OR ANGE e Sake  36.  ZzBO. 12:6 2330 P 317+ R %01, 2009 292.
PRINCE EDWAKD ase 4500 ol. 511, 1120 432° abe S1ae 9ze 606+ 152  4aé6.
PRINCE WILLIAM “3: 258 102. 360 28°3  227- 48: 355+ lo- 370, 31.5  220-
RAPPAHANNOCK 43° 5260  67- 3937 17:0 3661 ad: $70.  101%. atie 27.4  358.
SPOTSYLVANIA 43, 441, OTe 5C8. 13.2 421, 45, 429 Q7. 526. 18.4 400,
STAFFORD 43, 384, 168. 552« 30.4 334, L%, “39, 218. 687, 33.2 374,
TUTALS 4589, 915. 5504, 18.9 4314, 5219, 1568, o781. 2241 4149,
X CHANG E~~ 13.7 Tl.4 Z3.3 20 .4 10.1

1976 TOTAL KILL INCREASED BY 1283 DEER OR 23.3% OVER 1975

SEASON TYPE CODES
le EITHER SEX ALL SEASUN
2 ONLY

. BUCKS
3. EITHER SEX AT BEGINNING OF SEASON
4. EITHER SEX AT END OF SEASO
e NOT A UNIFORM SEASON

Fig. 16. Continued.
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thoss cecunties in the +tabls is printed. A legend
interpreting the seascn type ccée vea2d in the table headirng
is also presentz=d at the base of each table,

Counties which had spli+ seasors, *wc different sets of
cseason requlations, cr ccunties which were clcsed tc hunting
are summarized in a table which provides harvest statistics
fcr each county., FHarvest changes for +these counties are not

summariz=d.

Harvest da*a collected at 15 deer check statiorns are
summarized by tables such as *the ore illustrated in Fig. 17.
These data are collsected at sanmple check s+tations west of
+he Blue Ridge and are nct collected statre-wid2. Check
station data frem 1947 are preserted fer each check station.
Annual data presented in the talble include; three age
classes for bucks and dces, tctal bucks, total does, qgrand
toctal, percent spikes in *he total roported harvest, arnd
average weight of yearling bhucks,

Population indicators calculated Ly thz program and
presented in the table includ=z; 1) percent fawns in the
artlerless harvest, 2) vpercent fawns in the total buck
harvest, 3) percent fawns ir *he total dce harvest, 4)
percent yearlings ( age 1 1/2) in the tctal adult buck
harvest, and 5) percart yearlings ir the total adult doe

karvest,



VIRGINTA DEER CHECK STATIUN DATA
1va7-19176

TRIANGLE SERVICE STATION

ALLEGHANY

COUNTY:
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Cptipum Deer Managemert Pegicrs

Optimum decr management reaions calculated by the
VADMIS program are identified ir the table ard SYMAD
computer map illus*rated in ¥ig. 18. Severn reqgions are
delineated bhased upon courty similarity with respect to
tctal harvest per rumlter of hunting days per square mile of
forested deer range., Courties within each region are listed
ir alphabetical order below the approoriate region heading.
Table headings for ¢ach regicr include the SYMAP symbolism
used to represernt that regicrn ir the SYMAP computer map.
Because Accomack and Northamptor ccunties are nct contiguous
tc cther counties of the states, recion 1 will always include
cnly these two courties,

Ccntour _Computer Maps

County deer harvest density data (toctal kill per square
nmile of forested d=er Tance) £cr 3 years are utilized to
rroduce three contour computer maps, Fias. 19, 20, and 21.
Contour lines separating seven harves* density levels are
determined by interpolaticr amorq irdividual county harvest
density figures, Th= sSeven =quel cortcur intervals cover a
rangz of harves* densities frcem 0 tc 15 harvested d=er per
square mile of forested deer raroe., Thz range of data
values rvepresented by sachk level cf symbelism, the data
value extremes, the number cof ccunties lying within each

level, and the symkolism legerd are printed on the page



OPTIMUM DEER MANAGEMENT REGIONS
FOR VIRGINTA-—1976

REGIONS BASEQ ON COUNTY SIMILARITY
WITH RESPECT TO
TOTAL KILL/SQ. MILE FOREST RANGE/#® OF HUNTING DAYS
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Fig. 18. VADMIS optimum deer management regions for Virginia, 1976.

01



105

g g . > o e i g ot Yt Sy o g oy N O g g g S P P o ) ot f e g ot T g

»
i
[}
]
]
+
]
]
[}
]
~
[}
1
1
|
+
[}
[}
[}
1
-
[}
{
t
[}
*
1
]
i
- QOOMWMONMOOwnwBwBE *wOOOm
: Ogoggc COMOMOwmmO erwlu BB -wgoow
: R S
(=4 bt gl oy
M c«:u66«:88 S Swmd 8888 gnooc; 2070
[ o000 aaco«-oonl luoo.nooououooo-uccac; ">
t 000 © Ak IO 90 it | lln COOCOHMWO OO Q
| [=1-7-1-] wnuoggoowl l -woowowwocowoooon
o OCOOCWOWOOOOwme © Ottt © o O O W it © O i
] HOWMOO! OOOmlw‘& wOQOOONGC OOm
! ~uomgg own,l* 1 akow 2 O -y
1 CRRNDBO a1 | T4 17 WOE O MO th swmm it o ey |
I Wan oo OO | L [ | OO0 WOO W s mmmmmmn gyt W H 9
+ Crtinn e OOON | | e | | WOO OO irmmemiiy mmars frtammmindh »”»
1 e me wwOOOOw | % | | mOO " -»
] 00 00 00 0o Sa b o0 00 2o MO O | | : It | 9 o S ammmemmne 45 44 00 | -
6 20 00 65 50 shis 4l I 00 I A AR " 4.——‘-———1 -
I unuwuzuw -nn’-‘ 'quTwl l | o em—— et dprem— l l IOI ’ ‘l'
x* n»u-uwollnwl!lwc’||.—~—_—¢—«'llnul*' ’l
] weoosececodn | | fokaw fan |} | | | | wwemmma——— g § | 0 | | o
] nuuunlllnuww'l, lllw—————*llm {itmwlwwe
I ©0 04 00 00 N BR iR W 00 S0 B 1 Iw————ﬁﬁlwl I EEE.LI
| swoeamosseveqpesnean | | | |In-u-—mz|u| L L NE L2
* 53 ¥ 00 50 05 00 00 20 S0 Y YU N { | | ey IR RE L] ] l
1 Ansessesoecesesenusecoudnnk | | | Lamaw ) | | L) I
i uunuuuuunuuu*I’lllﬁwl’llnawn "
i esossscocesaceihoscsosvoso s | | [ onescran | dutn ) fami
| seossssecauescevecraacont | | | omssvosiie | | | Tl )0t 1
~ secaveiossestocvevo sedi [ Wnsv oot | | | | | e } | i
] WP 0e 00 00 00 50 0o co MU R0 a0 secontuai | | | § N W | | |
] 6 00 06 60 00 60 20 00 1t 5 W0 00 00 00 Po i so N | ﬁ' [} -
] 06 06 65 0 56 o0 T 50 50 40 1K 53 00 A o0 S0 ca N | B [} 1
] W o8 40 00 S NI 40 00 00 25 o N G UM 40 S0 00 e uld | B | i ]
+ nuhwnmmuuuuuuwuunuuunﬁ’ ]
1 00 60 50 25 90 NN NV IR OF 05 58 23 #0 00 00 W 00 50 50 0 0 94 Hh }
| 0 50 o0 51 N 00 00 00 1 55 52 00 S5 00 I 00 I B8 64 00 26 06 I N t 1
] uunu”uunu*ﬁnnu”u“uunun“’”ﬁﬁ ]
] 09 50 G 06 00 45 05 20 WIUINAE AR 00 08 00 Sk 0o 24 SO N | FER L L T3
L e nse e e s sapipss vs s sacs saynoe i f | | | b I
] 6 00 ss se g oanEss so st su s ot f | l INE.] {
t unuﬁumuuuuuu”," -~ {
] o oenpes soupnpppeossie | | An g | | {
l W 00 00 00 00 R 00 00 P M lnl' ndndb | |
00 50 40 ©0 4w 80 00 20 (K] A
t [%] stoscaceubsccadi | | ahduintenn | | |
] > DX T UL AR N nll
' < nuuuu«wll’ﬁ ’w
] [=] essasadi b | | ww [
n ] ’ ’W (R '
1 < 1 ~wllw"
] z L LI INE.]
1 ~ worvossoeni | | | Imenow
[{ - wnnnuﬂlillil
+ z 0 b 00 00 00 00 90
| 22 alils
] » Tal -
] - < »ﬁu*uuunnlwu
[} W G 06 10 P +0 0 00 1 N 00 b0
k3 |« o« O>» 08 00 o0 1 00 00 54 4y 84 00 00
] 4 < [=] 00 50 00 1 96 20 00 41 00 00 o0
i ‘o - Ww 01 e ohle 40 R 00 00 03 4 20 00 ve
] [ - ND - 98 00 3 50 10 00 Nt N 4 50 00
1 O £ W 8 80 o0 it 90 40 W 00 50 Pt 00 90
* w -~ O 54 00 PN G0 50 00 30 00 ) 00
1 x [V =34 50 08 1t 04 00 00 ¥ S0 4 0
[] [ 4 06 00 S0 i 00 00 20 00 0 A
] - » L& 00 80 4t 90 00 20 VO W
] < | = W 00 00 00 Wi 00 04 90 4N 00
™ w 1 ZO=0 | 00 00 00 4la 90 06 ¥5 00 40 00
[} |z< D 00 05 It 00 B M 50 40 00 00 20 o0
t - Qoo wa 00 00 41 00 25 04 4e 00
1 oz (e 1% ] 08 68 00 00 47 5 00 00 40 4l 50 20 00 Be.
1 |~ WO t €0 00 05 N 00 56 90 00 i 50 &4 30 B0
+* ZU0 4 419 o—l 50 65 06 00 HiHB 00 50 34 00 08 00 00
] L1 "4d =) o "2} 50 50 Wi A4 00 00 00 4l 23 50 84
i E 0 Twx 0 4 60 o8 it 00 00 so 9 00 08 bk
1 S ok W 00 00 40 4N 00 oo b R 8 00
] At ot O | 0 55 o N R P 4 58 00 00 w0
o~ o VITW *o 40 4 00 I 00 50 05 00 00
) wo < > 58 50 4 00 I 00 60 04 00 o0
[] OWw @ Q ' W oo 00 0o YN 20 40 6 0 00
i o . 00 00 04 40 00 34 04 00 0s
1 b o I~ 1 00 00 504 26 55 ¢0 00
+ = Z NW )
' X C 40 :(
—t -
, - O =
a w o xW
- Q | x >
) -
' <
I -
[=]
+* -
t
i
i
- * + + m - <+ * —_——

SYMAP

0.055067 MINUTES FOR MAP

REGIONALIZATICON DATA

Continued.

18.

Fig.



Fommm e} ~——=? el e e T

)
Ll
i
]
-4
1
[}
t
1
+
[}
]
[}
1
-
]
1
'
i
*
]
1
(]
]
x
'
]
+*
t
]
[}
)
£
]
)
]
'
+
[}
1
1
[}
[
1
!
]
1
*
1
'
]
1
-
1
t
[}
[}
*
|
[}
]
U
5]

s

+
PR DY SOOHHHEMIN
S,
TOTAL KILL 7 SQ, MILE FUREST RANGE Boooooiiiliiill
1970
98 DATA PIINTS—=COUNTY DATA
+

et tited TRTRTITRPT PPN PRE Lastas e

feccoccccscescrroni-t—c——g,
m——==Ffesercnvscsscssccses o2 .0ecee

+ [+} s 100

-——— o m wtm | e e —j

SCALE: MILES

mwmemme——deesescrceccsvssedm—F———f,0cr0000c00000000 0000 —

Ittt P R L T i ettt 1 FRRTRPRIFPYY 1 FEEE RPN etssvae
. sttt TEREETT R ER RS Stan NI s TR ceses
.o eweed £ 111 1 1 PRTTTRFIIPINPRINS 1 o - ceese
ERTRE 221112 FUPINPGRNDI cese
Toose -3- se e
L2 Damtmtutiat St 3 £ Sanbond -—---tl sae
ool i ~-$8t1d oo

R R I N N N I I I I R T T TN, Lttt RN e
P I I I I I I O T T T T O R R R TR Lt sandol IO AP
T O T T T T T ITEITETS bt 11 Dt R

T T T N I N I ey e TR Ll S 2 R 2 Tetnd TR T RIS

BRI N O TNy e 1

evvossseevsssssvsscssresves T T T o 1 X 1 S

se20c0 000 casna

T RS Ty YT R

e . B e el e D B Tt Dt At kel Rl e Dttt Lt Il LoD el Rl ol Rl et St

SYMAP
0.070167 MINUTES FUR MAP

VIRGINIA DEER HARVEST
TOTAL KILL / SQ. MILE FOREST RANGE

Fig. 19. SYMAP contour map of the 1970 Virginia county total kill per square mile of forested
deer range.

3
]
I
*
1
|
1
1
»

St 0 ot e Bt S g S B e P Bt

3t et s B ot Bt B B g St B Bt e e B L P Bt B . o B B St ot ] g St Bt

901



DATA VALUE EXTREMES ARE

ABSOLUTE VALUE RANGE APPLYING T
(*MAXIMUM® INCLUDED IN H
M1N IMUM 0.0 2.14
MAXIMUM 2.14 @29

PERCENTAGE OF TOTaAL ABSULUTE Va

14.29 14429

FREQUENCY DISTRIBUTION OF DATA
LEVEL 2

seecsens Tmmm——mm—m—m—

SYMBOLS  sees soee ——== —=m=
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0 EACH LEVEL
1GHEST LEVEL ONLY)
“.29 6e03 8.57 10.71 12.86
6e43 8,57 1071 12.86 15.00
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: 0000 0000 GEEE B8RS
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FREQ.
0.002833 MINUTES FUOR HISTUGRAM

Fig. 19. Continued.
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DATA VALUE EXTREMES ARE 0.0 10.99

ABSOLUTE VALUE RANGE APPLYING TU EACH LEVEL
(*MaxiMUM® INCLUDED IN HIGHEST LEVEL ONLY)
MINIMUM 0.0 2.14 4e29 6.43 8.57 10.71 12.86
MAXIMUM 2.14 “4.29 643 8.57 10.71 12.86 15.00
PERCENTAGE OF TOTAL ABSCLUTE VALUE RANGE APPLYING TO EACH LEVEL
14.29 14.29 l14.29 14,29 14.29 14.29 l4.29

FREQgENCY D!STR{BUT!ON OFZDATA POINT VALUES IN EACH LEVEL

m.

~
W
O‘

33232338 000000000 .Olﬂllo
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SYMBOLS $s8e st 0000 0000 ANGSs
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FREQ. 12 2 1 0
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Fig. 20. Continued.
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DATA VALUE EXTREMES ARE 0.0 11.99

ABSOLUTE VALUE RANGE APPLYING TO EACH LEVEL
(*MAXIMUM® INCLUDED 1IN HIGHEST LEVEL ONLY)

MINIMUM 0.0 2ela 4429 6443 8.51 10.71 12.86

MAX IMUM 2.14 4429 6.43 8. 10.71 12.86 15.00
PERCENTAGE UF 1UIAL ABSOLUTE VALuk RANGLE APPLYING T EACH LEVEL

14.29 14 .29 l4.29 14.29 14.29 14.29 14.29

FREQUENCY DISTRIBUTION OF DATA POINT VALUES IN EACH LEVEL

LEVEL 1 2 3 4 5 6

SYMBULS  evee evee

000000000 DSOBOOEBE YRANRREEN
secovnaee 000000000 6O3HEHEOA NERINERRD

FREQ. “7 34 13 2 1 1 0
0.0020667 MINUTES FOR HISTOGRAM

I 000000000 BOREENEBH SERNE
000000000 BHOESSANEE ENEENN
l 0000 0000 PA0H BBES UREER NURE

Fig. 21. Continued.
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fellowing each map, Figs. 19, 20, ard 21. The contour maps
may be interpreted in the same parrer as a contour
tcpegraphic map; darker syrbcels reprasent higher harvest
densities, Maps are produced from the ncst recent hartvest
data (year t), data from 2 years earlier (year t-2), and
data from 6 years pricr tc the mest recent year of harvest
data (year *+-6). Maps are produced only whan the game
biologist is specified as the user.

Game Commissiocnsrtr

Tha output produced for thr game commissioner is
cimilar to that producesd for the qgame biclogist with the
fcllewing =xcerptiors:

1) Harvest pradictiorns are not made

2) Histograms c¢f ranked ccunties are not mad=
for district summarties

3) Histograms cf rarked countizs fer the entire
state are not npade

4) 11-year courty sumparies are prcvided only
for total kill and artlered buck kill

5) Seasor regulation charges are nct summariz=g

6) Check staticn da*te are no* summarized

7) Optimum deer maragsmert regicns are not
delineated

8) Computer maps ar=s nhct produced

Lard-use Plapper

When the land-use planner is desigra*ted as the user,
the program produces a report, Fig. 22, ccntaining an
introduction to white-tailed deer maragemernt principles and

county deer harvest ard land-us:c (habitat) summaries for

csach county requestsd., The introductior to deer management



INIROQUCTIQN IQ
WHITE-TALLED DEER
MANAGEMENT PRINCIPLES

MUCH IS KNOWN ABOUT THE WHITE-TAILED DEER AND ITS MANAGEMENT,
AND A FEW IMPORTANT FACTS ARE INCLUDED HERE FOR YOUR CONSIDERATION.
FOR ADOI TIONAL INFORMATION YOU MAY WISH TO READ WALTER TAYLDRS® BOOK,
IHE_DEER OF NORTH AMERICA, PUBLISHED BY THE STACKPOLE COMPANY OF
HARR ISBURG, PA.

EASTERN WHITE-TAILED OEER CAN LIVE UNDER A WIDE VARIETY OF
FORESTED CONDITIONS AS LONG AS THEIR REQUIREMENTS FOR FOOD,WATER,
AND COVER ARE MET, AND PROTECTICN FROM POACHERS AND OTHER HARASSMENT
IS PROVIDED.

EQOD

ONCE THOUGHT TO BE PRIMARILY BROWSERS, SOUTHERN OEER CONSUNE,
IN ADDITION TO WOODY BROWSE AND LEAVES, LARGE QUANTITIES OF FRUITS,
MUSHROGOMS , AND HERBACEOUS MATERIAL SUCH AS GRASS AND FORBS. ACORNS,
NUTS, AND FLESHY FRUITS ARE ALSC IMPORTANT. GREEN BROWSE AND
HERBAGE ARE THE PRINCIPAL SPRING ANJD SUMMER FOODS. MAST IS HEAVILY
UTILIZED WHEN IT IS AVAILABLE AND MAY SUSTAIN THE DEER THROUGHOUT
THE WINTER. MANY AGRICULTURAL CROPS ARE CONSUMED BY DEER, AND CROP
DAMAGE CAN BE SIGNIFICANT WHERE DEER ARE ABUNDANT.

RATER

ALTHOUGH DEER NEED FREE WATER, LACK OF THIS RESOURCE IS RARELY
A LIMITING FACTOR IN THE SOUTHEAST. THEIR WATER NEEDS ARE PARTIALLY
SATISFIED B8y THE MOISTURE CUNTENT OF SUCCULENT VEGETATION.

Fig. 22. VADMIS-generated report for the land-use planner summarizing deer management principles
and county deer harvests and habitat for Shenandoah county, Virginia.
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CUYER

DEER REQUIRE ARLAS OF DLNSE COVER FOK CONCEALMENT AND PRUTECTION
FRUM THE ELEMENTS. PATCHES OF SMALL CONIFERS OR HONEYSUCKLE, LAUREL,
AND RHOUUDENDRUN THICKETS, UR ANY DENSE EVERGREEN WELL OISTRI3UTED
THROUGHUUT TH: FORESTED AREAS WILL PROVIDE ADEQUATE COVER.

POPULATIONS--HARYEST

A HEAL THY DEER HERD CAN BE EXPECTED TU MAINJAIN AN ANNUAL
INCREASE OF 25-30 PERCENI. ALTHOUGH DEER NEED PRUTECTION FROM
PUACHING AND HARASSMENT 3Y FREE-RUNNING DDOGS, IT IS EGUALLY 1MPURFANT
THAT THIS YEARLY INCREASE BE HARVESTED. WITHUUT SUCH ANNUAL REDUCTION,
DELR RANGE CAN KAPIDLY BECUME OVERPUPULATED. OVERCROWDING INCREASES
ITHE DANGER UF DISEASE, CAN CAUSE LXIENSIVE DAMAGE TO THE HABITAT
THRUUGH UVERBROWSING, ANO CAN INCREASE FOREST, ORCHARD, AND

" AGRICUL TURAL LOSSES.

AS A GENERAL RULE OF THUME, 20 PERCENT OF A DEER POPULATION MAY bk
REMOVED THROUGH HUNTING WITHUOUT IMPAIRING THE REPRODULTIVE
CAPABILLITIES UF THE HERD. PUPULATION REDUCTIUN MAY BE ACHEIVED BY
HARVESTING MuRE THAN 20 PERCENT OF THE PCPULATION, WHILE HARVESTS OF LLSS
THAN 20 PERCENT ALLOW THE DEER HERD 10O GROW. WILDLIFE BIULOUGISTS MAY Bt
CONTACTeUL FUK MURE PRECISE HARVEST RECOMMENDATIONS.

DEtR HARVESTS IN VIRGINIA ARE CONTRULLED BY REGULATING THE
LENGIH UF THE SEASUNy, THE NUMBER OF EITHER StX DAYS IN THE StASUN,
AND HUNTER BAG LIMITS. WEAPUN RESTRICTIONS AND REGULATING HUNTING
WITH DUGS MAY ALSUG BE USED AS CONTRUL MEASURES. PUBLIC ACCESS 1C
HUNTING AREAS IS ALSO AN IMPCLRTANT FACTOUR INFLUENCING HUNTER
DISTRIBUTION AND THE TOTAL DEER HARVEST.

Fig. 22. Continued.
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HABITAT MANAGEMENT
BECAUSE THE WHITE-TAILED DEER [5S A FOREST SPECIES, ITS
MANAGEMENT IS CLOSELY ASSOCIATED WITH FOREST MANAGEMENT. SMALL
(LESS THAN 40 ACRES) FOREST CLEARINGS AND EARLY FOREST REGENERATION
BENEFIT DEER BY PROVIDING ADDITIONAL FOUD AND ADJACENT COVER. QLD
APPLE ORCHARDS, AREAS OF HONEYSUCKLE, GRAPEVINES, GREENBRIAR, LAUREL,
AND OTHER EVERGREEN COVER SHOULD dE MAINTAINED AND PROVECTED. IN

A PINE FOREST, SMALL, WELL-DISTRIBUTED GROUPS OF MAST (ACORN, NUT, & FRUIT)
PRODUCERS ARE I[MPORTANT.

LOGGING ROADS, OLD SKID TRAILS, AND SMALL IRREGULAR FOREST
OPENINGS CAN BE PLANTED WITH SUCH SPECIES AS PERENNIAL RYEGRASS,
BLUEGRASS, ORCHARDGRASS, FtSCUES, VETCH, HONEYSUCKLE, AND
CLOVERS. MAN-MADE OR NATURAL OPENING3 IN FOREST STANDS SHOULD BE
MAINTAINED BY CHEMICALS, BURNING, QR MUWING. SUCH OPENINGS COMPENSATE
FOR YEARLY FLUCTUATIONS IN FODD SUPPLY, ESPECIALLY MAST.

PROBABLY THE MOST IMPORTANT CONSIDERATION IN DEER MANAGEMENT
IS THE MAINTENENCE OF WELL-DISTRIBUTED AND DIVERSE HABITAT CONDITIONS.
THE EXTENT OF FOREST CUTTING, THE TYPES OF SPECIES, AND THE CUTTING
PATTERNS USED ALL SIGNIFICANTLY INFLUENCE SUCH CONDITIONS. PAST
CUTTING PRACTICES ARE THE BASIS FOR PREDICTING FUTURE FOOD SUPPLIES
AND THUS POTENTIAL DEER POPULATICNS. BY KNOWING THESE POTENTIAL
POPULATONS THEN PLANS CAN BE MADE TJ IMPROVE CITIZENS®' SATISFACYIONS
FRCM THE RESOURCE. THE PLANNER CAN USE SUCH KNOWLEDGE TO INFLUENCE
LAND USE CHANGE, TO BETTER ESTIMATE COUNTY INCOME FROM HUNTERS,
AND TO PREDICT WILDLIFE INFLUENCE ON THE AGRICULTURAL ECONOMY AS
WELL AS WORKLOADS ASSOCIATED WITH CO4PLAINTS AND DAMAGE CLAIMS.

LOSS OF AVAILABLE OEER RANGE TO CITIES, LAKES, ROADS, AND OTHER
DEVELOPMENTS CAN SIGNIFICANTLY INFLJENCE COUNTY DEER POPULATIONS.

Fig. 22. Continued.
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SHENANDOAH _ COUNTY
HABITAT CHARACTERISTICS

SHE NAND CAH COUNTY HAS A TOTAL LAND AREA OF 1313.2 SQUARE
KILOMETERS ( 507.0 5Q. MILES). FARMED LAND COMPRISES 45.8% OF THE
TOTAL LAND AREA OR 603.0 SQUARE KILOMETERS { 232.8 SQ. MILES). THERE
ARE AN ESTIMATED 1022 FARMS IN THE COUNTY WITH AN AVERAGE SIZE OF

58.7 HECTARES (145.0 ACRES).

THERE ARE APPROXIMATELY 229.9 SQUARE KILOMETERS ( 88.8 SQ. MILES)
OF CROPLANDy 320.9 SQUARE KILCMETERS (123.9 SQ. MILES) OF PASTURELAND,
AND 403.5 SQUARE KILOMETERS {155.8 SQ. MILES) OF FORESTLAND IN THE
COUNTY. NATIONAL FOREST LAND INCLUDES 233.5 SQUARE KILOMETERS
{ 90.2 SQ. MILES) IN THE COUNTY AND THERE ARE AN ESTINATED 757.9
SQUARE KILOMETERS (292.6 SQ. MILES) OF FORESTED DEER RANGE.

DEER HARVEST CHARACTERISTICS

IN 1976y 1493 WHITE-TAILED DEER WERE HARVESTED IN
SHENANDOAH COUNTY, WHICH WAS A HARVEST OF 4 LESS DEER
THAN WERE HARVESTED IN 1975. THE AVERAGE DEER HARVEST IN THE COUNTY
FOR THE YEARS 1972 THROUGH 1976 IS 1340 DEER.

THE TOTAL DEER HARVEST PER SQUARE MILE OF FORESTED DEER RANGE IN
SHENANDOAH COUNTY IN 1976 WAS 5.l THE AVERAGE TOTAL HARVEST
PER SQUARE MILE FORESTEO DEER RANGE FOR THE YEARS 1972 THROUGH 1976
IS 4.6.

THE 1976 AVERAGE TOTAL DEER AHARVEST PER SQUARE MILE OF FQORESTED
DEER RANGE FOR COUNTIES WITHIN THE NORTH MOUNTAIN DISTRICT IS
3.7. THE AVERAGE TOTAL HARVEST PER SQUARE MILE FORESTED DEER
RANGE FOR THE NORTH MOUNTAIN DISTRICT OVER THE YEARS 1972 THROUGH
1976 IS 3.4.

Fig. 22. Continued.
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rrinciples sumparizes *the food, water, and covar
requirements cf white-tail¢c deer, dear pcpulation arnd
harvest characteristics, erd hatita+t meragement
considerations,

The county habitat ard harvest sumrmaries provide cournty
land-uss information and ccun*+y deer harvest
characteristics. Land-use irformation, preserted as square
kilormeters and square miles, includes:

1) Tctal land areca

2) Percentage farmed land

3) Number of farms

4) Average farm size

5) Area in croplarna

6) Area in pasturelarnd

7) Area 1irn forestlard

8) Area ir Naticral Foresics

9) Area of fecrested deer range

County deer harvest characteristic summaries provid:
comparisons betweern recent ccunty dest harvasts, past county
deer harvests, and the average deer harvests of counticss
withir the same gecgraphic dAistrict as datermincd by default
or specified in the irput cptior DIST. Ccunty deer harvest
statistics and season regqulations dating back to 1947 are

summarized in a tahlz following the courty habitat and

harvest summary.

After the programmina cf the VADMIS systen was
completed, the program was tested *o assure that it would

operate properly when subjected tc all pcssible combiraticns
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of data irput optiors ané atyrical data. Artificial data
were supplied to the prograwm *o tes+ ard subsequently
ccenfirm the proper cperatior cf the progranm,

The size of the data base used by the regressiorn
rcutine to predict county deer harvests was varizd to
determine the siza ot data base which prcduced the most
accurats predictions and to tes* the sensitivity of the
regression routine to chkarges ir +the data base. Data bases
cf 5, 8, 10, 12, ard 15 vears were implemented and ccunty
harvest predictions fcr thke years 1962 throughk 1976 were
made from each data base, Harvest pradicticrns were compared
with actual harvests to devermine their accuracy.

The 15-ycear data base prcvided the mcst accurate
harvest predictions fcr ths yeatrs 16962 through 1976 while
the 5-year data hase provided the pocrest predictions for
the same tims pericd. For 1,076 county harvest predictions
made from the 15-year data base, the predictions avsraged
25.4 percent above or belcw the actual harvests., Over the
same period of time, the 5-year data basz provided 644
harvest predictions which averaged 33.3 percernt above cr
helow the actual harvests., Average parcentage differences
for 8, 10, arnd 12-year data hases wers 27.3, 26.0, and 25.7
percent, respectively.

With the 15-year data base, 55.2 percent of all county

harvest predicticns made frcem 1962 to 1976 were within 20
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perc=znt of the actual harvasts end RB2.7 percent were withirn
40 pzrcent of the actual harves*+ts, Over the same period,
51.8 percent of the harvest predictions from the 5-year data
base were within 20 percen* of +he actual harvests and 78.4
percent were within 40 percent cof +he actual harvests,

The 15-vear data base was <prployed irn the final VADMIS
system because it producsd the rcs* accurate hatvest
predictions and also provided rore harvest predictions per
county per year thar the cther four data bases tested. To

rake a predictior for any cre seasor tyre, the regression

)

routine requires that the particular secason type occurs a
minimum of three times ir the vyears covered by the data
tase, The probability of ary cns seascr type cccurring
three or more times in 15 years is greater than that feor 5
years.

Harvest predictions wzre ceonsictently accurate for some
counties, consistently pocr fer scme, and inconsistent for
cthers, Counties in whict the hunting scason reqgulations
remained unchanged over rary years produced thz best
predictiors while these ccunties having frequent changes in
hunting season regulaticrs rrcduced lass accurate
predictions., Counties wi+h a highly irregular deer harvest

history also tended tc prcduce poor harves*t predictiorns,



Much of *the informatior producesd ard preserted by the
VADMIS system is similar to that wbich has been included in

the Game Commissior's annual progress repcrts. Each year,

ael

Game Commissicr biclogists sp=2rd mary hours compilirng
information and producing tables for irclusicrn in the annual
progress reports. Mcst ¢t the sare intformation and tables
ray be prcducad by the ccmputerized VADMIS systam on the
same day that the county deer harvest data become available.
Both tire and money are saved by utilizing the capabilities
cof the computer through th= VADMIS system. The ftime and
money saved likely could bte spert elsawhere more effectively
and efficiently.

The probability of error ir aralyzing large amounts of
data by hand or desk calculetor can be greatly reduced and
virtually eliminated bty cowmputerized aralysis, The VADMIS
rrogram repeatedly revealed ~rrcrs in the Game Commission's
courty deer harvest ard season requlation data which
ctherwise likely woulé havs gone undetected. The
computerized VADMIS system also serves as an accurate
rermanent reccrd of ccunty, district, region, and state deer
Larvest ard season regulation darta. Ornca the correct 2nnual
ccurty hkarvest ard requlaticn data have been supplied tc the

cemputer, they will never be subject tc accidental

121
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alteratior or loss ané ray be retrievad quickly and easily.

The deer biolegist ard gams¢ comrissicner would likely
be annual users, requiring “he cervices of the VADMIS systen
once each year following the deer Lunting s£eason, Output
compcnrents of the system could he separated or reprcduced
and distributed %o the appreopriate district biologists and
field persornel, Fach dis+rict biclogist cculd be supplied
with the harvest summarics and analyses per“«inert to the
ccurties in his jurisdictior.

Game Commission rescarch biolcaists Jack V. Gwynn and
Jce L. Coggin and Comrissicrer Falph Weaver demonstrated
ccnsiderable interest ir rany compenants of the VADMIS
system., Their interest was directed largsly toward thre
arount of time that *+he system conld save them and in the
speed in which annual deer harvest data cculd be compiled,
aralyzed, and presented., Thkeir ccoperaticn and apparent
sincere willingress tc assist in *he dervelcpment of the
VADMIS system indicated their awareness of the potaptial
utility of the system., Thke practical utility of the VADMIS
system may be demonstrated by thte Game Ccmmissions'
acceptance which may materialize slcowly cver time as the
Game Commission gairs fariliari*y with and confidence ir the
system.

Virginia countizs are tequired by states law to have

county plans by the year 1980. 1Ir the ccurse of developing



a courty plan, th2 ccurty plarners pnst 2valuate the
courtie s natural resources and plar for the future natural
Ttesource develcpment ard/ocr pretection. As a popular
recr=ational activity, deer hurn*ing is eccnomically
beneficial t¢ mary counties and should be inceorporatzd into
ary comprehensive county plar.

An e¢labhorate computerized plarring aid called Dynaplan
(Giles 1976) is curr=rtly being developed at Virginia
Polytechnic Institute and S*ate University. The Dynaplan
system, when complete, will be capabhls cf producing
comprehensive land-use planrs fer ccunties, determining the
likely consequences of speccific maragema2nt decisions,
evaluating alternatives, end rroviding oeneral plannirng
recemmendations., Courty decr harvest and habitat
irformation groduced by the VADMIS system for land-use
plarners mray be incotrporated into tte Dynaplar system as a
supplement to other envircumentel factors and consid=rations
which influence, or are irflucrced by, land-use planning
decisions. Althcugh deer menaqgement may rot rank among the
highest priorities ccrcerning tle ccunty lard-use planner,
Giles (1976) has iédentified 16 facters that influence, or
are potentially influerced ty, deer populations and deer
marnagement practices.

darvest Predictions



Southeastern Coopsrative Fish ard Gam? Statistics Project
(SCFGSP), vredicts deer harvests for nin» districts ty
obtairing harvest predic*ticrs from dis*trict biologis*s and
the deer study leader., These predictions are then corrected
nsirg a computer regressicr tecknigue based or a comparison
cf past predictions with known harvests. 1In the 4 years
that predictions have beer rade ir this manner, beginnirg ir
1972, the district biologists ard the dear study leader have
consistently underestimated *the harvest, The computerized
regression technique thus adds 2 correcticr factor onto the
biologist's predictions to corpensate fcr thelr consistent
urderestimation. As long as Virginia desr harvests continue
+0o increase arnd biclogists continue +to undsrestimate
harvests, this technique will likely cortinue, as it bhas ir
the past, to prcvide state-wide deer harvest predictions
witkin 10 percent of the actual reported state-wide harvast
(90 percent accuracy). De=sr harvests in many counties have
begun to declire cr level off ir recent years and the
regression teschnique has overcorpensated for the biologists!
past underestimaticn ¢of harvests,

Individual county d#s¢v harvest predictions, at present,
are not mad= by the Game Comrission. Gwynn (1976B) gquot=zd
David ®¥. Turner, assistanr* statistician fcr the SCFGSP, "Ncw
that we have four yecars of estirates we plan to explore the

usefullness of producing sevarate prediction equations for
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sach county, It is likely thet with so tew points many of
the reqgressions will ret e sigrificant and th2 equations
may not be useful for predic*irg hu* with the build up of
historical data individual ccurty predicticns may becore
useful."

The average accuracy of the VADMIS ccunty harvest
predictions over 15 yefars was withir 25,4 percent of the
actual repor*ed Larvest (74,6 percent accuracy). The 90
percent accuracy obtained by the Game Commissior applies to
predicted state-wide total harvests and cannot be compared
tc the 74,6 percent accuracy of the VADMIS predictions which
applies to individual courty predictions. Because the
VADMIS system makes predictiors fcor three different season
typss and does rot maks predictiors for several counties, it
is impossible to predict & state-wide total harvest. Also,
several counties have small deer harves+s and even snall
differences betweer *the predicted ard actual harvests result
in large percentage differernces, The 74,6 percent accuracy
rrovided by the VADMIS system i thus conservative and does
nct accurately reflect the true accuracy obtainable if Aata
outliers (extremes) were excluded from the calculation of
the average percentage accuracy.

The lavel of accuracy veguited bafore the county
predictions are useful to the GCame Ccamission may be subiject

tc dzbate (How impertant tc the Game Commission are harvest



predictions?), Gwynn (1976R) explain=sd that the Garme
Ccmpission predictions ave made in Tespeonse to annual
cutdoor writer requests feor urcoming deer s2ason harvest
comments (predicriorns). At presen*, harvast predictions are
rot actively emplcyed by the Gare Ccmmissicn in the season-
setting process. Game Conmmissicn predictions are made after
ccunty seasons have beern set and are made tor the actual
season types which are tc te cheerved,

The anticipated use o0f the VADMIS harvest predictiors
is as a decision-aid which would prcvide *he bioclogist with
alternatives in determinirg ccurty deer seascn requlations.
Wtether or nct *he accuracy of the VADMIS predictions is
adequate for this purpose, *+he basic frameswork for anmn
advanced, improved harvest predicticn rcutine is provided.
The VADMIS progrem could te medifi=d to utilize a procedure
similar to that currently used by thz Gam= Commission,
employing past courty harves* predictions by the bioclogists
and/or deer study leader.

The valune of input frerm the district bilologist shoulad
roct be underestimated. The knowledge and sxperience of the
district biolecgist may acrt as a valuable substitute for
guantitative deer populatior aréd hakitat da*ta. Preadicticns
made by district biolcgists arce likely to reflect their

first-hand observations ard prcfessional judgements of
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porulation size and habitet condition,

The VADMIS system was prcgrammed to rpradict future
ccunty deer harvests tftrcecm krowledqe of past courty daer
tarvests, Performing a regraession on arnual (noncontinucus)

subject to justifiatble

0l
n
he]

data, such as deer harvests, i
criticism, Harvest data rerresent samplss from a dynamic
population which is ctarnging in size ard is characterized by
changing characteristics, e.q. =sex ratio, physical
condition, and natality ard rortality rates., The sampling
method, hunting, is also subject to charging characteristics
as influenced by weather corditiong, lergth of season,
ecorcmic conditicns, etc., Ar advantage cf predictirg dser
harvests from past deer harvest da-a is that predictiors carn
te made for several season tyres, prcviding explicit

statements cf the consequences ¢f sach ssason type. The

m

hiologist is thus provided with infcrmaticn pertaining tc
all of the season type alternatives available to him,

One problem with the harvest predicticns made by the
VADFIS system arises from the irahility cf the regression
rcutine tc account fcr different nurbers of either-sex
hunting days in the season., Harves+t predictions are made
for ary season with ore cr nore days of sither-sex hurting
at the beginnirg or =rd cf the season; a season with 1 day
of either-sex hunting is corsidercd equivalent to a seascn

with 6 days of either-ssx hurn*ira. To ccnsider 2ach season
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with a different number cf sither-sex hunting days as a
separate seascn would be impractical bhecausz the data base
for cach season would ther, inp rost courties, be
irsufficient to perform the T2gressicn and produce
predictiorns.

A potential methodolcayvy for differentiating between

seasons with different nurhers cf either-sex hunting days

aq$

may be to make predicticrs for seascens with ope day of
either-sex hunting and calculate the additicnal harvest
which could be expected frer each additicral day of ei+her-
sex hunting. The relaticrship tetween harvasts and the
nunber cf =zither-sex davs is not lirear and an #xact
functional relaticnship could ro* he determinred. Th>
relation between harvests ard either-sex hunting days was
cxtremely variahle bstween cournties and indistinct for many

irdividual counti=2s, The absence of a kncwn relaticnship

)

would also prevent harvest rredictions fcr scasons with orne
eitter-sex day in courties whict rever held an cither-sex
type of season or ary courty which rever held a ssason with
ore either-sex day.

Predicting harvests for hurtirg seasons with ar
undisclosed number of either-sex days at +h2 beginning or
end of the season, as the VADMIS syst2m does, requires that

the user rafer to past seascr reguleticr data for a

particular county to iden+tiry the claracteristics of the
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seasons used in making the harvest prediction for that
ccunty., The harvest predicticn for Charlses City county,
Fig. 5, for a seascn witht either-sex hur+ting at the
beginning or end of the seasen (types 3 and 4) is 701 deer.
The data used tc make this predicticn were from seasons with
3 days and 6 days cf either-sex hur+ing at the 2n1 of the
season, The predicted harvest of 701 deer is thus for a
seasor with between 3 and 6 either-sex days at the end of
the reqular bucks~-only s=ascr.

The resporse of the harves+t prediction rourine employed
by VADMIS to charges in ccunty htarvest trends is often
surprisingly repid. %h3r deer harvests in any particular
county begin to declire, the predicted harvest for the first
year of the decline is high and reflects an extensicn of the
rast ircreasing harvest trerd. The rprzdiction routine
responds quickly and the predic*ion in the next ye=ar, while
often still too high, is lcwered tc acccurt for ths declire
in the previous year. This pheromera is well illustrated by
Charles City ceurty, Fig. 5., The tot+tal harvest in Charles
City county dropped from 1084 deer in 1974 +o0 818 deer in
1975. The pradicted harvest in 1974 was 897 d=2¢r ard the
predicted harvest for 1975 was 1070 dzer, w21l above the
actunal harvest of 818 deer. In 1976, the reported d=er
harvest declined tc 699 deer. Rcccunting for the large

decline in the harvest ir 1975, the harvest prediction
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routine predicted a harvest of 553 deoew., In this instance
*te pr=dicticr routine had actually cver=cstimated the rate
cf decline and urdersstimated the actual harvest in 1976,

For many counti=s, when predictions arz made for season
types which have not heern held teor 10 years or more, the
predictiorns are often guits accurate, In Surry County the
predicted harvest for a typs 1 scascn (either-sex hunting
all season) in 1975 was 1501 dsrr. The last type 1 seasorn
in Surry county was held in 1966 ir which 586 deer wers
kFarvested. The actual harvest for th= 1975 season, 9 years
later, was 1536 deser, only 35 deer more than the predicted
harvest of 1501 deer. In 1976 ancther tygpe 1 season was
heléd and the actual reportsd harvest drcpped by 239 dear to
1267, The predicted harvest fer 1976 was 1359 deer, only 62
deer more thar the actual harvest. The harvest predictiorns
for Surry county illustra*e only the capability of the auto-
regression routire to prcvide accurate predictions for
season types which have rnct beer held ir tecent years. The
same level cf accuracy is no*t nermally achzived in other
ccurties und=2r similar season requlation histories, though
tte accuracy obtained ir Surry ccunty is not exceptional.

An impor*ant facter rnct corsider2d by the harvest
prediction routine is the influsnce of weather conditions
during the hunting season or the deer harvest. Predicting

weather conditiors during the upcoming seascn would be
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irmpossible ard quantitative date prertairing to pas* weather
corditions are rarely available, District biologists do,
however, report the genzral weather conditiors during county
deer seasons., Usinrg the dis*rict biologists reports, the
weather conditions might be subjectively rated as good,
average, or poor and incorporated into the predictive
regression routine to acccurt fcr scme of the variability ir
+ke harvest data due to wea+ther conditicrs. A prediction
could thern be mada fcr a season urder avarage or normal
weather conditions. Similarly, subijective ratings for
hunter density and mast crorvs might b2 usefully emplcyed if

adeguate data are, cor bscome, available.

County estimates of the square riles of forested deer
tange are made only at 10 year irtervals., The first
estimates were made ir 1956 and the last estimates available
are those made for 1966. The Game Commissicp utilizes the
1956 estimates as estimates fcr the y=2ars 1947 through 1961
and the 1966 estimates for 1962 tc present, or 1962 tc 1971
when the 1976 estimates are available (Jack V. Gwynn Pers,
Ccmrm.). Emplcying thess deer renge estimates in the VADMIS
system resulted in awkward changes in tke harvest density
statistics, as though the amcun* of available deer rarge had
changed suddenly in 1962. Tc avoid this awkward change, a

regression was performed on the twe available county de=t
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range estimates, assuring *ts chlarge occurred gradually and
at a constant rate, This assumrticr may nct bz completely
true in all counties tut by making th2> assumption the sudden
change in deer range is avoided ard comparisors of annual

cs ars rade more =asily. The

m

}l.

harvest density statist
regression performed on *the 195€ and 1966 data was used to
extrapclate the data tc provide deer range sstimates for the
years 1947 to 1955 and frem 1967 to 1986, Basing the
regr:ssion on only two data poirts is certairly questionable
tut when the 1976 estima*es t2ccms availalble, the ccunty
deer range estimates can te updated. Femcts sensing is
likely *o provide new precisicr to such data.
Distric*t and Regiorn Pefiritior

Counties ofter are ccmlired inte districts and regions
for managerial purposes based upcern manpewer availability and
distribution ard ccunty habitat arnd decr porulation
characteristics. Distric=s ard regions alsc are delineated
for research purposes to study and ccmpare the harvest or
population characteristics cf ccunties which are similar in
some respect, e.g. maragemsnt obijectives, hunting sSeason
requlations, and habitat characteristics.

The delineation of managerial and/or research districts
and regions likely will chargs over time as the interests
and information requiremernts of *he deer biologists and

commissionars change. The VADMIS program was design=d and
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precgrammed to allow the user to delinesate specific districts
and regions {(grours of districts). In prcviding the user
with the cpporturity to specify special districts and

regions, the utility cf ths VADMIS system is increased and

=3

the system will not become cutdated cver time as the
interests and information necds of its unsers change., The
rrovisicrn to define districts ard regions also makes the
system more adaptabls for use by octher states and fcr other
species,

taragement Regions

Optimum Dee

I+
I'=

Graf (1973) developed the bagic methcdology used in the
VADMIS program to delineate ortimum deer managemsnt regions.
Graf's methodeolegy was mcdified slightly to enable the
calculation cf seven cptipup deer management regions.

Graf's original methodology allcws ths user to determine the
crtimum number of regions as well as the cptimum
configura*tion c¢f courtiss, Tc determine th=2 optimurm number
of regions reguires a subjective judgement about ths
impcrtarce of simplicity (few reagicrs) and explanatory
atility (many regions). Becavse this subjective judgement
is difficult to make ard *he rnurher of r=gions is often
limited or deotermined by the availahility and distribution
cf Game Commission perscrnel, a fixed rumber cf raqgiors,
cseven, was settled upcr for the VADMIS system. Seven

regions provided a corverient numbetr for computer mapping
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(SYMAP) ard apprecximated the optimum numbetr of regions that
likely would ke obtained if a ccnservative judgement was
made about the impcrtance of sirplicity and e¢xplanatory
ability; i.,e. simplicity beinrg corsidared of equal
impcrtance to explanatery abilitv, The true optimum number
of regions and their county ccmposition could easily be
found by using Graf's origiral methodolegy if desired,

Delineating optimum deer managemert regions serves the
purpose of identifying groups of counties which are most
similar with rtespect to any chosen criteria., Tha criteria
for defining deer managemant regiors shculd reflect county
dear population, habitat, ard huntirg characteristics. The
criteria for determining ccunty similarity used by the
VADMIS system includes tctal deer harvest as a population
irdicatcr, square miles cf fcrested deer range as a habhitat
indicator, and harvest per hunting day as an indicator of
hunting pressure. The resultant cconnty criteria, or index
(total kill per square mile of forested deer range per
bunting day) thus reflects ccunty de=r pcrulation, hakitat,
ard hunting pressure.

Indices for 5 years were calculated and averag=ad fcr
each county ard used in thes grcupina prccess +o reduce the
ratural annual variability in the da*a, Avzraging county
indices for the last 5 ysars reducss much of the anrual

variability but the prograr remained respcnsive to changes
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ir annual county harvest statis*ice, VADMIS was supplied
with hypothetical data fcr 1977 in whichk the 1976 tctal
courty harvests in all courties were ircreased by 1C
percent. The additior of the hypotheotical 1977 data caused
a significant changs irn the optimum d=er managemen* regions,
The 1976 optimum deer management regione arz illustrated in
Fig. 18 and the optimum regiors resulting from the
hypothetical 1977 data are illustrated in Fig. 23. A 10
rercent increase in county desr harves*s state-wide is not
realistic but illustrates the sensitivity of the
regionalization routine to chtarges in county deer harvest
statistics. Actual cbservad harvest changes produce less
sigrificant changes ir the crptirum regicns and often reflect
no fundamental habita* charge but changes in ccunty hunting
season requlatiors.

Using county dzer havrvests as a deer populatior
indicator and as a bkasis fcr dstermining cp*imum deer
management tegions may present & prcblem c¢f optimum regiorns
reflecting past deer maragerert (season s2t+ing) d=cisions
rather than ccunty deer pcpulatior characteristics. Season
regqulations ir themselves, hcwever, cften reflect county
deer population characteristics or +h= game biologis<ts®
perceptior of the county deer pcpulation.

Contour Corpputer Maps

The contour computer (SYMAP) maps prcduced from 3 years
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cf ccunty deer harvest data may be usad tc identify and/or
illustrate long-term dszsr harvest trends across the state.
A comparison cf the maps for 1974 ard 1976, Figs. 20 and 21
respectively, clearly illustrates tle increase in county
deer harvests which has heen cbrserved in southwestarn
Virginia counties. Th= frequency distributions following
cach map shcew that in 1976 fewer counrties (four) had
harvests of more than 6.43 deer per square mile of forest*ed
deer range than in 1974 when sevan counties had harvest
densities above b6.43 dezr per sqguare mile. The state-wide
trend of increasing deer harvest dnzrsiti=2s is clearly
illustrated by making comparisors betwesn the 1974 and 1976

maps and the map produced for 1970, Fig. 19.

Itz3

xtersion

n

Many simulation models have been developed, many
specifically for deer, and several were ccnsidered for
inclusion ir the VADMIS system. A poonlation simulation
component would provide the system with the capability cof
analyzing management alternatives and determining the
probable effects of specific raragement decisions or
actions. The present lack of quantitative deer population
and habitat (forage) data was ttre primary factor preverting
the inclusion of a simulation comporent in the VADMIS
system.

Joe L. Coggin, Game Comnission research biologist,



warred about conducting life talblec anralyses on deer check
station data collected wast cf the Blue Ridge mountains,
Game Commission biolngists analyze dear chack staticn data
very cautiously, making knovledgeabhle assumptions about the
data and pooling the data differently frcr year to year.
The analyses conductad by the biolccists vary greatly and
are dependent largely upcr intangible infcrmation about the
populations from whick the data were collected and how the
data were collected (accuracy). At most check stations west
of the Blue Ridge, toc few data are collect2d to allow any
reasonable life table analyses withcut pocling the data for
several check stations,

Population reconstructior technigques (Downing, In
rress) possibly could be used tc analyzs the check station
data if a necessary assumptior could be satisfi=d.

two oldest age

[{$]

Population reconstructicr requires that th
classes are subject tc sgual rortality rates, Age data for
three age classes, fawns, vearlings, and adults, ars
collected in Virgiria., Yearlirng ard adult bucks are rarely
subject to equal mcrtality ra*tes thus paking reconstruction
of th2 buck populatior impossible, Yearling and adult does
are more likely to be subiject tc equal mcr+tality rates but
making this assumpticnp mav ha hazardous. Small sample sizes

at most of the d=2er check s*aticnec also discourage the use



139

of population reconstructior techrniques at present,
Quantitative habitat ard fcrage data for Virgiria
counties may soon bacome evailahle from the Earth Resources
Technolocgical Satellite photograrhs. The FRTS data may
provide inforration needed to estimate or predict potential
cournty deer populatiorn levels besed on habitat whick might
enable the production of mor:s accurate ccunty dzer harvest
predictiors anrd aid ir irplementirg a sirulation cowmpornent

to the VADMIS system in the future,



The computerized data-analvsis and ipformation systee,
ramed VADMIS (Virginria Deer Maragement Infecrmation System),
developed ir this study was designed tc serve as a deer
ranagement decision aid tc three distinct users: the game
tiologist, the game ccmmissiorer, ard the land-use planner.
Ccunty, district, regicn, ard state deer harvest data from
1947 to present are sumrarized and analyzed to provide each
decision-maker with the irnformation h2 rneeds to make wise
management, policy, ard planning decisicns.

A computerized data-analysis ard irformation systen,
such as VADMIS, could save the riolcqist, or other decisicn-
maker, valuable tims and expense, Time savaed compiling and
analyzing data and generating tables and figures for arnual
proarsess reports and the liksz ofter could b2 spent elsavhere
more effectively ard efficiently. Time and econonmic
censtraints often prohibit the comprehensive data analysis
that is desired and preclude reeded r2scarch and maragement
rrogrars. The capabilities cf the medern ccmputer tc store,
sort, and analyze large gquartities of data also enable more
comprehensive data analyses enhancing thes efficient
utilization of availatle data.

The VADMIS syster emplcys an auto-regression system to
predict county deer harvests for three tyres of kunting

seasons; bucks-only, either-sex hurting at the heginrning or

140
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¢rd of a bucks-only seascr, ard c¢i*her-sex hunting all
scason., The autc-reqressiorn reoutine utilizas 15 years of
past county deer harvest da+a, (tectal kill, buck kill, and
rumter of hunting daye), to derive eacl ccunty regression
equation., A different regressicn equaticr is derived for
cach county, Predictions are made cnly fcr those s=zason
types which have been held at least three +times in the last
15 years.

County deer harvest predictiors are enhanced by the
provision of harvest predictions for the most recent 5
years., Past predicticns are corpared with the actual
reported harvests for the sames 5 years to precvide a county
harvest pradicticn his*tory, or "index" cf predictive
reliability within each ccurty. The averags accuracy of
1,076 ccunty predicticns mads by VADMIS Letween 1962 and
1976, inclusive, was 74.6 percert. The ccunty dear harvest
predictions made by VADMIS prcvide the biologist with
alternatives from which he car select +the season type which
most likely will provide the county deer harvest that is
desired to achisve an optimum drer pnopulation density.

The VADMIS system alsc summarizes changes in rzcent
county, district, region, ard state dezr harvests; produces
histograms tc illustrate county, district, and state harvest
trends; summarizes changes in ccunty seascn regulations and

the associated chargzss ir countyv deer harvests; summarizes
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harvest data collect~d a* 15 dert cleck stations wast of the
Blue Ridge mountains; determines cptimur deer management
reqgions based on an inrdex of deer populaticn, habita+, and
hunting pressure; and prcduces ccrtour ccmputer maps to
illustrate and identify state-wide dzer harvest trends,

The VADMIS syster wes desigrned to facilitate ease of
operaticn, maintenance (data npdate), and future
improvements, modifications, and extensicns, Although the
VADMIS systenr was developed for Virginia, in particular, it
may be modified tor use by other statzs and for other game

species.,
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APPFNDIX TABL® 1, VADMIS PROGEKAM LISTING.
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C VARIAELF DFSCRIETIONS

C
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C GFNERAL
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C

¢ ABREV ARRAY CONTAINING CCUMTY NAMFS FO2 HISTOGEAM TITLES (NFEDED
C TN ENABLE MANIPULATICN OF SINGLE CHARACTFRS FOR INPUT INTO
C HISTGGRAM MATRIX.)

¢ CONOST |

¢ CGNO1 i

¢ CCNO2 | --VFCTOKS OF COUNTY NUNPRFES USEL TO KFEP TFACK OF COUNTIES

C CCNO3 i WHEN RANKING DATA AND MAKING HISTOGEAYS.

C CONOU |

¢  COUNTY VFCTOR OF COUNTIES IN WHICH TLANNFR(IUSEER=3) IS INTERESTED
C FIPS VFCTOR (COMPLEX*16) CONTAINING COUNTY NAMES

¢ IUSFK USFR: 1-BIOLOGIST, 2-CGMMTSSIONER, 3-PLANNFF

C TYEALS NUMBFR OF YEARS FOK WHICH DATA EXISTS(DATA YEARS)E.G.1-30
C NREGYE 157 YFAk OF DATA MINNS 1 (46). TO CONVERT RFAL YFARS TO

C DATA YEARS. (1947 (47) IS 1ST YEAF OF DATA)

¢ NCOURT NUMBEE OFCOUNTIES IN STATE

C NEWFEG INCICATES IF NEW DISTKICTS AND RRGICNS ARF USED.

C NODIST NIUMRER OF DISTRICTS

Pl



AFPFINDIX TARLE 1. (CONTINUED)

aNelaNeNaNalale el el

NOFREG NUMREE OF REGIONS
TITI®S ARPAY CONTAINING HARVEST VAFLABLTS, DISTRICT, AND FEGION
NAMES FOR TABLE LEATINGS AND HISTOGEAHXS.
YF VFCTOE CONTAINING 'RFAL' YFARS; £.G. 47-76
VARIABLES PERTAINING TO COUNTY TATA ANL SUMMARIES
———————————————————————— KKK NN e e e m e mcm e m - - -

ARK ANTLERED BUCK KILL FCR COUNTY

PRKCHG % CHANGF IN ANTLERFD PUCK KILL (F YTAERS)

ABKSCH % CHANGE IN ANTLERED BUCK KILL/SO. MTLE (3 YFAR)

ARKSHM ANTLERED BUCK KILI PF[F SCUAFT MILE FGY COONTY

APKSUN SUM OF ANTL. BUCK KILI GVES 10 Y¥ARS FOR AVERAGE IN 11
YEAP COUNTY SUMMAFIFS

ACRES ACEES OF FORESTED DFFP RANGF

BK BIICK KILL POR COUNTY

BKCLG % CHANGE IN BUCK XTLI (3 YE2[5)

BKSH BUCK KILL/SQ. MIIF FCk COUNTY

BKSUN SUM OF BUCK KILL OVFI 10 YDAZS FOL AVERAGE IN 11 YFAFR
COUNTY SUMMARIES

CAVARK COUNTY 10 YEAR AVEEACF AMNTL., PRUCK KILL FOR 11 YEAKX
COUNTY SUMMARIFES

CAVEK CGUNTY 10 YEAPR AVERAGE [UCK KILL FGR 11 YFAK COUNTY
SUMMARIES

CAVPDK COUNTY 10 YEAR AVERAGE PERCFNT DOF KILL TOR 11 YERE
CCUNTY SUMMARIES

CAVTK CGUNTY 10 YEAR AVERAGF TOTAL KILL FOR 11 YEAR COUNTY
STUMMARIFS

DAYS TOTAL DAYS IN SEASORN

DKCLG ¥ CHANGF IN DOE KILL (3 YEATS)

DK DOF KILL FOR COUNTY

DKSH DOF KILL PER SQUARFT MIL¥® FO% CCUHTY

FSDAYS NUMBER OF EITHFR-SFYX DAYS IN SEASCN FOR COUNTY

T



AEEENDIX TARLE 1. (CONTINUED)

HDAYS NUMEEE OFP HBUNTING DAYS IN SEASCN FOK COUNTY
ICN COUNTY NUMBER (ON DISK, NOT USED BY FPEOGEAM)
NSUN NIIMBEEK OF SUNDAYS IN SEASON FOP COUNTY(NO HUNTING DAYS)
PDK PFFCENT DOE KILL(% DCE IN TOTAL KILL) FOR COUNTY
PDRCHG CHANGE IN PERCENT DOF IN TOTAL KILL (3 YEARS)
PDKS UM SUM OF PERCENT DCE IN TOQTAL KILL OVFELR 10 YEARS TC FIND
AVFRAGE IN 11 YEAF CCUNTY SUMMAERLIES
SEASON TYPE OF SEASON
0. NO SEASON
1. EITHFR-SKFYX ALL SEASCN

2. BUCKS ONLY
3. F.S. AT BFGINNING OF SEASON

4L, F.S. AT END OF SFASGN
S NOT A UNIFCPM SEASON
SCM1 SQUARE MILES OF FQFREST®D DFFE RANGF IN COUNTY
TK TGTAL KILL FOE CCUNTY
TKCHG % CHANGE 1IN TOTAL KILI (3 YFAES)
TKSH TOTAL KILL/SQ. MILF ¥CEF COUNTY
TKSUH SO0 OF TOTAL K1LL CVFbk 10 YFAKRS TOR AVERAGE IN 11 YFAF
COUNTY SUMMARIFS
TYPES SEASON DATES INFCEMATION

0. NO SEASON

1. ONE SET CF DATFS

2. TWO SETS OF [ATES

3. ONLY PART CF COUNTY OPEN
4, SPLIT SEASON

VAR VECTOR OF DOE KILL DATA FOR COUNTY (FROM DISK)
VAR?2 VECTOR OF TOTAL KILL FOE COUNTY (¥FOM DISK)
VAR3 ARPAY OF HUNTING SFASON INFOEMATION (FROM DISK) ,DATES,ETC,.

VARITALLSS PERETAINING TO DISTNPICY DEFXx HARVEST DATA AND SUMMAKIES
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APEFNDIX TABLE 1. (CONTINUED)

C

C TABKSC DISTRICT CHANGE IN ANTL., BUCK KILL/5Q0. MILEY (5 YEARS)
C TCABK ANTLERED BUCK KILL FCK DISTRICT BY COUNTY

¢ DCABKS ANTLEERED BUCK KILL/SQC,MILL® FOR DISTHRICT BY COUNTY

¢ [UCBK BUYCK KILL FOR DISTRICT BY COQUNTY

C [CDK DCF KILL FOR DISTPICT BY COUNMNTY

C DBCPEK PEPCENT DOE KILL FOR NISTRICT PY COUNTY

C DCTK TCTAL KILL FOR DISTEICT BY COUNTY

C TESDYS FITHER-SEX DAYS FOF CCUNTTES IN DISTRICT

C [DHDYS HUNTING DAYS FOR CCUNTIFS IN DISTRICT

¢ 0nisTrY VECTCE IDENTIFYING WPICH DISTR®ICT FACH COUNTY IS IN,
¢ DSTP SEASON TYPE FOR COUNTIFS IN DISTRICT

C DYABK ANTLEFED BUCK KILL BY YFAR FOR LCISTDICT

¢ LYyaBkc DISTRICT CHANGF IN ANTL, BUCK KILL ( 5 YFAKS)

C DYARKS ANTLERED BUCK KILL/SC,.MILF RY YFAR FOP DISTRICT

¢ DYBK BUCK KILL BY YEAE FOF DISTRICT

¢ DYBKECH DISTRICT CHANGF IN RUCK KILL (% YEFAKS)

C FLYDK DCF KILL BY YEAR FOIF COUNTY

C DYDKCh DISTEICT CHANGFE IN PCE KILL ( 5 YEAKS)

C DYPLFK PEPCENT DOE KILL kY YEAR FOF DISTKRICT

c DYPPCH NISTFICT CHANGE IN PFRCENT DCE KILL (S YEARS)

¢ DYTFK TCTAL KILL BY YFAP FCOL DISTFICT

C DYTKCH NISTKICT CHANGF IN TOTRL KILL (5 YFAFDS)

¢ SRBK SUM OF ANTL. BUCK KILL IN DTSTRICT FOR 10 YEAR MEANS
¢ SABES SU¥® OF ANTL. BUCK KITL/SG.MILF IN DISTRICT FCR 10 YEAR
C MEANS

¢ SPK SUM OF BUCK KRILL IN TISTRICT ¥OR 10 YEAR MEANS

¢ STK SUM OF DOE KILL IN DRTISTPFICT FOR 10 YEAR MEANS

C SPDK SUM OF PERCENT DCF KILL IN DISTHICT FOFR 10 YFAR MEANS
C SOQMA TOTAL SQUARE MIIFS OF FOPESTFD DIFE RANGE IN DISTRICT
c S1 SOM OF TOTAL KILL IN DISTRICT FOF 10 YEAT MRANS

¢ TABK DISTRICT 10 YEAR MEFANS FCOR ANTLEORED 3UCK KILL

¢ TABKS DISTRICT 10 YEAR MEANS FOF MANTL, pUCK KILL/SQ. MILF
¢ TEK DISTRICT 10 YEAK MEAMNS FOR BUCK KILL
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AEPENDIX TABLE 1. (CONTINUED)

¢ TDK DISTRICT 10 YEAR MTFAKS FOR DOF KILL

C IDDK DISTRICT 10 YEAR MFANS FOR PIRCENT DOE KTLI

¢ 1TK DISTRICT 10 YEAR MEANS FOR TOTAL KILL

C

C

C VARTABL®S PFRTAINING TO REGICNFS HARVEST DATA AND SUMMARIES

[ I TR R R it RS KKK N e e e me - ——- —————-----

C

C

C  AVAPKS FAST AND WEST OF F.R, CCUNTY LVERAGE ANTL, BUCK KILL/SOQ.
C MILE (2 YEARS)

C AVBKS FAST AND WFST OF B.FT, COUNTY AVERAGE BUCK KILL/SQ.MILF
C (2 YEARS)

C AVDES EAST AND WEST OF B.F, CCUNTY AVERAGF DOE KILL/SQ.MILF
C (2 YFARS)

¢ AVTKS FAST AND WEST GF B.T. CCONTY AVERAGY TOTAL KTLL/SQ.MILFE
C (2 YFARS)

C FRABCH CHANGF IN EAST OF RB,%, ANTLERZL BUCK KILL (5 YFARS)

C  FHBABKS ANTLERED BUCK KILL/SC. MILE FAST CF BLUF RIDGE

C TFRAPMYN EAST OF B.R, ANTLFEFL RUCK FILL 10 YEAR MPAN

( FRADBSC CHANGE IN FAST OF R.F. MNTLFESL BUCK KILL/SQ.MILE(5 YEARS)
¢ FRABSH FAST OF B.R. ANTLERFD RUCK KILL/SO.MILE 10 YFAR MEAN

¢  EKBKCH CHANGE IN EAST OF R.T., FUCK KILL (5 YFARS)

C FPBKUE FAST OF B.R. BUCK KITLT 1C YFAR MEAN

¢ TEDKCH CHANGE IN EAST OF P.f. DOF KILL (5 YEARS)

C  ERDKHUN FAST OF B.R., DCE KTLI 10 YEAE MEAN

¢ FBPDCH CHANGF IN EAST OF B.t. PFPCFHT DNOF KILL (5 YEAES)

C ERPDAN PAST OF B.R. PERCENT DOF KIIL 10 YEAL MEAN

( FERAEK ANTLEKED BUCK KILL FAST OF TEE SLUF RIDGF

( FERRK BUCK KILL FAST OF THF PLUF TIDGE

C TERDK DOL KILL %AST OF THF RLUF RIDGE

C  EBRPLK IFECENT DOE KILL EAST OF THW BLUF KIDGE

C FRETK TOTAL KILL EAST OF TIF RIUE FILGF

¢ FBTKCH CHANGE IN EAST OF P.T, TOTAL KILL (5 VEAFRS)

0S7



AEPFNDIX TABLF 1., (CONTINUED)

¢ EETKHMN FAST OF B.R., TOTAT KIIL 10 YFAR MEAN

¢ FRBTYAB SUM OF ANTLERFD BRUCK KIILL FOF EAST OF B.R. 10 YEAPR MEANS
¢ FBTYBK SUM OF BUCK KILL FOP FAST OF RBR,F. 10 YFAL MEAN

¢ FETYDK 50UM OF DOE KILL FOR FAST OF ®.P. 10 YFAR MEAN

¢ FRTYPD SUM OF % DCE KILI FCI EAST OF E.k. 10 YEAX MEAN

¢ FRETYTK SUM OF TOTAL KTLL FCI RAST OF F.R. 10 YZTAR MFAN

C TFTYARS SU4 OF ANTI,BUCK KILL/SQ.MILF FOR FAST OF B.k. 10 YER. MEAN
¢ EFABSCH CHYANGF IN REGION ANTI, RUCK RIIL/SQ.MILE(S5 YEARS)

¢ FEABK ANTLEFRED BUCK KILL FOF FFGION

C LEARKC CHANGE IN REGION ANTL, BUCK KILL (5 YEARS)

¢ FTRABKS ANTLERED BUCK KILL/SC. MILE FCF REGION

C FFBK BUCK KILL FOR REGICN

¢ EFEBKCH CHANGE IN REGION RUCK KTLL (5 YEATES)

C KEDK DOF KILL FOR RFGION

C TFEDKCH CHANGE IN REGION DOE KILL (5 YEARS)

C FEGPT VECTOR ASSIGNING DISTLICTS TO APPROPUIATE KEGIONS

C REPDK PEPCENT DOFE KILL FOF PEGION

¢ FrPDCH CHANGE IN REGION PELCFNT DOI KILL (5 YFAPS)

C ©TFTkh TOTAL KILL FOR RIGTICY

C ®RTKCH CHANGE IN EKEGION TOTAL KILL (5 YEARS)

¢ LEiABK SUM OF ANTL. BUCK XILL FOP LFGION 10 YEA? MEANS

C LFRAEKS SUM OF ANTL. BUCK KIIT/SC.MILF FCR RYGION 10 YR MIRNS
¢ [FRBK St OF BUCK KILL FCR FFGICN 10 YEAF MEANS

C LKeDK SUM OF DOE KILL FCR LEGION 1C YEAF MEANS

¢ L[EPDK SUM OF PERCENT DCE KILL FOR FEGION 10 YEAR MEANS

C GETK S5UM OF TOTAL KIL! FOF EREGION 10 YEAR MEBANS

C SFARK KEGION 10 YEAR MFAN FORK ANTLERED BUCK KILL

¢ SEABKS REGION 10 YEAR MEAN FOR ANTL, PBUCK KILL/SQ, MILE

C SIBK REGION 10 YEAR MFAN FOF PNUCK KILL

C SEDK RFGION 10 YEAR MEAN FCE® DCE KILL

C SFPDPK 2FGION 10 YEAF MFAN FOP FFRCINT DOEF KILL

C SFTK XFEGION 10 YEAR MFAN FOF TOTAL KILL

¢ SCMEBE SOUAFE MILES FORESTFDP KANGE FOR TAST OF THE BLUE RIDGFE
C SCHME SOUAEE MILFS OF FOLESTED CEEE RANGE FOR REGION
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AEELNDIX TABLF 1, (CONTINUED)

TAFAEK FAST OF B.R. 10 YEAFE AVFRAGE FCR ANTL. BUCK KILL 11 YFAR
COUNTY SUMMARY

TREEK EAST OF B.F. 10 YFAR AVEFAGE FOR BUCK KILL 11 YFAR COUNTY
SUMMABY

TAEDPDK £LAST OF B.R., 10 YEAL AVETAGE FCP? PERCENT DOE KILI 11 YFEAR
COUNTY SUMMARY

TAETK EAST OF B.R. 10 YFAR AVEFAGE FCK TOTAL KILL 11 YEAR COUNTY
SUMMARY

TAWARK WEST OF B.R. 10 YFAF AVERAGE FCR ANTL, BUCK KILL 11 YFAR
COUNTY SUMMARY

TrIWEK WEST OF B.R., 10 YEAR AVFFAGE FOR BUCK KILL 11 YEAR COUNTY
SOMMARY

TAWP DK KFST OF B.B., 10 YEA®R AVIEFAGF FOR PEXCENT DOE KILL 11 YEAR
SUMMAEY

TAWTK WEST OF B.,R, 10 YFAF AVEFRAGF FOR TCTAL KILL 11 YEAP COUNTY

SUMMARY

VASTARLES PEPTAINING TO STATF TATA AND STUFMARY

------------------------ KR K e mm e mm e mmm - ———

ARKS ANTLEEELC BUCK KILI 10 YFRAR MFAN FOFE STATE

ARKSS ANTL, BUCK KILL/SC.MILF 10 YEAR MUEAN FOR STATF

ASALX ANTLEPED BUCK KILL FOE STATF

ASABKS ANTLFRED BUCK KILL/S{. MILZ FOR STATE

MSBK RUCK KILL FOR STATE®

AS DK DOF KILL FCR STATF

ASPDEK PFPCENT DOE KILL FOER STATF

ASTK TOTAL KILL FOR STATF

AV ABK STATEWIDE 10 YEAF AVFRAGYF FOk ANTL., BUCK KILL/SQ. MILE FOR
11 YEAR COUNTY SUMMAlY

AVBK STATFWIDE 10 YEAR AVYRAGF FOL PFUCK KILL FOR 11 YEAR COUNTY

SUMMARY

PASH



APFFNDIX TABLE 1. (CONTINUED)

C AVPDK STATEWIDE 10 YEAP AVIEFAGFE FOR FERCENT DOEF KILL FOR 11 YEAR
C COUNTY SUMMARY

C AVTK STATFWIDE 10 YK AVEFAGE FOF TOTAL KILL FOK 11 YEAR COUNTY
C SUAMARY

¢ BKS BUCK KILL 10 YFAR MFAN FCR STATE

¢ DPKS DOF KILL 10 YEAR MEAN FOR STATE

C FDKS PERCENT DOE KILL 10 YFAK MEAN FOER STATE

¢ SABKCH CHANGE IN BANTLERED RUCK KILI FCL STATE

¢  S5ABSCH CHANGE IN ANTL. BUCK KILL/SC.MILE FOR STATF

¢ SBKCH CHANGE IN BUCK KILT IOER STATF

¢ SCAA3S STATEWIDE COUNTY AVEPAGE ANTI. RIUCKk KILL/SQ.MILF FCR

C CURRENT YEAR

C SCABKS STATFWIDE COUNTY AVEI AGE RUCK KILL/SQ.HILE FOR CUFKENT YE
C SCADRKS STATEWIDE COUNTY AVFEAGF TOF KILL/SO.MILE FOR CURFENT YEAP
¢ SCATKS STATEWIDE COUNTY AVEY AGF TOTAL KILL/S5Q.MILE FOK CUERENT YR
¢ SDKCE CHANGF IN DOE KILL FOF STATE

C SFDKCH CHANGFE I PERCENT PO KILL FOr STATE

C 50MS SQUARE MILES OF FORFSTFD TEFR RANGE IN STATE

C STXCH CHANGE IN TOTAL KILL FORK STATF

C  TKS TOTAL KILL 10 YFAER M®AN FOR STATFE

C

C

C VARTIARBLAS PFETAINING TO RFGR¥SSION--HARVEST PREDICTIONS

( =metemcccmccrccccncccn——- LR R R R R it

C

C

¢ ACTKL ACTUAL KILL (FCR PEFDICTION HISTORY)

¢ ACTSN ACTUAL SEASON TYPE HELD (YO PREDICTION HISTOPRY)

C ASEASN VFCTOR OF ACTUAL STFASCNS HETD FOR PREDICTION HISTORY

C AIKILL VECTOR OF ACTUAL KILLS FCGE PRFLICTION HISTORY

¢ AVGDFF AVEFAGE DIFFEEENCE FO" PEEDICTICN HISTORY

C  AVGECT AVEKAGE PEERCENT NIFFIRFNCE FOR PREDICTION HISTORY

C LKILL BUCK KILL FOR PEREVIQUS YEAR

C DIFSUM SUY OF DIFFERENCES FCr PFEDICTICN HISTORY
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APPENDIX TABLE 1. (CONTINUED)

HFAC
IFOOT
1EANK
ITEST
MINNUE

NFYFAKR
NUMDH
NUMVAR
PCTSUM
PEDIFF

PRED
PEKL
PLEPCT

DTR

sconyT
TKILL
TKITY
USING

HUNTING DAYS IN SFEASCN FCR YFAR

FOOTNOTE INDICATOR-WEFEN NOC PRECICTIONS HAD BFEN MADE
ARKAY CONTAINING THE SFASON TYPES5(1,2,3) REING USED
PAST/FUTURE PREDICTICN INRICATOR

THF MINIMUM NUMBER CF YEAES A SEASON TYPE MUST OCCUR IN
CRDER TOC BE USEC FOR KEGEESSION

FIKST YFAR OF DATA TUAT WILL RE USED FOR PFEDICTIONS
NUMBER OF DUMMY VARIARBLES

NUMBER OF VARIABLES

SU¥M OF PEKCERNT DEFFEFENCF FOR PREDICTION HISTORY

VECTOR OF DIFFFRFNCF DBETWEEN PRELDICIED AND ACTUAL KILILS
“OR PREDICTION HISTOLY

ARRAY OF PREDICTIONS FKFFTURNED FROM SHUBROUTINFE 'EEGFE!
PEDICTFD KILL (FCE FEFDICTION HISTORY)

VECTOR OF % DIFFFERTNCFS RFTWERN PEEDICTED AND ACTUAL KILLS
FOF PREDICTION HISTOFY

APRAY CONTAINING YEALS BFING HSED FOR REGPESSION, A YEAE
IS USED IF ITS SFASON TYPE IS5 EFRING TISFD

{SEASON COUNT) NUNMRY¥P CF Y®AS EACH SEASON TYPE OCCURRED
YOTAL KILL FOR PFRVICUS YFAF

TCTAL KILL FOR YFAF

TRUE IF REGRESSICN USES SFASON TYPF. VFALSE OTHERWISE

LERFAY CONTAINING THET VALURS FOR THE HEGRESSION

THE X ARRAY IS FILLFD AS FOLLOWS:
OBRSEFRVATIONS ON VARIARLE 1
OBSEKVATIONS ON VARIAPLF 2

.

OESERPVATIONS ON DEPFNDENT VALIARLE

FOR ALL REGRESSIONS:
VARTABLE 1 = ALOG (TKTLIL)
VARTABLE 2 = ALOG(BKILL)
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APTFNDIX TABLF 1, (CONTINUED)

el alaNalaNeoalalalaNaleaNaNaNaNaRaNelaaNaEaNaNaNaNa ol NI aIa e

VAFPIABLFE 3 = ALOG(HDAYS)

FOR BEGKRESSIONS ON CNLY ONE SEASON TYPE:
VATIAELF 4 = ALOG (TKILY)

FOR KFGHESSIONS ON THWO SEASON TYEES:

VARTAELE 4 = 1 IF SFASONM TS FIRST ONF TSED
0 OTHERWIST

VARTARLE 5 = ALOG (TKILY)

¥OR RFGRESSION ON ALL TERPE (1,2,384) SEASON TYPES
VARTAPIF 4 = 1 IF SFASON = 2
0 OTHERWIST

VARIARLE 5

1 IF SEASON = 1

0 OTHEFWISTE

VARIABLE 6

STASON VARIABLF

tad N =D

FCUATION FOR KEGRESSION ON
KILL = INTLERCEPT + B(1)*V1

FCUATION FCR REGRESSION ON
KILL = INTEXCEFT + B(1)*V1

FCUATION FOR KEGRESSION ON

LEFOIE CALIING REGEE:

4
0
1
0

-

ALOG (TKILY)

VALIARLE 5

==

o)

SFASON TYPE:
B(2)*V2 + D(3)*V3 +/- EFEOR

SEASON TYPTS:
B (2) V2 + P(3)%V3 + B (U4)*DUMMY

ALL 3 SEASON TYBES:
KILL = INTERCIPT + B(1)*V1 + B(2)*V2 + B(3)*V3 + B(U4)*DUMMY
+ B(5)*DUMMY +/- FEKOR

V1 = ALOG(TOTAL KILL FOR YEAR)

+/- EEROR
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APDENDIX TABLF 1. (CONTINUED)

V2 = ALOG(BUCK KILL FOR YFAR)

V3 HUNTING DAYS FOR YERR

(V3 IS AN INTEGER SO THAT HUNTING DAYS KAY BF PFINTED. IT TS LATFEE
CCHVERTED TO A FEAL NUMBER AXND THF LOG IS THEN TRKEN,)

(EFGEESSION USES SAME NUMBFER GV HUNTING DAYS AS CURRENT YFAR.

THE FEASON IS TO PREDICT WHMAT WILL HAPEEN TF NO CHANGES ARF MADF
I THF LENGTH OF THE HUNTING SFASON

ONE PROBLFN WITH THE REGKRESSICN IS THAT THE BETA VALUE
COFFYSPONDING TO HUNTING DAYS TS SOMETIMES NRGATIVE, I.FE,
INCELASING HUNTING DAYS MIGH™ KESULT IN A LOWER PEERICTED KILL
WHILT DECRFASING HUNTING DAYS MIGHT FESULT IN A HIGHFER PRELICTED
KTLI, TuUS EFGRESSION IS MADDC ON ANLY ONE KUMPER OF HUNTING DAYS
(THF MUMBEEK OF HUNTING DAYS 1IN 1IYFAF).

VARIARLES PEFTAINING TO HISTCOGFAM CONSTRUCTION

———————————————————————— KK KK KN e m e e e m e

A VFCTOE CF COUNTY ANTI ., RUCK KILL/SCG. MILY DATA FOER STATF
HISTOGRAMS

k VECTOR OF COUNTY BUCK XILL/S¢. MILF DATA FOR STATF HISTO-
GRAMS

ChAM1 |

CNAMZ |

CNAM3 }--VECTORS OF COUNTY NUNRBRFRSE OF KFEP TRACK OF COUNTIFS DURING

CNANMU | EFANKING, PLOTTING, FIC.

CTYNO1 |

CYHIST AFRAY OF DATA FOFR COUNTY HISTCGRANS

AAAAANAANAACNAANNAAANAA~NA~NAANA~ AN ASAAAAANAND

P VECTOR OF COUNTY DOFE KIL1,/SC. MILE DATA FOR STATE HISTO-
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APTLNDIX TALLE 1. (CONTINUED)

DENS1 |
DENS2 | -=--VFCTORS CONTAINING DATA TO EF SENT TO HISTOGRAM SUBROUTINE

DTHIST AREAY OF DATA FOR DISTRICT hLISTOGERAMS

IFVEN CHFCK FOR EVEN NUMBEEF CF COUNITIFS TO PETNT OOUT STATE
EANKINGS

THCNT PAGINATION INDICATOL TO DPENPFRLY ALTIGN HISTOGRAMS

IVID COUNTFR INDICATING THE NUMBFE CF GHAPHS TO RBE MADE

TVTYP YECTOR IDENTIFYING WEICH VAFTAELES AFEY TO BE GRAPHED AND
IN WHICH CKDER

STHIST ALEAY OF DATA FOR STATL FISTOGEFANS

1 VECTOR OF COUONTY TQTAL KIIL/SQ.MILE DATA FOR STATE

HISTOGRAMS

EERS S SRR ESEIIIEEEEER S EE SRS SRS EELE RS ESIZIEEEREERES RS EESEEEESSEESS S

THE ACTJAL MAIN PROGRAM FEADRS 1HF CONTFOL DATA PARAMETERS
TH:L MAIN ROLCY OF THE PEOGrRAM IS CALLFD AS A SUBRROUTINE,

SUBTOUTLINFS KEQUIRED BY VADMIS (FOR USERS INDICATED)

VADMIS (1,2,3)---MATN RCDY CF PFOGHAM

RLUCK DATA (1,2,3)---INITIALTZES TATA VAGIARLES

REGHE (1) ---HARVEST PPFLICTIONS ARE FMADE

DATA (1) ---SSP PACKAGF [EQUIRES AN FMPTY SUBPT. NAMED DATA)
GEAPH (1,2) |

FANK (1,2) |

TYTFL (1,2) |---SUBROUTINES CRFATTNG AND PRINTING HISTOGPAMS
XAXIS (1,2) |
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APEENDIX TABLT 1. (CONTINUED)

HISTO (1,2) |

COMBN (1,2) |

GRAF (1) ---GROUPS CCUNTIES INTC MANAGEMENT RFGIONS

SEACH (1) ---SUMMARIZES SEASON CHANGES

CHECK (1) ---SUMMAFIZFS CHECK STATIOHN DATA

INTPO (3) ---INTRODUCTION TO DIEE MANAGEMENT PRINCIPLES

VACIS (3)---SUMMARIZES COUM'Y DFER HARVFST & HABITAT
CHARMCIFRISTICS

CHGSYM (1) ---CHANGES YFAE NUMBEFS ON SYMAP MAPS

% % st s o ok ok A o ok ok sk ok i i ok ok ok Kok ok ok ki ak ok ok ok ok ok ol ik 3k ok ek ok ok ok o e a3k e ek ok e ke ok ok ook ok Xk Ak e o o o ok ok ok ok ek

alaNaNaNoEaN e EaNala el alia

FEAL BDATM (3,40),DDATA (3,40),SPIKES (40),AVGKT (40)
INTFGEF DISK,COUNTY (100),YFAL

INTEGRR*2 ABEEV (16,98),TITIFS (30, 24)
CGAMON/HPLCT/ABKEV, TITLES

DIMFNSION ICON (99,99),VAR1 (U0),VAR2 (40),VAF3 (6,U0)
PATA VAR1,VAR2,VAR3/80%0.,40%0,.,240%0,/
INTEGLEE*2 REGPT (10) ,DISTET (100)

COMMUN/INIT/IYFARS,IUSER, NCOUNT,NREGYR,IV1,IV2,IV3,IV4,ICCN,
_DIST®T,RFGPT,NEWREG,COUNTY,NCTIST,NOPEG

INTEGEF FIND(10)/'TITL®,'CONT',*PIST,"HIST','YFAR?,'UPDA',"USER"
_'COUY' , *CHEC','YES '/
INTFGER WHICH

DEFINE FILE 10(98,1284,L,DISK), 25(15,1234,L,1ID)
ID=1

DISK=1

NCOUNT=98

IUSER=1
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AFEENDIX TAPLE 1. (CONTINUED)

NEHPTFG=0

IVvi=1

IV2=0

TV3=1

Ivy=0¢

NODIST=6

NOEFEG=3
C 2% % ok ok fe ok e e o ok e ok ke Ak ko ok ok ok ok ok kot sk ok f ok ok 3k dok % 3 ok ok ok K R Rokok ok kol ok ok % okokok %
C 1ST YEA? OF DATA STOPED CON DISK IS 1947. NBEGYR IS USED TO
C CCNVYFRT REAL YEAR TQ DATL YFAP,
C

NREGYE=46

e % ot sk A ok ok s # ok skl e ik ook % % ok o kol ko ok sk o ot e i ok ok okl R e ok ok okl e ol ok 3 ok o o X o s o ok o oK ok ok 3 ok o o o o o oK

[alEe!

BFEGIN RFADING DATA FROM VAEIARLL ORPEF INFIT.
TITLE CARD IS READ TO IDENTIFY THE DATA THAT FOLLOWS TIT.

AN S A A

3000 D®AD(5,2957,END=4000) WHICH
2SG7  FGFRMAT (A4)

ro 2998 1=1,9

1GO=1

IF(WHICH .EQ. FIND(I))GO TC 2996

GO TC 2998

2996 GO TO (3001,3902,3003,3004,3005,3006,3007,3008,3009), IGO

2¢498 CONTINUE
WETTF(6,2999)

2999 FORMAT(*'1', 15X,'DATA FREOR FNCOUNTESEC',//16X,'CHECK SPELLING OF
_DATA HFADING CAEDS.',/16¥,' (CNLY 15T FCUR L®T™FRS ARE REQUIFED) ',
_//16¥,'CORRECT SPELLINGS:',//16¥,'TITL CONT DIST HIST!,
/16X, YFAR UPDA USFE CQUN CHECY)

STOP 13
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APFENDIX TARBLE 1., (CONTINUED)

3001

N aN el alNeNal alie el

3020

3921

la e

()

3022
3023

z002

~ M

CONTINDE

hEAD TITLFES FOR HISTOGRAMS AMD TABLES,...1ST BFEAD TO CHECK FOF

NEW DISTRICTS AND EKEGIONS(TF N¥®¥ KEGIONS ARE DFESTEFED THEN

ENTEE YES IN COLUMNS 1 THPU 2 OF FIRST DATA CARD FOLLOWING
TITL T[CATA HEADER CARD....THEN THE NUMBFL CF DISTRICTS AND REGIONS
ON THF NEXT CARD ACCORDING TC THF FOIMAT (I2,1X,12). TITLFS ARE
1THEN ®¥AD FROM INCIVIDUAL CATDS. TF NFW RFGIONS AREN'T DFSIRFD
THEN A BLANK CARD IS INSFRTFD AFTFR THE HEADE® CAEKD FOLLOWFED BY
TH® TITLES. DISTRICT TI?TLES FFECEDE REGION TITLES,

hEAD (5, 3C20)NFHW

FOPMAT (Al4)

IF(NEW .FQ. FIND(10)) RFAD(5,3021) NODIST,NGREG
FORMAT(I2,1X,1I2)

NOTITL=YOREG + NODIST + 10

IF NFW REGIONS AREN'T USFD TFEN THEEY ArE 20 TITLE TOC EE T FAD,

IF(NiW JNE., FIND(10)) NOTITL=20
DG 3023 J=1,NOTITL
RFAD(5,3022) (TITLES (J,1),L=1,24)
TCRMAT (20A1)

CCNTINUFR

GO TC 3000

CONTINUE

EEAD CONTIGUITY MATRIX FOP CCUNTY GLOUFPING PEOGRAM(GRAF)
FIRST KEAD THE NUMBER CF CCUMTIFS IN STATE,
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ABEFNDIX TABLZ 1., (CONTINUED)

EEAD(5, $031) NCOUNT
3031 FORMAT (I3)

DO 3033 J=1,NCOUNT

F¥AD (S, 3032) (ICON (J,K) ,K=1,98)
GEEE RSS2SR I RSLTIRERERSELE R R T TR T2 ETE T
(3 ook 3k ol ok ok ok o ook ke ko ok 3k okok oK K kol K ok ok K % ol ok K %k ok X X

C IMPORTANT  NOTE

C THIS FORMAT IS VIRGINIA SPECIFIC

C FOE 98 COUNTIES, IT MUST [F ADJUSTELD

C TO ACCOYODATE DIFFERENT NUMERE OF COUNTIES,
C

3032 YORMAT(S0I1/18I1)

e

€ % % o oo o e e ok ok ok o ok o okl 3 ok ok ok ok Kok K ok e ok ok o ol e e ok kK X ok
€ % 3ok ok 3k ok ok ok ok ok aok kot ool ok ok ok ok Aok ok ko ok ok Xk ok K ok kR
C

0:3 CONTINUR

Go TC 3000

C

C

3003 CONTINUTF

EXAD COUNTY-DISTRICT & DISTFICT-PEGION ASSIGNMENTS (DISTPT,REGPT)
IF NFW DISTRICTS AND REGIONS ARF BEING USFED,

FIST LTAD THE NUMBER OF COQUNTI®S, DTSTIRICTS, AND EFGIONS.
THENFEAD COUNTY-DISTRICT ASSTIGNMFNTS----10 COUNTITS PEP DATA CARD
%ITd FOEMAT (10I5) . THEN I'FAD DISTRICT-REGION ASSIGNMENTS

IN THF SAMF MANNER,

2N alakalakakaRaka

T PAD (5,304 0) NCOUNT,NODIST, NCGPFG
3040 FCEMAT(31I3)

FEAD(S,3041) (DISTPT(J) ,J=1,NCOUNT)
3041 FORMAT (10I5)
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APEENDIX TABLE 1. (CONTINUED)
FEAD(5,3041) (REGPT (J) ,J=1,NODIST)
NEWEEG=
GG To 3000

C
3004 CONTINUT

e FEAD HISTOGERAM OPTIONS; IV(1,2,3,4)=1 THEN MAKT HISTO FOR THAT
C VARTAPLE, IV1=TOTAL KILL, TV2=RUCK KILL, IV3=ANTI, BOCK KILL,
¢ IV4=DCE KILL OR PFRCENT DCF KILL

C

PFAD(5,3050)TV1,IV2,IV3,1vVe
305C FORMAT (412)
GO TO 3700

e

2005 CONTINUE
KEAD YEAR (19__)

ETAD (5,3060)YFAR

3C60 FORMRT(2X,I2)
IYFALKS=YEAP-NEEGYR
GG TC 3000

()

3006 CONTINUE
IF UPDATE CATA HEADER CAERD WAS INCLUDFL THEN UPDATE IS TO BFE MADE,

FOLTCWING THE UPDATE HEADEFR CAED THEEE MUST IE ONE CARD WITH THF
YFAEK OF “HF DATA BEING PEOVIDET PND THF NUMBER OF COUNTIFS IN THE
STATE, FOLLOWING THIS THEFF MUST BE 98 (NCOUNT) COUNTY DATA CARDS

laNalaEaNallal

FEAD (5,307C) YEAR, NCOUNT
3070 FORMAT(2X,T12,1X,13)
IYEAFS=YFEAR - NBEGYR
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AFFINDIX TABLE 1, (CONTINUED)

C

C IF UPDATF IS MADE...COUNTY DETA IS FIALC fROM CARDS AND WRITTEN ON
C NISK FILr, 98 DATA CARDS MUST BF PFOVILC®D. (VIRGINIA)

C

DO 70 K=1,NCOUNT
EEAD (10*K) ICN,VAR?1,VAR2,VAT3
FFAD(5,1200) VAR1 (IYEAERS) ,VAr2 (IYEARS), (VAP3(L,IYEARS),L=1,2),DUMN
1Y, (VAR 3 {I.,IYEARS) ,L=4,6)
1200 FORMAT (2F7.2,6F9.0)

C
C DUNMY = DUMMY VARIABLE FCR ACEFAGE OF CCUNTY FOREST RANGF.
¢
C ACEEMGES WIRF CALCULATED AND PUEDICTED FROM A REGEFSSICN ON
C FECORPED ACKRAGES IN 1947 AND 1969, TIF NFW OR ALTEKRNATF ACRRAGFS
¢ AFE DFSTZFD FOR THF YEAR OF THF DATA BEING SUBNITTED THEN INSERT:
C ' VAR3(3,IYFAES)=0LUMMY !
C BEFCKE THF DATA IS WRITTEN ONTG DISK (STATFMENT NO. 70).
C DEST®ED ACREAGE DATA IS PUNCHFD ON UPLCATF CAEDS IN COLS. 36-641.
C ACRFTAGES HAVE BFEN CALCULATED THRU THE YFA® 1996,
C
70 WRITF (10'K) ICN,VARY,VAK2,VAF3
C
GO TG 3000
C
C
3007 CONTINUE
C
C FFAD US®R TYPE: 1= BIOLOGIST, 2= COMMTSSIONRE, 3=PLANNEF
C

LEAD (5, 3080) IUSFR
3CR0 PORNAT (I1)
IF (IUSEX .ME. 3) GC TO 3000

C I¥ ITUSER=3(PLANNER) THEN EEAT™ CCUNTY NUMNBTFTES OF COUNTIES FOEK WHICH
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AFEEN

30€1
C
3082
C
3008
C
C
C
3790
.

13009

C
C
C
C
C

3091

3092

DIX TAELE 1. (CONTINUED)

HAFVEST SUMMAKIES ARE DESIEED. FIRST FEAD THW® NOMBER OF CCUNTIES
NFEDUD---THEN RFAD COUNTY NUMRBFES;ONF CARD P¥R COUNTY... (T3) FORMAT

EEAD (5, 3081) NOCNTY
FORMAT (13)

DO 3082 K=1,NOCNTY
READ (5, 3081)COUNTY (K)
CONTINUF

GO TO 3000

CONTINTE
EFRAD THY NUMBER OF COUNTIFS IN STATF (DEFAULT=98(VIRGINIA))

FFAD(5,3090) NCOUNT
FORMAT (13)
GO TC 3000

CONTINUER

IF "CHEC' TNATA HEADER CAFD IS FEARD THEN THE CHECK STATION DATA
(15 STATICNS) ARE TO BE UPDATED. FOILCWING THF HFADER CARD IS A
CAXD WITH THE YEAR OF THE DATA BEING SUBMITTED, 19-- (2X,12)

15 DRTA CAEDS FOLLOW.,..{ 1 CAFD FCR FACH CHECK STATION).

F¥AD(5,3060) YEAR

I=YEAR-NPFGYR

PO 3092 J=1,15

FEAD(25'J) 1STA,BDATA,DDATA,SPIKFS,AVGWT

EFAD(5,3091) (BDATA(K,I),K=1,3), (DDATA(K,I),X=1,3),SPIKES(I),
_MVGHT (1)

FORMAT (8F10.0)

WRITTE(25'J) TSTA,BDATA,DDATA, “PTKES, RVGHT

CONTINUE

191



AFPENDIX TABLE 1. (CONTINUED)

GO TG 3000

C
C
4CC0 CONTINU®
C
C PEAD COUNTY NAMES (ABREVIATINNS) FOF GRAPUICS. A1 FOEMAT
C

DO 50 I=1,NCOUNT

PTAD (R,40) (ABREV(J,I) ,J=1,16)
40 FCRMAT (16A1)
50 CONTINUE

IYFAS=YEAF - NBEGYR

CALL VADMIS

IF USFEF IS COMMISSTONFER OF PIANNYEFER THEN SYMADP MAPS APE NOT
DFSIFFD ANLD THE SECOND STEP IS ABORTED, (13 IS A FETUPRN CODE)

sl aNala

IF(IUSF¥ .LC. 2 .OK, IUSFE ,FO. 3) STOP 12
STCP
END
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APEFNDIX TABLZ 1. (CONTINUED)

BLCCK DATA

COMPLEX*16 FIPS (99)

DIMFNSION TK(98,40) ,BK(98,40) ,AEK (98,40),Dk (98,40) ,PDK (98,40),
_HDAYS (98,40) ,ESDAYS(98,40) ,SFASCN (98,u0) , ABKSM(98,40)
D14ENSTON ICON(99,99)

TYTEGFR COUNTY (100)

INTEGER*2 ABREV (16,98) , TITLTS (30,24)
COMMUN/HPLOT/ABREV,TITLES
CONMON/AARVST/TK,ABKSM, BK, ABK, K, PD¥, HDAYS, RSDAYS,SFASON, FIPS

"OMMON/INIT/TYEARS,IOSER, NCOUNT,NBEGYR,IV1,IV2,IV3,TIV4,ICON,
NPLSTPT, REGPT, NEWREG,CCUNTY, NCNIST ,NCREG
INTEGEF=®2 REGPT(10)/1, 1, 2, 2, 3, 3, 0, 0, 0, O/

INTEGFRE*2 DISTPT(100) /

1 S: 3, 1, 4, 3r 4, 1, 1: u, 2,
2 2, u, 2, 4, uv 3: 2, 5' u, £y
3 S 1, 2, 3, u, 2r 4, 51 3, 3:
4 2, 3, 4, 1, 2: 51 3, 2, 3: 6!
5 a4, 5, 3, 3, 4, 1, F: 51 %r Sr
6 5 5, 2, 3, 3, 4, 3, 5, 4, 5,
7 y b, 3, 51 51 5: u, 3 11 4,
8 u, 4, 4, 6, 3: 2, 3, 5, 2, 1,
9 11 24 2. 1' 2! b, 3, 31 61 by
A 21 61 11 21 51 2: ?I gl v, O/
DATA FIPS/'ACCOMACK®,YALREMALLF',"ALLEGHANY', 'AMELIAY, *AMHERST?,

11 APPCYATCX', ' AUGUSTA!, *BATH', "REDPFOEN?, *BLALD?, "BOTETOURT,
2VBRUNSKTCK' , " BUCHANAN' , 'BUCKINGHAM! ,*CAMPRFLLY, 'C.AROLINE',
3'CARFCLLY , *CHARLES CITY','CHARLOTTE!,"CHESAPFAKE' , *CHESTERFIFLDY,
4YCLARKE', 'CRAIG', "CULPEPFER', *CUMBERI ANC!, 'DICKTINSON', *DINWIDDIE?,
5'ESSEXY, "FAIRFAX', '"FAUCUIER!, '*FLOYD', * FLUVANNA', *FRANKLIN®,
6'FFEDERICK', 'GILES' ,'GLOUCFSTEK! , 'GOOCHLAND?!, "GRAYSON', *GRFENTY,
JUGRETKEFSVILLEY, YHALIPAX ', *HANMPTGNR , "HANOVER , YHENREICO', ' HENERY !,
B'HIGLLAND','ISLE OF WIGHT','JAWFS CITY',*KINSG AND QUEENTY,

9U'KING GZICRGEF', 'KING WILLIAM','LANCASTFRY,'LEF!, "LOUDOUNY,

1P LONTISAY, "TUNENBURGY, *MADISON', "MATHLKS', "MECKLENRUEG?',
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AFEFENDIX TABLF 1, (CONTINUED)

2YMIDDLESEX',"MONTGOMERY', " NALSEMOND - SUFF','NELSON',
JONLW KENT !, "NCRTHHAMPTON' , *NCRTHUMBFPLANDY, *NOTTOWAY',
BYOFANGEY, 'PAGE?, "PATRICK', 'PITTSYLVANIA', *POVHATANY,
5'DPRINCE EDWARD','PRINCE GFORGF!,'PRINCF WILLIAM','PULASKI',
F'2APLAHANMNOCK® , "RICHMOND' , "ROANOKEY , VLCCXKRRIDGF', *ROCKINGHAM !,
7'RUSSELLY,'SCOTT', "SHENANDOAF', "SMYTH! , '"SGUTHHAMDTON',
B'SPCTSYLVANIA', 'STAFFOED!,'*SUREY', ' SUSSEX', 'TAZLWELLY,
9 VILGINTA EFACHY, *WARREN' ,'WASHINGTON' ,'"WFSTMGRELANDY,

1'WISFY ,'"WYTHE', *YORK? ,* vy

FND
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APFIYNDIX TABLE 1, (CONTINUED)

SUBRCQUTINE VADMIS

THIS SUBFROUTINE CONSTITUTES THF XAJOF PORTION OF THE
VADKIS SYSTFM,

aNaNaNale!

FEAL 7(98) ,E(98),4(98),D(98)

FEAL AVTKS(2,2) ,AVBKS (2,2) ,AVARKS (2,2) ,AVDKS (2,2)
FEAL CAVTK (98),CAVBK(98),CAVABK (98) ,CAVPDK (98)
FEAL SCATKS (2),SCABKS (2),SCARBS (2),SCACKS (2)
LCGICAL USING

FEAL ATKILL (%) ,ASEASN(6),PEFKIL(F)

FEAL NSUN (40) ,X (300)

FEAL OFDIFF(6),PRPCT(6),DENS1T(Y8) ,DFNS2(98)

PFAL DCTX {20,50), DCBK (20,50) , DCTK (20,50) , DCABK (20, 50)

FEAL DCAKKS (20,50),DCPDK(20,50)

REAL DSTP (20,50),DESDYS (20,50) ,DHDYS (2C,50)

EFAL CYHIST(4,40) ,DTHIST(20,4,50,2) ,STHIST (4,98)

EEAL DYTX (20,40),DYBK (20,40),DYARK (20,40),0YLK (20,40),
_DYABES (20,40)

FEAL DYPDK(20,40) ,EBRTK (40) , ERFRK (40) , EBABKS (40) , FRPABK (40)
REAL FBRPDK(40),EBRDK (40)

INTEGERE*2 CONOST(98),CTYNO1(98) ,CTYNG2 (98) ,COND(20,50)
INTEGRE%2 CONO1(98),CONO2 (98),CONO3 (98) ,CONOY (98)

INTEGKK®2 CNAM1(98) ,CNAM2 (98) ,CNAM3 (98) ,CNAMY (98)

INTEGFE COUNTY (100) ,YERR, RUN,RI,SL,Yi (40),V3

INTFGFE PEFD(3,5) ,KNTD(20) ,YAK,IVTYF (4)

TNTEGEP%®2 PTR(50) , SCOUNT(5)

TNTEGER*2 ABREV (16,98),TITIES (30,24)
COMMON/HVLGT/ABREV, TITLES

COMBON/INIT/IYEARS,IUSFR, NCGUNT,NBEGYR,IV1,IV2,1V3,IV4,ICON,
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RPEENDIX TAELE 1, (CONTINUED)

_DLISTIT,RFGPT,NEWREG,COUNTY,NCDIST,NGTEG
CGAMON/VADFFE/ IRANK(3) ,USING(S5),V1,V2,V3
COMNON/HA®VST/TK, ABKSM ,BK, ARK, K, PDK, 1CAYS,ESDAYS, SEASON, FIPS

DIMEMNSIGE V (15,99),ICON($9,9¢)

DIMENSION AFK(98,40), ABKS (2),ABESH(98,40) ,A6KSUM(98),
_ACRES(40) ,ASABK(40) ,ASBK(40),ASABKS (40) ,ASDK (40) ,ASPDK (40) ,ASTK (40
) ,BK(%8,40),BKS (2) ,BKSkK (G8,u0),
_ABKSS(2) ,RKSUM(98) ,DAYS(40) ,TK(98,40),DK5(2) ,DKSM(98,40),
_FSDAYS (98,40) ,ADAYS (98,40) ,Jk (2) ,XKYFARS (2) ,MAX (98),
_PDK (96,40) ,PDKS (2) ,PDKSUM (98),
_FEABK (10, 40) ,KEBK (10,40),
_RRARKS (10,U0) ,KEDK (10,40) ,RFDDK (10,40) ,KETK (10,40) ,
_FRARK(10,2) ,BRBK(10,2),BRAPKS (10,2) ,t DK (10,2),FT2DK (10,2),
_TPTK(10,2) ,SABK (20,2) ,SBK (20,2) ,SABKS (20,2) ,3EABK (10, 2),
_SEASUN (Y8, 40) , SERK (10,2),SPALKS (10,2) ,SEDK(10,2) ,SEPDK(10,2),
_SETK(10,2) ,SDK(20,2),SPDK (20,2) ,SOMA(20,40) ,SOMI (98,40) ,SOMR(10,40
) ,50KS(40) ,STK(20,2) ,TABK (20,2) ,TBK(?0,2) ,TABKS(20,2) ,TDK (20,2),
_TK(90,40) ,TKS (2),TKSM (98,40),1KSTIN (98) ,TPDK (20,2) , TTK (20,2),
_TYPES (40) ,VART1(40) ,VAR2 (40), VAR (6,40

DIMENSTON TKCHG (5) ,ABKSCH (5) , BKCHG(5) , ARKCEG(5) , DKCHG (5) , PLKCHG (5)
_,DYTKCH(Z0,5) ,DABKSC(20,5),DYPKCE (20,5) ,DYAREXC (20,5),DYDKCH (20,5),
_DYPNCil (20,5), KETKCH (10,5) , EAESCH(10,5) ,REBKCH (10,5) ,REABKC (10,5),
“KEDKCH(10,5) ,REFDCH(10,5)

DINENSION FBTYTK(2) ,ETYARS(2),FETYRBK(2),EBTYAB(Z),EBTYDK(2),
_EBTYPD(2) ,FBTKMN(2) ,EBABSM(2), FRRKAN (2) ,ELABMN (2), ERDKMN (2),
_ERPTNN(2) , FBTKCH(5) ,EBABSC (5) ,DERKCH (5) , EBARCH (5) , EBDKCH (5),
EBPDCU(5) ,STKCH(5) ,SABSCH (5) , SBKCH (") , SARKCH (5) , SDKCH (5) ,

T SPDKCH(5)

CONPLEX®16 FIPS(99)
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ADPEENDIX TABLF 1. {(CONTINUED)

DATA VAR1,VAE2,VAR3/40%0.,40%C.,2U0%0.,

DATA ABKS/2%0,/, ABKSUM/98%C,,/, ASAEXK/40%0,./, ASBK/U0*0./,

_ASABKS/40%0,/, ASDK/40%*0./, ASEDK,/40%0./, ASTK/40%0./, BKS/2%0./,
_ABKSS/2%0./,BKSUM/98%0./,DKS/2%0. /,
_EDKS/2%0, /,PDKSUM/98%0. /, ERATK/20%0, /, REEK/20%0, /, REABKS/20%0. /,
_LIDK/20%0,/, KRPDK/20%0./, EFTK/20%0./, SABK/UO*0./, SBK/40*0./,
_SABKS/L0%G./, SDK/40%*0./, SPDK/LOXD,/, SOMS/40%0./, STK/40*0./,
_TKS/2%0./, TKSUM/98%0./,SQOMA/B0C*0./

INTEGFE*2 EEGPT (10) ,DISTPT (100)

TF(IUSFR ,EQ. 3)GO TO 2
CALL VADFIG
GO TC 3

2  CALL DYHEAD

3 CONTINUR
USING(5)=.FALSE.

CREAT® A VFECTOR CONTAINIMNG RCTUAL YEAR NUMRERS (YR (1)=U47)

el alal

N=NHEGYR
PG A0 J=1,IYFARS
YR (J)=N+1
N=YE (J)

£0 CONTINUE

IR R R SR XIS EE RS ERITEELE RS L RRE SN FEEEEESSETEEE ST REEERE R DI EE TSR LTS

CCUNTY BASF DATA IS READ FROM DISK, NFEDED PAKAMETERS APRE
CALCULALTED AND THEN STORFD FCE FUTUEFR USE.

aNaEaNaEaEa

IPLANR=1
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[N

100
110

m N

PrAD TATA ¥FOk COUNTY I FECM TISK (UNIT 10).

FEAD (10'T) ICN,VAR1,VAR2,VAF3
CONOST(T) =1

CONC1(I) =1
CeRO2(1)=1
CONC3(I)=1
CONOU (I) =1

PO 13C X=1,IYFARS

SEASCN HFEGULATION INFORMATIOCN

1A

TYPFES (K)=VAR3 (1,K)

DAYS (K) =VAE3(2,K)
PCRES(K)=VAE3 (3,K)
SEASON (I, K)=VAR3(4,K)

ESPAYS ({,Kk)=VAR3(5,K)

NSUN () =VAE3(6,K)

HDAYS (I,K)=DAYS (K) -NSUN (K)

IF (VSDAYS(I,K) .EQ.DAYS(K)) GO TC 100
GO TO 110

ESDAYS (T,K)=ESDAYS (I, K) -KSUN (K)
SOMI (I,K) =ACRES (K) /640,

HARVFST DATA INFORMATION

TK(1,K)=VATL2(K)
TXSM (I,K)=VAR2 (K) /SQMI (I,K)
NK (I,K)=VAE1(K)
DKSHM (1,K)=VART (K) /SQMTI (I,K)



AETFNDIX TABLF 1. (CONTINUED)

BK (I,K)=TK(I,K)=-DK(I,K)
FKSM(I,K)=EK{(I,K)/SQMI (I,K)

ANTLFRED RUCK KILL IS CALCUILATED BY SUEBTRACTING 30% OF THF DOE
KILL ¥ROM THY BUCK KILL. ITF C1HFR THAM 30 PTFCENT 1S DESIEED

OF NEW MFTHODOLOGY OF CALCULATING ANTLERED BUCK KILL IS 70

BT USED THEN ONLY THE ONF STATEMENT FOLLOWING THESE COMMENTS MUST
BE CHANGETD.

ABK(I,K)=BK(I,K)=-0.3%DK (I,K)
ABKSHM(I,K)=ABK (I,K)/SQMI (T,K)
IF(T%(T,K).1lF.0.0)GO TO 120

PDK (1,K)= (DK(I,K) /TK(T,K))*100,
GO TO 130

PD(I,K)=0.0

CONTINUE

CALCULATE COUNTY HARVEST CHANGFS(¥.G. 73-74,74-75,75-76)

IV=IYEARS -3

12=IYFRADS-1

LCNT=0

DO 170 J=1Y,172

LCHT=LCHT + 1

IF(iK(I,J) .LF. 0.C)GO TCO 131

TKCHG(LCNT) = ((TK(I,J+1) -TK (I,J))/TK (1,Jd)) *100,
GO TO 142

TKCHG(LCNT)=0.0

I7 (ABKSA(T,Jd) LE. 0.0)G0 TO 133

ARKSCH (LCNT)= ((ABKSM (I, Jd+1) =2 BRSM (I,J) ) /4BKS* (I,J))*100.
GO TG 134

ARKSCH (LCNT)=0.0

1F(BK(I,J) .LE. 0.0)GO TO 135

BKCHG(LCNT) = ( (BK(XI,Jd+1) -RK(I,J))/BK (I,J))*100,

24T



APTFNDIX TABLE 1., (CONTINUED)

GO TC 136

135 BKCHG(LCNT)=0.0

136 TIF(APK(I,J) .LE. 0.0)GO TO 137
ABKCHG(LCNT)= ( (ABK(I,J+1) -ARK(I,.J)) /ABK(I,J)) *100,
GO TO 138

137 ABKCHG(LCNT)=0.0

138  IF(DK(I,Jd) .LE. 0.0)GO TG 139
DKCHG(LCNT)=( (DK(I,J+1) -DK(I,J)) /DK (T,J))*=100.
GO TC 140

139  DKCEG(LCNT)=0.0

140 CONTINGE
PRRCHG(LCHT)=PDK(I,J+1) -PDK (I,J)

170 CONTINUY

(@)

COUNTY 10 YR, AVERAGE FOF 11 Y%, SOUMMAFY TABLES,

ILIFF = IYEARS-10

JA = 1IDIFF

JB = Ja + 9

DO 161 J=JA,JB

TKSUM(IYy=TKSUM(I) +TK(1,J)

BK¥SUM(I)=BKSUM({I) +BK(I,J)

ABKSUM (L) =ABKSUM(I)+ABF (I,Jd)
161 PDKSUM (L) =PDKSUM(I) +PDK(I,J)

CAVTK(I)=TKSUM(I) /10,

CAVRK(TI)=BKSIM(I) /10.

CAVARK (I) =ABKSUM(I) /10.

CAVEDK (I) =PDKSUM(I)/10.

I¥ US®k=3 (PLANNER) THFN CCUNTY SUMFARY IS NOT PRINTED,

laNalala

IF(TUSER .EQ. 3)GO TO 605
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AFTFNDIX TABLE 1. (CONTINUED)

PLIXT COUNTY DEER HARVEST STUMMAFY: COUNTY I.

IF ONLY A FEW COUNTY SUMMARIFS ALF DFSIRED THEN THE FOLLOWING
TEST CARD CAN BE USED TO BYPASS THE TCRINTING OF ALL 98 COUNTIES
ONLY COUNTIES 56,83,84, AND 65 WILL BE PRINTED KRITH THF

FOLLO®ING CARD, A SECOND TFES? CARD IS5 THEN REQUIRED LATER TN THE
PROG¥AM TO PREVENT PRINTINC ©8 HISTCGRAMS,

2 ¥aNaaRakeXala)

€ oot ok ok ok kKO KOk ok Rk R R Rk R KK PROG RAM TEST € AR Ik ok ko o ko e ok s o ok ok o okl ok %ok ok ok
C IF(I.xF,56 AND, I.NE.83 .ANI. T.NE.84 JAND, I.NT.95)GO TO 530
C % % % 3ok sk ok Sk R Yok ko ok ok o skl ok K X Kk

WRTTF (6,1210) YR(IYEARS) ,FTES (1)

DO 190 X=1,IYEAES
T# (TYPES(X).GT.1) SEASON(I,K)=5
190 WFITE (b, 1220) YR(K),TK(T,¥),ARKS4(I,K),Ba(I,%),ABK(TI,K),DK(I,K),P
1DK(1,K) ,HDAYS (I,K) ,ESDAYS (I,¥),SFASON(I,K)
®RITTF(6,1229)
1229 FORMAT(10X,104(*~*)/6X, "EAPVFST CHANGFS?)
I7=3
DO 155 J=1,3
TH=TT-1
WPITF(6,1239) YR(IYEARS-IT) ,YR(IYEARS-IM) ,TKCHG(J),ABKSCH(J),
_E®KCHG(J) ,AEKCHG (J) , DKCHG (J) , TTKCHG (J)
1239 FORKAT(' ' ,8X,I2,'=*,12,3Y,F6.2,%%" ,3X,F6.2,'%" ,TX,F6.2,'%",
_OX,F6.2,'% UX,F6.2," % ,4X,F¢ D)
IT=11-1
195  CONTIKNNE

/A

C
C IF USFL 1S5 COMMISSIONER(I1IUSIF=2)THEN BYPASS PFEDICTIONS.
C

T (IUSER .FQ. 2)GO TO 196

GO TO 198



AEFENDIX TABLE 1. (CONTINUED)

C PRINT SEASCON TYPE CCDE FOk HUSFF=2

196  WPRITF(6,157)
167 TFORKAT('0',9X,104 ('-") /15X, 'SEASON TYPF CCRE'//15X,'1. FITHER SEX
_ALL SEASON'/15X,'2. BUCKS CNTY'/15X,'3, FITHER SFX AT BEGINNING OF
_ STASON'/15X,'4, EITHER SFX AT ENLC OF SFASON'/15X,'5, NOT A UNIFOR
X% SEASCN (SPLIT, TWO SFASON TYPFS, F1C.)')
GO TC 530
198  CONTTNUR

C
C % %k dk dkoxe 3k Aok ook Heok ok ok e ak dfodke ik dk ok Ak ok akod sk Sk A 3k o sk B ak 3k X ok S 3k ok sk o ok e ok ko K ek ak dKk o e ool kR ook ok kX
C
C
C CALCUL2ZTE HARVEST PEEDICTIONS,,..FOF PAST &5 YDARS AND NEXT YFAR
C
IFOCT=0
ITEST=6
IYERL=IYEARS-5S
C
C THF X VECTOR IS FILLFD FOR THE REGRESSINNS,
C FIFST....REGRESSTONS AEF MADE TO PLOVIDH AN "INDEX
C OF KRFLIABILITY"™ UTILIZING PAST PRFDICTIOWS AND HAFVFESTS.
C SFCOND.oss o (WHEN ITFST=1)DN EFGRESSION 1S ®ADE TO PREDICT
¢ HEXT YEARS HARVFST,
C
C FEGRESSTON BFEGINS WITH DATA FPEOM FIFTEFN YEARS FEACK.
200 MNRYFAK=TYFFE-15
C
C INITIALIZE SCOUNT, USING, AN PEFD
C

no 220 Jr=1,3
NSING(JDP)=,FALSE.
DG 210 XP=1,5
SCOUNT (XP) =0

GLT



AFEENDIX TABLE 1, (CONTINUED)

PRED (JP,KP) =0
210 CONTINUT
220 CONTINUY

MINEUM=3
C
C COUNT NUMEFR OF YEARS EACH SFASCN OCCURID (IGNORE ZEROQS)
C

DO 230 ID=NRYFAR, IYERE

I1=STASON (I,1ID)

17 (I1.NF.0) SCOUNT(I1)=SCOUNT(I1)+1
230 CONTINUE

C
C CGUNT SHASON TYPE 4 AS A 3
C

SCOUNT (3) =SCOUNT (3) +SCOUNT (4)
e
C FIND HOw MANY SEASON TYPES WILL EF USFLC, SUM NUMEEE OF
¢ ORSEIVATTONS, AND RANK SEASON TYPF IF IT IS BRING USED
C (THTS IS KECESSARY FOR REGRESSION ON THO SEASON TYPES)
C

K=0

NOBS=0
C

PG 240 L=1,3
IF (SCOUNT(L) «LT.MINMUM) GC TO 240
USING({L)=.TRUE,
F=K+1
TRANK (K) =L
MNOBS=NORS+SCOUNT (L)
240 CONTTINUTE

TEST FCR PREDICTION---IF NC TFYDICTION CaN BE MADE THEN GO TO
STATFHENT 510 IF PREDICTICN TS FCOR NFXT YERL; OR GO TO 1350 IF
FREDICTION IS(WAS)TO BE A PAI'T OF THF PREDICTION HISTORY.

[N a el
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REFENDIX TABLE 1. (CONTINUED)
IF (K.GT.0) GO TO 250
TF(ITEST.FQ.1)GO TO 510
ACTSN=10000.

GO TG 350

250 CONTINUT
NUMDUM=X -1
NOMVAR=NUMDUM+4
C TESTING AGAIN FOR PREDICTIONS AND THFN PRINTING APPROPRIATF TABLFE.
IF (MOES.GF.NUMVAR+1) GO TG 260
IF(ITFST. FC.1)GO TO 510
ACTSN=10000.,

GO TG 350
260 USING(4)=USING (3)
M=0
C
C SFL [1F TO THOSF YEARS WEICH ARE EETNG USED
¢

DO 270 ID=NKYEAR,IYERE
I1=S¥ASON(T,ID)
IF(I1.FQ.0 .OR. .NOT. USING(I1)) GO TC 270
M=M+1
PTR () =ID
270 CONTINU®

~

FILL X ARkAY

DG 320 N=1,M

IT1 = TTRE(N) - 1

IT2 = ¥4 + N

TI3 = (NUMVAR-1)*M + N
ITU = N+4+M

115 IT1T + 1

TKILI = TK{(I,1IT)

LT



APTENDIX TABLE 1. (CONTINUED)

IF(TKILL .LF. 0) X(N) = 1.
TF(TRILL .GT. 0) X(N) = ALOG(TKILL)
BKILL = BE(I,II1)

TF(BKILL .LE. 0) X(II2) = 1.

1F(RKILL .GT. 0) X(II2) = ALCG(FKILTL)
TKILY = TK(1,II5)

TF(TKILY .LE. 0) X(II3) = 1.

TF(TKILY .GT. 0) X(II3) = ALCG(TKILY)
HFAC = HDAYS(T,IIS)

IF(HFAC LE. 0) X (II4) = 1.
IF(HFAC .GT. 0) X(II4) = ALOC (KFAC)
IF (NUMDUM.FQ.0) GO TO 320

TS=SFASON (T,PTR (N))
IF (IS.E0.U4) IS=3
K= (3%NOBS) +N

¢
IF (MUMDUN.FQ.2) GO TO 280
X(K) =1
IF (1S.NE.IRANK (1)) X (K)=0
GO TC 320

C

280 GO TO (290,300,310), IS
290 X (¥)=0

Y (K+NOEBES) =1

GG 70 320

300 X (K) =1
X (K+NORS) =0
GO TO 320

310 X (K)=0
Y (K+BORS) =0

320  CONTINUE

8LT



PAUEFNDTIX TABLE 1. (CONTINUED)

[Nl ala

33¢

340

™ M

350

VI=TK(I,IYFRF)

IF (V1.GT.0) V1=ALOG(V1)
TF (V1.LE,0) Vi1=1.
V2=EX (T, IYEFRE)

IF (V2.G7.0) V2=ALOG(V2)
IF (V2.LFE.0) V2=1.
V3=HDPAYS(T,IYERE)

I ITEST=1 THEN ACTUAL KILI AND SEASON TYPE ARE NOT AVAILABLE
AS PFUDICTIONS ARF FOR NEXT YFAE.

IF(ITEST.EQ.1) GO TC 330
ECTKL=TH(I,IYEKF+1)
ATKILL(LTFST) =ACTKL
ACTSN=SWASON(I,IYERE+1)
ESTEASN (ITFST) =ACTSN
IF(ACTSN.FQ.4.) ACTSN=3,
GG TC 340

ACTKL=0.

ACTSN=C.

CALL HFGKF (X,NOBS,NUMVAR,ACTKL,ACTSN,PRKL,ITFST,PRED)

TF I7TEST =1 THEN SET ACTSN =0 TC INSURF TLAT PKOPER TABLE TS MADE,
TP(LTVEST. FQ.1) ACTSN=0,0

T¥ ITESD = 1, THEN GO TO 480 TC FRINT PERRICTION FOF NFXT YFAE.

IF(ITEST. EC.1)6G0 TO 480
CONTINUE

STORY ACTURAL KILL,SEASON TYFF, £ PRFDICTED KILL FOR LAST 5 YEARS.

641



C
PRDIFF (TTFST) =ACTKL
PEPCT(ITEST)=ACTSN
PHEKIL (ITFST) =PRKL
TTEST=ITEST-1
IYEPE=IYFERF+1
C
C IF PYELICTIONS FOR 5 YEARS PAVFE FFEN MADE THFN PFINT PRED HISTORY.
C

IF(17TEST.EG.1)GO TO 360
GG 10 200
3¢0 COWTINUR®
C
C PRINT PFEDTCTION HISTORY TARTF,
C
WETITY (6,370)

370 FORMAT('0' ,10X,56 (*'-") , 14X, "SFASON TYFE CODE',/25X,'HARVEST PFREDIC
_TION ETSTOFY',31X,'1. EITHEF SFX ALT SEASON',/11X,56('='), 15X, '2,
_BUCKs ONLY',/18X,'} SEASCN PFEDICTFD ACTUALY,9%,'|',25X,'3., E,
_S. A% BEWGINMNING OF SEASON',/13X,'YEAE | TYPR®,7X,'KILL KILL
_ DIFF. | % DIFF.',17X,%4, .S, AT END OF SIZASON',/11X,56('-1'),15
_X,'5. MIT A UNIFORM SEASON')

DIFSUM=0,

PCTSUM=0,

INOLR=0

Do 410 LpP=1,5

IYR=5-L"

ITT=7-1P

TF (FPPCY(ITT) «GE.9999.)G0 TC 390

DIFSUM=DIFSUM+ABS (PRDIFF(ITT))

PCTSUM=PCTSUM+ABRS (PRPCT (TT™))

INOF=INOR+1

WDITYL(6,380) YK (IYEARS-TYF) ,ASEASY (IT7) ,PREKIL(ITT),ATKILL (ITT),
_PRDIFF(ITT),PRPCT (ITT)

087



AFFENDIX TABLEY 1, (CONTINUED)

3380

3406
LCo

[ e

410

42¢

FOPNAT (13X,'19Y,I2,"' | ', F2,0,6X,F5,C,7X,F5.0,2X,F6.1,' | ',F6.1
)

GO TO 410

WRITF (6,400) YR (TYEARS-TYF)

FGRMAT (13X,'19¢ ,I2," |===% NC PF¥CICTION' ,19('=*),"1,10("'~"))

FOOTMACTF INDICATOR SET 'CN' TO ADD FOOTNOTE TO PFEDICTION TABLE

IF00T=1

CONTINUE

¥ETTT (6,420)SOMI(L,IYEARS)

FCKMAT (Y ',10X,56 (*-') , 10X, "FOREST FANGE: ',¥7.1,' SQ. KILES?)
IF(INOE.FC.0) GO TO 430

PVGDFEF=DIFSUM/INOR

AVGPCT=0CTSUM/INOR

GO TC 440

AVGDFF=0,

AVGPCT=0.

CONTINUT

WRITH(6,450) AVGDFF,AVGECT

FOLNAT (35X, YAVERAGE=====*,2X,¥6.1,* | ',I5.1)
WEITF (6,U60)

FOEMAT(11X,56 ('~"))

TF(IFA0T.FC.1) WRITE (6,470)

FGRMAT (12X, '* NO PREDICTION FOF SEASON TYPFE HELD')

ERTGEN TO 200 TO PREDICT NFXT YFAKS UHARVEST.

GO T 200

CONTINUGE

TF ACTSN IS .GE, 9999, THFN N0 PEFDICTION WAS MATE AND NO

PREDICTICONS WILL BE PRINTED.
IF(ACTSN.GE.9999,)G0 TO 510
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REEENDIX TABLE 1. (CONTINUED)

4930

5C0

510

IRAEY=IYEALS + 47
PRINT HARVEST PREDICTICNS FOL NFXT YFAKL,

WETTH(6,490) TRAEY, FIPS (1)
FORMAT('1',16X,'HARVEST PLFDICTIONS FOk 19',T2,'-=-=',2A8,/12X,51("

_-'),/23¥,'SEASON TYPES| 1 |2 | 384 | ',/12X,51('="))

WPITE (A,500) ((PRED (J,K) ,J=1,3),K=2,5)

FORMLET (12X, "HUNTING DAYS TN SFASCN | ',I5,? I ', I5,°! | *',1I5,! |
YV, /12X, Y 1LOWEX LIMIT',12X,*'t ',75," | *,I5,° ! ',I5,"? {*, /12X ,'H"
_FAN' 16X, =Y, I5," =|-*,I5,"' -{-',IS,' -}, /12X, "UPPER LIMIT', 12X,
_'. 'rrsv' | 'IISI' | .IISI' |'I/12XIL—)1(’-')//)

GO TO 530

CONTINUE

PREDTCTION TABLE THAT IS PPOTDUCED AHEN NO PEZDICTION IS MADE,

TEAEY=IYEAFS + 47

WEITL (6,490)IRAEY, FIPS (I)

WEITE(6,520)

FORMAT (12X, "HUNTING DAYS IN SFASON {',26X,'|',/12X,*LONER LIMIT',
22X, 0, 26K, Y, /12X, " MEAR' , 19X, ' | -NC PREDICTTIONS POSSIBLF -|',/12X
CLVUBTREE LIFITY, 12X, %1 9,26X,' 1, /12,51 ('~-") //)

CONTINDR
----PEFPAXATIONS FOK COMPUTTING CGUNTY,nTSTKICT,AND STATE HISTOGRAMS

IVID======- VARIAELF INTICATCR....INDIC2TES HOW MANY
VARIABLESARE TO RF GRAPHFD
IV'YP.....VARIABLF INCICATOF; IDENTIFIRS THF RELATIVE
POSITION IN THF STORAGF AKRAYS(__HISTS) OF THE
VARIABLES TC [F GRAPHET,
IVIYP(1)=1....1ST HISTCGRA4 IS TOTAL KIL
IVTYP (1) =2...15T HISTCGRAM IS BUCK KILL
CYAIST (GRAPH NC.,YEAF) --~-COUNTY
STHIST (GRAPH NO.,COUNTY)----STATE
DTHIST(DISTRICT,GRAPE NO.,COUNTY FOTNTFR)=----DISTRICT
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AFFENDIX TABLF 1. (CONTINUED)

[aNa!

AN

aaNal

aNeEala

5490

[ I e

550

JPTR = DNISTERICT OF COUNTY I

IPTE=DISTPT (1)

KNTD = 5UMS (COUNTS) NO, CF COUNTIES IN RISTRNICT IPTPR

KNTD (IPTR)=KNTD(IPTR) +1

NI = (ND)TH COUNTY IN DISTFICT TETR

NU=KNTD (1PTR)

CONO KTRDPS TRACK OF COUNTIFS FOR PRINTING NAMES,

CONO(IPTE,ND)=1

I¥ IV1=1, TOTAL KILL HISTOGLAY IS DFSIPED,

IF(IV1.4F.1)GO TO 550

IVID=IVID+1

IVPYD (IVID) =1

DO 540 TIY=1,IYEARS
CYHIST(IVID,IY)=TK(I,IY)
STHIST(IVID,T)=TKSM(I,IYEARS)

DTHIST (IFTF,IVID, ND,1)=TKSM(I,TYFARS-1)
DIHTST (IPTE,TVID, ND,2) =TKSH (T, TYFARS)

I¥ Tv2=1, BUCK KILL HISTC IS DESIRET

IF(TV2.5E.1)G0O TO 570
IVIN=IVID+1

£81



AFEENDTIX TABIL® 1. (CONTINUED)

IVTYD (1V1D) =2
PO 560 IY=1,IYEARS

560 CYAIST(IVID,IY)=BK(I,IY)
STHIST (TVID,T)=BKSM(I,IYEARS)
DTHIST(iPTR,IVID, ND,1) =BKSM (T,IYFARS~1)
DIHIST (IPTR,IVID, ND,2)=BKSM(1,IYTARS)

¢ TF IVY3=1, ANTL. BUCK KILL HISTO IS NFSIRED

570 IF(IV3.NF.1)GO TO 590
IVID=IVID+1
IVTYP (IVID) =3
PO 580 IY=1,IYEARS

560  CYHWIST(IVID,IY)=ABK(I,IY)
STHIST(IVID,L1)=ABKSM(T,IYFAFS)
DTHIST (IPTP,IVID, ND,1) =ARKSNM(I,TYFALS-1)
DTHIST (IPTF,IVID, ND,2) =ABKSM(T,IYFATS)

(@]

IF IV4=1, DOF KILL HISTO IS PESIRED

590 1F (ILV4.4F.1)GO TO 605
IVID=TIVID+1
IVTYF (IVID) =4
DO 600 1Y=1,IYEARS
6C0 CYHIST(IVID,I1Y)=PDK(IL,IY)
STHIST (IVID,I)=DKSM(I,IYFARS)
LTHIST (TPTF,IVID, ND,1)=DKSH (I,IYFARS-1)
PTHIST (IPTE,IVID, ND,2)=DKSM(1,IYFARS)
605 CONTINUF

aNa

1% USFF IS PLANNER THEN RYPASS COUNTY HISTOGRAMS,

Ir(IUSFER .FO., 3 .AND, I .IT. NCOUNT)GO TO 90
TF(IUSFER +FQ. 3 »AND. 1 .GF. NCCUXT) GO TO 700

el



AFFENDIX TABLE 1. (CONTINUED)

N ol aNe ol alla e NNl a e Nl

510

[aNal

6 30

m

lalNalaNaNala

THE FOLLOWING CAED MAY BF USFD TC PEINT COUNTY SUMMARIES FOR
GHNLY A FEW SELECTELC COUNTIES, USED TN COMBINATIONWN WITH
TEST CARND EARLIER IN PLOGEAM.

% %ok R Ok KO R ROR KR KRR R KRR X RRK PROGT AN TEST C AR [ %R skoskok s s ook o ook ok ok ook ok ok ok ok

IP(I.NF.56 .,AND, I.NE.83 .AND, I.NE.84 ,AND, T.NE.95)G0O TO 690

% % ok o ok % ok ook ook ok ok ok ok ook ok ok ok ok A ok ek Xk

BEGINM COUNTY HISTOGRAMS.....
TF IVTYP(1)=0 NO GRAPHS WIIL EF MADE.

IF(IVIYP(1).%0.0)GC TO 690
YAR=TYFAKS

DO 620 IY=1,YAR
DENST(TY)=CYHIST(1,IY)
CONTINUFR

IF IVTYP(2)=0....0NLY 1 GFRAPE T35 TO Z2E MALF.

IFP(IVTYP(2).F0.0)GC TO 640
PO 630 TY=1,YAR
DENS2(IY)=CYHIST(2,IY)
CONTINUE

ID1=IVTYP (1)

ID2=IVIYP (2)

-=~-JUCNT..+. INDICATES IF THF GEAFH TS THE SECOND GRAPH SO A

MEW PAGE CAN BE BEGUN.IHCNT=1,.FIRST GRAPH; =2,..NEW PAGF

IJF USFE IS BIOLOGIST THEN HISTCOGFAMS MAY OGCCUR ON SAME PAGE AS
THF DEFR EARPVEST PREDICTICNS. IF USF¥D IS THE COMMISSIONFR THEN
HISTOGKAMS MUST BEGIN CN A NFwW DAGE,

¢8T1



APEFNDIX TARLF 1. (CONTIKNUED)

6u0

650

660

70

680

690

()

IECNT=1
IF(IUSFR .FQ. 2)IHCNT=2

CALL GKAFH(DFNS1,DENS2,CTYNO?1,ID1,ID2,YAR,Y2%,1,2,0,IHCNT)

GO TO 650

ID1=IVTYP (1)
1D2=LVT YD (2)

THCNT=1

TF(IUSED .EQ. 2)IHCNT=2

CALL GEAT'H(DENS1,DENS2,CTYNO1,I01,IN2,YA%,YAR,I, 1,0, IHCNT)

GO TO ©90
CONTINUR

IF IVTYP ({3)=0C THEN NO MOPE GFAPUS AFY TO BE HMADE,

IF(IVTYP(3).EQ.0) GC TC 690
DO 660 IY=1,YAR
PENS1(TY)=CYHIST(3,IY)
CONTTNUT

TF 1VTYP(4)=0 THEN ONLY ONF GFADP
IF(IVTYP(4) .FQ.0)GC TO 680
DO 670 IY=1,YAR
DENS2(TY)=CYHIST(4,IY)
CoNTINUT

ID1=IVTYD (3)

TD2=TVTYF (4)

THCNT=?

(ON ZND PAGTE)

wILL BE MATE.

CALL GRAPL(DENS1, DENS2,CTYNO1,ID1,ID2,YAE,YAL,I,2,0, IHCNT)

GO TO 690
TD1=IVTYD (3)
ID2=IVTYP ()
IHCNT=2

CALL GRAPH(DFNS1,DENS2,CTYNC1T1,1D1,ID2,YAR,YAK,I,1,0,IHCKT)

CONTINUF

ERETUT

¥ TO RFGINNING OF CCUNTY SUMMAFY TO START NFEXT COUNTY.

9817



AEFENDIX TARLEF 1. (CONTINUEL)

7C0 CONTINUE
C
EEEERLERE TS ELIERSLELELE SR RS ERERERREEEERESEEEEELEESEEEES RIS EEEEE S
C
¢ DISTLICT SUMMARIES
C
€ % %ok A 3 % 3 ook 20 o e o e ook ok ok Rk ok oK kR ROk X 3 oK 3 ok R o K R ook R K o R 3 ok e ok ok o ok R ok ok ok 3 ook 3k ok ok ok X
¢
C SUM COUNTY DATA BY YEAR FOP FACH LISTPRICT
.
ne 715 I=1,NCOUNT
ITPTE=DISTPT (I)
o 710 J=1,IYEARS
DYTK(IPTK,J)=DYTK (IPTR,J) +TK(T,J)
SOMA (IPTE,J)=SQMA (IPTR,J) +5¢MT (I, )
DYBK (IPTF,Jd)=DYEK (IPTR,J) +BK (I,J)
DYABK(IPTP,J)=DYABK(IPTR,J) +AEK(I,J)
I'YDK (TPI%,J)=DYDK (IPTK,J) +DK (I,J)
I¥ (DYTR(1PTF,J) .LE,0.0)GO TO 705
DYEDK (IPTR,J) = (DYDK (IPTR,J) /PYTK (IPTT ,Jd)) *100,
7C5 DYABKS(1PTF,J)=DYABK(IFTE,J)/SOKA(IFTR,J)
710  CONTINUR
715  CONTINUE

~

TEN YEAR MY¥ANS FOR DISTRICTS.

IDIFT=TIY{FAFS - 19

Do 720 J=1,NODIST

£o 720 LL=1,2

JA (LL-1) * 10 + IDIFF
JE = JA + O

i
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APEENDIX TABLE 1. (CONTINUED)

DC 720 K=JA,JB
STK(J,LL)=STK(J,LL) +DYTK (J,K)
SABKS (J,LL)=SABKS (J,LL) +DYABKS (J, K)
SBK (J,LL) =SBK (J,LL) +DYEK (J, K)
$SABK(J,LL)=SABK(J,LL) +DYABK (J,¥)
SLK(J,LL) =SDK (J,LL) +DYDK (J, K)
SPDK (J,LL)=SPDK (J,LL) +PYPDK (J,K)
TTK (J,LL) =STK (J,LL) /10.

TABKS (J,LL)=SABKS (J,LL) /10.
TRK(J,LL) =SBK(J,LL)/10.

TABK (J,LL)=SABK(J,LL) /10,
TOK(J,LTL) =SDK (J,LL) /10.

720 TPDK(J,LL)=SPDK(J,LL) /10,

C

C CALCULATYE DISTRICT HARVEST CHANGES FOR LAST TERRF YEARS

¢
1Y=IYEARS~S
IM=TYFARS-1
no 721 J=1,NODIST
LCNT=0
PG 713 X=1IY,IM
LCNT=LCNT +1
DYTKCH(J,LCNT)= ((DYTK (J,K+1) -DYTKk (J,K} ) /DYTK (J, X)) *100.
DABRSC (J, LCNT) = ((DYABKS (J,K+1) ~=DYABKS (J, &) ) /DYABKS (J,K)) *100.
DY BKCH (J, LCNT) = ((DYBK (J,K+1)-DYRK (J,K))/DYEK (J,K) ) *100,
DYABXC (J, LCNT) = ((DYABK (J,K+1) =DYABK (J, <)) /DYABK (J,K)) *100.
DYDKCH (J, LCNT) = ((DYDK (J,K+1) =DYDK (J,K) ) /DYDK (J,K) ) *100.,
NYPTRCH{J,LCNT) =DYPDK(J,K+1) ~DYPDK (J,K)

713 CONTINUY

721 CONTINUR

aNaNalNal

I" US¥FR IS PLANNER THEN RYDPASS DISTRICT SUMMARIES AND BEGIN
PRINTINS TYNAPLAN CHAPTEE,

851
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1. (CONTINUED)

IF(IUSFR ,EQ., 3)GC TO 4010

C
C
C PRINT DISTFICT SUMMAERIES: BY YEAF, LY COUNTY, AND MAKE HISTOGRAMS
C
Do 920 1=1,NODIST
C
C PRIKT DISTKICT SUMMARY, TOTALS EY YFAER,
C
C MD I5 A VARIADBLE POINTER WHICH TDENTIFTIES THF PROPER DISTRICT
C TITLE, FIEFST DISTRICT TITLF IS 11TH TITLF CABD READ INTO *TITLES!
C
MD=I + 10

WEITE (6,1260) YR (IYEARS), (TITIES (MT,K),<=1,24)
WEITF(6,1290) (YB(K),DYTK(T,K),DYALKS (I,K),DPYPK(I,K),DYARK (I,K),DYD
1X(1,K),DYPDK(I,K) ,K=1, IYFEATS)
WRITE (6,726)
726  FORMAT (15X,91('='))
WRITF(€,722)

722 FORMAT (11X, 'HARVEST CHANGFS'/)
17T=5
po 7246 .1=1,5
1M=I7-1

wWPITE(6,723)YK (IYEARS-IT) ,YE (LYFARS-T#),DYTKCH (I,J),DABKSC(I,J),
_DYRKCH (I,J),DYABKC(I,J),LYDKCH (I,J) ,YEDCH(I,J)
723  FORKAT (' ',14X,I2,'-',I2,5Y,F6.2,'%%,10K,F6,2,'% ,7X,F6.2,'%",
_TX,F6.2,'49 ,6X,F6.2,'%",7X,F€.2)
IT=TT-1
724  CCONTINUR

JK(1)=YR(IYEARS=-19)

JK (2)=YR (IYEARS-9)
KYFAES (1) =YR(IYEARS=10)
KYEAES (2) =YR (IYFARS)

681



ABTENDIX TABLE 1. (CONTINUED)

[N

~

749C

8eC

ARITE (5, 1300)
WRITF (b,1310) (JK(L),KYEAFS(L),TTK(1,L),TABKS (I,L),TBK(I,L),TABK(I
1,1) ,TTK (1,L),TPDK (I,L),1=1,2)

FEZPART FCOR DISTRICT SUMMARY: RY COUNTY FOR CURRFNT YEAR.

I1BC=0

DO 725 J=1,NCOUNT

IF (DISTPT(J).NE.I)GO TC 725
ITC=IDC+1

LCTK (I,INC)=TK(J, IYFAES)
DCABXS (I, TDC)=ABKSM (J,IYFAKRS)
DCBK (1, IDC)=BK(J, IYEARS)
DCALK (I, INC)=ABK{J,IYEARS)
DCDK (T, IDC)=DK (J, IYEARS)
DCPDK (I,IDC)=PDK(J, IYEARS)
LSTP (I,IDC)=SFASON(J,IYEAFRS)
DESDYS(I,IDC)=ESDAYS(J,IYFARS)
PHDYS(I,1DC)=HDAYS (J, IYEALS)
CONTINUE

PrINT DISTRICT SUMMARY BY CCUNTY FOF CUERENT YEAE.

YRITE(6,780)YR (IYRARS), (TITLFS (KD,K) ,K=1, 24)

FORMAT ('1',32X,*DISTRICT DFEF HAFVEST SUMMARY BY COUNTIES; 19°¢,I12
_e//U5K,2UR1/))

Wi ITT (€,790)

FORMAL (5X,115("="))

KETTF (6,500)

FOPMAT (' ?,31X,'ANTLERED',52Y, UUNTING ANY DEZR',/23¥,'TCTAL 3U

_CK KILL/*,15X,'ANTIERED',15X,'7 DOF IN DAYS IN DAYS 1IN TYP

_E OF', /10X ,'CCUNTY"? ,8X,*KIILL SC.MI,TANGE BUCK KILL BUCK KILL

061



APFENDIX TABLZ 1. (CONTINUED)

~

[

oo Nalal

330

840

_ DO¥ KILL TOTAL KILL SFASON SEASON SEASON?!,/5X,115('-"?
)
JNUK=KNTD (I)

no 820 l]:1'A]NUM
1CT=CONO (T ,J)

WIrIT:(6,810) FIPS(ICT) ,DCTK (I,J),NCARKS (I,Jd),DCBK(I,Jd),DCARK(I,Jd),D

_CDK(1,J),DCPDK(I,Jd),DHDYS (T,J),DFSDYS (I,d),DSTP(T,J)

TORMAT (5X,2A8,F7.0,5X,F6.2,6Y,76.0,FX,F6.0,6X,F6.0,5X,F6.,2,7X,F4.0

L EX,FU.0,7X,F3.0)

CONTINUR

REITF(A,790)

WETTF (6,830)DYTK(LI,IYEARS) ,DYAFKS (I,TYFA2S),DYRK (T,IYEARS),
_DYARK(I,IYFARS) ,DYDK(I,IYFAPS),PYPNEK(T,LYEARS)

FOF¥ 2T (' ', 9X,'TOTALS',“X,F7.0,%X,F¢.2,5%,F7.0,5%X,¥7.0,5X,P7.0,5X

_,F6.2)
WPITE(h,197)

IF USFE=2 (COCMMISSIONEE) THEN SKIP DISIRICT HISTOGRAMS.

IF(IUSEX .EQ. 2)GO TO 910

BEGIM DISTFICT HISTOGRRAMS
WHEN IVTYP(X)=0 NO MORE GRAPHS AFF TC RF MADE,.

IF(IVTYP (1) .EQ. 0)GO TG 910

DO 840 J=1,JINUM

FENS1(J)=DTHIST(I,1,Jd,1)

DRNS2(J)=DTHIST(I,1,d,2)

CTYNO1(J) =CONO (I, J)

CONTINUE

ID1=1VTYP (1) +U4

CALL GiApPH (DENS1,DENS2,CTYNO1,IDP1,IT1,JNUE,IYFARS,0,4,I,T HCNT)

161



MEEFNDIX TABLE 1. (CONTINUED)

C

C

C

360

g7¢

910
920

IF (IVTYP(2).EQ.0) GO TC 910

DO 850 J=1,JNUM

DENS1(J)=DTHIST (I,2,d,1)

DENS2(J) =DTHIST(I,2,J,2)

CTYNCT (J) =CCNO (I, J)

CONTINUE

ID1=1VTYP (2) +4

CALL GFAPE (CFNS1,DENS2,CTYNG?T,ID1,ID1,JdNUM,TYEARS,0,4,I,THCNT)

TF(IVIYP(3).FC.0)GO TO 910

LC 8A0 J=1,JNOUM

PENS1(J)=DTHIST(I,3,J,1)

DFNS2(J)=DTHIST(I,3,J,2)

CTYNC 1 (J) =CONO (I, J)

CONTINUT

IDI=TVTY? (3) +4

CALL GRAPH(DYNS1,DENS2,CTYNC1,ID1,TD1,JNUN,IYEARS,O,4,1,THCNT)

TF(IVIYP(4).%F0.0)GO TO 910

LO 870 J=1,JNUH

DENS1(J)=DTHIST(I,4,Jd,1)

DENS2(J)=DTHIST (1,4,J,2)

CITYNC1(J)=CONO (I,J)

CONTINUE

INDI=TVTYD (4) +4

CALL GPAPH(DENS1,DENS2,CTYNO1,ID1,ID1,JNUN,IYFARS,0,4,I,I0HCNT)

CONTINUR
CONTINUFR

€ % % e o ok 38 2% ok e o e e 3 ok e kA Ok skl ke sk ok 3K okok b 3k ol 3k KOk KOk s oK ok kR X OR R AR R X o skl ook ok R ok o ook ok oo

C
C

FEGICN SUYMARIES-~--MOUNTAIN,FI¥DMONT, & TIDEWATFK
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APTENDIXY TAELF 1, (CONTINUED)

C

€ % % e ok o ok e e ok e 3 ok ok s Aok ko ok ok kol o ok ok ok oK K ok ok ok ko sk ok ok ot sk kool KOk o R R R s ok ok o ok ok ok ok KOk KOk
C SUM TISTKICTS INTO APPECOPEIATE FIFGIONS

C

LO 730 INIST=1,NODIST

J=FEGPT (IT1ST)

DO 730 I=1,IYFARS

RETK (J,I)=FETK (J,I)+DYTK(INIST,I)

SQMF (J,L) =SQMR (J, I) +SQKMA(IDIST,T)

REDK (J, I) =RFBK(J, I) +DYRK(IDTS1, 1)

FEAGK (J,1)=PEABK(J,I)+DYABK (IDIST,T)

EFAPKS (J, T)=REABK (J,I) /SOME (J,T)

FEDK (J,I) =6EDK(J, I) +DYDK (IDTST, I)
730 FEPDK(J,I1)=FRDK(J,I)/FETK(J,7T)*100,

~ A

TEN YZAR MEANS FOR REGICNS

DO 740 K=1,NOEEG
DO 740 ®L=1,2
JA = (kL-1) * 10 + IDIFF
JE = JA + 9
PO 735 I=JA,JB
ARTK (X,RL) =RRTK (K, RL) +RETK (X, )
SLABKS (K, RL)=RRABKS (K, RL) 4EEAFKS (X, T)
X1 BK (K, KL) =RRBK (K, PL) + FEFK (X, T)
URABK (K,RL) =RKRABK (K,RL) +REABK (K, T)
ERDK (K, RL) =RRDK (K, RL) + REDK (K, I)
735 F&PDh(K,:L)=FEPDK {K,KRL) +FEPDFK (K, T)
SETK (K,RL) =KETK(K,RL) /10.
SEABKS (K,RL)=RRABKS (K, EL) /10.
SEBK (K,RL) =KRBK (K,RL) /10.
SFARK (K,RL)=REABK (K,RL) /10.
SEDK (X, KL) =FRDK (K, RL) /10.
740 SuLPDK(K,RL)=R&PDK (K,KL) /10,
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ATEENDIX TAELE 1., (CONTINUED)

~

741

742

CALCUOLATE FFCENT REGIONAI HAFVEST CHANGFS

IY=IYEAR3-5
IM=IYFARS-1
DO 742 J=1,NOFEG
LCNT=0

DO 741 T=TY,IM
LCNT=LCNT + 1
FETKCH (J, LONT

)= ((RETK (J,I+1) -PETK (J,1)) /RFTK(J,I)) *100.
FABSCH(.J, LCNT)
)

(
((REABKS (J,T+1) -FFABKS (J,I)) /REARKS (J,I)) *100.
EEBBCH(J LCNT) = ((REBK (J,T+1)-PTRK (J,1))/RFEK (J,I))*100.
EFABKC (J, LCNT) = ((REABK (J, I+1) -RFABK (3,1)) /REDK(J,I))*100,
REPKCL(J,LCNT) =((RFDK(J, I+1)-I“DK(J,I))/HFDK(J,I))*100.
FE¥PDCH(J,LCNT) =REPDK (J,I+1) -FEPDK (J, 1)

CONTINUR

CGNTINUE

PRINT REGION SUMMAKIES

IXSTPT=NCDIST + 11

DO 930 1=1,NOEKEG

ITITI=IRSTFT + I - 1

WFITE (h,1270) YR (IYEAKS), (TITIES (ITITL,K),K=1,20)

WRITE(6,1290) (YR(K) ,RETK(I,K),PRADBKS (I,K),I'LBK(I,¥),RFABK (I,K),RED
1K (I, K) ,REPDK(I,K) ,K=1,IYEAXS

WRITE(b,726)

WRITE(6,722)

IT=5

ro 743 J=1,5

ITM=T7-1

WRITU(F,723)YR (IYEARS-IT) ,YF(1YFARS-TH4),KETKCH(I,J),RABSCH (I,J),

_FEBKCH(I,J) ,REABKC(I,J),FECKCH(I,J),FFPDCLH(I,J)

1T=IT-1

Ho 1



AFEFNDIX TALELT™ 1, (CONTINUED)

743  CONTINUE
I8D=TRD+1
WEITT (b, 1300)
WEITF(6,1310) (JK(L) ,KYEAFS (L) ,SF1K(T,L),SFABKS(I,L),SEBK(I,L),SEAE
1K (I,1) ,SFDK(I,L),SEPDK(I,L),1=1,2)
930 CONTTNUR

C
C IF NFW REXGIONS ARE USED TEFN FAST AND %FST OF BLOF RIDGE AERE
C MEANINGLESS AND MUST BF RYPACSSFL. JF NEWREG=1 THEN NEW RFGIONS
C ARE DEING USED,
C
IF(NFWEEG JEQ. 1) GO TO 50C0
C
C
C FAST OF BLUT EIDGE TOTALS... (¥¥ST OF B.R. = EFGION 1)
C

nO 746 I=1,IYEARS
FSETK (1) =D FTK (2,1) +RETK (3,1)
FURBK (I) =REBK (2,1) +REBK (3, T)
ERWATK (I) =FEABK (2,I) +REARK (3, T)
E3RDK (I) =FEDK (2,I) +REDK (3, 1)
FERP DK (I) = (FERDK(I) /EBRTK (T)) 100,
SGMERE=30OMF (2,I) +SOMR (3,1)
ERABKS (T) =FERABK(I) /SQMERT

746 CONTINUZ

C
C TEN YEAR MEANS FOR EAST OF TEE ETUE RIDGE
C

no 745 I=1,2

JA=(I-1)%10 + IDIFF

JE=JA+9

DO 744 J=JA,JB

FBTYTK (I) =FBTYTK(I) +EBRTK (J)
FTYABS (I) =ETYABS (I) +EBABKS (J)
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AFTFNDTX TARLE 1. (CONTINUED)

FBTYIK (I) =ERTYBK (I) +EBREK (J)
FBTYA3(I) =EBTYAB(I) +EBEALK (J)
ERTYDRK (T) =EBTYDK (1) +EBF DK (J)
TRTYPD(I) =FBTYPD(I) +EBFPDK (J)

744 CONTINUE
EBTKHUN (I) =
FEABSHM (I)
FEBKEN (T)

)

EBTYTK(I)/10.
FIYABS (I) /10.
FRTYBK(I)/10.
FBABNMN (I) =R ETYAB(I)/10.
FBDK#N () =EBTYDK(I)/10.
FEPDEN (T) =FBTYPD(I)/10.

745  CONTINUR

nounn

~

FFCENT HAFVEST CHANGES FOR EAST OF THF BLUFE RIDGE

IY=IYFAPS-5
I¥=1YEASS-1
LCNT=0
POTS5T I=IY, TN
LCNT=LCNT #1
ERTKCH (LCNT)= (EBRTK (L+1) -FRETK(T) ) /FRETK (I) *100.
EBABSC (LCNT)= (EBABKS(I+1) -T"RARKS (T)) /FERARKS (I)*100,
FLBKCH(LCNT)= (EBRPK (I+1)-¥BETK (1)) /FRREK (1) *100.,
FLABCH (LCNT)= (EBRABK (I+1) -EBIFABK (1)) /JEERAEK (1)*100,
ERDECH (LCNT)= (EBRDK (I+1) -ERRDK (T) ) /IERDK(T) *100.
FEPDCH(LCNT)= (EBRPDK (I+1) —TREPDK (I))

751 CONTINUE

FAST OF BLUE RIDGE SUMMAEY IC PETNTFD
TITLFS(20,K) +..WITH CONSTANT 20 IS ALLOWED RRCAUST EAST CF BLUE

FINDGI IS ONLY PRINTED WHFN NOPMAL REGICNS AND TITLES ARE BEING
NSED( VIPGINIA) .

[aNalaNalalalla!

967



AETFNDIX TABLE 1. (CONTINUED)

WRITF(6,1270) YR(IYEARS), (TITIFS(20,k) ,K=1,20)

KPITF(6,1290) (YR(K) ,EBRTK (K), EDAEKS (X) ,EBREK (K) , FEBEAEK (K) ,
_FPKLK (k), FBRPDK (K) ,K=1,IYFAES)

WRTTF (&,726)

WRITE(6,722)

IT=5

DO 752 T=1, 5

IM=1I7-1

¥RITE (6,723) YR (IYEARS-IT) ,YR(TYFARS-TIM),FRTKCH (T), FRABSC(I),
_ERBKCH(I) ,FBABCH(I),EBDKCH (I),EBPDRCH (1)

IT=1T=-1

752 CONTINUYE

WRITE(6H,1300)

WEITE(6,1310) (JK(L) ,KYEALS (L), "RTKMN (L) ,EBASSM (L), EBRKMN (1),
_EBABMN (L), "BDKMN(L) ,EBPDHN (L) ,1=1,2)

FAST & WEST OF B,R, COUNTY MFANS,,..FOF CUFRRENT YTWAR AND LAST YEAF

el allal

TYP=TYPAKS~1

DN 749 J=LYk, IYEARS

1=1

IF(J .70, IYEARS) L=2

Do 747 T=1,NCOUNT

K=1

TE(DISTPT (1) .GF.3)K=2

AVIKS (L,K) =AVTKS(L,K) +TKSM (I,J)

AVBKS (1 ,K)=AVRKS(L,K) +BKSM (I,J)

RAVABKS (L,K)=AVABKS (L, K) +2BKS¥ (I,J)

AVDKS (L,K)=AVDKS (L,K) +CKS# (I,J)
747 CONTINOE

AVTKS(L,1)=AVTKS (L, 1) /31.

AV3KS (L, 1) =AVBKS(L, 1) /31.

461



APTENDIX TABLE 1. (CONTINUED)

~

Ty

748

AVABKS (L, 1) =AVABKS (L, 1) /31.
AVDKS(L,1)=AVDKS(L,1) /31.
AVTKS(L,2)=AVIKS (L, 2)/67.
AVBKS (I,2) =AVBKS(L,2) /67.
AVABKS (L, 2)=AVABKS (L, 2) /67.
AVDKS (T ,2)=AVDKS(L,2) /67.
CONTINUF

FAST & WZST OF B.R. TEN YFAR AVFREAGRS,, (TYFARS-10 TO IYFAES-1)

KA=IYEARS -1
JA=IYEARS=-10
DO 748 I=JA,KA

TARTK=TALTX+EBRTK (I)
TAERK=TAFBK+EBRBK (1)
TA¥ARK=TA FABK+EBRABK(I)
1 4P DK=TAFPDK+EBEPDK (I)

861

TAWTF=TAWTK+RETK(1,1I)
TAWEK=TAWRK+REBK(1,I)
TAWAEK=TAWABK+KEABK (1, I)
TAWPDK=TAWPDK+RFPDK (1, I)
CONTINUZ

TARTA=TAETK/10.
TAEBK=TAEBK/10.
TAEAGK=TAFABK/10,
TAYPDK=TAEPDK/10,

TAWTK=TAWTE/10.
TAWEK=TAWBK/10.
TAWAEK=TAWABK/10.
TAWPDK=TAWEDK/10.



AEFENDIX TABLE 1. (CONTINUED)

5CCO0 CONTINUSR

% 3 ok ook ok ol ok N ko vk ki o ek Kk ol ik ok ok e 3K e ai K K X 3R XK o R R 0k o KK ek Xe Tk ok 3k i dkode ke ok e dkook ot e o ok % ke kK

PREPARFE FOR STATE SUMMARY: EY YIAR

Il ot el ele!

PO 760 I=1,IYEARS

DO 750 X=1,NOEEG

ASTK (1) =ASTK (I) +RETK (K, I)

SOMS (I) =SCMR (K, T) +SQMS (I)

ASRE (1) =ASEK (T) +REEK (K, T)

ASARE (I) =ASABE (I) +PEABK (K, I)

ASDK (T) =ASDK (I) +REDK (K, I)
750  ASPDK(I)=ASDK (I)/ASTK (I)

ASABYES (L) =ASABK (T) /SOMS (I)
760 ASPDK(I)=ASPDK(I) *100.00

STATE EARWVEST CHANGES ARE CALCULMTHETD

LCNT=0
TY=IYEARS=-5
IM=TYEARS -1
DO 755 I=I1Y,IM
LCNT=LCNT 41
STKCH(LCNT) = (ASTK (I+1) =ASTK (T)) /ASTK (1) *100,
SABSCL(LCNT)= (ASABKS (I+1) =ASAPKS (1)) /ASABKS (I)*100.
SRKCH(LCNT) = (ASBK (I+1) -ASBK (T)) /ASBEK (1) *100,
SABKCH (LCNT)= (ASABK(I+1)-ASAEK (I))/ASARK (I)*100.
SDKCH(LCNT) = (ASDK (I+1) —=ASDK (7)) /ASDK (I)*100.
STEDKCH (LCNT) = (ASPDK (I+1) -ASPTK (T))

755  CONTINUT

661
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AFLTENDIX TABL® 1, (CONTINDED)

aNe)

770

775

TEN YFAR MEANS FOR STATF

po 770 SL=1,2

JA = (SL-1) * 10 + IDIFF
JB = JA + 9

Lo 765 J=JA,JB

TKS(SL) =TKS(SL)+ASTK(J)
ABKSS(ST) =ABEKSS (SL) +ASABKS (J)
BKS(SL) =RKS(SL) +ASBK (J)
ABKS (SL) =ARKS (SL) +ASABK (J)
DXS(SL) =DKS (SL) +ASDK (J)
PDKS (SL)=PTKS (SL) +ASPDK (J)
TKS(SL) =TKS(SL) /10.

MRESS (SL) =APKSS(SL) /10.
PKS (L) =RKS{(SL) /10.

ABKS (SL)=ABKS (S1) z10.

PDKS (SL) =PDKS (SL) /10,

DKS (SL)Y=DKS(SL) /10.

002

STATFERINDE COUNTY AVERAGES FOF CUERWENT YEAR,

LYEK=IYFAPRS-1

PO 774 J=LYR,IYEARS

=1

IF(J .ED. IYFARS)L=2

DO 775 I=1,NCOUNT

SCATKS (L) =SCATKS (L) +TKSM(I,J)
SCABKS (L) =SCABKS (L) +BKSH(1,.)
SCAAES (L) =SCAABS (L) +ABKSK (I,J)
SCADKS (L) =SCADKS(L) +DKSM(I,J)
CONTINUT

SCATKS (L) =SCATKS (L) /NCCUNT
SCABKS (L) =SCABKS (L) /NCGUNT
SCAAB3 (L) =SCAABS (L) /NCOUNT



SCADKS (L) =SCADKS (L) /NCCUNT
774 CONTINUZ

STATEWTDE 10 YEAR AVERAGES FCE 11 YFAK COUNTY SUMMAEIES,

AVTK= (TKS (2)*10.-ASTK (TYFARS) +ASTK (I YEARS=-10)) /10.
AVRK= (BKS (2)*10,-ASBK (IYFARS) +ASPK (IYEARS=10)) /10,
AVABK= (ABKS(2) *10.-ASABK (IYFAPS) +ASAKK (IYFARS=10)) /10.
AVPDY= (PDKS (2) *10.-ASPDK(IYFAFS) +ASTDK (IYEARS-10)) /10,

~

PRINT STATE SUMMARY: BY YFAR

KRITY (6,1280) YR (IYEARS)

WRITE(6,1290) (YR(K) JASTK(K) ,ESAPKS (k) , ASRK(K) ,ASAEK (K) , ASDK (K) , ASP
1TK (K) ,¥=1, IYEARS)

WRITE (6,726)

WRITT (6,722)

IT=5
no 776 1=1,5
I4=T9-1
WOITE(6,723)YR (IYEARS-IT) ,YR(TIYEARS-1m),STKCH (I) ,SABSCH (T),
_SBKCH(I),SARKCH(I),SDKCH(TI) ,SPRKCH(T)
IT=T7-1
776 CONTINUE
WEITT (6,1300)
WEITF (6,1310) (JK(L) ,KYFAFS(L),TFKS (L) ,ABKSS(L) ,8KS (L) ,ABKS (1), DKS (L
1) ,PT¥S (L) ,1=1,2)

(emommmm— MAKING HISTOGRAMS FOR STATE TCTALS/YEAFR

IF(IVTYP(1).FQ.0)GO TO 1060
PO 990 I=1,IYFARS

10¢



APFENDIX TABLE 1. (CONTINUED)

G40 DENS1(1) =ASTK(I)
IF(IVTYP(2).EQ.0)GC TO 1010
DO 1000 I=1,IYEARS
1000 DENS2(I)=ASEK (I)
IN1=IVTYD (1)
IN2=IVTYP (2)

C

Cmmmmmm- CTYNO IS USED AS A DUMMY FOF YFAFS=-mmmcmomon-

C
CALL GRAPH(DFNS1,DENS2,CTYNCY1,ID1,ID2,TYFAFS,IYERES,0,6,0,IHCKT)
GO TO 1020

1010 ID1=IVTYP (1)
ID2=0

CALL GZAPH (DENS1, DENS2,CTYNCT,ID1,ID2,TY®ADS,IYEARS,0,5,0,1HCNT)
GO TG 1060
1020 TF(IVTYP(3).EQ.0)GO TO 1060
DO 1030 I=1,IYEARS
1030  DENS1(I)=ASAEK (I)
IF(IVIYP(4).FQ.0) GC TO 1050
rO 1040 I=1,TYEARS
1040 T[ENS2(I)=ASPDK (I)
IN1=1VTYP (3)
ID2=1VTYP (4)
CALL GKAPHY (DENS1, DENS2,CTYNOT,7D1,IP2, IYFARS,IYEAPS,0,6,0,THCKT)
GC TC 1000
1050 1ID1=IVTYP (3)
ID2=0
CALL GNAPH(DENS1, DENS2,CTYNC1,ID1,IF2,IYEARS,IY®APS,0,5,0,IHCNT)
10A0  CONTINUF
C

C
C FRINT STATE SUMMARY: BY CCUNTY,
C

FETTF (b,940) YE (IYEARS)

20¢



AEPENDIX TRABLE 1. (CONTINUED)

~

[aNalNalial

940

a50

9A/0

970

Q3¢

FCRKAT('1' ,47X,'VIRGINIA DEFF HATVEST SUMMALY---19',I2)

WOITF (6,790)

WRITEF (6,800)

K=IYFARS

DO 950 I=1,50

WRITE(6,210) "1PS(1) ,TK (I,K) » APKSH (I,K) ,B% (L, K), ALK (I,K), DK (I,K),PD

_K(T,¥),HDAYS(I,K),ESDAYS(I,K),SEASON (I,K)

CONTINU T

WRITF(t,980)YR (IYEARS)

WRITE (6,790)

WRITE (6,800)

K=IYLAUS

DO 960 T=51,NCOUNT

WRITF (6,510)FIPS(I) ,TK(I,K),R3KS¥ (I,K),BX(I,K),ABK(1,K),DK(I,K),PD
_K(I,t),HDAYS(T,K) ,ESDAYS(I,K),SEASON(T,K)

CONTINUE

WRITE (6,790)

IF NLVW ]WGIONS ARE USED THEN FE257 ANDL WEST OF BLUE FPIDGE TOTALS
FOF TABLY AFRL BYPASSES.

IF(NERFES LFO. 1) GO TO 981

K=IYFATS
WEITE(F,970)PETK(1,K) , "EABKS (1,¥) ,RFLK (1,K) , ?2ABX (1,K) ,REDK(1,K) , k

_EPDR (1, h)

FOU mA;(' SUX,"WEST OF B. F. 'LF7.0,4X,F7.2,6X,FP6.0,6X,7F6.0,6X,F
_6.0,5X l‘o.?)
NDllT(ﬁ I80) EBKTK (K) , FEARKS (¥) , PREBK (K) ,“BFABK (K) , EREDK(K) ,LRRPDK (

-5

FOEMAT (* ',4X,*'EAST OF B. FR. ,F7.0,4%,F7.2,6X,76.0,6X,F6.0,6X,F

_6.0,5X,Fb.2)

WRITE(6,790)

€02



PEPENDIX TABLEZ 1. (CONTINUED)

481 CONTINUE

K=IYTALS
WRITE (t,830)ASTK(K) ,ASABKS (K) ,ASPK(K) ,ASABK (X) ,ASDK (K) , ASPDK (K)
WRITE (h,982)
YR2 FORMAT ('0',4¥ ,'SEASON TYP® CCDES: 1-%,S, ALL SFASON, 2-BUCKS ONLY,
3-¥.5. AT START OF SEASON, 4-F.S. AT FND, 5= NON-TINIFORM SEASON')

PRINT TAFLES OF EANKED CCUNTY DATA
VARIABLE L INDICATES 1ST OF ?ND YFALR TABLT

2 Nalalale

L=1
TTYE=IYFARS=2

1065 TIYR=ITYR+1
TF(ITYF .7C. IYEARS)L=2
PO 1070 T=1,NCOUNT
T (1) =TKSM (1,ITYR)
B(I)=RKSM(I,ITYR)
2 (I) =ABKSM(I,ITYR)
D(I)=DKSH (1,ITYR)
CNAE1(1)=CONO1 (1)
CHAMZ (T)=CONO2 (1)
CNAM3 (I)=CONO3 (I)
CNAMU (T) =CONOU (1)

107C CONTINUE
NCHT=NCOUNT
CALL RANK (T,CNAM1,NCNT)
CALL RANK (B,CNAM2,NCNT)
CALL TANK (A,CNAM3,NCNT)
CALL LANK(D,CNAM4,NCNT)
I=1
J=2

¢



ACFENDIX TABLF 1, (CONTINUED)

WRITE (6,1080) (PITLES(I,K) ,K=1,18),(TTTLES (J,K),K=1,18) ,YR(ITYR),
_YE (ITYR)

1080  FORMAT('1',18X,'VIRGINIA DFF! HAFVEST SUYMAI'Y',36X,'VIRGINIA DEER
_HARVFEST SUMMARY®,/12X,18A1,' PEP SO. MILE FOREST RANGE',21X,18a1,°'
_ PEF SQ. MILE FOREST RANGF',/21X,'IN CESCENDING CEDREF - 19',I2,39X
~,'IN DESCFNDING ORDER - 19',72,/1%,62('-'),5X,62('=") ,/19X, " HARVES
T PER',21%,'HARVEST PEF',24X,'HAKVEST EFR',20X,'HARVEST PEF',/6X,!
_CCUNTY',7X,'SQUARE MILF',8X,'COUNTY',7X,'SQUARF MILF', 12X, 'COUNTY"'
~,6X,'SQUARE MILE',7X, *COUNTY',7Y, 'SCUARE MILF',/1X,62('-"'),5%,62("

-~

C
C THF NUMRLF OF COUNTIES IS CHYCK FOR WHETHER IT IS EVEN OF GDD,
¢ THIS IS DONF TO ALLOW THF FOTMMAT CF THF TARLY TO ALLOW FCF
C UNEVEN COLUMNS,
C

IEVEN=0

IF(NCOUNT2%2 LEQ. NCOUNT) ILVEN=1

IHALF=NCCUNT/2
C
C

PO 1100 1=1,IHALP
J=I+THALY
ICT1=CHNAMT (1)
IC2=CKAMT (J)
IC3=CNAM2 (T)
TCU4=CNAN2 (J)
WRITF (£,1090) FIPS (IC1),T(I),FIPS(IC2),1(J),FIPS(IC3),B(1),
_FIPS (ICH),B(J)
109¢  FORMAT (1X,2A8,3X,FG.2,4X,27A8,3%,70,2,7X,2A6,4Y,7C,2,4X,248,2X,F9.2
_)
1100 CONTINNDE
C
IC2=ClAMT (NCOUNT)
TCU=CNAM2 (NCOUNT)

G02



AEFENDIX TARLF 1, (CONTINUED)

C

C IF THFRE MEFE AN FEVEN NUMEER COF COUNTIES THEN DPRINT AVERAGES,
C IF opbDh, PRINT LAST(ODD) COUNTY, THEN PRINT AVERAGES.
C

IP(IVVEN .NE. 0)GO TO 1101
WRITF(6,1095) FIPS (IC2) ,T(NCOUNT) , FIDS (IC4) , B(NCOUNT)
1095 FORMAT (33%,2A8,3X,F9.2,40%,278,2%,F9.2)

C
C IV NEW HFGIONS ARF USED THEN RYPASS PFAST & WEST OF BLUE KIDGF
C

1101 IF(NTWREG .FQ. 1) GO TO 1115
WEITF (6, 1110) AVIKS (L,2) ,AVBKS (L,2), AVIKS (1., 1) ,AVEKS (L, 1),
_SCATS (L) ,SCABKS (L)

1110  FORMAT(37X,'RAST OF B. R.',F11.2,43X,'FAST OF 8. R.',F11.2,/37X,'¥
_REST OF 3. T.',F11.2,43X,'%EST CF B, 7.',F11.2,/40%,*STATEWIDE',F11
_W2,U7X,'STATEWIDR',F11.2)

GO To 11149
1115 CONTINUR
WXITF(h,1116) SCATKS (L) , SCABKS (1)
1116 FOLEMAT (40X, 'STATEWIDE! ,F11.2,47¥, '"STATEWIDFY, F11.2)
1119 KRITE(6,1120)
1120 FORMAT (' ',62('-'),5X,62('~'))
1=3
J=9
WLITF(6,1080) (TITLES(I,K) ,K=1,18), (TITLFS (J,K),&k=1,18),YR(ITYR),
YD (ITYH)
Lo 1130 7=1,IHALF
J=T+THALT
TCI=CNAMT (T)
IC2=CHAM3 (J)
TC3=CNAMY (T)
TCU4=CuAMG (J)
KLITI (6,1090) FIPS (IC1),A(I),FIPS(IC2),A(J),PIPS(IC3),D(I),
_FIPS(ICH),D(J)

90¢



AEEENDIX TABLE 1. (CONTINUED)

1130 CCORTINUE

C

IC2=CNAY3 (NCOUNT)

ICU=CNAMU (NCOUNT)
C
C IF THEEF ARE AN EVEN NO. OF COQUNTTES TEFN FRLINT AVFRAGES
¢ IF OUD, ERINT LAST (ODD) CCONTY AND THEN PEINT AVERAGES
C

TF(ILVFN .NF. 0)GO TO 1131

WEITE(6,1095) FIPS (IC2) ,A(NCOU'NT) , FIFS(ICU), s (NCOUNT)
C
C IF NF% RFGTONS ARE USED THFN RYPASS FAST & WHST OF THE B.E.
C

1131 IF(NFHRFG .FO. 1) GO TO 1135
WFITFP(h,1110) AVABKS(L,2),AVDES(1,2) ,AVABKS(L,1),AVDKS (L, 1),
_SCAAES5 (L) ,SCEDKS(L)
GO TC 1136
1135 CCNTINUFR
WLITE(€,1116) SCAABS (L) ,SCADKS (1)
1136 WEITT(6,1120)

C

(m==-- KETUEN TG 1065 IF 28D SET OF TARLFS (1ABLES FOR CURRENT YFAR)
(-===- HAVE NOT PEEN MADE,

C

IF(ITYE .EQC. IYEARS)GO TO 1132
GO TO 1065
1132 CONTINUE

¢
C TF USEK=2 (COMMISSIONER) THEYN SEIP HISTOGIDAYS OF FANKED COUNTIES
e
TF(INSFR .FQ. 2)GO TO 1180
C
R HISTOGFAMS FOR STATE EY FANKFL CCUNTIES

202



PEEFENDTIX TABLE 1. (COMNTINUED)

IDYF=TYEFAES-1

IF(IVTYP(1).F0.0)GO TO 1180
Cammm- PLOT FIRST HISTOGRAM; FOR CUFI¥NT YEAR
DG 1145 I=1,NCOUNT
1145 DENS1(I)=STHIST (1,I)
ID1=1VTYP (1) +4
CALL GRAPH (DENS1, DENS2,CONCST,ID1,0,98,1YFAPS,0,7,0,IHCNT)

IF(IVTYP (2).EQ.0)GO TO 1180
Cmmmm=- PLOT SECOND HISTOGRAM; FOR CURRFNT YEAR
DC 1155 I=1,NCOUNT
1155 DENS1(1)=STHIST (2,I)
IN1=IVTYD (2) +4
CALL GLAPH(DENS1,DENS2,CONOST,ID1,0,98,IYFAKS,0,7,0,1HCNT)

IF(IVTYP(3).EQ.0) GO TO 1180
C----- PLOT THIEL HISTOGRAM FOR CURFPENT YEAL
DO 1165 T=1,NCOUNT
1165 DENS1(I)=STHIST(3,I)
ID1=IVTYP (3) +4
CALL GXAPH (DENS1, DFNS2,CONOST,ID1,0,96,IYFAKS,0,7,0,1HCNT)

TF(IVTYD (4) .EQ.0)GO TO 1180
C-=-=- FLOT FCURTH HISTOGRAM FOF CUNGFET YFAL
DC 1175 I=1,NCOUNT
1175 DENS1(I)=STHIST (4,I)
ID1=1VTYP (4) +4
CALL GEADH(DENS1, DENS2,CONGCST,TD1,0,98,IY7AR5,0,7,0,IHCNT)

1130 CONTINUR

C PrINT 11 YFAR COUNTY SUMMAFIFS WITH 10 YR, AVIERAGES.
C

80¢



AFERNDIX TABLE 1. (CONTINUED)

~

zCC0

2010

2020

Z2050

JYP=IYEARS-10
KYR=TYEAES
LYR=IYEARS-1

TOTAL KILL TABLE
WRTTE (6,2000) (TITLES (1,K) ,K=1,18) ,YP (JYER) , YD (KY?) , (YE (J) ,J=JYE,KYR

)

FOIKEAT(*1',49X,'VIRGINIA DFFF HAPVEST SUMMARY',//56X,18A1,//59X,'1
90, T2,'-19',12,//13%X,104(*'~-'),/103X,*10 YO,.', /17X, '"COUNTY"!,6X,
“10(" 19¢,12) ,° AVERAGF 190, I2,/713%,104(%=1))

DO 2020 I=1,52

WILITY (h,2010) (ABREV(K,I),K=1,16), (Tk(T,J) ,d=JYR,LYR) ,CAVTE (I),

_ UK (I,KYR)

FORMAT (14X,16A1,F6,.0,9(F7.0),F9,.0,F&,0)

CONTINUR

WRTTF(6,2000) (TITLES(1,K) ,&=1,18) ,Y7 (JYEK) ,YP (KYR) , (YP(J) ,J=JYE,KYR
)

DO 2040 1=53, NCOUNT

KYITE(6,2010) (ABKEV (K, T) ,K=1,16), (TF(L,J) ,5=JYi,TYP),CAVTK (1),
_ThR(T,KY)

CONTINUFR

WEITE (6h,20U5)

FORMAT (14X,104 (*=1))

TF N¥W REGICNS ARE USED THFN LAST AND WEST OF TH® BLUF RIDGE
TOTALS ARF BYPASSED,

IF(N¥PPS6 LEQ. 1) GC TO 2055

WRITE (¢,2050) (EBRTK(K) ,K=JYR,LYE) ,TAFIK, EBETK (KYE) , (EETK (1,K) ,K=JY
_R,LYT),TAWIK, RETK (1,KYF), (ASTK (K) ,K=JY5,LYK) ,AVTk,ASTK (KYF)

¥CPRHAT (' ' ,13X,'EAST OF R. R. ',10(r7.0),F9.0,F&,0,/14X, *WEST OF
_B. B, ',10(F7.0) ,F9.0,F8.0,//14% ,*STATENIDT *,10(F7.0) ,F9.0,
_FR.0,/13X,104 (*=1))

602



AFEEN

205858
2056
2060

e Nalal

~ N

2065

2070

Z0R0

DIX TABL: 1, (CONTINUED)

GC TO 2060

WPLITE(6,2056) (ASTK(K) ,K=JYR,LYR) ,AVT1k, ASTK (KYR)

FORMAT (14¥,'STATEWIDE ' ,10(F7.C),F9.0,73.0,/13%X,104 (*=1))
CONTINUE

I¥ USER=2 (COMMISSIONER) TH®Y PKINT CNLY TOTAL KTII AND ANTL.
RIUCE KTILL 11 YEAR COUNTY SUMMRAFIES,

IF(IUSER LFQ. 2)GO TO 2090
FUCK KILL TABLE

WEITT (b,2065)
FTORNAT(*11)
WR1T7(6,2000) (TITLES(2,K) ,¥=1,18) ,YF (JYR) ,Y5 (KYR), (YR (J) ,J=JYR,KY®

_)

DO 2070 [=1,52

WeITF (6,2010) (ABREV(K,I),K=1,16), (B¥(I,J) ,J=JY5,LYR),CAVBK (1),
_PK(I,KYR)

CONTTINUR

WRITT (6,2000) (FITLES (2,K) ,K=1,18) ,YE(JYE) ,YR (KYR) , (YK (J) ,J=JYF,KYR
)

DO 2080 I=53, NCOUNT

“EITF(6,2010) (ABREV(K,1),K=1,16), (BK(I,J) ,J=JYF,LYR) ,CAVBK(I),
_EK(I,KYR)

CONTINUE

WRITF (6,2045)

I NFW REGYONS ARE BEING USFI’ THEFN FYPASS FAST & WEST OF B.Fk.
IF(NEWPRG .FQ. 1)G0C TC 2085

WPTITY(F,2050) (EBREBK(K) ,K=JYF,LYE) ,TAT2K, “BEBK (KY!') , (FEBK (1,K) ,K=JY
_&,LY%) ,TAWEK,RFRK(1,KYE), (ASPK (k) ,&=JYF,LYF), AVEk, ASEK (KYF)

01¢



AFEFNDIX TABLF 1. (CONTINUED)

GO TC 2090
2085 WhITV(6,2056) (ASBK(K) ,K=JYR,IYR) ,AVEK,ASRK (KYR)
2090 CCNTINUR
C
ANTLERFD2 RUCK KILL TABLE.

aN e

WEITF(6,2065)
WRITF(6,2000) (TITLES (3,K),K=1,1€),Yr(dY3),Y5 (KYR),(YR(J) ,J=JYE,KY
_5)
PO 2100 1=1,52
WEIT® (6,2010) (ABREV(K,I),K=1,16), (Ak¥ (I,J),J=JYR,LYR),CAVARK (I),
_ABK(1,KYR)
2100 CONTINUK
WEITH(6,2000) (TITLES (3,K),K=1,18),YF (JYR),YR(KY¥), (YR(J) ,J=JYR,KY
_¥)
DO 2110 I=53, NCOUNT
WEITV(6,2010) (ABREV(K,I),K=1,16), (AKK(T,J) ,J=JYR,LYEK) ,CAVADK (I),
_ARK(I,KYF)
2110 CONTINUR
WELITE (R,2045)

C
C IF NEW REGIONS ARE USED THEEN PYPASS LAST & WEST CF BLUE FIDGF
C
TE(NFHLEG JEQ. 1)GO TO 2115
¢

WiIT¥(u,205C) (EBRABK(K) ,K=JYF,LYP),TAEALX,E3PARK (KYR) , (REAEK (1,K),
_k=JYF,LYW) ,TAWABK, REABK (1,KYT), (ASARX (K) ,K=JYR,LYR) ,AVABK,ASABK (KY
_K)
GO TG 2120
2115 WiTTHh(6,2056) (ASABK(K) ,K=JYR,LYF) ,AVARK,ASABK (KYE)

C

2120 CONTINUK

C

C I¥ USFR=2 (COMMISSIONER), UFFCENT NOF KILL TARLE TS NOT WANTED

112



AT BEN

z135
<130

Z140

2145

2147
2144

DIX TAKLE 1. (CONTINUED)

IF(IUSFX .FQ. 2)GO TO 2150
PEKCFNT DOF KILL TABLE.,

WRITF (6,2065)

WEITF(F,2000) (TITLES (4,K),%¥=1,18),YP (JYF),Yn (KYR), (YR(J) ,J=JYE,KY
_R)

DO 2130 I=1,52

WKITS (6,2135) (ABPEV(K,I),K=1,16), (PPF(I,J),J=JYR,LYR) ,CAVPLK(I),
_PDK(I,KVE)

FORMAT (14%,16A1,F6.2,9(F7.2),F9.2,F8.2)

CONTINUR

WETTF(6,2000) (TITLES (4,K) ,K=1,18),YE(JYE),Y¥# (KYR) , (YR(J) ,J=JYR,KY
_E)

ro 2140 I=53, NCOUNT

WFITF (6,2135) (ABREV(K,I),k=1,16), (PLK(I,J),J=JYR,LYER) ,CAVPDK (I),
_PDK(I,KYP)

CONTINUZ

WRITF (6,20U5)

I¥ NLe¥ REGIONS ARE USED THEN RYPRSS EAST & WEST OF THE BLUF RIDGFE
IF(NFWREZG JEQ. 1)GO TO 2147

WEIT®(6,2145) (EBRPDK (K) ,k=JYF,LYF) ,TAFFDK,ELBRPDK (KYR), (REPDK (1,K),
_K=JYF,LYR) ,TAWPDK, REPDK (1,KYl'), (ASPDK (K) ,K=JYR,LYR) ,AVPDK, ASPDK (KY
B

FORMAT(' ',13X,'EAST OF t. R. *,10(¥7.2),F%.2,7F8,2,/14X, "WEST OF
_Fe Re  ',10(F7.2) ,F9.2,FH.2,//14X ,"STATEWIDE ', 10(F7.2),¥F9.2,
CF8.2,/13X,104 ('-1))

GG TO 2150

WRITY (6,2148) (ASPDK (K) ,K=JYE,LYF) ,AVPDK, ASPDK (KYR)

FORMAT (14X, *STATEWIDFE ¢, 10(F7.2) ,F9.2,¥8.2,/13%,104(*-1))

Z1e



AFEFNDIX TABLR 1. (CONTINUELD)

2150 CONTINUR

c
C
C 1¥ USFk=2 (COMMISSIONEFR) THFM NO MORE INFORMATION IS NERDFD,..STOP
C

1P(IVSER .EQ.2)GO TO 4020

€ 3% sk ok ok e oo ok 2o skl ok R dkok e o Kok ok ak ook M ok ook o ks ook ek ok ok i ok ol % e ok ol ok ok i ok 3k ok Mk ok ek ok ke ok
C
C CALL SHFACH TO CALCULATE SFASCN FFGULATICN CHANGES SUMMARY TABRIES
C
CALL SEACH(IYEARS)

PRFPAKING TC CALCULATE OFTIMUN TEFER MANAGEMKNT REGIONS.

e aelel

JYR=IYLAES-U
DO 2210 I1=1,NCOUNT
1=0
TO 2200 J=JYF,IYEARS
I=L+1
I (HPAYS(1,d) .LF.0.0)GO 70 2190
V(L,I)=TKSM(I,Jd)/HDAYS(T,J)
GO TC 2200
210 v (L,1)=0.0
2200 CONTINUE
2z10 CCNTINOTF

C
C SUEFQULITINLE CHFCK IS CALLED TC SUMMAFIZE CEECK STATION DATA.
C
CALL CEECK (IYFAES)
C
C SUPRCUTTNME GRAF IS CALLFD TC GrRQUP COUNTY DATA INTC REGIONS.
C FFGIONALIZATION IS BASED ON TOTAL KILL/SO.MILE/#OF HUNTING DAYS,

€12



PEFENDIX TABLT 1. (CONTINUED)

NN
NN

NS
O N

AN A A

4010

4020
C
1210

OP---TKSM(I,d) /JHDPAYS(I,J) ---WHERF T=COUNTY AND J=YFAR,
5 YFARS OF DATA AEKT [iS¥D TC GEOUP AVERAGE CVER TIME
VARTABLES FOE THE GREOUPING PRCCFSS ARE SENT TO GRAF THROUGH V,

CALL GRAF(V,FIPS,ICON,TIYEARS,NCCUNT)

COUNTY DATA FCR TOTAL KILL / SQ. MIL¥ AKRE WRITT®Y ONTO UNIITS
13,114,815 TO BE SENT TO STEP2--SYMAP FOR FAPING. THRFE YFAES
OF CCUNTY HARVEST DATA AFF MAPPED,.,..YFARS T, T-2, £ T-6.

DO 2220 1=1,NCOUNT
WETTF(13,2222) TKSM(I,IYEARS-6)
WRITF(14,2222) TKSM (I, IYEARS-?)
WEKIT*(15,2222) TKSM(I,TIYEAES)
FORMAT (F20.5)

CONTINUR

SUBECGUTINE CHGSY®M IS CALLED 70 CBHBANGr MAD TILES (YFARS) TOC
THE CHLEENT YFAK AND APPLOPRIATE OTHFE YUARS THAT ARF BEING MAPPED

CALL CUGSYM(IYEARS)

FETULN

CONTINUE

CALL INTRC

CALL VACIS(IYFRARS,TKSM,DYTK,SOMI,SOMA,COUNTY,DISTPT)
FFTUEN

FORMAT (*1',46X,'VIRGINIA CCUNTY DREE HAFVEST SUMMARY',/61X,'1947-1
Q1,72,/11X,'COUNTY: ' ,2A8,//27X, " ANTLERFD',51X, " HUNTING ANY DEER'
,/18Y,'TOTAL BUCK KILL/',15X,'ANTLFRED',15X,'% DOE IN DAYS IN
DAYS IN  TYPE OF',/11X,'YFAF KILL SQ.MI.?ANGE RUCK KILL
30CK KILL  DOE KILL TOTAl KILL SFASON SEASON SEASON!')

wie



ATEFENDIX TABLF 1. (CONTINUED)

1220 FORMAT(10X,14,F9,0,F10.1, 5x,19 0,3%,79.0,3%,F8.0,1%X,F10.2,F10,0,F1
11.0,2X,77.0)

1230 FORMAT(10X,104 (1H=) /6X, TUHTEN YEAE MEANS)

1240  FORAAT (10X,I2,1H-,I2,F8.1,710.1,5X,FY9.1,3X,F9.1,3X,F8.1,1X,F10.2)

1260  FOEMAT(*1',35X,'VIRGINIA DISTFTCT DFLE HALVEST SUNMARY--1947 TO 19

,12///7,15X, 10HDISTRICT: ,2UA1//L0X, " ANTLELED', /40X, 10H3UCK KILL/

2,19X,8HANTLERED ,20X,8H% DOF IN/15X,Y1HYEAY TOTAL KILL SQ. M
3I.2ANGT. BUCK KILL FUCK KTLL DOF KILL TOTAL KILL)

1270  FORMAT('1',44%,'VIRGINIA FTFGIONAL DFER HARVEST SUMMARY--1947 TO 19
1, 12////,15X, BHREGION: ,24A1//U0X, 'ANTLREREDL',/40X,10HBUCK KILL/
2,19%,5HANTLERED,20X,8H% DOF TN/15X,Q1HYEAF TOTAL KILL SQ. M
3T.PANGF BUCK KILL RUCK KILL DOF KILL TOTAIL KIIL)

12580 FORMAT('1',44X ,*VIFRGINIA STATT DETR HARVEST SUMMALRY-=-1947 To 199,71
12////,80%, *ANTLERED', /40X, 10"BUCK KITLL/,19X,9HANTLERFD,20X,8H% DOF
2 IN/15X,91HYEAR TOTAI KIIT S(G.MILRANGE BUCK KITL R
31CK KILL DOF KILL TOTAl KILL)

129C  FOLMAT(14X,I4,4%X,P10,0,4X,¥11,1,7%,89.¢,5%,F9.0,5X,F8.0,3%X,F10.2)

1300 FOFKEAT (15%,91(1H-)//11X,1U4HTEN YEAF MFANS/)

1310 FORMAT (15%,I2,1H-,12,2X,F10.1,4%,P11.1,7%X,F9.1,5X,F9.1,5X,F8.1,3X
1,F10.2 )
END

G12



APTENDIX TABLE 1, (CONTINUED)

SURFCUTINE VADFIG

WRITF(6,2) DER 10220
2 FOFMAT('17,25('=1) ,'VV=----—- VV---=2AAAAAA=--=DDLDDDDDD---=-MM=-==~- DEE102730
_---—NM--IIIIIIIIII-—--SSSFSS°' 0 (T=1) /1Y, 25 (=) YV ——mm o VV---ADEF10240
_AAAAARAA--~CDDDDDDLDD-=-MM¥------- MMP--IITTITITIII---SSSSSESSS, 29 (DFF10250
=) /X, 25 (=) VYV —m—m e YV--RREF-=-=-- AAA==-DD===-=== DDD=-NMMFM=-—= -~ MDEFE10260
MM --—=== II------ SSS-~--- SSSY, 26 (V=) /1X,25("'=1) ' VV=--=m- VV--AA-DEF10270
_emm--- AR==[D=====-—DD== M N NP == MK AN}~~~ o = I[------ SS=====-- SS',28 (PEE102%0
V=) /1%, 25 (0 -1) VUV - VV--RA----=--- AA--=DD=-==--=-- DD-=MM-MME=-MAMDEE 10240
_eMM———— - II------ SSSY,36('=1) /1¥,25( ") ,"VV-mmmmom VV--AA-----=- AADFR10300
C-=DDm=----- DD== M- MY ¥ e = = e = T1------- S555355S1,30(*-1) /1X,25DEF10310
(=) Ve m e VV--AAAMAARARARA--DD----—-- DD==MY=-- -MMM— =M Mmoo IDFE10320
T1-------- 55SSSSSSY,29 (=) /1Y, 25("-1) tYV-==-=mmm vv——AAA:A%AAAAA—-DDEF103?O
_Dmmmem-- ND=-MM===—=M=-==MF====—— B S55¢,28('=") /1X,25 (DEF10340
Tty VYV —— - VUV--AR--—---- PA--DD----=-- DD--%‘--------—FM —————— rIrFt102Ro
- 3§=-==-=- SSY,28('=")/1%,25("=") , ' -VVV-==VYV-m=AA-mm-amm AA--DDEF1(360
D-m---- NOD-=MM-=—-—cm==MM-——m == IT------ S5§===-~- SSSY,28 (') /1X,25(DEF10370
V=) '=-VVVVVVYV---—AA-=-==--- AR==DDDDDDTEDD===A¥=== === =am MM--11TITIDEE10360
IIIT---55SSSSSSSY ,29( =) /1X,28( =) , ' VYVVV-—--~ AR === —m- AA--DDDDDDER 10390
T R MM--ITITITIITI----5555S8S81,30('=")) DE¥104L00
WAiITE (6, 3) DEF 10610
3 FORNAT (1X,130 (*=1) /91X, U8 (" =") , "', 28X, "} *,52("'=') /1X,48("=") , "' ,DFE10420
28X, 1,52 ) /1K, 83 (=) - | VIRGINIA DFEF MANAGFMENT |=-=-=-DEF104 20
Y (1=0) /1X,U42("="), *XX¥=-=|', 28K, | -=XX",48("=1)/1X,41("="),'X DEE10LLO
XX-=-| INFOFHATION SYSTEP [==X X', 47(*=")/1X,41(" =) ,*'X XXDCEF10L450
== 1,28Y, 0| -=X JUE (1) JIX,HO (T =) 'K X-=X-|',28X,'|--XX X',DEL10460
uf('-')/1x uO('-') 'X XX-XX-=',30 (*-'),'=-=X X', 44 ('-')/1¥, DFR10470
39(r-1y, X-X X----- X', 19 (1 =1) , 1 KX=mmmn X==X X', 43('-v)/1X, DER104RD
_39('—'),'x X=X X====XX',19 (=) ,'¥ X----XX--X X', U3('-1)/1X, DEE10490
“39('-') "X X=X X---X X*',19('-'),'X X---X X-X X', 43('-')/1X,39 ("DEE10500
=", "X X=X X===X XX-=--XXY{------ XXY¥X=-=--X XX-=X X=X X',43(*-')/1XDEF10510
_e 39("-") ,'X X=X X---X XXXXX X¥------ XX XX-X X=--X X=X X',43('-DEF10520
K /1x, IE(1=1) XX X=X X--XX D XXX XX X--X X-¥ X'DFE10530

TLU3(T=1) /1X,38('=") ,'X  YX-XVXXY XXX, 11("-"), XXX ¥YXXXX-DER10540

91¢



APEFNDIX TABLE 1. (CONTINUED)

XX U= /1K, 3T (=0 0
'X XV, u3('-ny /X, 37('-'),'x
uu('-')/1x 37('-Y, XXX
1X 38(r=%), XX XXX x¢'29(|_0)
_ X=X X==mmm——- XV ,12('=") ,'¥-~-
WRITE(6,U4)
4 FORMAT (1X,39('="),
_'XX XXX Ke-—--e-- XX=mmmmm ¥

XX XX

XXX
, XXX

XXy
XXKX*,2

A6 (0-1)

LE GRS I

L27 (=) VXX X

¢ VXXX

XX
X—'

XXXDEE10550
XX XDFE10560

L3 (1=") /DEF10G570

XX=1 ,40(=%) /1X,38 (=) ,"XXDEF105R0
Iqu('_',)

XXX Xx-?

, VXX X XX===== D X X=--¥X XX

'XXX XYXXKXX X==~====m=-- ¥ X
X XXX X==m=mmmm——— X X XX

Xx*,5

_----XX XX XXX XX, 85 (=) /1X, 45 (1=-1v) Y
X XX XY X XX, 45 (1=1) /1¥ 45 (1 =1) '

_XXY XX XX?,U6("=1) /1%, 06("-
XXV, 0T (V=) J1X, 46 (V=) , 'YX
Y /1K, 4T (=) L, 'K X X X
-1) ,UXXXXXX XX X X X X
X X XXXXX',57("=')/1%,504 (v-1)

1
r~><-|

(ST (M =) /1X,56('-") ,'X X
_ X X X',57(*=*) /1X,56 ('~
56 (1-1) XX, 13(" '), TXX',57 (-

C1T(TXY) Y XX',56('=1) /1K, 56 (-

l) ’IX

¥xvy?
P -XX

(.--,,«-xxxxx XXX XXXXXX',57(*=*)/1X

¥X
Sk

"y/1X,5
CST(U ) /1K, 56 (=t TR 4,10 (XY,

XX
')'l)(

DEF1CH 40
DFE10G00
DEF10610

LU (=) /1X, 40 (*=1') DEF10620
SJUT (V=) /1K, 81 (=) ,DEET10630
XXXX?, 48 ("=1")/1K,84 (*~-") ,"XYDEF10640
T('=Y) /1Y, 6T (=) Y XYXXXYY XDFF 10650

) R p— -X XXX=XXXXXX', U6 (=) /1X,085 (" -"), ' AXXXXX

XXXXX
X XXXXX

XXX XX

XX, 15 (" ¢

X XX XXxxx?

), 'XXXX

XX
X

X

X---DFR106ED
XXAXXXXXDEF 10670
XX XDFE1068C
X X XX DEF10s%0
XX',4B('DFE10700

L9 (=) /1X, 48 (DFE10T710

,53 (=) /1X,53 (" -"), " XXXX¥XX DFR10720

¥ X X X X

X XXx!

D51 =X

ST

X

-1} /1X, DET10730
X DEF 10740

X' ,57 (=) /1¥,56('="'), XX DFE10750

X X¥X XX
E(r=r)

X
XX¥ XXX

1,57 ("

XXX

-'y /11X, DEF10760
XX', DFR10770

XX ,56 (" =1) /1X,56("='),'X ¢,DER1074D

XXX Xy X

_SAh(T='),'X  XXXXXXXX  XXX', S56('-'))

XX  XX°,

56 (

-ty /1X,DER10TC0
DFE10400

WEITT (6,5) DFE10&10

S FORMAT (1X,55('=") , *XX XXXXYX XX¥',56 (=) /1X,55("-"), DEE10620
_TYX X X XXX',56('-') /1X,55('-*),'¥X X X X X X X XX', DFE10830
TSH (Y1) /1X,55 (=) L, XX X X ¥ X X XX',56('-1)) DER 10840

PETUEN
FND
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AFFFNDIX TARLIF 1. (CONTINUED)

SURROUTINF LYHEAD
C FRINTS A TITLE PAGE FOR THF PYNAPLAN CHAPTER.

WEITE (6,1)
1 FORMAT('1',,///////55X,"AN INTEODUCTICK TO'/51X,'WHITE-TAIIED DEER
NMANAGFMFNT'//64X,*AND* /57X, 'SUMMAFY GF COUNTY'/51X, *DEFE HARVEST
_ AND DFER HARITAT'/S58X,'CHAPRCTFFISTICS'//56%X,19('_')//56X,'A DYNR
“PLAN DCCUMENT'/S6X,19('_")/////57X,'DFVFLOPED BY THE'/42X,'DEPALTH
"FNT OF FISHERIES AND WILDLIFF SCIENCFS'/39X,'VIRGINIA POLYTECHNIC
_INSTITULE AND STATE UNIVEESITY!/51X, 'BLACESRURG, VIEGINIA 26061
_'///54X,"FINANCIAL SUPPOPT FLOM:'/4UX, 'A MCINYTIFIF-STENNTS FORESTR
_Y SFSTARCH GEANT! 47X, 'TH® U.S, FTSH AND WILDLIFFR SERVICF!'/39X,
T'ypILSU DEEAKTMENT OF FISHFEIPS AND WILDLIFE SCIENCFS'/41X,
_'VIFGINLA COMBISSION OF GAMF AND INLAND FISLFRIES'///52X,
TVAUTROL: FICHARD L. HOLIORAN'// /40X, 'THTS DYNAPLAN DOCUMENT TS A
“LRODUCT OF THE VIRGINIA'/44X,'DRVR MANAGENENT INFOEMATION SYSTEM (
_VADNIS) ")
FETURN
FND

81¢



AFEFNDIX TALLE 1. (CONTINUED)

SUERCUTINE REGKRE(X,N,M,ACTKL,ACTSN,PIFKL,ITFST,PRFED)

THIS SURKONTINE PERFORMS THT MULTIPIF REGLFSSIONS USED
TO DITLZDICT VIEGINIA DEER HADVESTS,

SUBFOUTINE FEGRE IN SSP PACKAGES MODIFIED FOF VA DEFR SYSTFM

THIS SUBROUTINF WAS OKIGTNALLIY ¥EITTEN RY THY COMBTINED EFFORT

CF¥ EILL CONLIN, STEVE HOFKVF, AND KRCEERT PFYSER (1974) USING

THE WESYLTS OF STEVF MFCHLERS' FFSEAFCH (1972) IDENTIFYING FACTORS
WHICH STGNIFICANTLY INFLUENCY VIFGINTIA DFLET HARVESTS.
MODIFICATIONS WERE MADE BY RICHAED HOLLGRAN, 1977,

XeoesoARPYAY CONTAINING VAPIABLES FOF [FEGRESSION
Neooo o NUMIFR OF OBSERVATIONS
Mesoeosoo NUMRFR OF VARIABLES
ACTK)! .. ACTUAL HAEVEST (SENT) ,I'TFFERENCE:PRFD KILL - ACTKL (RETURNED)
ACTSN, ., ACTUAL SEASON TYPE HFYLT(SENT) ,% DIFFLZRFPNCYF (KETURNED)
FPRKL,, . PPETICTED KILL (RETUPNTD)
ITEST = ?-¢ PREDPICTIONS FOEF 'EULIABTLITY 7TAPLYE
1 PRECICTION FCEF NLXT YFAL
PFED.. . ARKKERY RETURNING PEFDICTTIONS FORX UEXT YFPAR

AN AN N YOO A YA OO,

FRAL INTCPT

LOGICAL USING

INTEGEP V3,TK1,TK2,TK3,S1GN(3)

INTEGFE PTFD(3,5)

BEAL ¥ (180)

COHMCN /VADFFE/ IRANK(3),USING(S),V1,V2,V3

ESAL T025(15) /12.706,4.303,3.162,2.776,2.571,2.447,2.365,2,306,2.2
162,2.227,2.201,2.179,2.160,2.1645,2.131,

NTUENSION YBAE(6), STD(6), D(6), ®Y(b), I3AVF(6), B(6), SE(6),
1T (6), W{6), KX(36), R(36), ANS(10)

10=1

612



AFFENDIX TARBLF 1. (CONTINUED)

C PFAL ACYS5N IS SET TG INTEGFE IST

IST=INT (ACTSN)
CALL COR"E (N,M,IO0,X,XBAR,STI,?X,R,",R,T)
NDEP=H
K=M-1
ne 1 I=1,M

1 ISAVE(I) =1
CALL CEDLE (M,R,NDEP,K,ISAVF,PX,[Y)
CALL MINV (RX,K,DET,B,T)
I¥ (DET) 3,2,3

C
C IF DETEXMINANT .EQ. O THFN NC PEFDICTICN 1S MADE.
C PCTSY IS5 SFT FQUAL TO 10000. TG INDICATE NG PKEDICTTION.
C
2 ACTS®=10000,
ESTU N
: CALL MULTS (N,K,XBAR,STD,U,TY,FY,ISPVF,R,SR,T,ANS)
C
INTCPET=ANS (1)
SY=ANS (3)
FFKOT=T025 (N-K=1) *SY
C
IF (M.G".4) GO TO 4
PTF=TNTCPT+B (1) *V1+B(2) *V2
IF(ITFST.NF.1)GO TC 30
C
C KUD....3FASON TYPE INDICATCE
C

1F (USING(1))KID=1
TF(USING(2))KUD=2
1F (USTNG(3) ) KUD=3
PEED (KD, 2)=V3
30 TPTK=(ALOG(FLOAT(V3)) *E(3)) +FTK

0¢e



AL EENDIX TAPLYLE 1. (CONTINUED)

C IF PFEDICTICN IS PAKT CF PRFIMICTION BISTOFY, GO T0 31

C 1F PIEDICTICN IS FOR NEXT YFAK, PREDICTIION IS STORED IN 'PRED!
C AND FETUENFD TO MAIN PROGEAM.
C

IF(ITEST.NF.1)GO TC 31
TK1=FXP (TPTK-ERROR)
TK2=FXP (TPTK)

TK3=ELXP (TPTK+ERKOR)
PRED (KUD, 3) =TK1

PEED (KU, 4) =TK2

PRFD (KON, 5)=TK3

FETUT N

EEGIN T®STS TO CHECK IF PRFDICTICGN WAS FOL ACTUAL SFASON TYPFE HELD
FGR Pr=nICTION HISTORY---F¥ILTARIITTY TABLTF,.

aRaRala

31 IF(LNOT. USING(1))GO TO 32
IF(IST.NT.1)G0 TO 32
DIFF=FXDP (TFTK) -ACTKL
TF(ACTKL.LT,.1.0)ACTKL=1.0
PDIFF=(DIFE/ACTKL)*100.
ACTKL=DIFF

ACTSE=PDIFF

PhKL=EXD (TPTK)

RETHIN

17 (L NOT.USING (2)) GO TO 33
TF(IST.5E.2)GO TO 33
PIFF=FXP (TPTK) -ACTKL
IF(ACTKL.IT.1.0)ACTKL=1.C
PDIF¥=(DIFF/ACTKL) *100.
ACTKL=DIFF

ACTSN=PDIFF

PREKL=EXD (TETK)

EETUEN

(1)
[RV)

1ee



APEFNDIX TABLE 1. (CONTINUED)

~

MmN

£~

TN NS

Y

IF(.KCTLUSING (3)) GC TO 34

T7(IST.NF.3)GO TO 34

DIFr=EXP (TPTK) -ACTKL

IF(ACTKL.LT.1.0)ACTKL=1.0

PDIFF=(DIFF/ACTKL) *100.

ACTKL=DIFF

ACTSN=PDIFF

PRKL=TXD (TPTK)

FETUPN

WHEN THEFF WAS NO PREDICTION TOF ANY SEASON TYPT OK NO PREDICTION
FOP ACTUAT SEASON TYPE HFLD....ACTSH=10000,,SIGNALING NO PEEDICT.

ACTKI=0,0
ACTSN=10000.
RETUPN

ERGRISSION FQUATIONS FOLR MULTIPLY SFASCN PEFRDICTIONS. o essss

Do 11 J=1,3

IF (MN.N%.5) GO TO 5

IF (.MCT.USING(J)) GO TO 11

1F (J.TFO.TRANK (1)) SIGN(1)=1

TP (J.NE. LRANK (1)) SIGN(1)=0
PTK=INTCPT+B (1) *V14B (2) *V2+SIGN (1) *E (4)
GO TC 10

KSSIGNTHNG APPROPRIATE DUMMY VAFIAELY VALUES FO® SEASON TYPF,
GO 10 (9,7,8, Jd
SEASON TYPF = 1

SIGN (1) =0
STGN (2) =1

2ece



AEFENDIX TABLE 1., (CONTINUED)

~ O

[po i BN el ]

N

aNaNal

19

GC TO Y

SEASUN TYPPF = 2
SIGN (1) =1

SIGN (2) =0

GO TO @

SEASCH TYDPE = 3 & 4

STGN (1) =0
SIGN (2) =0

PTK=TNTCPT+B(1)*VI4B(2) *V2+STGN (1) ¥R (4) +SIGN (2) *& (5)

CONTINUD
Ir FFEDICTION IS FOK NEXT YEAR, SLOEF

IF(IYFST.NF.1)GO TO 19
IF(J.FQ. 1) PRED (J, 1) =1
I¥(J.By.2) PEFD(J,1) =2
I¥(J,.%0.3)PEED(J, 1)=3
PHED(J,2)=V3
TPTK=(ALCG (FLOAT(V3))*B(3) ) +I'TK
IT(ITEST.NEL1)GO TO 20
TK1=®XP(TPTK-EEROR)
TK2=TXP (TFTK)

TR 3=eXD(TPTK+ERKOR)
PRED (J, 3) =TK1

PRED (J,4) =TK2

PHED (J,5) =TK3

GO TH 11

IN

tpropt

TO BT PETURNED,

REGIN TRESTS FOR ACTUAL SEFASON TYPF [IFWLC=PREDICTED SEASON FGF

PREDICTICN HISTORY.

£ee



APTENDIX TAELE 1. (CONTINUED)

20 TF(J.NE.1)GO TO 21
IF(J.NE.TST)GO TO 11
DIFF=FXP (1ETK) -ACTKL
IF(ACTKL.LT.1.0)ACTKL=1.0
PDIFF=(DIFF/ACTKL) ¥100.
RCTKL=DTIF¥
ACTSN=PDIFF
PRKL=EXP (TPTK)

EETUEN

21 TF(J.NF.2)GG TO 22
IF(J.NE.IST)GO TO 11
DIFF=2X1' (TPTK) -ACTKL
IF(ACTKL.LT.1.0)ACTKL=1.0
PPIFEF=(DIFF/ACTKL) *100.
ACTKL=DIFT
ACTSH=PDIFF
PRXL=EXF (TPTK)

FETUEN

22 TF(J.NF.3)GO TO 11
TF(J.NF.IST)GO TO 11
DIFF=EXP (TPTK) -ACTKL
IF(ACTKL.LT.1.0)ACTKL=1.0
PDIFF=(DIFF/ACTKL) *100.
ACTKI=DIFF
ACTSN=DPDIFF
PEKKL=FXP (TETK)

RETULN
11 CONTIND L
C
C NO PEREDICTION FOR ACTUAL SEASCN HELD,

ACTKL=0.0
ACTS5N=10000.,

tiee



(CONTINUED)

AEEFNDIX TABLE 1.

PETUPN

END

CATA

SUBROUTIN

KEQUTRED FCR SSP PACKAGE

FEETUIN

FND
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AFTFFNDTIX TABRLE 1. (CONTINUED)

aNeoEaNaNeNe!

N alNa N al el ale W

10

SUBRCUTINF GKkAPH(DENS1,DFNS2,CTYNO,V1,V2,L,¥YR,COUNTY,ITYPE,DIST,N)

THIS SUBFOUGTINF 1S CALLED TC PFCDUCE HISTCGPANKS OF COUNTY,
DISTHFICT, AND STATF DEEF HARVFST CATaA,

VIev2 = 1 TK TTYFF = 1,...COUNTY. .. .SINGLE VARIAPRLE
2 BK Ze oo s CCUNTY,, . .TWQ VARIABLFS
3 ABK 3¢.e . NOT VALID
4 PDK 4,...DISTRICT.,...TWO VARIARLES
S5 TK/SQOM Seee o STATF Ve o YUARS. . ONE VARIAEBLE
6 BK/SQM Bewe o STATE. . o YFARS,.TWO V2EIABLES
7 ABK/SQM Teoe o STATR ... BY COUNTY
8 DK/SQOM

DIST = AEKGUMENT INDICATIFG WUHICH DTETRICYT IS LETNG USED

INTECEF L,YF,COONTY,V1,V2,DIST

INTEGFE%2 CONO (98) ,CTYNO(L)

FZAL DELS1(L),DENS2(L),TFNMP1(98),TEND2 (Y8),¥YNUM1(10),YNUN2 (10)
RFAL MAX

INTEGEA%*2 XLABEL(14,98),TITLE (3,24)

INTEGFE*2 KEFEV (16,98) ,TITITCS (30,24) ,GRADPHT (A0, 120) ,GRAPH2 (60, 130)
COMMON/IPLOT/ABRFV, TITL ES

IF(ITYPE.GF.3)GO TC 200

CALL PLGTTING ROUTINES TG CFFATF COUNTY HISTOGERAMS,

L=YK

PO 10 T=1,YE

TEEP1(I) =DENST (I)
TEMDP2(I)=DFNS2(I)
CONTINUS

CALL EANK (TEMP1,CTYNO,L)
MAX=TENPT (1)

IF(MAY .EG.C) RFTURN

922



CALL TYTEL(100,V1,TITLE,CCUNTY,L)

CALIL XAXIS(O,L,CTYNO,XLARFI)
CALL HISTO(DRNS1,MAX,L,XLAREI,TTTLE,GRAPH1,YNUNT)
I#(ITYPE.EC.2)GC TO 100
CALL CCHMBN (GEAPH1,GRAPH2,100,YNUNMT,YNUKZ,N)
FRETUKN

100 CALL LANK (1EMP2,CTYNO,IL)
MAX=TEMD2 (1)
Tk (MAX.FC.0)RETURN
CALL TYYFL(100,V2,TITLF,CCUNTY,L)
CALL XAXIS(0,L,CTYNO,XLAEEL)
CALL HISTO(DENS2,MAX,L,XLARFI,TITLF,GLAPH2,YNUM2)
CALL COMPN (GEAPH1,GRAPH2,0,YNUMT,YNUF2,N)

FETIHEN
200 TIF(ITYPE.GF.5)GO0 TO 300
C
C CALI PIOTTING FOUTINES TO CEFATYE DISTLHICT HISTOGRAMS,
C

ro 205 I1=1,1L
205  COHO(I)=CTYNO (I)
CALL [ANK(DFNS1,CONO,L)
IYPONF=YR -1
CALL TYTFI (D1ST,V1,TITLE,CCUNTY,TYRONE)
CALL XAXIS(1,1L,CONC,XLABFL)
CRLL HISTO(DENS1,0,L,XLARFL,7ITLE,GEAPRT,YNUMNT)
CALL KANK (DENS2,CTYNO,L)
CALL TYTFL(DIST,V2,TITLE,CCUNTY,YR)
CALL XAXTS(1,L,CTYNC,XLARFL)
CALL HISTC(DENS2,0,L,XLAKEL,TITLF,GPAPH2,YNUM2)
CALL COMRN (GEAPH1,GEKAPH2,DIST,YNUMT,YNUNM2,N)
KETUTN
300 F(T1YPF.F(.7)GO TO 400

C CALL PLOTTING RCUTINES TC CRIATT STATLF HISTOGRERAMS:BY YEAF,

XA



ATFENDIX TABLF 1., (CONTINUED)

PO 305 I=1,L
TEADP1(I)=DENS1(I)
TFEXP2(I)=DFNS2(I)
CONG (T) =CTYNO (I)
305 CONTINUE
CALL PANK (TEMP1,CONO, L)
SAX=TRHP1 (1)
Com=m= 77220 (0) IS USED AS ARGUMFNT 7O PFEVENT YEAF NUWBFL FEOM BFING
(===-- PRINTFD ON HISTCGRAM TITLF.
CRLL TYTEL (200,V1,TITLE,COUNTY,O)
CALL XAXIS(O,L,CTYNO,XLAFFL)
CALL HISTO(DFNS1,MAX,L,XLAPEL,TTITLZ,GFAPHT,YSUNT)
IF(ITYPE.FQ.6)GC TO 310
CALL COMPBN (GKAPH1,GRAPH2,200, YNIM1,YNUM2,N)
FRTULN
310 CALL ®ANK(TEMP2,CONO,L)
FAX=TEMP2 (1)
C----- ZEFO(0) IS USED AS ARGUMENT TC PYFVFEKT YEAF NUM3TR FROM BFING
C-mm=- PRINIED ON HISTOGKAM TITLF.
CALL TYT®L(200G,V2,TITLE,COUNTY,0)
CALL XAXIS(0,L,CTYNG,XLARFI)
CALL HISTO(DFNS2,MAX,L,XLARFI,TITLS,GEAPH2,YNIA2)
CALL CC™RN (GRAPH1,GRAPHZ2,300,YNUN1,YNUN2,N)
FFTORN
Cmmmmmm - HISTOGKAMS FOR THE STATE EV CONNTY
4C0 DO 4¢1 1=1,L
401 CONO(I)=CTYNO (I)
CALL +ANK (DENS1,CONO, L)
CALL TYTFL(200,VY,TITLF,CCONTY,YI)
CALL XAXIS(1,L,CONC,XLABFL)
CALL HISTO(DENS1,0,L,XLAFFL,TITLE,GEAPYT, VHUYT)
BETUEN
END

8¢



APFFNDIX TARLE 1. (CONTINUED)

e NeNalN el

SUBECUTINE FANK(VAR,CONC,I)

THIS SUBFOUTINE RANKS, IN DESCEVNDING OrDEER, CATA SENT
TO IT IN THE VECTOE 'VAR' ANT ALSO FPAFRANGES THT
COUNTY RFPFRENCE CCDES CCNTIANFD IN THE VECTOF 'CONO!
TO CORRESPOND TO THE RANKED DATA.

INTEGER 1.,C

FEAL VAR (L) ,TMP
INTREGEF%*2 CONO (L)
no 1 I=2,L

Cc=T

TF(VAX(C) .LT.VAR(C=1)) GC TC 1
THP=VAE (C)

VAR (C)=VA® (C-1)
VAR (C-1) =1MP
TAE=COND (C)
CONO(C)=CONO(C=1)
CONO (C=1) =THMP
c=c-1

TF(C.EQ.1) GO TO 1
GO TC 3

CONTTHUR

EETUEN

FND
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AEITNDIY TAELE 1. (CONTINUED)

SUFRCUTINE TYTEL(IX,IY,TITIF,CCUNTY,TIYEAK)
TH1S SURKOUTINE PEEPARFS TITILFS FCI THW VARTIOUS
HISTOGRAMS, VARIABLES IX AND IY ARE APGUMENTS
INDICATING THE TYPF CF GIAPH TO 5F MADF,
IX = 1-6,..DISTRICTS
= 100...COUNTY
2004.4 4 «STATE
1...TK
Z++sBRK
3...ABK
4,.,..PDK
S5.¢.TK/SOMN
A.. BK/SCM
7.4.AEK/SQOM
8,.,.DK/SOM
INTFGTF 1X,IY,ID,CCUNTY,YK
INTEGFE*2 TITLE(3,24) ,TITIFES(30,24) ,8BREV(1(,93)
INTEGEE*2 NUM(10) /00,11y, P 220 #3300 V440 1550 166t 17770 188,199
!
W/
INTEGER*2 ELNK/Y '/
COMMON/HETLOT/ABEEV,TITLFS
6o 9 I1=1,3
DO 10 J=1,24
TITLF(I,J)=BLNK
10 CONTINUZR
) CONTINUR
IF(IX .BC. 100)GO T0 6
YEe=TYZAR+46
IPIG1=Y’/10
IDIG2=YR~-1DIG1*10
DO 5 I=1,24
IF(IX.FQ.200)G0 TO 2
TITL®(1,1)=TITLES(IX+10,7T)
GO TO 3

1V

wono

aVealaNaNaatalaNeNaNeaNeNaNa
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AFEFND1IX TARLE 1, (CONTINUED)

2 TITLR(1,I)=TITLES(10,1I)
3 IF(IYFAR,FQ.0)GO TO 15
TITLFE(2,1)=TITLES (1Y,I)
TITLF (3,4)=NUM(2)
TITLE(3,5)=NUM(10)
TITL®(3,A)=NUM(IDIG1+1)
TITLF(3,7)=NUM(IDIG2+1)
GO TO 5
15 TITLF(2,I)=TITLES(IY,I)
5 CONTINUE
RETU™N
h  ID=COCUNTY
po 7 I=1,14
TITLL(1,7)=ABREV(I,ID)
7  CONTINUR
ro 8 1=1,24
TITLE(3,1)=
8 CONTINUZ
PETUOEN
END

TITLES (1Y, I)

1€2



AL FENDIX TARLE 1, (CONTINUED)

SURPCIUTINF® XAXIS(LID,L,CONC,YLAEFL)

TEIS SUBROUTINE PRFPARFS THE X-2¥IS IABFLS TOER ALL
HISTOGFAMS... EITHEF YEARS COF COUNTY NAMFS,

TF LID=1 THEN THE X-AXIS SHOUID CONTAIN THE COUNTY NAMES
FEFRESKED TO IN VECTOR 'CONC'...CTHEFWISE YFAES ARFE ASSUMED.

AN A ANA

INTEGFE LIT,L
INTEGREF*2 TITLES(30,24)
INTEGEE*2 CONO(L) ,ABREV(16,9%) ,XIABFEI (14,98)
CO4MON/HPLCT/ABREV, TITLES
INTEGEIR*2 ELNK/Y '/
ITNTEGER*2 MUM(10) /000", 011 0220, 0320 vqpur 16550 a0 V7TV 1859 ,199
At/
po 1 1=1,1L
no 2 J=1,14
XLARFL (J,I)=BLNK
2 CCNTINOR
1 CONTTNU®
TF(LID.FD.1)GO TO 100
po 1¢ 1I=1,953
XLABFL(1,1)=NUM(2)
XLABTL(2,1)=NUM(10)
10 CONT 1IN}
DO 20 I=1,3
XLABEL (3, I)=NUM(5)
20 CONTINDE
M=3
bo 40 1I=1,5
DO 3¢ J=1,10
M=+
YLABEL (3,M)=NUM(I+5)
0 CONTINU™

2ee



AFEFNDIX TARLF 1. (CONTINUED)

40 CONTINUY
DO 50 I=7,09
K=1=-6
XLABYL (4, K) =NUM(I+1)
¢  CONTINUE

M=3

po 70 I=1,5
DO 60 J=1,10
K=J-1

p=M+1

XLARTL (4,M)=NUM (K+1)
0 CONTINUZ
70 CONTINU®
FRTUPN
110G DO 120 I
PO 110 J=
IC=CONO (J)
XLARYL(i,J)=ABREV(I,ID)
110 CONTINUX
120  CONTINUE
FETUEN
END

1,14
1, L

€ee



AEFENDIX TARBL® 1. (CONTINUED)

THTIS SUBKCUTINE CREATES THT AXES AND PILOTS THEF DATA FOR
1THE LISTOGTAMS, THE HISTOGERAM IS PU7T INTO AN ARVAY 'GRAPH!
DIMENSTUNTL (60,130). TITLES ARF ATSC PLACTD IN THE YARRAY!
AS WYLL AS THE X-AXIS LARFLS (YFAES OR COUNTY NAMES).
THT HISTOGKAM IS SCALED TO ALLO¥ 10% QF TUHF TOTAL RANGE OF
THE LCATA T0 BE ADDED ONTC TUT TOP TC AVOTID OVEEP! INTING

) BY THY T'ITLFS.

aNaNaN el el el

INTFCKEY L,TOP,IDN
INTFCRF I1IONF, ITWO,ITRES,IFCUH,IFIVE,LSTRT,LBGN, LFND, LBT
INTECEE*2 YLABEL(14,98)
INTEGER*2 GLAPH(60,130),TITLF (3,24)
INTVGRP®2 AST/Y||*'/,DEC/'" ..V /,DCS/v 44V 4 MIN/ V==V )/
INTEGEE=%2 PINK/! L4
FFAL CiYMAY,YNUMB (10)
KEAL MAA,TFNS (L), DOWN
FEAL 2,YFIND,YTOP,YINCE,YTIPD
o 3 I=1,60
DO 4 J=1,130
GRAPF (I,J) =BLNK

Yy CONTINDR

: CONTINUR
IF(L.GT.24)G0O TO 6
LT=50
Go T 7

£ LT=L+4
IF(LT.1T.50)LT=50
7 CONTINUE

Corm===- Y- AXES==-==m===
DC 10 1=1,41,5
GRAPH (I, 1) =F0S
GPAPH(I,LT)=POS

3

H’e



AFEENDIX TABLF 1., (CONTINUED)

O S J=1,4

K=T+J
GRADPH (K, 1) =MIN
GKAPE(K,LT)=MIN

£ CONTINUE

10 CONT INUE

GEADH (46, 1) =POS

GEAPU (46, 1T)=POS
Cmmm-- X=AXTS=mmmmmmmmmm -

LBI=1.7-1

DO 20 I=2,1ET

GLAPH (1, 1) =DEC

GEAPIi (U6, T) =DEC

20 CONTINUE

C

(-=nm==- CALCULATING SCALE FOKk GFATP--=—o--ommmm e 8
C n

MAX=DENS (1)
IF(CTYMAX.GT.0.0) MAX=CTYKAX
7= MAX + MAY®0.1
MaYX=7
YINCT=2/9.

DC 21 I=1,9
YNUME (I) =2
Z=2-YINCRK

1 CONTINUT

YNUME(10) =C.0

R PLOT HISTOGRAM-==-===-=---
K=13
YFIED=U45. /MAX
po 35 1=1,1
TO¥N = DENS(I) * YFIND
IDN=TWT (DOWRN+0.5)



AEEFHNDIX TARLE 1. (CONTINUED)

TOP = U46-IDN
DO 30 J="0P,U6
GEAPI(J,K) =AST
IF(TCP.EQ.46) GRAPH (J,K)=DFC

=0 CONTINUE
1F(L.GT.Z24)G0 TO 31
K=K+2
GG TO 35

31 K=K+1

5 CONTINUE

C-emmmmm- TITLE GEAPH======-====-
IF(CTYMAX L NE.0Q0.0) LTI=27
LSTRT=LT-26
LEGN=LT =25
LEND=LT=-?
DO 45 I=TEGN,LEND
K=1I-1STRT
DO 46 J=1,3
M=J+1
GEAFD(M,[)=TITLE(J,K)

4e CONTINUOE

45 CONTINUT
C---=== LARTLS X/AXFS=-=--=-=-=-=
N=3

PO 55 1=1,L
PO 50 J=47,60
h=J-46
GRAPY (J,N)=XLABFL (K,I)
50 CONTINUE
ITF(L.GT.24)G0 TO 51
N=pN+72
GO TO H5
51 N=N+1
55 CONTINU®

9€e



PPEFNDIX TABLF 1. (CONTINUED)

IP(L.LE.4O) RETURN
WRITE(6,70)
TO FORMAT('1',50X,'WIEKGINIA DFET HAFVEST SUMMARY?')

k=0
pe 90 I=1,9
K=K+ 1
WRITF(A,80)YNUMB(I), (GEAPHB (K,N) ,N=1,120)

80 FORMAT(1X,F7.2,1X,120A1)
DO 8BS J=1,4
K=K+1
WRITTF (€,82) (GRAPH (K,N) ,N=1,120)

B2  FOBMAT (3X,120A1)

&5 CunTINUSR

10 CCNTINT G
WRITY¥(6,8C) YNUMB (10), (GTAPH (4f ,N) ,N=1,120)
ro 100 I=47,60
WEITY (6L,82) (GRAPH (I,N) ,N=1,120)

160 CONTTHNE
F¥TUN
END

LE2



ACTFUDIX TABL® 1. (CONTINUED)

el aNolaReNaNaEaNaNaNa!

[

472

[\S]
Ln

SUBROUTINFE COMBN(X,Y,ID,YNMF1,YNUM2,NH)
THIS SUBKOUTINF IS CALLED WHFN 2 HISTOGEAMS MAY RE PLACED ON A
SINGLE PAGE. HISTOGFANMS IN X AND Y ARRAYS ARF COMBINED,OF
ONLY X IS PRINTED KHFN Y IS ENPTY, ALL HISTOGRAKS SENT TO
TY1S SUBROUTINE MUST 3% LESS THAN 50 CFARACTEES WIDF.
SURRGUTINE HISTO PEINTS FULL TAGE “ISTOGRAMS.
X £ Y----ARRAYS CONTAINING HISTOGFAMS FROM HISTO
IP---ICFNTIFIER = 0...2 ETSTOGRAFS,..CGUNTY
100...1 HISTOGFAM,..COUNTY
1>6...DTSTETCTS. .2 ETSTCGRANS
200, ...STATF..YFARS. .. 1 HISTOGRAM
300....5TATF,.YEARS..2 PISTOGRAMS
YNUM1 & YNUM2--VECTORS CONIATNING Y-AXES NGEBIRS FOR X&Y,RFSE,
INTEGER*2 X(60,130),Y(60,130) ,GRAPH (A0, 130)
INTEGRE%)? TITLFS(30,24),TITLI (24) ,AFCEV(16,98)
FEAL YNY&1(10) ,YNUM2(10)
CONMON/HETLOT/ABREV, TITLES
I¥ NOT A DISTRICT HISTOGRAM RYPASS TITLES
I¥F COUNTY GRAPH AND IS SFCOND PAGF THEh START NEW PAGFE
IF(ID.ED.O JAND. NH.EQ.2) WRITF (6,42)
TF(ID.EQ. 100 AND. NH.EQ.2)WITITF(6,42)
FORMAT (*17)
IF ONLY ONE GRAPH/=-=---GC TC 100
I¥(1ID.50.100)GO TO 100
IF TWO GLAPHS GC TO 41
IF(1D.F0.0)GO TO 41
IF A STATE HISTCGRAM GG TC 200 TO PRINT TITLW
IF(ID.G%.200) GO TO 200
F=TAKES (IT) +10
Do 25 I=1,24
TITLE(I)=T1TLES(K,I)
CONTINUE
WEITE(6,30) (TITLE(I),I=1,24)
FOREAT(*1?,42X,'DISTRICT DFEX HALVEST SUMMATY: ',20R1//)

gee



AFTENDIX TABLE 1, (CONTINUED)

C IF ONLY ONF GRAPH FOR DISTRICT THIN GO TG 100
IF(ID.LT.0)GO TO 100
C PRLINTING Y-AXIS NUMBEES AND HISTOGRAMS FOR TWO GRALPHS
41 K=0
ro 60 I=1,9
K=K+1

WETTL(6,45) YNUMT (1), (X(K,L) ,1=1,50) ,YN082(I), (Y (K,L),1=1,50)
45  FCFMAT (3X,F9.2,1X,5081,3%,F9.2,1X,50A1)
PO 55 J=1,4
K=K+ 1
¥PITF(6,50) (X (K,L) ,L=1,50) , (Y (K,L),I=1,50)
50 FOE¥AT(13X,50A1,13X,50A1)
LE  CONTINDR
£¢  CONTINUT
WDRITE(6,45) YNUMT1(10), (X(46,L) ,L=1,50),YNIw2(10), (Y (46,1),L=1,50)
17 X-hXIS IS YEARS THFN GC TO 80----ONLV 4 LINES IS REGUIRED
“HLS IS DONE TO PRODFRLY ALTIGN [RINTOUT AND PROHTIBIT SKIPPING
¢ POSSIBLE EXTRA PAGFS THAT COULD OCCUE.
1F(IT.EG.0) GO TO 80
O 7S I=47,60
WKITE(6,50) (X (L,d),J=1,50), (Y (I,J),3=1,50)
75 CCNTINUE
RETUEN
Q0 DO 87 1=i47,50
WELTI (6,50C) (X(I,Jd),Jd=1,50), (Y (TI,d),J=1,50)
€7 CCONTINUR
FETUFRN
C BEGIN PRINT OF SINGLF HTSTOGKAM ¥ITH Y-AXTS NUMBFRING

g
=K+1
TE(A,82) YNUMI(I), (X (K, 1) ,L=1,50)
B2  FORMAT (35X,F9.2,1X,5041)
DO 85 J=1,4

6£2



AFEFENDIX TABLE 1. (CONTINUED)

93

!)O

105
110

115

NY NO
D2
—_

K=K+ 1
WEITF(6,%3) (X (K,L) ,L=1,50)
FORMAT (#5X,50A1)
CONTINUT
CONTINDT
WRLITE(6,32) YNUM1(10), (X(46,L),1=1,50)
I¥ XAXTIS IS YEARS, GO TC 110  OMLY 4 LINFS AFF NEFDED
IF(ID.GE.100)GO TO 110
DO 105 1=47,60
WRITE(6,83) (X(I,L),L=1,50C)
CONTINDT
LFTUELN
DG 115 T=47,50
WETTF(6,83) (X (I,L),L=1,50)
CONTINUE
FElUEN
WRITE(6,201)
FOYMAT (*1',50X,'VIRGINIA DFFI HAFVEST SUMMALY')
IF ONLY ONE HISTOGEAM GO TO 100 TO EBFINI
TF(IN,:0.200)GO TO 100
17 2 HISTOGRAMS, SET ID=0,THEN 3¢ TC 41 TU PRINT
ID=0
GG TO 41
LND

ot



AFEFNDIX TARLE 1. (CONTINUED)

SURROQUTINE GRAF(V,FIPS,ICCN,JYFALS, NCCUNT)

THIS SUBFOUTTNE DETERMINES THE OPTIMNUM DETE MANAGEMENT REGIONS
FOF VIKGINIA BASED ON 5 YEAES OF COUNTY DATA...ov..o
TOTAL KILL / SQ.MILF FOFRFST EANGE ,/ % HUNTING DNDAYS

THIS SUELCUTINE WAS MODIFIEFD FRCM A FRCGRAM WPITTFEN RY
FUDOLEH GFAF (1973), VFIESH,

SO0

INTEGFR GFP(50,50),CNT (50)
DIMENSION DSTPT (98)
DIMFPNSTON 1CON(99,99),V(15,99) ,CASES(59),NBINE(99,99) ,J0HN(99),
T¥(9%),Y (99)
CCMPLEX®1¢ FIPS(99)
Do 410 1=1,10
DO 405 u=1,30
GEP(1,J) =99
4cs CONTINO®
410 CONTTINDOY

C 2 ISLANDS
15=2

C 98 CCUNTIES
NI=NCOUNT

C 5 VAFIAALES TC BE USED IN GRCUDPING PFOCESS
NDIM=5

C L.IATT kEGIONS TO NQ MORE THAK 25 COUNTIES FACHKH
NSIZ =25

C 7 KEGIONS ARE TO BE MADE

MMGrEP=7

NOGRF=N1I-NIUMGEP

JIM=NSIZV*2

DO 2063 JkE=1,NI
203 JCHN(JR)=1

JACK=0

[Sut4



DO 31 L1=1,NI

DO 30 L2=1,NI
20 NBINE(I1,L2)=0

SBTNE(L1,L1)=L1
31 CONTIND®

PO 101 1J3=1,N1
101 CASES (IJ) =1.0

C

C

¢ DETFRHINING SINGLE OR MULTIVARIZELT

C

TF(NPIM.FQ.1) GO TOC 500

C

C DETUFINING MEAN, STANDARD NEVIATION, STAUDA%D SCORE
C

DO 1001 I=1,NDIM
S = 6.0
Lo 1002 J=1,N1

1002 SUN = SUM +V(I,Jd)
TNI=NI
FMEFAN=SUF /TNT
SUNSC=SNM*x*x2/BNT
SUM1=0,0
ro 1203 K=1,N1

16003 SUMT=SU%1+V (I,K)**2
S=SOKT((SUM1-SUMSQ) /(RNI-1.0))
DO 1004 ¥=1,N1
IF(S.LQ.0,0) GO TO 1013
V(I,™) =(KRMFAN-V (I,M4))/S
GO TO 1004

1013 v(I,® = 0.0

1004 CONTINUE

1001 CONTINUFE
¥=0.0

ene



GC "o 19
C
C SINGLF VAFIARBLE COMPUTATICONS AND COMPUOTING GUAND MEAN (W)

5G0 SUM=6,0
DO S 1I=1,NI
5 SUM=SUN+V (NDIM,II)
FNI = NI
W=SUK/FNI

C DETEPMINIRG LPENOMINATOR OF *'G' FORMUTA

10 FOTTCH=0,0
DO 5GZ J=1,ND1M
PO 503 K=1,N1
03 BOTTCH=BOTTCM#+ (V(J,K) -W)**2
502 CONTINUK

~ o

BEGINYING GROUPING PROCESS THIU MATRICES
C
1000 NI1=NI-IS
PO 11 MACK=1,NI1
§CCq GMAX=0.0

C
C COMBINING CILASS I WITH CLASS J
C
DO 6 I=1,NI
T1=1+1
IS{IT1.,GT.NI) GO TO 6
Lo 7 J=11,NI
G=0.9
C
C TFSTIMG FOI CONTIGUITY

CHe



AEEENDIX TABLE 1. (CONTINUED)

IF (ICON(I,J).EQ.0) GO TO 7

C
C DETFRMINING THE NO. OF ARFAS GLOUPRED TOGETHER
C
DO 204 JC=1,NI
IF(JCHN (JC).LT.NSIZE) GO 70 205
204 CONTINUR
GO TO 19
205 IF ((JOHE(T)+JOHN(J)).GT.NSIZT) GO TG 7
C
C DETFIMINING NUMERATOR OF *G' FORMULA
C
19 CASF=CASES (J) +CASES (I)
T0r=0.0

PO 2002 M=1,NDIM
2002 TOP=CASEX ((V(M,I)+V (M,J)) /CASE=W) *%2+¢T0F

nO 2000 II=1,NDIM

DO 2001 JJ=1,NI

IF(JJ.FG.J) GO TO 2001

IF(JJ.F0.I) GO TO 2001

IF (CASFS(JJ).FQ.0.0) GO TO 2001

TOP=CASUS (JJ) * (V(TII,JJ) /CASFS (JJ) =H) *% 2470P
2001 CONTINU®
2000 CCNTINUR

C
C DETERMINING *'G' VALUE
C
300 G=TOP/BUTTONM
C
C FINDIN MAXIMUM *G' VALUE
C

IF(G.LT.GFAX) GO TC 7
IF(C.70.GMAX.AND,G.NE.0.0) GO 7T0 7
GMAX=G

e



APTFNDIX TAPLE 1, (CONTINUED)

7 CCNTINUE
& CONTINUR

C
C CHECKING TO SFE IF THE KAX. NC, OF NSIZE GPOGUTS HAVE BEFN CLACHED
¢

IF(GERX.FC.0.0.AND.MACK.GE.NT1) GO T0 12

IF(GMAX.EE.0.0) GO TO 12

NSIZF=NSI7F+1

TH(NSTZF.GF.JIM) NSIZE=NI+?

GO TO 6999

12 TC 14 KJI=1,KT

C
C RFDICING MATEIX BY ONE ROW AND ONF COLUMN
C

ICON (KJ,IMAX)=ICON(KJ,IMAX) +TCCN (KJ,JNAX)
14 ICON (IMAX,KJ)=ICON(IMAX,kJ) +TCON (JMAX,KJ)
DO 11 KJ=1,NI
TCON (KJ,JMAX) =0
114 TCON (JMAX,KJ) =0
PO 3001 KL=1, NDIM
V(KL,THAX)=V(KL,IMAX) +V (KL,JMAX)
3001 V(KL,JMAX)=0.0
CASES (IMAX)=CASES (IMAX) +CASFS (JMAX)
CASFS(JMAY)=0.0

WFITING HFRADINGS, TRIAL, GMAX VALUF

WEITF (6,100)

100 FGRMAT('0',1X,*TRIALY ,2X,'G-VALEF 1)
X (MACK) =M ACK
Y (MACK) =GMAX

¢ 16 WEITF(&,15) MACK, GMAX

‘aNaNaNaNa

a2



AFPFNDIX TAELE 1, (CONTINUED)

C 15 FORMAT (2X,I13,F10.5)
NRINE(1IMAX,IMAX)=IMAX
NRINF (I9AX,JMAX)=JMAX
DO 39 KX=1,NI
TF(NBINE(TMAX,KK) . NE.NBINF (JMAX,KK)) GC TO 38
TF(NEINE(IMAX,KK) .NE.O) GO TO 29
38 NRINT(TMAX,KK)=NBINE(IMAX,KK) +NEINE (JKAX,KK)
3G CONTINOR
nDe 17 IZPPO=1,NI
NBINT (JMAY,IZERO) =0
17 CCNTINUE

~

DETFEHMINING THE SIZFE OF EACH GROUTD

aNe!

JACK=0
Lo 202 X=1,NI
IFP(NGINE(IMAX,K).EQ.0) GC TO 202
JACK=JLCK+1
202 CONTINUE
JOHN (IMAX) =JACK
JOHEN (JMAX) =NSIZE
IF(MACK,GE,NCGRE) GC TO 6000
11 CCNTINTE
eet0 CONTINUR

PP ATATIONS FOR LISTING FINPL GFOUTINGS.esss.081Y IF FEGINN
NUSBRR LIMIT WAS SPECIFIFD.

GEOUTID ALFAS ARE TRANSFFEPED FEOM MATEIXY NPINE AND STORED RY
FPGION IN MATRIX GRP(L,K)s WITH L GFOOPS AND K AFFAS IN FACH.

ol aNaNalNelNalala!

1=1
BC 300 I=1,NI

9tic



APFFNDIX TRARLT 1, (CONTINUED)

CNT (L) =0
K=9
PO 400 J=1,NI
IF(NPINS(I,J).LE.0)GO TO 400
K=K+ 1
GRP (L,K)=NRINE(I,J)
1J=GIP (L, K)
DSTPT (IJ) =FLOAT(L)
CNT (L) =CNT (L) +1
400 CONTINUH
TF(CNT (L) « GE. 1) L=L+1
00 CONTINUE

LISTING OF FINAL GROUPINGS IS PRINTFL.(CGNLY IF A LFGION STZE
Li¥I7T WAS SPECIFIETL,)

[l a e el

¥LITE (6,4 14)
414 FORMAT ('17)
WPTITH(6,415)
415  FOREAT('0Y,49%,30("-1))
WEITE (P, U16)
416 FOFMAT(! ',49X,'CPTIMUM DFFF MANAGEMFNT HLEGIONS')
LYEAG=IYEARSH+UG
¥aITF(6,417) LYEAK
417 FOHMAT(' ',55X,'FCR VIRGINIA--19',I2)
WRITW(6,415)
WRITE (6,U418)
418 FOXNAT('0',87X,'KEGIONS FASED ON COUNTY SIMILALTTY')
WRITF (6,419)
419  FOL¥AT(' ',57X,'WITH RESPECT 7Q')
WRITV (6,420)
420  FOKMAT(' ',39X,'TOTAL KILL/SC. MTLE FOFEST EANGE/# OF HUNTING DAYS
X'
WE LTV (6,421)

L2



AFETNDIX TABLE 1. (CONTINUED)

421 TFTGRMAZ(YO',2X,126('-'))
WRITY (6,422)
422 FORMAT(Y ', MU0X, "% 00 ', 11X, b4mmme 01X, Y20 1Y, 06,0000 1Y
_o 11X, 06000 4, 11X,'0000 ', 11X,'00007")
WRITE (6,U23)
423 FORMAT (*+',104X,'XXXX?, 14X, " XXYXX")
KRITR(6,424)
424  FCORMAT('+*,122X,'AANAY)
WEKITT(6,425)
425 FOURMAT('+',122X,°VVVV?)
WERITF(6,422)
KHITE(6b,423)
WRITT (&,U024)
RRITD (6,U25)
WRIT:(6,426)
426 FOTMAT(* ',4X,*KEGION 1 ve e { RTGION 2 --=-- { REGIGN 3 :z2::
| PEGION 4 §}JI t EEGION 5 0000 | FEGION & 0000 | EEGION 7
_ Gooor)
WRITT (6,423)
WRITT (b,024)
WRITF(6,425)
WEITF(6,421)
PO 320 J=1,30
IG1=GKDP (1,J)
TG2=C:P(2,J)
1G63=GKP (3,J)
1GU=GhRP (4,d)
IG5=GKE {5, J)
IG6=GrP (A,J)
IG7=GRP (7,J)
AnITY(6,340) FIPS(IGY) ,FIPS (IG2),FIPS(IG3) ,FIPS(IGY),FIPS(1GS),
+FIPS (1GH) ,FIPS(IGT)
380 FORMDAT (Y *,2X,2A8,% | ',2A8,%% ', 28, ',2A8,'( ',2A8,'| ',2A8,"
+1 ',2A8)

gt



130 CONTINUE
WRITT (6,421)

EREGIGH DATA IS HRITTRN CNTO NUNIT 12(IEMPOFARY DISK PAK FIIF)
TO BT SFNT TO STEP2---SYMAP, FOR MAPEING,

[N a e

PO 351 I=1,98
WRITE(12,350)DSTPT (I)
350 FOEMAT(F20.5)
151 CONTINUFR
PRTUAN
END

6t



ALFENDIX TABLE 1. (CONTINUED)

aNalalalaieakaakaaXaNaka

aNaNale

SUBKOUTTNE SEACH{IYEARS)

THIS SUDXOUTINE SORTS COUNTIES INTO GRCUPS «TTH SIMILAR SEASON
KEGUIATIOCY CHANGES; YEAFS YF-1 70 YI.
SEASON TYPE & NUMBER OF FITHEERE SEX DAYS AEE USED FOK THE
CONPARTSCN TO DETERMINF SIVMILAKITY CF FEGULATION CHANGES,

A TAELE IS PRINTED SUMMARIZING FACH GRCUP OF SIMITLAR COUNTIES,

SOPTING STARTS WITH ACCOMACK COUNTY----FEMAINTING COUNTIES ARE
THYN TFSTED FOR SIMILAKITY AED POINTERS AEF SET TO IDENTIFY THE
GECUP., THEN THE NEXT UNGRCUDPED COUNTY IS5 TAXTEN RND COMPRFISONS
ATE MADE WITH THE FOLLCWING CQUNTIFS, COUNIIES ALRFADY ASSIGNED
TO GEOUPS AFE IGNORED. BECCETHRE CONTTNULS 0UNTII ALL POINTEES
HAVTF BEFN SET.

ERAL A (Y5, 4), ABKSM(98,40)

INTEGER PTH(98) ,YK, YR1,YR2,Y!3

DIYFNSION TK(98,40) ,BK(98,40) ,ABK (98,40} ,DK (Y8,40) ,PDK (38,U0)
D14FEaSION UDAYS(98,40) ,ESDAYS (98, 40),SFASON (98,40)

CO%PLEX %16 FIPS (99)
COMMUN/HAFVST/TK, ABKSM, Bk, ARt , DK, PDK, HDAYS, ESDAYS, SEASON, FIPS
YR=TYLARS

COUNTY $EASGN REGULATION DATM TS S™GPED LN ARFAY A,
A(I,NEN(T,2) —===== LAST SFASCNS REGHLATIOXNS.

A(1,3)8A(I,4) ~====-= THIS SFASONS KEGULATIOMNS.

pC 500 1=1,98

A(I,1) =SEASON (I,YR=-1)
A(I,2)=FSDAYS(I,YR-1)
»(1,3)=3EASON (I,YR)
A(I,4)=5LSDAYS(I,YR)
PTR(T) =0

CONTINUF

062



AEFENDIX THEBLE 1. (CONTINUED)

laNalala

[N

~ ~

~O O

510

BEGIN SORTING PROCFDURE--SFTTINKG FOINTEES TO INDICATE GRCQUPS,

I1=1
DO 530 1=1,98

I CCUNTY I HAD A
TO IDENTTEFY WITH

UN-UNIFORF SFASON TITHEY YEAR THEN GO TO 529
CORKECT TFOINTEER NUOMBER(100)

IF(A(T,1) .FQ.5..0R.A(I,3).FC.5.)C0 T0O 529

IP COUNTY WAS CLOSED EITHER YEAFR TUHEN GC TO 528 TO SET POINTER,

IF(A(1,1).F0.0..AND.A(T,3).FC.0.)GO T0O 528

THSTING T0 SEL IF

IF (P75 (T) W NE. Q) GO
PTR (1) =1L

M= 1

N=T+1

TEST ALL CCUNTIES
Du 526 J= B7,(;'8

TEST FO COUNTIES
I%(PTF ()  HE. 0) GO

COUNTY PCIYTTR HAS ALEFADY BEEW SET.

TO 530

AFTFR CCOUNTY T FOF SINHILAR SFASON REGULATICNS

ALREADRY GRCUDPFID,
TO 520

CUOAPAEY KFYGULATION CHANGFS OF CCUNTY J WITH THOSYE OF COUNTY I.
I¥ AL RFGULATIONS ARE THF SPMFE THEK ¢CINTEY IS SET TO GXOUP L.

DO 510 K=1,4

IF(A(J,K).NF.A(I,K))GO TO 52C

CCNTIND R
PTR(J)=L

152



AFPENDIX TABLE 1. (CONTINUED)

~

CONTINUR

IF A GkOJP WAS FORMED THEN INCEFMFNT L FOE PCINTER.
IF(M.FUL.1)L=1+1

GC T0 530

PTR=200 INDICATES CLOSED SFASON,
PTR(I)=200

GO TC 530

PTE=100 INCICATES UN-ONIFCEM STASON.
PT” (1) =100

CONTINTT

NGEPS=1L-1

K=0

YE1--CURRFNT YEAR; YR2--LAST YUAF; YE3--NEXT YFAD; (FOR TARLE HFAD)
YR1=YP+lUo

YRZ2=YE1-1
YR3I=YET4+1

262

BEGLIN SORTING COUNTIES BY CLHCUPS FOLRMTD AOVR...CALCULATING
TOTALS ANT PFRCENT CHANGFS,

K=K+ 1
TKSUM1=0,0
TKSOM2=0,0
PK1SUM=0.0
BK2STM=0, 0
DK1SU%=0,0
DK2SUM=0, 0
ABK1SM=0.0
ARK2SM=0.0
PDK1SM=0,0
PDK2SHM=0,0
WRITE(6,532)YR2,YR1,K
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540G

539

541

547

IX TABLF 1., (CONTINUED)

MARY--19',12,'-19',12,///71X, "TAELE ',12)

WEHITF (6,535)YR2,YR1,YE1,YF3

FCREAT(//45X,%19Y ,I2,'-19',T2,36X,' 19 ,I12,'-197,12)

WRITJ (€,53€)

FORMAT (47X, "SEASON? ,41X,'SFASCN?')

WRITF (h,537)

FORMAT (44X,'TYPE  ES DAYS',15¥,'T0',16%,'TYPF  ES DAYS')
WEITF (F,538)

FOPMAT (UlX, temm=  mmmemeet  23Y M omme mmemm e "

TCNT=0

DO 555 1=1,98

I¥ CCUNTY 1 SCT IN GROUP K THEN GO TG NEXT COUNTY AND TEST,
TF(P7I(I) «NE.K)GO TO 555

TCNT=ICNT +1

1# NCT FLIRST COUNTY IN GROUP THIN DON'T PRINI TASLF dEADING.
IE(ICNT.NE.1) GO TO 545

*FINT TABLE HFADINGS,

WEITE(h,500)A(I,1),A(L,2),A(1,2),2(1,4)

FORHAL (45X, F2.0,6X,F3.0,36X,12.0,6%X,63.0)

KrITE(6,539)

FCRMAT(//10X,112("=1))

WRITE (6,541)

FORMAT (27¥,'DAYS IN',33X,'ANTI. | DAYS IN',33%,'ANTL.")
BRITE(6,542)

POEMAT (12X, 'COUNTY',10X,'SFASGN  BUCES DOFS  TOTAL  %DGES

XCKS | SEASON BUCKS DOFS TCTAL ZDOTS DUCKS YY)

543

™o M

WRITT (h,543)
FORGIT (10X, 112 ('=") /)

SUMMING COONTY DATA IN TCTALS FOQF GFQUP,

By

€6z



APPENDIX TABLE 1. (CONTINUED)

~

545 CCNTINUR
TKSUZ1=TKSUMT1+TK(I,YR=-1)
TRSUN2=TKSUM2+TK(I,YR)
PK1SUM=BK 1SUM+BK(I,YR-1)
BK2SNE=8K 2SUM+BK (I,YR)

DK 1SUM=DK 1SUM+DK(I,YR-1)
DK2SUM=DK2SUM+DK (I, YR)
ABK1SM=ABK1SK+ABK (I,YR-1)
ABK2SM=ARK2SM+ABK (I,YR)
PRK1SE=PDK1SM+PDK (I,YR-1)
PDKZSM=DDK2SM+PDK (I,YR)

————— WLITT COUNTY HAKVEST DATA---2 YERSS.

WIITE(6,550) FIPS(I) ,HDAYS(I,YR-1),8K(1,YL=1),DK(I,YF-1),
_TK(1,Yh=-1) ,PDK(I,YR-1) ,AEK(I,Yr=1),B0AYS(L1,Y"),BK(I,YR),PK(L,YR),
_TK(I,YF),PPK(I,YR),ABK(I,YF)

550  FORMAT(10X,2A8,F6.0,F9,.0,¥7.0,F8,0,F%,1,F6.0," |',F7.0,F9.0,F7.0,
_F8.,0,t8.1,F8.0)

566 CONTINUE

WRITT (6,570)

570  FOREAT (36X, '-==-~ e ettt PR ED SR ETET
B e e L ")
TOTAL FEKCENT DOE KILL IS CAICDIATED,

PCTDX1=PDK1SM/ICNT
PCTDKR2=PDK2SM/ICNT

FRINT TOLALS
WEITE (A,571) EK1SUM,DK1SUM,TKSUM1,PC1DK1,ABK1SM, RK2SUM, DK2SUM, TKSU

_M2,PCIDKZ2,ABK2SM
571 FORKAT(10X,*'TCTALS*,16X,F9.0,F7.0,F8.0,F3.1,18.0,°" |*,7X,%9.0,F7.

e



APPENDIX TIBLE 1. (CONTINUED)

5€5

_0,F8.0,F8.1,F8.0)
PERCENT CHANGES IN HARVEST PRAFAMETEDPS AXZT CALCULATED,

IF(BX1SUM.FQ.0.0) BK1ISUM=1.D
BEKDELT= ((RK2SUM-BK1SUM) /BK1SUM) *100,
IF(DK1SUM.EQ,0.0) DKI1SUM=1.0
DKDELT= ((DK2SUM-DK1SUM) /DK 1SUM) 100,
IF(PCTRX1.E(.0,0) PCTDK1=1.9
PDXDYL=((PCTDK2-PCTDK1) /PCTIDK 1) *100.
IF(AbXKTIS™. FQG.0.0) ARKI1SM=1.0
ABKDTL= ( (ABK2SM-ABK1SM) /ARK1SM) ¥100,
TF(TX5041.60.0.0) TKSUM1=1.0
PRCEHT= ({TKSUMZ2-TKSUM1) /TKSIIK1) *100,
“ITT(6,575)BKDELT,DKDELT,PRCNT,PDKITL,ABKLFL
FOLMAT(/75X,'% CHANGE--',Fh,1,F7.1,F6.,1,F8,1,F8.1)
-TF ToTAL KILL DECREASED THEN GO TO 560 TC PXINT ERSULTS
IF(T¥ST411,GT,. TKSUM2)GO TG 560
-INCEFAS®E TN TOTAL KILL IS CALCULATED.
IDIFF=1H{SUM2-TKSUMI
EEITI(6,556)YR1,IDIFF,PRCNT,YE2
FORMAT(//13%,%'19' ,I2," TCTAL «ILL TI¥CRFASLD %Y ',I4,' DEFR OP ', F5
_o1,%% QVER 191',12)
WPITF (6,543)
¥RITT(6,566)
GO T0O 590
~DPECPLASe IN TOTAL KILL IS CAICULATED
IDITF=TKSIUMTI-TKSUMN2
PECNT=ARS (FRCNT)
WRITE(6,5¢5)YE1,IDIFF, PRCNT, Y2
FORMAT (//13X,*19',I2,' TOTAL XTLL DuCRFASFD Y ',TI4,' DEET OR ',F5
e, V% O 191Y,12)
WRITE(6,5U3)
WETTFE (6,56€)
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FPLNDIX TABLT 1. (CONTINUED)

Ste FORMAT('O',15X,*SEASON TYPF CODESY//15X%,'1, EITHER SEY ALL SEASON!
_/15X,'2. BUCKS ONLY'/15X,'3. FITHER S®X AT HEGINNING OF SFASON'/
_15%,'4, FITHER SEX AT FND OF SEASON'/15X,'S5, NOT A UNIFORM SEASCN!

)

IF¥ ALL FEGULAER SEASON CHANGF GEOUPS HAVEF RFEN DPRINTED THEN
GG TG 598, IF NOT THEN GO TO 531 ANDI STAEKT TO SORT NEXT GFROQUP.
590 IF(k.FQ.NGEPS)GO TO 598
GC TO 531
----- COUNTIFS WITHOUT UNIFCORM SYASONS ART IDENTIWIED END PRINTFD,

596 K=K+1
WeTTU(€,532)Y22,YR1,K
WRITH (6,580)
5¢0 FORERT(//52%,"COUNTIES NCT HAVING A UNIFOUM SEASON (TYPR=5)'/)
WHITEF(¢#,535)YE2,YRY,YR1,YF2
BRITF(H,536)
WRITE (6,54 3)
EEITT(6,541)
WRITF (H,502)
WETTE (6,543)
K=100
DO 565 I=1,98
IF(Pir(l) .NE.K)GO TO 585
WETT™(6,55C) FIPS(T) ,HDAYS(I,Y+-1) ,BK(I,YR=~1),DK(L,YR-1),
_TK(T,¥Y"-1) ,PDK(I,YR-1) ,AKK(I,YF-1),FDAYS(I,YR),BK(T,YR),
_DKR(I,YR),TK(T,YR) ,PDK(I,YR),PEk(I,YF)
£ag CONTINOE

----- CCUNTIFS WI1H CLOSED SEASCKS AFF IDKFNTIFIFD AND PRINTED,

WRITT (6,543)
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AEETNDTX TABLE 1. (CONTINUED)

K=200
WRITE (6,59%)
565  FOLMAI(///15X,"THE FOLLOWING CCUNTIFS HAD CLOSED SFASONS;'//)
DO 587 I=1,98
IF(PTR(T) .NF.K) GO TO 587
WRITE(6,586) FIPS(I)
566  FORMLT ($0X,2A8)
SE7  CONTINUH
EETUEN
END

L52



APERNDIX TAELe 1, (CONTINUED)

SUBFCUTINF CHECK(IYEARS)

THIS SUBEKOQUTINE SUMMAKIZES TI®W BDEFR CUHECK STATION DATA
COLLFCTAD RT 15 CHECK STATIONS WEST CF THEL 3LUE FIDGE,

DATA IS ©FAD FEOM DISK (UNIT 25) AND THEN CRALCULATIONS ARF MADE
AND THE DATA IS PRINTED CUT FY CHFCK STATICN,

Aol

DIMENSTON PDATA(3,40) ,DDATA (2,40) ,SPIKES(40) ,AVSWT (40)

DINENSION TFAWNS(40),DFAWNS (L), RYKING (40),DYRLNG (40),
_K2PLVS (40) ,D2PLUS (40) ,TOTBUC (40) , TOTDOF (40) ,GEDTCT (40),
_PFANTL (40) ,PFTOTB (40) ,PFTOTD(40) ,PYFTAB (40) ,PYRTAD (40)

COMPLEX*16 CTYNAM (15) /'ALLEGPANY', ' AUGUSTAY, "AUGHUSTAY,
_YRATH', Y 3ATH', *CEAIG', "CRATG','GILFS", 'GILFS', 'UIGHLAND?',
_'OCKBRIDGE', 'ROCKINGHAM!, "SUFNANDOAE! ,9SUYTHY , " HYTHF Y/

COMPLEX*16 STANAK (15) /*TEIANGLF SFRVICF',! BUFFALO GAP!',
_' wWEST AUGUSTA',! MCUET GROVE! " #ATH SPRINGS?,
IR MAGGIE', ' NFL O CASTLEY, DISMAL?,
! STONEY CEEEK!,! HFADWATEES', '  WwEST LEXINGTON',
_' FULKS RUN',? MOUNT JACKSON', ! SUGAL GEOVE?,
]

_ SPFEDWELL '/
DFPIMF TILE 25(15,1284,L,1D)
ID=1
DO 120 I=1,15
BEAD (25'1) ISTA,BDATA,DDATA, SPTKFS,AVGHT
o 76 J=1,1YEARS
LFAWNS (J) =EDATA (1,J)
EYPLANG (J) =EDATA (2,J)
P2PLUS (J) =FDATA (3,J)
DFALES (sJ) =DDATA (1,J)
DYRLNG (J) =LDATA (2,4d)
D2PLUS (J) =DDATA (3, J)
TOTRUC (J) =FFAWNS (J) +BYRLNG (J) +E2FLUS (J)
TCTDOF (J) =TFAWNS (J) +DYRLNG (J) +T2TLUS (J)

8se



ATEFFNDIX TARLY 1. (CONTINUED)

GRDTOT (J) =1 CTBUC(J) +TOTDCE (J)

PIVIDE=TOTDOE (J) +BFAWNS (J)
IF(DIVIDL .LE. 0,0)GO TO 10
TFANTL (J) = ( (BFAWNS (J) +DFA¥NS(J) ) /DIVINE) x100,
GG TC 15

10 FFANTL(J)=0.0

C
15  TF(TCTBUC(J) .LE. 0.0) GC TC 20
PFTOT3 (J) = (EFAWNS (J) /TOTRUC (J) ) * 100,
GO TO 25
20 PETOTR(J) =0.0
C

25 IF(TOTDGF(J) .LE. 0.0)GC TO 20
FFPGTD(J) = (DPFAWNS (J) /TOTDCE (J) ) *100.
GO TC 35

20 PFTOTD(J)=0.0

35 [DIVIDF=RYRLNG(J) +B2PLUS (J)
IF(DIVIDE .LE. 0.0)GO TO 40
PYRT AL (J) = (EYRLNG (J) /DIVIDF) * 100,
GO TC 45

WO PYFTAB(J)=0.0

45 DIVIDE=DYRLNG (J)+D2PLUS (J)
IF(DIVIDE .LF. 0.0)GO TO 50
PYRTAD (J) = (DYKLNG (J) /DIVIDE) *100.
GG 7O 5H5

S0 PYETAD(J)=0.0

e85 CONTINUE

70 CONTINUDT®

IYF=IYFARS 46
WPITE(b,75) IYE,CTYNAM (I),STANAM(T)
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AFEFENDIX TRARLY 1., (CONTINUED)

16

77

10)
£5

a7
100

FORMAT (*1*,49%X,VIRGINIA DFFI CHFCK STATION DATA',/61X,'1947-19°",
_12,//31X,'CCUNTY: ',2A8,24%,208,' STATION',/1X,132('-"),/115X,

IR % 1.5',/73%X,' MVC. 4 OFAWNS 7 WAWNS % FAWNS
_IN TCOTAL IN TOTAL',/15¥,'BUCKS',20X, 'NDOFS', 12X, 'GEFAND @
~ HGT. IN ANTL- IN TCTAL TN PCTAL ADULT ADULT ')

WRITE(6,76)

FORMAT ("+',6X,22('_"),3X,21('_"))

WRITE(6,77)

FORMAT(' *,'YEAR 0.5 1.5 2.5+ TOTAL 0.5 1.5 2.5+ TOTAL

TOTAL  SPIKES 1.5 1758 DFER 3UCKS DOFS BUCKS
_ DOESY,/1X,132(*="))

rPo 8% J=1,IYFARS

IYR=J+46

K5ITF(6,50) TYE,BFAWNS (J) , BYRING (J) , FLILIN3(J) ,TOTRUC(J) ,DFANWNS (J),
_DYRL¥G(J) ,T2PLUS(J) ,TOTNOF (J) ,GRDTOT (J) ,SPIK ¢S (J) , AVGHT (J),
_PFANTL(J) ,FFTOTB(J),PFTOLD (J) ,PYRTAR (J) ,PYETAD (J)

FORMAT (2X,I12,4X,F4.0,2F5.0,2¢7.0,2F5.0,F7.0,78,0,F9.2,F7.0,5711.2)

CONTINUF

WRITF(6,37)

FORMAT (1X,132('="))

CONTINUE

PETUEN

FND
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AFEFNDIX TABLE 1, (CONTINUED)

SUBPCUTINF INTRO

THIS SURBKCUTINE SIMPLY PRINTS AN INTEQLDUCTION TO THE
PFINCIPLES OF WHITF-TAILED DT'FR MANAGEMENT,

a2l el e

WKITE (6,10)

10 FCEMAT("1',58X,'INTRODUCTION TC'/'4+1,58%,15(" ') //58X, " WHITE~-TAILF
D DEFRY/'+7",57TX,AT7('_*)//56%X, "MANRGEHENT DPRINCIPLESY/"4',55%,21(_
")

WETTL (6,20)

20 FUEMAT('0',/40X,"MUCH IS KNOKX APOQUT TFE WHITE-TATLED DEEF AND ITS
_ MANAGLMENT,'//35X,'AND A FFi& IMPORTAET FACTS ART INCLUDED EHFRE FO
_F YCUR CONSIDERATION.'//35%,'FOr ADDITIONAL INFOPAATTON YOU MAY WI
_SH TC READ WALTER TAYLCRS'' [GOK,'//35X,'THF DUER OF NORTH AMERICA
_s PUPLLSHLED BY THE STACKPOLE COMEANY CF'/'+',34X,25('_%)//35X%, 'HAK
FISEURG, PL.Y)

WERITF (6,40)

U0 FORMAT('0',/40X,'EASTERN WHITF-TRILED DFF% CAN LIVE UNDER A WIDE V
_ARIF1Y OF'//35X,' FORESTED COMDITIGNS AS LONG AS THELK FEQUIFEMENTS
_ FOr FOCD,KATER,'//35X,'AND COVFR ALF MZ7, AND DPOTECTION FROM POA
_CHEPS AND OTHER HARASSMENT'//35X,'IS PXOVIDED,')

WRITF (h,45)
45  FOEMIT('"0',/6U4X,'FOOD'/'4',62¥,¢ 1)
WEITE (6,50)

5C  FCXMAT('0',/40X,'ONCE THCUGHT TO BE PRIMAEILY BROWSERS, SONTHERN D
_FER CONSUMF,'//35X,*IN ADDITICN TO ¥OOLY FEONST AND LEAVFS, LAKGE
_QUANTITIES OF FRUITS,'//35X,'HUSEEOCMS, AND HER3ACEQNS MATFRIAL SU
_CH AS GKASS AND FORBS. ACCRNS,'//35X,'NUTS, AND FLESHY FRUITS ARFE
TALSC IMPOFTANT. GREEN BROWSE AND'//35X,'dFEBAGE ARF THE PRINCIPAL
_SPRING AND SUMMER FOGDS. MAST™ 1S HFAVILY'//35X,'UTILIZED HEN IT I
S AVATLABLE AND MAY SUSTAIN THF DERF THHOUGHONT'!//35X,'THE WINTER,
_ MANY AGPICULTURAL CROPS ARF CONSOMED EY DFFR, AND CROP'//35Y,'DAM
_AGE CAN RE SIGNIFICANT WLERF DEEI ALT MBUNDANT.!)

WEITE (A,55)

19¢



AFEENDIX TARLE 1, (CONTINUED)

ER FORMAT('0',/63X,' WATER' /' +' ,62Y,5('_1))
WRITE(6,060)

b0 FORMAT ('0',/40X,*ALTHOUGH DETE NIED FRFE WATER, LACK OF THIS FESON
_FCE 15 ZAFFLY'//35X,'A LIMITTNG FACTOR TN Td7 SOUTHEAST. THRIR WAT
_FT N¥EDS ATF PARTIALLY'//35%,'SATISEIET BY TiF MCISTURE CONTENT OF
_ 5UCCULRNT VEGETATION.!)

WFITT (6,A5)
65 FORMAT ("1 ,62X,'COVER'/'+',62X,5("_"))
WETT X (6,70)

70 FORMAT('0',/40X,'DEFR REQUILF AFPFAS GF DENSE COVER FCR CONCFALMFNT
_ AND TEOTECTION'//35X,'FFCM THE FLENFNTS. PATCHRS OF SMALL CONIFER
S OR BOIEYSUCKLE, LAURFL,'//35Y,*AND RHODOLENDRON THICKFTS, OK ANY
~ DENSI FVFFGEEEN WELL DISTRIRUTER'//35X,'THAOUGHOUT THE FOFESTED A
_FEAS WILL FEOVIDE ADEQUATE CCVEE, ')

WRITF (b,75)
75 FOKMAT('0',/57X,'PCPULATICKS-=FAPVES ' /14 55%,20('_"))
WRITF(6,80)

20  FORNAT ('0',/40X%X,'A HFALTHY DIFk HERT CAN EF FXPFCTED TO MAINTAIN A
_N ANNUAL'//35X,*INCREASF CF 25-30 PFFCENT. ALTHOUGH DRFE ETED PROT
_FECTICN TROM'//35X, *POACHING AND HARDSSMENT 1Y FiPE-EUNNING DOGS, 1
7T IS EQUALLY IMPORTANT'//35X,'THAT "HIS YEARLY INCRFASE DY HARVEST
“Fh. WITHOUT SUCH ANNOAL FFDNUCTION,'//3SX,'DEIR PANGE CAN PAPIDLY B

FCOM? OVERPOPULATED., OVERCRCYTING INCHEEA3FS '//35Y¥,'THE DANGEER OF
"DISEASF, CAN CAUSE EXTENSIVE TAMAGE TO I'HE HABITAT'//35X, *THRO
_UGH CVEDROWSING, AND CAN TNCPFASE FOFFST, OFCHALD, AND'//35X,'AGR
_ICYLTUFAL LOSSES.')

WETT®(6,85)

€5  FOR#AT('0',/40X,'AS A GENFXAL PULT OF THUME, 20 YFECENT OF A DFEK
_POPULATION MAY BE'//35X,'RFMCVTD THFCHGH HUNTING WITHOUT IMPAIRING
_ THF PEPRODUCTIVE'//35X,'CAPARTLITIFS CF THF HWRD, POPULATION REDU
_CTION MAY BE ACHEIVED BY',//35X,'FARVESTING MOFF THAN 20 PEECFNT OF
_ THF POPUTATION, WHILE HARVESTS OF LFSS'//35X,'THAN 20 PFRCENT ALT
_OW TEF DLER HERD TO GROW., WILDIIFE TI10LOGISTS 4AY BE'//35X, 'CONTAC

_TFD FOk MORE PRECISE HARVFST RECOMMFNDATIONS.')

292



PPTENDIX TRBLE 1., (CONTINUED)

¥RITF(6,90)
$0 TFORMAT (*0',/40X,'DEER HAFVFSTS IN VIFGINIA ARF CONTROLLED BY REGUL
_ATING THE'//35X,'LENGTH CF TI'L SFASON, THF NIMBRE OF EITHFR SEX DA
_YS IN TiiF 3%WASON, '//35X,'AND HUNTER HAG LIMITS. WFAPON RESTRICTION
S AND RHGULATING HUNTING'//35%,'WITH DCGS ¥AY ALSO BF USED AS CONT
_POL #LASUEFS, PUBLIC ACCESS 70'//35X,'HUNTING AREAS IS ALSO AN IMP
_QHTANT FACTOE INFLUENCING HUNTFR'//35X,'DISTRIBUTION AND TH® TOTAL
_ DEEI HARVEST.'")
WRIT X (6,95)
95 FOPMAT('1',57X,"HABITAT MANACEMFENTY/'4¢,57X,18(1_'))
WRTT ™ (6,100)

100  FORSAT('0', 40X, BFCAUSE THF WHITE-TALLFD DEFF IS A FOREST SPFCIES
_, ITS '//25X, 'MANAGEMENT 15 CIOSFLY ASSOCIATED WITH FOREST HANA
_GEMFNT. SMALL'//35X,' (LESS THAF B0 AChES) FOREST CLEARINGS AND EAR
LY FOLEST XFGENERATION'//35X,'BENEFIT TFRL BY PROVIDING ADRDPITICNAL
~ FOUD AND ADJACENT COVER. CLT''//35X,'APPLF OKChHALDS, ARFAS OF HCNE
_YSUCKL®, GRAPEVINES, GREFNEFIAF, LAUKFL,'//35%,'AND OTHER EVERGREF
_ N COV®E SHOULD BE MAINTAINYD AND PROTECTED, IN'//35X,'A PINE FORES
~ T, SnALL, WELL-DISTRIBUTED GTONPS O¥ MAST (ACGEN, NUT, & FRUIT)'//
_ 35X, 'PRODUCERS ARE IMPORTAKT.')

WKRITF(6,105)

105 FOLMAT('0',/40X,* LOGGING FCAPS, CLD SKID TRAILS, AND SMAIL IRRFGUL
_AR FOREST'//35X,'OPENINGS CAY PR PLANTRL WITH SUCH SPECIFS AS PERE
_NNTAL RYLGPASS,'//35X, "RIUFGEASS, OFCHARDGPASS, FESCUES, VET
_CH, HONZYSUCKLE, AND'//35X,'CIOVFRS, HAN-MADE OR NATURAL OPENINGS
"IN FOxFST STANDS SHOULD BF'//35X,'MAINTALNED BY CHFMICALS, BUKNING
_, OF MOWING. SUCH OPENINGS CCUMPFNSATY'//35X,'FOR YFARLY FLUCTUATIO
TNS IN FOOD SUPPLY, ESPECIRLLY FMAST,')

KETTF(6,110)
110 FORMAT('0',/40X,'PROBABLY TH™ MCST IFPCRTANT CONSIDERATION IN DFER
_ MANAGFNENT//35X,'IS THE MAINTFNENCD' CF WELL-DISTRIRUTED AND DIVE
FS:i LAPITAT CONDITIONS.'//35%,'THE EYTENT OF FUREST CUTTING, THE T
TYr®s OF SPFCTES, AND THE CUTTIMNG!//35X,'PALITERNS OUSED ALL SIGNIFIC
“ANTLY INFLUENCE SUCH CONDITICNS, PAST'//35Y,'CUTTING PRACTICES ARE
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ADPEENDIX TABLE 1. (CONTINUED)

115

_ THdr LASIS FOER PREDICTING FUTHEF® FOOT SUPPLIZS'//35X,'AND THUS POT
_ENTIARL DEF® POPULATIONS. RY KNOWING THESE POTFENTIAL'//35X, 'POPULAT
_(d4s, THEN PLANS CAN BF MADE TCO TIMPROV® CTTIZANS'' SATISFACTIONS'//
_35X,'FroN THE RESOUKCE, THE VLANNER CAN 7JSE SUCH KNOWLEDGE TO INFL
_UENCL'//35X,"LAND USE CHANGF, TC ESTIMATT CCOQUNTY TINCOME FECM HUNTFE

_ES,v//35X,'AND TO PREDICT WILDRLIFE INFLUENCE ON "HE AGRICULTURAL F

_CONOFY AS'//35X, *WELI AS WOFRKLCADS ASSOCIATED WITH COEPLAINTS
_ AND CAJAGE CLAIMS.')

WRITF (6,115)

FORNAT ('0',/40X,*LOSS OF AVAILABLF DFiR HANGH TO CITIES, LAKFS, RO

_ADS, AND OTHEF'//35X,'DEVFLOPMFNTS CAN SIGNI®ICANTIY INFLUENCE COU

_NTY DETR PCPULATIONS, ')
EFRTITLN
END

t9¢



APEFNDIX TAZL® 1. (CONTINUED)

SUBKCUTINF VACIS({(IYR,TKSN,DYTK,SCMI,SQNMA,COUNTY,DISTPT)

C
C THIS SUBKOUTINE PRODUCES COUXNTY HARVEST AND BHABITAT
C SUMMARTIES FOR USFR=3 (PLANNTT) ., TH¥ DATA BASEF FOR
C THE VIEGINIA COUNTY INFOEMATION SYSTFM IS5 ACCESSED
C TO CKRI'ALN THE REQUIKED LAND-N'SF INFOEMATTON.
C
C CCUNTY ODES (NUMBERS) AFE TIFFLFENT FCR THE
C VACTS DATA BASE, THUS THF ARKAY CCCLF IS USED
C TO TEANSLATE VACIS COUNTY CCDES INTC VADMIS CODES,
C
COMPLLX*16 DIST(6)/'NORTH MOUNTAIN','SOUTH MOUNTATIN',
_'NORTU SILLCMCNT','SOUTH FIFDFGNT',*NOuTH TIDFWATLEER',
_'SCUTH TIDEWATER'/
COMPLEX*16 FIPS (99)
INTEGKR®2 DISTPT(100)
INTEGEE*2 CCODE(100)/
- 1, 2, 31 4, 5, 6, -1, 7r By 9,
_ 10, 11, 12, 13, 14, 15, 16, 17, 18, 16,
_ 21, 22, 23, 24, 25, 20, 27, 28, 29, 130,
_ 31, 32, 33, 34, 35, 3¢, 37, 38, 39, 40,
41, 43, 44, 45, 46, 47, 48, S0, 49, 51,
~ 52, 53, 54, 55, 56, 57, 53, 59, €0, A1,
~ 63, &4, 65, 66, 67, 68, 69, 710, 71, 72,
~ 73, 14, 15, 76, 17, 71&, 79, 80, 81, 82,
_ 33, 34, 85, 86, 87, 8¢, &Y, 90, 91, 93,
_ a4, 95, 96, 97, 98, 42, w2, 62, Y2, 20/
TEAL TK({98,40) ,TKSM (98,u40) ,AFKSM(93,480) ,RK(93,40) ,ABK (98,040),
DX (9%,4)) ,PDK(98,U40) ,HDAYS (9€,40) ,ESTAYS(96,40) ,SEASON(I8,40),
_LYTK (20,40) ,SQMA(20,40) ,SCET (58,40)
C

©RAL MATFOF,NOFRMS,NFORKL,NFOLMI
INTFGER COUNTY (100) ,YR (40)
INTRGER KOLESS (2) /"MORE', 'LTSS'/
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APPENDIX TAEBLE 1., (CONTINUED)

C
C
C
C
C
C
C
C
C
C
C
1
5€0
501
469
C
C
C
3
4
C
C

CONNON/HARVST/TK,ABKSM,BK, ARK, DK, PDK,HCAYS, ®SDAYS, SFASON, FIPS

BFGIN COUNTY HABLTAT-HARVFST SUMMARY
IJ = INDFX POINTER FOR VAFTAPLF VFCTOR COUNTY (100)

IJ=1
Lo 100 1p=1,100

COUNTY DATA FOR COUNTY ID (CCC CCcnhEy IS PERD FFOM DISK....MASTER
FILF FOF VACIS( VIRGINIA CCUNTY INFORMATICN SYSTEM) DEVELCPED
BY MCDONALD (1977) AT VIPCINIA TECH; TEPT, FISH, & WILDL. SCI.

EFAD(20,1,FRE=500) TOTACK, NATFGT ,NOFFNS, FEMACP , PCTFRM, AVSIAC, CFOP,

_PAST ,¥GR
FOLMAT(WUX,3(100X),10(100X),¥7.0,18X,F6.0,53X,6(100X),F5.0,F7.0,
_F4.1,7R.1,127X,10 (100X) ,3F8, 1)
GO T 499
WRIT¥ (&,501)ID,CCODE (ID)
FOXMAT('0',10X,'READ ERRCE AT CCUNTY NC, ',13,2Y%,13)
CONTINUE

COUNTY NUMEEE IS CONVERTED TG VARPMIS CCUNTY CODF (HOLLCODE)

THOLL=CCODE (ID)

DO 3 J=1,100

1F(IHOLL .FC. COUNTY(J))GO TC &
CONTINUT

GO TG 100

CONTINUE

TI=TJ+1

TOTAL LAND ARFA....IN KILOM®TFES AND MILES

99¢



APFFNDIX TABL® 1, (CONTINUED)

C
TCKILO=TNTACR/247.1
TOSQMI=TOTACR/640,.
C
C AVERKAGE FARM SIZE....ACKFS TC HFCTAFES
C
AVSTHT=AVSIAC/2.471
C
C EPEA IN FARMS....IN KM AND MILTS
C
FEMKIL=FERMACE*1000,/247 .1
FEAMIZ2=FPLMACE*1000.,/640.
NFALNS=NGEEMS
C
C AREA IN CFCPLAND.,.so.oK¥F AND MILFS
C
CEOPRL= CFGF*1000./247.1
CFOPEI= CECP*1000./640.
¢
C AF¥A IN PASTURE
C
PSTKIL= PAST*1000.,/247.1
PSTMT2= PAST*1000,/640,
¢
C AREA IN FOFEST
C
FORKIL= FOF%*1000.,/247.1
FOFMI2=FOR%1000./640,
C
C ALEA OwNEBED BY NATICNAL PORFSTS
C

NFOPKL=NATFOR/247.1
NFORMI=NATECR/640.
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AEEFNDIX TABLE 1. (CONTINUED)

C FST1%ATED CFFR RANGE

DERLFL=SOMI (I1HOLL,IYR)*2,.59
DLEFRFI=SOMI (IHOLL,IYR)

TYR1=IYP+42
TYR2=IYR+45
IYR3=IYx+UE
TY2=TIYs5-1
IY1=IYF-4
DO 2 IY=1,IYR
YR(IY)=TY+U6
2 CONTINUE

TKILI=TK(IAOLL,IYR)
TKDIFF=TK (IHOLL,IYR)-TK(IHOI1,TY2)
IF(TtDIFF JLT. 0.0)GO TO 5
IMNL=1
GO e 10
5  IML=2
TKDTUF=ARS (TKDIFF)
10 CONTINUE

NKTLI=TKILL
MDIFF=TKDIFF

CTKM2=TKSM (IHOLL, IYR)

TKSUM=0,

no 15 J=I1Y1,IYR

TKSUM=TKSUM+TK (IHOLL,J)
15 CONTINUE

AVTK=TKSUM/5,

NAVIK=AVTK
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ATEENDIX TABLE 1. (CONTINUED)

1TKSUM=0.

O 20 J=IY1,IYR

TKSUM=TKSHM+TKSM(IHOLL, J)
20 CONTINUF

CAVIKS=TXSUM/S.

JOENTIFY DISTEICT NUMBFR CF COUNTY

[N e

KD=DISTPT (IHOLL)
DLKM2=DYTK (KD, IYR) /SQMA (KT, IYR)
DTXSUN=0,

DG 25 J=IY1,IYR
DIKSE5=DTKSUM+DYTK (KD, J) /SONMA (KD, )

25 CONTINUF

DAVTKS=DTKSUM/5.

~r

PEGIN DRINTING COUNTY SUMMARIFS

WPITE(6,30) FIPS(IHOLL)
30 FORMAT('1',53X,2A8," CCUNTY',/'+',53¥,23('_"))
KKITF(b,35)
35  FCRMAT('C',/54X," HABITAT CHAFACTEPISTICS!,/'+',53X,23('_"))
WkITL(6,40) FIPS(IHOLL) ,TOKILO,TNSCMI, FCTFEN, FRMKTL, FRMMI2, NFARMS,
_AVSIHT, AVSIAC
40  FOKMAT('0',/U0X,2A8,' CGUNTY HAS A TOTAL IAND ARFA OF ',F6.1,
' SCUARE'//35X,"KILOMETELKS (',F6.1,' SC, %1L7S). FARMED LAND COMPF
“ISTS ',T4,1,'% OF THE'//35X,'TOTAL LANT ATEA OF !,F6.1,' SOUARF K1
_LOMETERS (',F6.1,' SQ. MILTS). THF2¥'//3G6X,'ARE AN FSTIMATED ',IS,
' TFa°uS IN THE COUNTY WITH AN AVFKAGE SIZF OF'//35X, F5.1,' HECTA
“FES (',FS5.1,' ACRES).')
IiIT#(6,45)CROPKL,CROPMI, PSTKIL ,PST#I2, FOUKLIL,FOIMI2, NFOEKL,
_NFCHEMI, DEFRKL, DEERMI
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AFTENDIX TABLE 1, (CONTINUFD)

45 TUBNHT('O',/UOX,'THEBF AFF AFPROXIMATELY ',F5.1,' SQUARE KILOMFTFR
_S (',75.1,' SG. MILES)'//35X,'CF CRCPLAND, ',FS5,1,' SQUARE KILOMET
“FrS (',F5.1,' SQ. MILES) OF PASTUKELAND,'//35X,'AND ',F6.1,' SQUAPD
“F KILOCMETRES (',F5.1,' SQ. MILFS) or rc&r TLAND IN THRS //35x,'coww
_TY. XATIONAL FOREST LAND IKCILUDES ',t5.1,' SQUARF KILOMETFES'//35X
—,'(',F5.1,' SQ. MILES) IN THT CCUNTY AND THELE AKE AN ESTIMATED ¢,
_¥Fho1//35X,"SQUARR KILOMRTFTS (',F5.1,' SO. MILES) OF FCRESTFD DERP
~ RANGE.')

WRITF(6,50)

5  FOWMAT ('0',/53X,"DFER HAFVEST CHARACTEZISTICS',/'+',52¥,27('_"))
NElTF(é 55) IYR3,NKILL, FIPS (IHCILL) ,NDIFF,10L5SS (IFL),TYR2,IYR 1,
_IYR3,NAVTK
€5 T FORMAT('0O',/840X,'IN 19?,12,',', I6,' WHITF-TAILFD DFER WEKF HARVE

_STED IN'//35X,2A8,% COUNTY, WHICH WAS A dRAEVEST OF ',I5,' ', 6Ad,
' DEFL'//35%, 'THAN WERF HAPVESTFD IN 19',I2,', THF AVERAGE DFFFR HA
VFST 1V THE COUNTY'//35X,'FCE THE YEARS 19',I2,' THROUGH 19',I2,
' 1$ ',15,' DEER.')
WRITF(6,6C) FIPS (THCLL) ,IYR3,CTKM2,IYR1,IYE3, CAVTKS
¢6  FOLMAT('0',/L0X," THE TOTAL DY'¥F LARVEST PFK QQUA“F YILE OF FOFESTE
D DEFR® RANGE IN'//35X,2A&,' COUNTY TN 19',12,' WAS *,F4.1,%. THE A
_VEPAGL TOTAL HARVEST'//35X,'"FR SQUARE MILE OF FORFKSTED DFER FANGE
_ EOF THT YFARS 19',I2,' THFCUGH 19',72//35X,'IS ',F4.1,'.1)
%KITE(6,65) IYR3,DIST(KD),DTKM2,DTST (KD) ,IYR1,IYR3, DAVTKS
€5 FORMAT('0',/40X,"THE 19?,I2,' BVERAGF TOTAL DTFR HABRVEST PFER SQUAP
P AITF OF FORESTED'//35X,'DFFi RANGT FCR CCUNTIRS WITHIN THE ', 2AR8
~,' DISTRICT IS'//35X,F6.1,'. THE AVFRFAGE TGTAL HARVEST PFR SQUARE
_M1LL OF FOKFSTED DFER'//35X,'EANGE FCOE THF ',2A8,' DISTRICT OVER T
HE YFAP3 19',12,' THROUGH'//35%,'19',I2,' IS ', F4,1,'.1)
WE1T:(6,70)FIPS(IHCLL) ,IYP3
70  FOGRMAT(' ',/40X,'A TABLE SUMYAFTZING THE DFLF HAYV®ST HISTCRY FOR
' ,2A8//35%X,"COUNTY FROM 1947 TO 19¢,72,' FOLLOWS.')

C PRINT COUNTY DEER HARVEST HISTORY: 1947 TO 19(IY7)
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AFFENDIX TABL® 1. (CONTINUED)

BFIT¥(6,1210) YR(IYR),FIPS (IHCLT)
I=THCLL

DO 190 K=1,IYR
190 WETTF (6,1220) YR(K),TK(T,K
1PK (1,K) ,HDAYS (I,K),ESDAYS (I
WEITY (6,197)
197 FOEMAT('0',0X,104 (*~-*) /15X, 'SEASCN TYEE CODE'//15X,'1. FITHFR SEX
_ALL $FASON'/15X,'2. BUCKS ONIY'/15X,'3. EITUFR SEX AT BEGINNING CF
SEFSON'/15X,'4, EITHER STX AT END OF SEASCH'/15X,'S5. NOT A UNTFOP
_M SFASON (SPLIT, TWO SEASON TYPFS, F7C.)')
1210  FORMAT('1',U6X,'VIRGINIA CCQUMLTY DERZRF HAEVEST SUMMARY',/61X,*1947-1
9%, 12,/11%,'COUNTY: ',2AE,//27X, " ANTLEFEDRY,51X, "HUNTING ANY DFEP!

) , ABKESM(I,K) ,BK(I,K),ABK(I,K),DK(I,K),P
LK) ,SEASCN (I,K)

~L,/18X, ' TOTAL BUCK KILL/',15X,'ANTIL*RED',15X,'% DOE IN DAYS IN
DAYS IN  TYPE OF',/11X,'VEAF KIIL SC.MI.TANGE  RUCK KILL
BUCK K1LL  DOE KILL TOTAT KITL STASON SEASON SEASONY)

1220  FORMAT (10X,I4,F9,0,F10.1,5%X,5%9,0,3X,F9.0,3X,76.0,1X,F10.2,F10.0,F1
11.0,2X,¢7.0)

100 CONTINUERE
FFETUEN
END

142



AFFENDTX TABLE 1. (CONTINUED)

SURNCUTINY CHGSYM (IYEARS)

C

C THIS SUXROUTINE CHANGES THF YFA® NUMBERS OM THE SYMAP MAP TITLES
C SYMAP TITLES ARE IN THF C-LFGFNDS PACKAGF WHICH IS ON DISK WITH
C TH® A-CONVFORMOLINES,A-OUTLINFS,F-VALUES,AMD F-MAD PACKAGFS.

C DSN= AZN101.SYMAP.DATA,UNIT=SYSDA,VOL=SER=USFIPK,DISP=(OID,KFED)
C

DEFIN® "ILF 16(976,80,L1,1D)
ID=1
IYSS=TYRARS+U46

T=873

INDW=1YxS

ERAD(16'1,100) IDO, IOVER,1Y,IVFAP
100 YORMAT (3X,12,3X,12,22X,12,17)

WeITH(16'1,100) IDO, IOVER,TY,INFY

1=907

INFK=TYPS=6

RFWAD(16'I,200) IDO,TOVER,IY,IYFAT
200  FORMAT(1X,T12,3X,I2,10X,12,72)

W5ITF(16'1,200) IDO,IOVER, TY,TKFW

1=939

INEW=1YRS=2

PEAD(16€'T,200) IDO,IOVER,TY,TYFAF
WEITF(1601,200) IDO, IOVER,IY,TNFW

T=954

INFW=TY2S
FFAD(16'1,200) IDO, IOVER,1Y,IYFAF
WEITE(16'I,200) IDO, IOVER,TY,INFF
FFTURN

FND
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Appendix Table 2,
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List of Virairia
cortiguovs

cotrntiss
tc each.

ard the counties

Ccde

24,
25,
26,
27.
28.
29,
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40,
41,
42,
43,
o,

County
Accomack
Albemarle
Alleghany
Amelia
Amherst
Appomatox
Augusta
Bath
Bedford
Bland
Botatourt
Brunswick
Buchanan
Ruckingham
Campbell
Caroliue
Carroll
Charles City
Charlotte
Chesapeake
Chesterfield
Clarke
Craigqg
Culpeper
Cumberland
Dickenson
Dinwiddie
Essex
Fairfax
Fauquier
Floyd
Fluvanna
Franklirn
Frederick
Giles
Glouchester
Goochlard
Grayson
Greene
Greenesville
Halifax
Hampton &
Hanover
Henrico

N.Necws

- ——— - —— - - - —— -

w s

’

-

VTNV = am = NWRN N U & W -

-

16,
17,
18,
6,

20,
4,

22,
3,

24,
u,

13,
4,

16,
29,
24,
17,
2,

9,

22,
10,
3¢,
25,
17,
2,

12,
15,
QZ,
1¢,
1&,

8]

- -

14

O NN DI

- 8 9 - w

35,
9, 1
27,
2¢,
6, 1
6,
28,
31,
21,
15,
62,
18,
30,
11,
30,
14,
26,
12,
28,
54,
30,
31,
14,
31,
34,
23,
49,
32,
38,
39,
217,
19,
e,
37,
21,

9
1
8
8
1

9,

1,
25,

14
4,

76,
1,
40,
82,
4,

43,
3R,
uy,
19,
92
21,
34,
23,
57,
25,
82,
21,
49,
75
54,
33,
25,
33,
8,
35,
58,
37,
85,
57,
40,
41,
98
43,
37,

32,
23,
27,
63,
19,
63,
80
33,

15,
15,
» 46,
’ uel
1, 15,

23,

25,
15,

85,

56,
91

49,
70,
us,

41,

27,

54,

35,

68,

32,

96

27,

60,

75,
61,

32,
45,

93
61,
60
43,
97

68,

£6,
59,

uy,

39,
80
67,

75,

32'
19,

56,
ua,
61,
37,

40,

37,
70,

69,

55, 63,

72, 13
80

63,
80,

73
81
71, 79
91, 97
80
59, 67
73
71
51,
97

63,
41,
50,
76,
64

87

59, 73

72, 74

93
79

88
72,

17,
73
67, 74,
95

88,
76,

55

71,

93
79

17,
10,

79
76
55,

uu, 72

81
30
71

55,
6L

51, 64

4y,

68,

81

90
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Appendix Tabhle 2, (Contirued).

Code County Ccntigucns Ceounties

45, Henry 33, 45, 70, 71

46, Highland 7, 8, ue

47. 1Isle of Wight 47, 62, 86, 89

48, James City 18, 42, 48, 64, 98

49, King and Queen 1¢, 28, 36, 4y, 51, 60

50. King George 16, 28, 50, 88, 95

51. King William 16, 43, 49, 51, 64

52., Lancaster 52, 66, 78

53. Lee 53, 832, 96

54, Loudoun 22, 29, 30, 54, 75

55. Louisa 2, 32, 37, 43, 55, 68, 87
56, Lunerburg 12, 19, 56, 59, 67, 73

57. Madison 24, 39, 57, €8, 69, 77

58. Mathews 36, 58

59. Mecklenburg 12, 19, 41, 56, 59

60, Middlesex 28, 36, 49, €0

61. Montgomery 23, 31, 35, e1, 76, 79

62. Suffclk 20, 47, 62, 86

63. Nelsorn 2, 5, 6, 7, 14, 63, 80

6h4. New Kent 1R, 43, 44, 43, 51, 64

65, Northampton 1, 65

66. Northumberlard 52, 66, 78, 95

67. Nottoway 4, 12, 27, 5¢, 67, 73

68. Orange 2, 24, 39, 55, 57, 68, 87
69, Page 39, 57, 69, 77, 81, 84, 93
70. Patrick 17, 31, 33, 45, 70

71. Pittcsylvarnia 9, 15, 33, 41, 45, M

72. Pcwhatar 4, 21, 25, 37, 72

73. Prince Fdward 4, 6, 14, 19, 25, 56, 67, 73
74 . Prince George 21, 27, 74, 89, 90

75. Prince William 29, 3¢, 54, 75, 88

76. Pulaski ¢, 17, 31, 35, 61, 76, 97
77. PRappahannock 24, 306, 57, 69, 77, 93

78. Richmond 5?2, 66, 78, 95

79, PRoanoke 3, %1, 23, 31, 33, 61, 79
80, Rockbridge 3, 5, 7, 8, 9, 11, 63, 80
81. Rockinghkam 2, 7, 39, 69, 81, 84

82. PRussell 13, 2¢, 82, 83, 85, 91, 94, 96
83. Scott 53, 82, 83, 94, 96

84, Shenandoakh 34, 69, 81, 84, 93

85. Smyth 10, 3¢, 82, 85, 91, 94, 97
86. Southampton 40, u7, 62, 86, 90

87. Spotsylvania 1, 24, 55, 68, 87, 38

88. Stafford i, 24, 30, 56, 75, 87, 88
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Cede
89,
90,
91,
92.
93,
94,
95,
9¢ .
97.
98,

County
Surry

sussex
Tazewsll
Virgiria Beach
Warrer
Washington
Westmoreland
Wisna

Wythe

York

275

ntirued).,
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85,
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94
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A WHITE-TAILED DEEF HARVEST
DATA-ANALYSIS ANLC INFCRMATION

SYSTFM FOR VIPGINIA

by

Richard Laee Hollorarn

(ARSTRACT)

A computerized data-analysis and irfcrmation systen,
VADMIS (Virginia Deer Maragemen* Irformation System), was
developed to summarize andéd analyze Virgiria county,
district, region, and srtrate deer harvest data.

Published wildlife literature and state wildlife agency
Frogress reports were reviewed to identify and evaluate
pctential methods cf analyzing and presenting deer harvest
data. Meetings and ccrrespcrderce with Virginia Commission
of Game and Inland Fisheries biclogists providsd sigrnificant
irformaticn regarding currernt deta znalvsis techniques and
irformation needs cf the Game Commissicn, Data aralysis
metkodologies ard computer proqgrams doavelcped during pricr
araduate research studics at VPIESU were also reviawed.

An auto-regressicn system was develcred to predict
county deer harvests for three seascr types; bucks-only,
zither-sex at the kedagirnnirg cr 2nd of a bucks-only s=asorn;
ard either-sex hunting all seascrn., The average accuracy cf

1,076 ccunty predicticns prade btetwrer 1962 and 1976,



inclusive, was 78,6 percernt,

The VADMIS syst=m alsc sumrarizes chkanges 1n recent
courty, district, regior, ard s*tate harvests; produces
histograms to illustrate cocurty, dis+trict, and state harves+
trends; summarizes chenges irn ccourty seascn regulations and
tte associated charges in ccounty deer harvests; summarizes
harvest data cocllected a*+ 15 check stations west of *the Bluc
kRidge mountains; det=rmine¢s optimum deer managema2nt ragions;
and produces ccntour ccrputsr maps to illustrate and
idertify state-wide harves*t trerds.,

Thz VADMIS syster was cesicar=d to facilitate ease cf
creration, maintenance (data update), and future
improvements, mecdificatiors, and ex*tensions, Although the
VADMIS system was developed for Viraginia, in particular, it

may be modified for use by other statas,
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