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Join velioat Gill : 1

The Conservation Coanission of ‘fest Virginia established a project
in 1947 to study oroblems connected with rapidly increasing deer nonu-
lations., One objective was to conpare slieletsl ¢rowth, body weicht,
antler develooment and breedins notential of desr from several narts of

the state,

During the hunting seasons from 1951 throuch 1954, inforuation was
obtained from a total sauwnle of about 17,000 deer. The data included
sex, age, hind foot len~th, antler beam dianeter and len th, nuiver of
antler voints, carcass weight, and nunber of corvora lutea per set of
ovaries, Tne various neasurenents were tabulated into frequency
distrioutions for individual sample areas for each sex and age class.
Calculated coefficients of variation indicated that hind foot lengzth
exnibited muca less disversion taan the other measuremeants. Conseguently
it was selected as tue primary criterion for coaparing ciaaracteristics
of deer in various parts of tue state, 3ignificant differences between
mean hind foot lengths were used to divide the state into four regions.
tiltnin eacn rezion deer had rather constant hind foot lengtihs and otier

characteristics.

The four regions and tae principal physiographicel subdivisions
within them are: liest, Ohio-liest Virginia iiills; allecgheny, Allegheny
lateau; .east, &llezheny nidges and Valleys; and Souti, Cuaderland
rlounteins., Hind foot lensths and carcass weichts were successively

lower in ‘lest, allezheny, South and nast rczions. In parts of the Viest



Jo1 Ueliont Gill 2
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re ion fawas were twice the avera:e wveisht, at hunting season, of fawns

5
in varts of the Last. Three of the regions, .est, allezheny and hast,
ran't in tiae same order as above on the basis of antler bean diaseter
and ovulstion rate. A&ntlers are saaller in the South region thaa in
the Bast. 1ne ranting of the South region in rerard to ovulation rate
waes not accurately deterained. 3ased on fawn/doe ratio in leral “ills

the four regions are ranzed in t.ie order indicated by hind foot len.th

and carcass wei;nt.

Causes of t.e differences in deer between regions are as yet
unknown. Knowled;;e of the ditferences is useful in deternining policy

rezarding harvest manageneat,
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ReGIO:ML DIl Ons 1 3248 &5y 2OV UCTIVITY
OF Dot LN ooy VIRGLdIla

John Gill
Conservation Commission of V/est Virrsinia, ilkins

Deer hunting in tlest Virrinia was regulated by a buck law during
the four decades orior to 1951, One of the conseauences of this regu-
lation wos develonaent of excessive pooulations of deer in certain
parts of tne statc, 1n order to study the vroblens associated with
rapidly increasing deer poprulations, an investigations vroject was
established by tae Conservetion Conmission in 1947. This work wes
undertaken with funds froa the Pittnan-iobertson Federal &4id in Wild-
life Restoration dct.

Tne project has now been active convinuously for eiht years and
investigations aave been conducted in :nany phases of tae life history
and nanagement of deer. The troject phase wnich will be revorted here

nas tae following oojective: to stidy deer raage notentials as they

0

may oe indicated by the pnysical develonmnent of deer, and to coimare
sitcletal »rowth, oody welrnt, antler develomnent and brecding vouvential
of various nerds of thc state,

defore this study was estanlisied it was recosnized that tncre
were distinet differences in sizes and productivity levels of deer
between various varts of Uest Virsrinia but the magnitudes of t.aese

differeaces were uanknown. Infornstion about physical characteristics

35062



and praductivity of deer may pe uscfl in many ways. Sorne of tne values
of infornation avout nroductivity were exoressed by .orton and Sheatun
(1946) as follous:

"inowled e of tae brecdins: notential of a gane
snecies 1s essential to its prooor eqaceent. Hesional
aifrerences in productivity may denand differeaces in
diagnosis and treataient. In tue walt~-tailed decr
(Odocoileus vir inianus), crover manateent may require
adjustacnts in laws relatins to var linits, oven scasons,
and legzal game (buct, antlcrless, and l-deer laws). In
cases ol low fccundity, efforts to adjust ©v.ae environrent
to increase tae nwuiver of youn: osroduced may oe feasiole,
These mabters snould be considercd in tae foraulation of
policy inteaded to malle the vest possinle use oi cane
resources.”

4 direct relation has ocen odserved vetween aldequacy oi forare ana
the avility or fcaale deer o oroduce and rear fawns. Gerstell (1936)
noted low fawn production ia secvions of over-browsed deer rance in
Penasylvania. U'.lo'e and damerstrom (194.¢) rcsorted a sinilar relation-
ship for the CGeorce Reserve deer nerd in .lichican. Investizations
conducted in ew York by .lorton and Cheatua (12406) and Cheabun and
Severinchaus (1930) have produced evidence taat fertility and fecundity
of deer are directly related to range guality,

Inornmation on anatouical characteristics of deer may also indicute
ran_e quality. GSeverin haus et al. (1950) presented evidence 5.t
variations in antler develodient ere relioted to tfora-e adequcey.
Differences in body wei -uts and/or antler cevelommens were attridbuted
to differences in ran e coaditions by <ohnsoa (1237), usrstell (1237),

Park (1233), Pork and Lay (1942) an. Leonold (1943). In ilest Virrinia,



reducoion of a ni~a ceer pooulation resualted in a si al:ticanas weiziit

inercace ror fawns illed 1n the saae arca toe oo oo (111, 12330).

Jost of vhe foregoin: aavinors clted inade ruate mantlity of foresre

~

during wiater as oie cwlse of rediced sise ann/or rrodicsivity ol acer.
fdccently sanizeson and .oarniay (1953) revorted a dirvect relationshin in
rdssourl setween soll fertility an: ..e Followin: characteristics of
deer: wvody weisat, antler develonaent and re.roductive potential,

-

Differences in size and productivity of licst Vir:sinia deer also acy

1=

nal

e

well be relsted to di-ferences in

¢

Uy rather taza yuancity of tfora.e,
In tiis state de=zr populuation increascs vere controlled velore extensive
ovurorovsed araeas were develoned.

ropul:=tion conurol was sccured vy adodtion ol nunier's-cnoice deer

seasons peziuning in 19221, osecr of eit

1er sex nave oeen lexal fane
daring tie vast four years (Jeterno, 1951, 1952, 19%.a and Gill, 17:3b,

1J54a). Increusca deer agrvests under tue liberalized recalation nave

#)

pernitted collection of asta on about 17,000 deer since 171, éanalysis

of tas dot

]

, &5 resorted in tals pacer, indicuates taat the stoie can
lozically we divided into four re_ions wnose deer have disulinct size and
reosroductive caaracteristics.

fae distrioution of regioas (Fis. 1) rouhly rese:bles taat for
physiosranhical suddivisioas (llecieever, 1752). The re~ions and sao-
divicions whica inclazie ilost of bthe area ol caca are: \lest, Uhlo-ucst

Virginia {ills; &lle-heny, alleleny Plasteau; South, Cuaverland .iountains;

and Lasv, Allechcny :ia es ang Valleys,



SeTlTals D Li00S

west Viroinia hunters are rejulred by law to nreseat their deer

for taggins at one of the official checliiny stations estadlished in

each county oven for huntin~, This clec’ting systen nrovides an
excellent I'rancwort for samling: thie lecal Hill, Siace tae deer
checkiin - law is seldon violaved, wcer brouasht to each caec’:iaz station
concuvitute a sanple waich is virtuelly uanvizsed s to sex and age of
doer in tae xill,

Certain ciecliny stations were selected as facin~" stations and
technicians were assiined to thea (sce Fir, 1). 3election of ¢ :ese
arin: staetions was not 1ade at randon., Rether, an offort was nade to
secure aore informstion fron certain arcas than from others.,

Saaples for individnal azing stations were treated as random
sa.1xles fron the narticular arcecas involved. Tals anoroach was used
in testing for si;mnificance of differences betwecn means for individual
stations. However, tue saiwnling design did not »roduce saiwles drawn
at raandon from the recrions. Consequently, the re;ional nesns wiich
will e preseanted are not compictely representative of th~ recilons.
Hovever, they are the best ecstimates obtainabdle, and they correctly
descrivce rencral differences vetwecen recions,

Technicians assigued Lo each azin; station secured the follovinz

data from decr cuecled durings onen seasons, wiich occurred about

Decenver 1, cach ycar:



1. Sex,
2. A& e, accordins o the Sev rin hauas (1942) tcchninue.
3. idnd foobt len;th, hocit to tip of lonzezt neil; necasurcd
to tue nearest 1/4 inch.
Lo datler ocan dianciter, one inch above the burr; measwed
to tae asarcst 1/32 inch.
5. éantler ocan lengva, oarr to ©in aloar outeide curve;
neasured to ncarest 1/2 inch.
0. awiver of aatler points,
7. el it to nearsst vound, olus a record of whebtaer waole
or dressel, and, if dressed, tue visceral orsans remaining,
In addition to tuese measurenents, veciiniclans collected oveariecs fron
adilt does wnenever poszible.
The ovaries wore suvsequcnitly sectioned end exazained for evideace
of ovulation (see Cheatum, 1242, The weirats, as recorded oa field
records, were not all couvarapnle to each otner, Those for deer fron
wiich soae or all ol the viscera had not bdeen renoved were converted
to a "hoo-dresscd" basis. Tuat is, toey were reduced to reoresent tiae
anproxiiate wei ats of carcasses waica had oeen vled and copletely
eviscerated., wel_ nt coaversions wvere maje oy relereace Lo rc-rescions
presenbed by severinghaas (1949a) and iasmerstrom and Caavura (1950).
The various neasurcaenss were tabulated l1avo frejueancy disirioucions
for incividual a;injr stotion sawle arcas for each sex and ase class,
Keysort punca cards were uced in tols orocess. ricuns and suwis of squares

rg

of deviatlions were compiced Jor most o the distrivatlons,



Calculated coefricients of variation indicated that aiad Zoot
lenstnzg exaivited mch less dissersion tnan aay of e otaer recasure-
ments tal:en. TFor exaanle, tne avers ¢ coeificienbs of variation froa a
serics of sa.ples of yearlin: male aecr werc as follows: hind foot
lencth, Ae.3v; ho;s=dressed vuei_at, 1653 antier beaa diaieter, 19.; antler
length, 293 and nunber oi anbler points, 34..

Hdind foot len;ta was not only less varliable t.an olier ieasurenenvs
taiken iu tals svudy, out it was also ore easily measurcd than totsl body
lensth or neicht et shoilder., 3cecsuse ol tiese factors, hind foot length
was selected as tne priiary criterion for comparinag characteristics of
deecr in various parts of west Vir: inia.

Tiis comparison consisted of testing for differeunces petweea means.
he mmethods of analysis of variance and thaz " test were extensively
eazloyed. Sy use of taese devices si:nificant aiflercnces between acan
aind foot lensths for ainsg stations were identified. The a:ing stetions
and t1c prooadle voundaries of imnortant aiiftronces gre shown ia FPigz, 1.

Taiese DHoundaries diviace tie state inlo four ore or less 10.0.€nwoils
re.ions wiva resard Lo .ean hind foot lea-th of deor witnin tica, Ticre
ere si.nifiicantly diifcrent niaor areas within each re:.ion, but tlese
arcas are not contifuous., Tiaere is also so.e ovirlapd boitween reglous.
For exaaple, deer in t.ae extreie norbnern nart of the wast Reion are

similar in hiad foot lencta to tnose ia the soutiicrnnost »nart of i

D

4llezheny egion, lowever, tic “wo aras are nobt similar ecolo ically.

There would pe no advautaje in atterwtiag to classify thea togcther,



In Fig. 1 tle oouniary of tae 3South e ion is tentative since

sanpliag {ros tuat reilon was of 1nccessivy linited to only five counties,

and is not at all r:orcceantative ol Lie sousrestern eorier of trie state,

veer arc not nulerous in tiet arcs o decr hunitias Mas nob ben noraitied

in recent y-ers,



A CGIV AL Cllat ST MICS I Uil

HidD FOOT LulGTH
It can b- seen tiat, for each of ti.e sex-ase classes liaclided in
Table 1, tuere is a conslctent relstionship vetueen regions. I[e loaest
L

nind foot lenrths occurred in the lest. Successively shorter oot lewths

were ouserv d in tae alle:

120y, south and nast re-ioas. Jith few excen-
tioas tils raaling is regsated in all of t.ae tables of otizr neasure wcnts
waica follow. e exce tions are ia two oI thie cizracueristics for e
South decion.
BUJY LLLGID, 0G=Ji3 i
Aversoe weights shown in Tavle 2 reveal a coasistent relations:iin
between resions wilcll corresnoads to thabt shwwn by hind foot len ti,
Tals is cue to Tue ouvious corrclation boitweea s'teletal size and wday
weliat, wiile the two cleieats are closcly related, wel Lt cowparisons
may ve .10re easlly visualized tnan aiad oot len th rclaticasihiys.
accoruing:ly, a dirression will e nadc vo eashasize tae varistion
in vel. s of d.er within Viest Vir inia. averace values shown in ULhe
taoles do not indicats vae extreaes, of course. A&t the extrenes it
is evideal thab, by vecenver, fawns in sone varis of tie west Reglon
average nearly twice as neavy as fawns in parts orf bthe zast Rerion.
Similarly fawns froa tie airva 1vicre Lest Vir iaial's larcest deer arc

found are actually heavier, oa the avora:re, thiun yearlin-« decr froa

vaiers oo stallest aninmals oceur.
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To express this rslavionship in anobier war, it eorecars taat
variation in Tfell fawa wel-Lts witain vest Virzinia is aearly as <reat

~
1

s variciion in suca wel-nts ocltuwecn tae states of oaine and Lorith

I

e

Carolina. 3haw and elauhlin (1291) state thet averae ho-=drcaced

- D)

a .i2ssachusetts aad

(e

welhts o1l Tawns killed during: oven deer seasons
Maine 1s about 66 nounds for nales and ©0 vounas for feuales., 1hese
welshios are practizally identical with tuose typicel oi the lest Xesloa
west Virsinia, 4t the other extrene, fawns Iron two or the middle-
eastern ooruer countics of est Virsinla are siallar in size to fawas in
tie Picial Tational Torest arca of dorti Curolina (convorsztion uith
Frank saric': aad K. J. Sulavetta).

[ne causes of bie great diversicy in sizes and weirits of decr
within .est Virzinia are not ciearly understooa. uowever, it is a»varent
froa field observations that the differeuces in size caanob be satis-
Tuctorily ex»nlained oy differcuces in quantity of forare available durinz
winter., T.at explanation has veen cstabliched to rationalize virfcreaces
in deer size within sone of tic more northera states, notably Peansylvania,
dew Yorz and .lichigan, where winter weather conditions are nore severe
than they are in iest Vir;inia., Snow cover rarely vnersists in this state
for loarer taan avout oane :onth., Conditions of continious snoy cover for

1

much longer nerious are comaion in lew York and .ichian. A&s nrevioacly

aeatioied, there are no extensive overbrousad arcas in wiest Viroinia.
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A0 BUAM DIALT R
ivera ¢ antler bena dia sters (Table 3) nlacc tue est, Allesheny,

a1l wast rezlons in the same relative order as do hind 'o: chin

and vei. mbs. dowever, tne Soubh ferion loes not eonrorin since its

averae antler dbean diagmeter is snaller taan tazt for the Last,

Lais iaconsisteacy ma'es it apecar thaat toe relavionshin ocetween

antler develonacnt and eibner body weiht or nind foot lon~th 1s not

the saie in thae South Region as in tae otaer t:ree, dooarently bucls

froa tie South Recion have aatlers which are sicller in nroportioa to

pody size. &s odreviously stated, hovever, the saadile Tron tiae South

Zeuglon is renresentative of a nwueh snaller arca than those for the

other regions. Also a larse vwortion of tae saiple for the South leion

is Zrom an arca vilca is excentional in that it has recently obecen over-

vonulsted with deer, Furtheraore, the restocizing in 1932 which

ultimately wroduced tae overoonilation was made with deer from Piscah

detional For st in iJortih Carolina. A4 nore coiolicated heredity gy de

involved.,

OVULarIolN
average ovilavion rates (Table 4) also exiivit a departure froa

the rankias of recions whicn was ¢stadlished from hind foot lenrtis and

body vel lts, aviraies for thece boay neasurecnts place tie south

re;lon inveriiediate vetween the dlleheny and the zast. The sane

rclationsaip does not hold for tie averase nuiver oif cornora lutea for

cither age-class from tiie Soutih Re~lon. ilowever, oviilation rates for

the otlier tirce reogions fall into the usaal order.,
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Table 4 includes t.ie standard errosr of tie rean for each oviilation

rate. luc sawles are smzll and are noy siricily renreseantative oi the
resions out tiae standard errors given do nrovide a necazare of variability
in ovulavion rates. 1t can e secn that if tae sawnles for allegheny,
South and nLast resions did conrorm to the requiremcent of randonrness,

tinen none of the differences vetwecn their wmecans would be significant

at the 955 level, Tnis fact enonasizes tae caution which nmust oe used

in internreting ovulation rates and indicates that the relstioashio
between tae South Region and tie other tarce is not necessarily as snown
in Tadle 4.

It is much nore difficult to obtain usedlc scts of ovariss than to
gsecure hind I'oot lenth ~easurcments., Siace the lattor seasuresent also
has several advaantazes in resard to samling error, it seened nractical
to consider tue possioility oi' a corvelation between hind foot leacth
and ovulation, This comparison was nace using eacl decr season record
whicn iaciudcd both an ovulatlon count and a hind foot lenth for an
individual doe., vhe data were divided into two age classes, both of
which snowed a hishly si:nificant correlation oveteen nuioer of coroora
litea and aind foot lecnsth.,  For yearling does on.y the correlation
coeflicient was 4 0.2/4 (d.f. = 313). TFor does of ace 2% ycars and older
r was + 0.16 (d.f. = 550).

rthe low degree o1 association between tic tuo variables indicates
taat one cannob be us<d to estiwmtec tne otier witnin ractical liiits

of accuracy. .owever, cowarison of the two tiyoes of infor-ation when



e

collected froa tie same arca or the s21c doser uay heln in detecting oias
or unusual sanpling error.

Faid/o0n &ali0 I Lan L.Gal HILL

e

dccording to the evidence froa tiais iadex of rearing siccess, the

four rerioas ran% in tine saune oruer as on tae basis of vaysical measure-

meats., .earins succcss is aicaest ia tae est nezlon wnere tae ntaver
of fawns in tlie kill actually cxceeds the nuiaber of adult does (Table 5).
Productivityy is successively lower in the 4Allecheny, South aad rast
reions. Crude fawn/doe ratios indicste that in tae Last .tegiosn does
nroduce 1/3 less fawas toan in e Hest.
AGL CUIPOSITION U lin aDJLY 3G o070 O Iiiw LiGaL KILL

The age distribution of adult does in tie Xkill is a votential index
to productivity. areas having relatively nish vwroductivity wilil have
deer aerds in wiich younszr age classes are more vredonlnant than in arcas
of lcw vroductivity., ILf mortality is aore or less ace-indiscriminate,
tnen avera:e age of adult does end slooe oi the kill curve (Zayne and
woernardt, 1752) will indicate the oroportion of replaceaeat to tae deer
aerd.,

In Vlest Virsinia kill-curves oif adult does from thae iect lesion
are steever, 1lndicating a younger average ate, than exists in the wast
lerion., Such kill-curves include consicecraole bias and sa:dlinr error

(Gill, 1)33a) and are not rcliable Tor indicating less distinect dirlferonccs

in vrodactivity.



T-ree of the regions snown in iz, 1 can ve ran'wd in s det'inite
order on tiae basis of all characteristics studied. In desccudins oruer
of size and »roductivity ol deecr, tiese rc loas arc: Jest, alle neny,
and zast. L2e South tezion i1s ianteraediate petwcea the Allesheny and
ast with resnect to hind foot len:th, dody wel it and fawn/doe ratio.
nowever, antler developient in the portion of the 3outh Rersion wiich
was sampled was inferior to tist in the Last erion, and ovulation rate
in taie South region was not adequately deternained.

Casual coarison of rerional chiaracteristics of deer with tue
general distrivbuation of various physio:ranhical arcas in West Vir-inia
docs nov reveal a good iit betueen characteristics of deer and any of
severzl environmentzl conaitions. Trhese coaditions inciude lentthh of
growing season, precipitation, soill parent material, Znowun aineral
deficiencies, calcareous denosits, slone, arricultural lead cevavil-
ities, forcst types and otaers. Conversstions with Dr. G. G, Polhlnen
and Jr. G. C. anlierson, resnectively solls suecialist and aniacl
nuatritionist with tae ‘est Vircinia & ricultural oxperinent Station,
nave led tae writer to belicve taat te dilJercices in deer ciaracter-
istlics bpetween parts of tne state proonavly are not atiribatable to any
sin;:le ecolo dcal factor, oubl rather to a coiplex of ractors.

‘e ecolo ical vaeriation wivain re;ilons mass it irmoraectical to

atteant to iuentifly tiese cowlexes at the rezional level, Conscmastatly,



1}

it would Le rederanle o lavestisabte 1imitia eavironw tal factuors in
reicrence o snaller arcas, ndiviaeel asin: sbetion ercas should ne
studied for utals mursose,  nown cirferences i deer co.aracteristics
petiresn g inr statlon arezs constitute a lo ical nasis Jor evalnasin
tuelr relacive rence yuallisy,

a descrivtion of dili'ercncre octuesn aian cstation arsas will oe
presented in a sevarans dreatwens.  Pois later muolicsihion, a stote
pulletia, will include a aizzussion of Jocal manz oient annlicabhions
of iInoriation sooulb size wad Hrodictivity of Lest Viroinla decr.

Information aboub variation in deer vetween rcjioas nas an oovious

value ia 1aazgeannt or deer aarvests, Carreaoly, the crinary harvest

nana ecnt oojective in wegt Viroinia is to obtala obetter distriontion
21 decr kL1l Yarousihout ©he onen terrivory. an attentt has bren made
co lanrove hunter diswriosatlon taroash sudlicity rather tiuan oy
restrictive re ulatioas (Jecuarao, 1vs<b; Gill, 1223, 1224). Part of
tac proiiclty reizascd ia tidls efiort hus suressed tae fact that the
aest ae~lon can sannort a rreater gcercentue reioval of
taan Lae rost oy tae state. In the sast lleion, wacrc oroductivit; is
relavivaly low, ssortsnen have ovoen encoara~cd to aunt selectiv: 1y tor
nucits in srefercace Lo does.

In ;eacral, kaowled © of wioe variation in deer bouwecn reioas hos

peen uccrul in reberainia - broad policies relatin to harvest manaeent.
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Tris investization was originatcd and larsely sunervised by
we ite Jelarmo, for wcrly Lrader of Jeer Investications in “est Virginia

and now Chief of the Ganre Jivislon in .izine. JeGario vrocessed all

D
]

ovarlan naterial colliccted in 1291 and 19z, Later collcetious were
ved by arnold Sciulz, assistant Leader of pecr Investigations,
who also wmade a statistical analysis of all ovulation data., <Yils work
was supervised by the writer,

Dr. Waltcr D, roster, foraerly bionetrician witn tie lest Vir: inia
alricultural wxoerimeat Station, generously cave advice on sone svatis-
tical probles., Valuable assistance in orcanization and review oi tae
nanaserivt wes sucolied oy Jdr. George A, Petrides, of t.ue uverartaents
of Zoolo:y and risheries and wililife at iiichi an Stete Collere., Yhis
naler 1s part of the tiesis requirenent for tne :iaster of 3cience de:rece
at that institution.

Thie author is also indebted to his associates in the Uonscrvetion
Coralssion of tliest Vir:inia for the arduous work tiey perforiied in

the data,
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Size and nroductivity oi i'est Virginia deer were studied under
the assuaadtion that tiese factors were rclatced to rance yraiity, Jata
included information avdout secx, age, wei~ht, size, antlicr develonaicnt,
and ovulation. Ihe totzl saiple incluted aboubt 17,000 ceer fron lesal
Irills for the oeriod 1951 throuch 1954,

The state wes divided ianto four r¢;ionc, each hzviaz pooulstions
of deer wita distinct caaracteristics. wvecer were found to oe larcest
aad most prodictive in tne ‘iecet egion., They were successively smaller
and less nroductive in the allezheny and ezt re-ionc. uJeer in the
Soutn Rezlon were interuediat: in size between those in the &lle heay
and sast regions, bubt the rank of the South Ae;ion in regard to
nroauctbivity was not deterained.

‘The causes of resional differences were not avnarent., This

o

orovlen reauircs additionul stady with roshect to ecolo ical diffirences

petvecn certain saall areas in wvilen deer characteriziics are lmown,
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Taonle l.—==iliw FOOT pollGlH o ot TR0 FoUt L GIONs

"ol VIAGIUTA

Data fron legal «ills, 1251-1)3%54

Azc 1/2 Year

hce 1 1/2 Years

Hales Fenales :lales enales
nersion 10, vean 0. ..ean 10, .lean il0, Jcan
west 630 16,91 in. 0675 16.43 in. 435 12.00 in. 513 12,05
4lle neny 1180 16.20 1176 15.70 1120 13.3) 1054 17.60
South 177 15.74 162 15.24 175 17.63 136 17.12
Last 379 14.95 346 14.68 552 17,26 353 16.53

Table 2,--1{0G-Dibosi) wolGHT OF oo R M0

O WioT VLIGINIA
Jata froa legal kills, 1751-1354

"0UR HLGIONS

ace 1/2 Year

age 1 1/2 Years

Jlales renales iales e ales
Region lo, :lean o, ifean Jdo, ilean o, :iean
liest 5060 66 1b. 568 61 1o. 436 105 1b. 417 91
allecheny 723 57 707 53 674 7 691 87
South 153 50 136 46 159 33 116 73
bast 346 4L, 252 43 451 79 295 72




Table 3.,--4T'LiR Beal DIaklol OF J.od M0 FOJR AuGlUls

vJata from legal kills, 1751-1)%54

oy N oA T T s
O ol V—A.u.u.a.li.u&

Hegion do. .ean (inches) an (121.)
Hlest 463 0.50 20.3
Alle.heny 1013 0,79 17.5
south 255 0,60 15.2
wast 459 0.61 15.5

AT A

Table 4 ,=--1C 8o OF GOt

R0 POUR RaGiUs v wwsT ViAGIITA
vata from legal kills, 1750-1933

204 LUTZ4 I4 oValiss OF Dad

Aze 1 1/2 Years ace 2 1/2 Years and Olcer
HJo. oets llean ilo, sets slean
de~ion Qvaries .1o. CJL. Uvaries T2e Gl
west 84 1.77 - 06% 128 1.20 = 0O4%
4lle;heny 154 1.34 - .05 274 1.55 = .04
South 15 1.27 - 20 45 1.53 - ,10
bast 85 1.29 - ,07 162 1.51 - .06

* Standard error of tie nmean.



Table 5.==lLaTIVil MNJLe23 OF Falis &l &00Lr 90ns LI

O r o Tyl T AW T O YT Ay TTTY T
O ‘:PL.:D ! l.ul_: oDl .i..y(.!l..lv. L-JLY‘;L J..L.uJJ.),

1751=154

b

o, Tawns o, Joes &Lge o, Iawas Per
Region Both 3Sczes 1 1/2 Ycers and Older 139 Does
tiest 1615 1411 114
Alleczheny 2530 3170 32
South 813 1131 73
mast €51 11382 72
Total 5954 6894 g6
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Taple H,==L12 U0l L. teltd (in incdes) U Dt 1 Lo VeRGilita
‘vata froa le al ills, 1951-193%4

ads 1/2 Y.l O LY

:lales Tenales
area D, .lesn s.d. N _lean s.d
west egion
sarbour 62 16,20 A 371 1h.52 A
sraxton L1 15.55 1.51 £4 15,06 1.42
Cooners iloc't 105 15.54 .32 41 16.21 73
Clay 12 1c.3: e 17 16.22 .54
Lolirid e G2 15,74 .76 GO 16,04 .72
Gilacr 7 17.90 - 12 14.c3 43
Larrison 45 15.95 .70 60 10.4) ST
Kanawha 5 1/.2 - lu  106.33 X7
Leuis 112 10..:6 .3 103 15,24 74
.iarion 23 17,17 .7 4O 1b.55 .75
.iason 17 17.24 .75 13 17.14 3
Pleasants 7 17.38 - 11 13.2) .66
Preston Ly, 17.03 .60 Lo 16,52 7
aitchie 10 17.0 .21 6 16.2 -
foane 3 17.4 - 2 17.0 -
Taylor 43 17.15 B4 32 16.34 o5
Tyler 13 17.39 .64, 11 16.7 .53
Uns.aur Ly, 17.20 .76 7L 10,72 .87
wetzel 42 15.90 NeE 31 16,173 .75
Lirt 2 15.6 -
..ood 4L 17.2 - 5 156.9 -
&lle;heny Rejion
Grant, &4lle. neny 276 16,20 .71 305 15.63 77
Grant, Laso 65  15.16 67 66 15.49 .65
Jicholas, ..uddlety 27  16.12 o790 27 15,77 <59
roca., Tnornwood 73 1o0.13 .73 52 15.70 .83
itandolnh, alpena 67 16.33 .3 65  15.55 71
Rand., Iittonsville 55  16.26 .35 44 15.69 27
Hand.,, Xwlorapbow 30 19.15 .70 L2 15400 .69
zicawood area 39 15.92 39 57 15.55 .70
Tuc'zer 311 16,29 .03 354  15.72 CYs;
vieb., iacver Valley 36 1H5.59 .2 33 16.15 .03
South ileglon
Jlercer 9 16.4 - 6 15.6 -
rieiowell ol 15.07 77 74, 14..47 .65
Ralei;h 5 16.3 - 7 15.3 -
Wyomin: 79 1n.35 A 75 15,92 .61
Last legion
Greenbrier, alvon 46 14.50 A 20 14.15 .75
Ha.avshire LS 15.44 <9/ 36 14,72 1.11
Hardy 110 14.6) .35 33 14.39) 77
in., Tort asuby 63 15.62 .87 35 15,31 .82
Pencleton . 51 15.45 .83 LT 14.94 .03

Poczhontas, nast 76 14..37 FE 75 12..22 92
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Table 6. (Coat'd)=—=1 D P00 Lo Gl (An dinches) OF i

T oh o TS A
Lo el \j.‘\.xvnf.A.;.J.ﬁ

4G 1 1/2 Yawts QLLY
-ales Tenales
uTrea o, vean 5.3, o, .ican S
Wwest e ion
parbour 4 1.4 - 20  17.30 .00
sraxton 34 15,90 A 30 16439 1.11
Cooners iock 93 15.50 .35 74, 13,07 el
Clay 13 13,09 WE 12 17.96 41
Uoadaridge 56 1i.43 e 75 17.75 .52
Gilner 6 17.0 - 9 17.67 -
garricon 37 15.94 IREYE 36 1:.04 .50
Yanawha 3 15.3 - 9 1s.2 -
Lewis 71 123,58 W03 102 17.93 «55
Jarion 15 13.19 70 12 13.00 .05
.lason 10 12,2 -
Pleasants 5 1.4 - 11T 13.4 .69
Preston L0 12.06 .3 L 13,34 .05
itchie 3 19.0 - A 15.2 -
laylor 31 12.24 .03 25 18,43 .67
Tyler 10 12.5 A S 13.2 -
Unshur 55  19.42 71 35  1:.34 72
wetzel <5 19,09 75 22 17.92 .33
dWirt 4L 12.3 -
4llecheny re~ion
Graat, alle neny 203 13.39 .32 222 17.5¢ 79
urant, nast 55 15,41 71 42 17.39 71
Jicnolas, .tuidlety 33 1l3.0l .80 31 17.06 75
Poca., rinorawood 63 13.33 .30 4, 17.82 .77
Randolph, &lpena 55 18,24 L85 o7 17.63 76
Hand., .luttonsville 35 13,67 <94 36 17.53 CN)
sand., Jxaoranow 3 13.0 - AS B ) 7L
tichwood area 32 12,16 .30 70 17.24 .60
Tucker 294, 13,49 .32 332 17.66 L0353
web., llacker Valley 25 13,74 51 27 13,03 .90
south rezion
.iercer 7 13.4 - 5 17.2 -
JicDovell 91 16.73 79 60 16,17 .59
Halei:h 9 1:.9 - 11 17.39 1.23
wyoning 63 12,63 .76 60 17.93 .71
Last Region
Greenorier, alvon 54  10.L4 .93 34 15,78 .95
Hamnshire 99 17.40 A 32 15.62 .76
lardy 166 17.29 21 106  lo.46 79
‘En., Tort ashbhy 23 17.8% .33 72 17.12 .75
Pendleton 49 17.83 .93 40 15,93 .63
Pocahontas, Last 91 1n.a7 79 74 15,14 72




Tapole 7,--=1J 0wt U2 Cl.uid Lifea T4 uvadiles o Dot

Jata froa loce

. A ey e e
ol ViRl Za
157

51=1743

o

e 1l l/d Teors 2 1/2 Ycars cnd ulder
0. get .ean (2. sets izan
ar"e Qvarics 0. Do s.d. Qvurics Je G L. c.d
.£8T e ion
3arbour 7 1.86 .35 10 1.30 .75
Jraxton 2 2,90 W00 6 2,15 .35
Goouers nock 13 1.45 A 34 1.85 X
ulay 1 2.0 - 1 240J -
soadrid:e 5 1.54 .33 7 2.14% o4
Gilaer 2 2.0 NN - - -
riencocl 2 2400 o JJ o 1.54 .35
marrison 2 1.50 - - - -
Lewis 14 L.o5 52 13 2400 33
Jar*on 7 Lo YA 13 Zedd .23
rreston 12 2.10 .32 9 1.73 L2
nitenlie - - - 1 26.0) -
Lazlor 5 140 .3 6 1.53 .37
Trler 2 1,02 - 1 2400 -
[ Henar S 2.0 57 7 2.235 )
actzel 5 1.40 A A 1.75 s
alle heay .2 lon
urant, Lllc heny 47 1.3 .23 23 1.42 <23
\u.dfl':;, ._aS'b 9 :'..JD -3 1" 4.\.}\) 05‘")
icnolas, ..ddlety 16 1.25 <50 13 1.77 L2
Poca., laormroxd 5 2,30 o0 3 2,00 )
saniolnh 20 1.25 .03 49 1.65 N3
sdeawood arca 11 1.30 .05 22 1.52 .72
fucker 33 1.27 .73 47 1.35 7D
4eb., sacker Valley 10 1.30 A 25 1.60 57

South Region
ricdowell
Raleigh
wyomning

vast region
serk., Jiorgan

Greenbrisr, alvon

tizichire
duray

.En., fort ashoy
Fenidleton
Pocolionias, nost

0GP~ W

FoalD
~ W &~ Ut 2 O

47
.00
.79

<55
$93
o7
«Sh

15
10
25
40
32
17
22

=
OV~ IOC

Wt O\W T2

(&

A7
.71
.71

0/74-
.67
L5
.77

4
. l")[‘,
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