
Tile Statas and Dynamics of the Bobcat. P~pulation in fi..rginia 

by 

Thesis sub&itted to the Gradu.te ~acultf 0£ the 
iirgiaia Polrtecluiic IJ1Stit.ute and st.ate 0-1i•ers.itJ 

in partial falfillaeat of t,Jle &:equireae_ats for tile degree of 

IAST&B. 01' SCIBICI 
ii\ 

lildlif4 Science 

B.s. acGinnea 

· 7J. l,-.e.r.aa.flim 

l!aJ, 1983 
Blacksburg, Virginia 



THE STATUS AUD DYIAlU.CS OF THE BOBC.AT PO.PO.J.ATIOI IN YiiGili.tA 

by 

Ric.bard B. Driai:water 

(ABSTll.lCT) 

Age and reproductive data £roa 67 bobcat carcasses and 

lover javs ve.re co.llected during the 1979-80 and 1980-81 

trapping seasons •. Sex and age data oa 41 additional bobcats 

takea • in. t.ae 1917-78 and 1978-79 trapping season.s were 

prov.ided by the Virginia Couissioa of Gaae and Inland 

fisheries .. 

rae aean age from the 4-year pooled saap.le was 2.83 z 
0.24 (S.:S.) yea.rs, vith 251 juveniles, aax.iaua age 12 yea.cs, 

&lld sex ratio approzi11a;telJ 1: 1. 

Sceat-sta.t.ioa survey data did not paral.lel harvest 

.cecords except in ieg:ion .I, (Pied.moat) wile.re both were 

increasing·. lo correl.atioa between .bobcat pel.t prices a.ad 

aarvest was established hut bobcat aarwest vas correlated 

td.U pr.ices of fox and raccoon pe.l·ts (r=0.87 and o. 81 

respectively., p s 0.10). Lice.use sales were not corre.lated 

•ith bobcat harwest.s. Bobcat harvests •are ia.Yersel.y 

re.lated to precipitation in 3 regions and to snow aad sl.eet 

in another region. 



Kail surYeJ responses indicated that aost sportsaen 

(561) believed bobcats to he increasing and 201 beliewed t.lle 

population to be stable. The .u.joritJ of Gaae iardeas 

(89.71) reported that taeJ taought. tae populatioa to be 

at.ab.le 01: iacceasiag. The suYeJ iadicated tlaat 69.11 of 

tJae bobcats 'trapped ace takea incidentally to trapping foe 

otltier species •. · Taxidera.ists reported receiYiag 1.3-161 of 

tJae aaaaa.l laacYest.. suryey respoases Gaae lardeas aad 

tag records . iadicat.ed tJaat .bobcats occur al.aost st.ate11ide. 

lort.Jaaal)toa cout.iea a.ad aay be iacreasiag tlleir raage. 

aodels based on populatioa caaracterist.ics suggest. that 

tae popu.latioa is at best stul.e aad pro.baal.J dec.li.lli.Dg. 
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.IBTBODUCT.IOR 

!'he ecoaoaic .iaportance of the bobcat (J&IH {lfM} b.as 

risea sJaarplJ owei: the last 3 decades. Progulst.e ( 1952) 

declared taat the bobcat •as considered to be of no 

iaport.aace aa a fur or gaae species ia 1iJ:giJlia ia 1952 

because it b.ad little or no econoaic Yal•• laaJ states 

offered l>oaaties oa bobcats which oftea •as the oaly 

iaceatiwe to pm:aue thea. Since tJae _passage 0£ the 

Ba.4aagered SpEK;ies Act of 1973 aad the Coaweation on 

J:ateraat..ioaal Trade in Eadaagered Spec~. (C.IT.BS), 

iateraat.ioaal t.cade ia pelts of spotted cats has focllS§d oa 

the lJaz (I.DI e&aadepfis) aad the bobcat. Tb.la increased 

4eaaa4 for pelts drowe t1le price of bobcat pe.lta to a peak 

of Sll00 ia earlJ 1980; coacoaitaatlJ, taere us beea aa 

iaarea• ia the aaal>er of _pe.lts traded •. !'he bobcat, as aa 

ecoaoaic spec::ies, has thus changed froa a nuisance to a 

wa.luJale reaoarce •. 

Bacalat.i.ag ezploitatioa ci£ tae bobcat Jaas reaul.ted in a 

sideapread coacea fOI: its coatiaued ezisteace •. •e•, if aaJ, 

at.ates ao• ri.e• the bobcat. as a auiaaace species aa4 aost 

Jr.awe giwea it the stat.as of either, a gaae aaiaal or 

furl>eare.r, thus o£(eriag soae protectioa bJ liait.iag 

seaaoaa, JuarMBt, or botJa. 

1 
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The pelts of most bobcats taken in the United States 

are exported to western Europe to be processed into 

garments. The o.s. Fish aad Wildlife Service is eapovered 

to control exports by issuance or denial of export perm.its 

for pel.ts. Decisions are aade on a state-by-state basis 

fro• data supp.lied by state agencies and thus iaflueace tae 

u.s. aarket for bobcat pelts. Pera.its are denied whea 

states fail to silov that such export •.ill. not be detrimental 

to tae popw.at.ion in the respective state. Recent. litigation 

by De.feaders of iildl.ife has clla.llenged tae accuracy and 

validitf of the inforaation supplied bJ several states, 

underscoriag tae need for contiaaed reaearca upon which to 

base aa.na.geaent decisions. 

Zn view of tlle econoaic vallle oft.he bobcat, souad 

aanageaeat prograas are needed. ~he objectives of this 

investiga.tioa were: 1) To construct l.ife tables for 

Yirgin:ia bobcats based on age and reproductive data gained 

ia t.ais st.adJ froa trapper-supp.lied carcasses. 2) To 

determine the current status of Vi.rginia•.s bobcat population 

hJ surYeJ and aaa.lysis of .harvest. data. .l) 'lo develop a 

aodel based on Ulis iaforaation fo:c Vi.rg.inia's bobcat 

popul.at.ion. 



Tb.ere have been few (6) st.udies of tile bobcat iA the 

aid-Atlantic states, and fever still (2) in Yirgiaia. The 

bobcat seeu to have attracted aore a.tte.ntion in lev Eagla.nd 

and t.he we.stern United States. This somewhat regional 

interest aay be attri.bated to its reputation as a predator 

of deer in t:Jle aortheast (Hamilton and aunte.c,1939) and a 

general aatipathJ toward wild carnivo.ces ia tae vest, 

tb.eJ are as livestocJt predators (toung, 1958: 

Bvans and Pearson, 1980). 

121ullatio1 Sta tH 

•aere 

65; 

Bobcat popu.lation trends Jtave been i.Jlyestigated 

principa.l.lJ in tae western states •here predator control. 

act.i1ri.ties have been underway for 11an..r Joa.rs and aarvest 

records have been raai.ntai:aed. Indices of popuJ.atioa trends 

aave been generated by a number of tecanigaes are 

app.licahle to or used for oUer species. The aost. co1u1on 

aetaods used ia estiaatiag coJote ((;a1,1is A-lt(!!B~) 

populations were discussed hJ Lin.a.art aad &novlt.on ( 1975), 

who st.ated that. scent-stations surveJs were aost likely to 

produce relia.hle a.Jld easily counted responses. Scent-

3 
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station surveys have been used in the waste.en states 

{Knowlton and Tzilkovsk:i, 1979) and in Georgia (Hon, 1979). 

Nunley (1978J and Crowe {1975b) used harvest data f.roa 

federal a.ni.iial damage control programs to assess population 

trends, since extensive records lilere kept and the e.ffort. wa::a 

not subject to fluctuation under the influence of fllr 

prices. Harvest variations were therefore considered to 

.reflect changes i.n abundance. Knowlton and Tzilkowslli 

(1979) did not consider cecent indications of a decline of 

population levels to be cause for ala.rm but rather a decli.ne 

from an unusua.lly h.igil population level, waich .Nunley (1978) 

noted and attributed to theindi.rect effect of intensive 

coyote. control efforts during the 1950 1 s and 1960•s. Heasley 

and ii.sher ( 1976) su<Jge.sted that a sympatric predator co11.ld 

assume the .role of a removed species, w.hich is consistent 

with Nun.ley•s {1978) proposal th.at bobcats ~ay have 

increased when a principa.l competitor, the coyote, wa;;;l 

reduced by control _pcogra.ms and bobc.ats nave .subse4ueatlJ 

declined because of increased competi·tion resu.lting f roa the 

cessation ot the widespread coyote control activities. 

Reprod!!Ct}:on 

Various aspects of the re productive bio.logy of bobcats 
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have been i»vestigated but some ~aestions still re11a.in 

unanswered. Hal.es are ge.nerally considered to be fertile 

throughout. th.e year {Duke, 195£PJ; Asdell, 1964:488; Fritts 

and Sealander, 1978a), however Crove (1974# 1975a} presented 

evidence which indicated that aale bobcatsaay undergo 

testicular regression and reduction or cessation of 
i 

sperma·togenesis during the sumaer, and he postlll.ated that 

climatic or geographic differences in reproductive phenoaeaa 

may occur. Females have been foand to be in breeding 

condition as early as Noveaber (Blankenship and swank, 1979) 

and as late as August ·(Mehrer, 1975). Pritts a.ad Sealander 

(1978a) iaplied that breeding may be possible Uu:oughout the 

year in Arkansas, With iaost .bobcats breedi11g froa DeceJ1ber 

to March. 

Female bobcats were .repo.cted to reach puberty by their 

first winter (at about 6 aonths of a9~) bJJt some uy not 

become pregnant (Fritts and Seal.aader, 197Sa) a1:thoug.ll no 

reasons for titis f ai.lure to becolle pregnant were offered by 

the authors. Males evidently a.re not capable of breeu.i.ng as 

less than 1 yea.c of age (Crowe, 1974, 1975a; Fritts and 

Sealander, 1978a). Bo th sexes may remain sexuallJ active 

until death {Crowe, 1974). Pollac~ (1~50) suggested that 
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ho.beats a.re not polyestrous, but Crowe (1974, 1975a) and 

Duke (1949, 1954) reported evidence that. they ovu:l.ate aoz:e 

than once per breeding season if not iapregaated during 

their first estrus. Duke ( 1949) st.ated t.Jaat no positive 

evidence ex.isted as to whether oYalation in bobcats is 

spontaaeous or iadaced. "Perry {1971) argued that ovulation 

.is induced but Progulste (1952) and Pritts and Seal.aader 

{1978a) agreed ta.at it is likely to be spontaneous. 

Gestation periods of 50 daJs (Gas.b.viler, et al., 1961) to 70 

days (Crowe, 1975a) haYe been reported. These differences 

aay .be rel.at.ed to the di.f.ficulty of estab.Lishing the exact 

dates of conception and part.uritioa. The duration of esu:u.s 

and t.b.e length oft.he estras cycle are reportedly about 8 

and 45 dafs respectively., (llehrer, 1975) .... aeported litter 

sizes range fro• 1 to 8 kitteas. Kean litter sizes of 2 

(Poll.ack, 1950) to 3 .. 5 (Gashviler. et al.,, 1961). have been 

noted, deterained froa counts of eabrJos aad/or placental 

sea.rs, and observations of kitteu. 

bralit.1 
Barvest aside, the causes aad rates of bobcat aortality 

are aot veil understood. The usua.l .life spaa of bobcats has 

been estiaated to range froa 7 years (Progulste, 1952) to 1.2 
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yea.rs (Crowe, 1974) in the wild. 

thought to be re.la ti vely .low (Bai.ley, 

aatoral aortalitJ is 

1974; Crowe, 197.5.b) 

and higher in juveniles than in adlll.ts; this dif:ference aay 

be related to disease or parasitisa (Pollack, 1951b; 

Prog11lske, 1952) , difficu.lt:r in capturing prey (crowe, 

1975b; lassaer, D. 1981, pers. co1111.) or poor population 

aart'eJ data. Trapping and hunting wei:e taoogat by ci::ove 

(1975h) to be the principal sources of bobcat aortalitJ and 

that rising interest in sue• activities as hound anting aad 

predator calling co11ld i:esaJ.t in an increased aaaual .kill. 

Weitu1tein (1977), discussing .lJn.a cycJ.es, taeorized tut 

apparent fluctuations in lJu populations derived froa 

harYest records aight be caused by changes in trappiug 

inten.sity when trappers aa.d 110.re tiae t.o trap for !Jax. 

Siai.lar changes in t.rappiag intensity could plaJ a role .in 

:fluctuations of bobcat aarYests. 

Ri§HI@ w t1ir1§itisa 
.Progulske (1952) reported finding no evidence of 

disease in a.ay of -the .bobcat.s 11.hich ae e.za.llined, bat o.ot.ed a 

single report of a rabid bobcat. severa.J. otaers reported 

rabies ia !Jo.beats (llarx and Swi.Ak, 1963; Siles, 1970; Carey 

and Bc.L.ean, 1971). Pollack (1951b) said that it aaJ occur, 

bu.t taat epizootics were unli.keJ.y. 
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lndoparasites appear to be coamon in bobcats. Progu.ls•e 

(1952) found 871 of specimens examined infested with 1 or 

aore helnnth species. and noted that. 2 captive kittens 

which died were heavi.ly parasitized. Ltuigworas 

<t,2SJl0§"01gflH 1ilso1i) .ere £ouad bf SUaieato and 

Stough (1956} in 16 of 64 bobcats froa Virginia and lorth 

caroliu. Othe:ts have deaoastrated taa·t aost. bobcats had 

parasites in the digestive tract, soae of which cou.ld cause 

serious debility f.coa .loss of blood o.r damage to the auco.sa 

(ftitchel.l alld Beasoa,. 1974; Peace, et a1., 1918). or 

possibl.J hJ tract. obstructios (IJanville, 1958). The effects 

of Jleavy parasite infestation are .likelJ to he aore se•ere 

in Joung aaiaals since b.lood loss to aookvoras (lACflgatoaa 
D.e•) has been reported to be as 1111c.a as 0.12 al./vora/daJ 

(Bitchel1 aad Beasoa, 1974); this &a.J r~present an iaportaat 

factor ia jaYeni.l.e mortality (Progulste, 1952). Geographic 

differences in endoparasi te species fouad in :bobcats 

(Litt.le. et al., 1971) 11a1 stea froa differe.aces ia tile 

distributioa of iat.eraediate •osts preyed oa by :bobcats. 

lU 
Deteraiaatioa of age presents some pro.bleas in wi.ld 

carnivores as Utt.le work has heea done on known-age 
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an.iaals. A variety of aethods have been proposed, but ~ost. 

require soae degree of injury to the aaiaal. Conley and 

Jenkins (1969) revieued several. coaaonly used technigaes, 

and reported that analysis of tooth ceaentua annuli was the 

aost. accuate. lpiphysial closure ia the long bones was 

invest.igated in raccoons (tt9:Cl9D 10~1> (l'et.rides, 1959) 

and ia foi:es (illRH ,!l!!) (Bei.UJ and cur.ran, 1961), aad 

found to be use.fal. for identifying juveniles, .but ezact age 

coald not he.established without &no•ledge of the age at 

v.tiich ossification of the epiphysis occarred (Con.lay and 

Jeak.uu,, 1969} • Skull mea.su.reaeats and skall caaracteristics 

of bobcats aave .been foand to he effective iD separat.iag 

kittens, young a4u.lts, and adults (taose owe.a: 2 years o,ld) 

(Coaiey and Jeakias, 1969) • 'loot.a wear aas beea coasidered 

to reflect. relative age, but aaJ be coaplicated .by 

differutial rates of vear or growth in alliaals whose teeth 

coatinae to erupt. as has been cl.aimed to occur .in coJot.es 

(lellis1 et al •• 1978). Bye lens weight has also been 

suggested for aging ho.beats, but. tlae requireaeat for 

iaaediat.e reaoval and preserwat.io:n a.ad tae adverse effect. of 

freezing sake this techniqae t1nsu.itai>le ia most 

c.ircustaaces (Coaley a.nd Jenkins, 1969). fhe presence of 

permanent ca.ai.ae teeth aay iudi.cat.e a certain ainiaWI age 
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bat is of Utt.le walae ua.less tae tiae of eruption of these 

teet& is known and has .lit.Ue wariuce. 

ADA1Jai& of tJt.e annuli in toot.a root sections 

ia the aost widely accepted aethod of agiag caraiwores. out. 

di.f.ficalties aay arise .froa c1ose or.11ne•en deposition of 

aaaali (laaan, 1979). crove (1915a) foaad taat aaaul.i appear 

to be deposited ia late dater or ear.lJ spring• star Ung 

vita tile aacoad winter, and suggested taat • poasiJlle 

relatioasaip ezi.ated oetaeea reprodactiwe acUwitf, id.ta its 

at'teadaat eadocriae actiwitJ, aad ceaeataa depoaitioa. 

Bobcat.a ia or. eateri.ag tJaeir first viater are identifiable 

by tile al>aeace of aaaali and an·o1)8a apical root for•-• ia 

tile caaiae teetJa (Crowe. 1975a; lat:.ao•• 1!180, per.a. , coaa. l • 
llallaa (1919) o.ffend a siaple aeaas of assig:ain9 bolK:ats to 

age claaaea of 0-1 year, 1-2 years, and ower 2 1eara. bJ 

aeaau-eat. of tae cuiae plllp cawitJ aad c.,..a1:iag tae 

ratio of ,-lpca•:i.tJ diaaeter t.o toot.a diaaeter aJa:i.ca she 

a.sad t.o atudardize tae aeasueaeat. 

IIIJihl 
&&hit.at prefereacea seea to be waried, 

coaaisteat oalJ ia an appareat. preference for .. WMliat.11.eaed or 

iucceaai.ble areas •. Progalske (1952: 24-27) foaad t.lt.at. in 
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Virginia tlt.e bobcat occurred mostly in tae moantaiaous 

counties wit.h an isolated group in. the Disu1 sva.ap. Th.ick 

understorJ growU seea.s to be preferred for coyer as ve11 as 

dense sva.apJ terrain (Poilack, 1951b).- accord (191-) found 

defiaite u.se of roads aad trails, which ae attributed to 

e.nergJ conservation in deep saow. Ball and Jleuoa (1976) in. 

Louisiaaa, and aarsha.11 and JenUns (1966) ia Soat.h C&ro1iAa 

reported that bobcats displayed a teadeacr to hunt along the 

edges of roads, railroads, aad other cleared areas. 

1,199 Di 12u•e1t 
~ae aoae raage and aoveaeat of bobcats has been studied 

by radioteleaetry (Barslta.11 and Je.akins, 1966. Ba.iley, 1974; 

la11 aad lewsoa, 1976), saow trac.kiag (Pollack, 195th; 

accord, 1974), aad hJ tag/recaptu.re (Bobi.aso.11 aad Graad, 

1958). Pollack (1951b) reported travels of 2 to 5 ailes per 

night. Daill aove11ent.s.. of 2 ail.es (Bail.ey, 1974) to 3.$ 

ailes (a&rslla.l..l and Jenkins, 1966) hawe beea recorded. 

aobiasoa aad Graa4 (1958) £ouad the aean recovery distance 

of ea.c-t.agged ho.beats t.o he 4.1 allas 11it.1l a aa&i.,_1uu1 of 23 

ailes. larestad and Bunnell (1979) con.s-trqcted a 

aat.Aeaat.ical. aodel for lloae ranges of cai:aivores as a 

faacti.o.ra of .bodJ •eight. !heJ reported that t.heir resu.lt.s ia 
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aodeliag bobcat hoae .range was consist.eat 11itJa t..ae .ceaa.lts 

of a ra4io-t.eleaetry stlldJ by Ball and le•soa (1976) ia 

uica tae a•erage suaaer lloae raage was 494. 1 .. Jla for . 

aad 91.1 for. feaales. ~Jie diaeaaioas of aoae raagea Jaa•e 

been foaad t.o cllaage, part.ica.1.arly ia tae case of fe•J.es, 

whose aoYeaeats tend to be reduced duiag b.cee4iag season 

(&ocscagea, 1957; . Crowe, 1974) •. · Boae r.ugea of aales aay 

o•erlap, vaile taose of feaales do aot. (laralaall aad 

~•ti••• 1966), tJle opposite of tae patte.ca ia tae lJDX 

(lee.a, 1980) • 

l22i Ba,b.it• ·. 
Bobcats appea.c to feed priaci_pallJ oa lagoao.c111s a.ad 

-all lllJ.a and Sclaeaai.tz (1958) foaacl taat rab.b.its 

occure4 i.a 601 of tile st.oaacas taat. t.aeJ ezaai•~-~ ia 

Oklalao••. U.u:liags aad storJ (1979) .reported taat 

cot.toat&il rubita CSJl.Jilaqu iloci4MM) aa4 piae Yoles 

(,U.Crot.y einlrotlll occw:red ia 701 aad 401 respectiYelJ of 

tJaeir %eaa••- scat aaapl.ea ia fal..l aaa •iater, wliJ.e ia 

apriag aad auaer ralabita occurred ia 671 of tae aaapJ.es aad 

pi- •oles ocaured ia 281. But tref . ( 1979) foaad tJaat ia 

Teueaaee., roieau aad -all gaae aauals aade up 571 of t.lle 

coat•ts of 4J.geat..iwe tract.a aad scats ia fall aa4 viater 

aad 611 ia apriag aad suaaer. !aeJ aoted tllat wo1es occarred 

in 22.11 of t.lleir saaples, aost oftea the piae wole. 
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Westfal1 {1956) found rodents in 701 of the digestive 

tracts of bohcat.s in Haine. Progulske found g.ray sguirre1s 

(Sgigru§ cuoli.aen,!!~) in 31.61 of the digestive tracts of 

Virginia bobcats and in 28.91 of the scats eua.ined while 

cottoata.11 rabbits vere found in 31.6S of the tracts and 

54.41 of the sea.ts. .Berg ( 1979} reported that the snows.hoe 

hare (~Bi§ 1•ex:i&tlY§} as the major food item of .bobcats in 

Unne.sota (401 occurence) and th.at po.rcupines (B:i:taizoa 
4orsa.tu) occurred in 121 of tae stoaach.s exaai.aed. 

Deer aave o£ten been mentioned in the literature of 

bobcat food aabits. Landry (1979) stated that Maile deer 

seemed to 

question of 

be an iaportant food resource, there 

waether deer are obtained as preJ 

re.aaias a 

or caxrion .. 

Some autaors have expressed the opiaion that deer eatea by 

bobcats &aJ represent mostly carrion or deer 

(Po.l1ac.i., 1951a; Pet.raborg arui Guavalson, 1962; lr.itt.s aad 

Seal.ander., 1978b) •. · Ot.lter researchers have .suggest.ed that 

predation on deer (if it occttrs) may be seasonal, i.e., 

daring favniag time (Beasoa a.ud Boore, 1977) o.r aarsa aiater 

weather with deep saov (Petraborg and Guavalson, 1961; 

f!ICCord, 1914). Progu1ske (1952) found deer iA 3 of SJ scats 

col.1ected ia spr:iag and suaaer, and in 10 of 71 scats 

collected during tae fal.l aad winter in Virginia. In fall 

and wiater, stomach a.ad intestine contents »ere examined and 
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deer remains 11ere present in 421 of the iate.stiaes and 251 

of tile stomachs e.xaained f.roa cats taken in Virginia. 

Lathaa ( 1950} noted deer in tiae .sto.aaca cont.eats of bobcats 

taken in winter ia the aortaeaste.rn u.s., and Da•is a.ad 

Hau.gen (1957) report.ed finding deer ia bobcats killed 

between ftay and August. 

The ability of bobcats to kill prey as large as deer 

aay be quest.ioned. Ever (1973) saggested that it aay aot 

aoraall.J be possible, but. aaai.ltoa and Bunter (1939) stated 

teat. a l.arge bobcat aa1 be able to do so, part.ic1.1.la1:ly .in 

deep snow. ~hase aut.llors pointed out that some of tae 

bobcats U.ey e.xaaiaed veigited over 30 powids. Joang (1928: . 

77-91) regorted the killing of deer by .bobcats a.ad attempts 

on bedded deer were reported bJ McCord {1974). 

Tae presence of plant 11a·terial. ill bobcat food ila.bit 

studies .has beea reported by I.a.11dry ( 1979), Jlarshall aad 

..Jentias (1966), accord {1974), and Ellis and scaeaaitz 

(1958}.. Yae .lat.ter work suggested that pl.ant aaterial aay 

coae froa tile stomach contents of prey species. .LandrJ 

(1979) stat.ed taat grass was found oftea enough. to be 

coasidered a food it.ea.. However, !lille.c aad Speake (1918) 

fouad ao vegetation in bobcats taat had beea saot and 

suggested taat t.ae plant aaterials found in the digestive 
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tracts of tlleir trapped speciaeaa was iagestecl •k~le the 

aaiaal was held by a trap. 



SECTJ:01 l• STA:fl POPUUfIQB CjA.i:ACTJ,1:ISflC-? 

.11, t~iaJ:~ f.D.4 aetagd§ 

Tae age dist.ribution. se.i; .ratio, a.nd reproductive 

capacity (Appendix . 1) of Yi.rginia • s bobcat population were 

investigated as a basis for tnei.r use in aodeJ.s. These data 

were taken principally from ca.rcass exaaiaatioa. 

Bobcat ca.rcasaes were solicited fro• sporuaea, far 

buJers, and taxidermists during t.ae 1979-80 a.ad 1980-81 

hunting and trapping seasons. A $2 rewari for eac!l bobcat 

carcass vas offered by tae Virginia coaaission of Gaae and 

.In.la.au l'isher.ies (lCGil') in the 1919-80 season and .raised to 

$3 ia t•e 1980-81 season. Tile collect.io.n of carcasses •as 

announced in the lat.ional Trappers Association paper, 

•tirgiaia Wildlife", the 0 Federatioa Record" of the Virgiaia 

lild.li:fe Fede.ration, outdoor coJ.uaas ia t.ae lloanoke, 

B.ichaond, and Norfolk area press, aad hf aotices sent to far 

huJers by the VCGIP. t'hese annouaceaeat.a included (1) 

.iast.ractioas for prese.rvation of tile carcasses, (2) naaes 

aad telephone 1u1abers of personae.l t.o call to arrange 

pickup, (3) requests for data on date and coantJ of capture, 

aad (4) the naae aad address of the donor. :t.iae V.irg.inia 

%rapp•rs Association was informed of the prograa and th.is 

author and a colleague aade personal contact wit.ii 

16 
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taxideraist.s and fur bu1ers across tb.e state and in adjaceat 

counties of North Carolina and West 'firginia. 

carcasses receiYed during the 1979-80 and 1980-61 

trapping .seasons were stored in. a freeze.r pending post.-

aortea exaaiAat.ioa. Bach. carcass aas tagged 11itb. an 

ident.ifying 1nulbec and all iuf oraation pi:ovided hJ the donor 

was eatered on a data sheet bearing a aatchiag identi.fJing 

nuaber. Sex was recorded as reported by the doaor and 

confiraed at post-aortea e.u.ai.nation. Age dat.a, froa the 

1977-78 and 1978-79 trapping seasons, vas deterained using 

teetk froa the lover jaws and sex from donors• reports of 

sex,. waica were supplied by the VCG.U (VCG.1.1'., 1979b; J. v. 

GvJnn, YCGU. 1980. Pers coaa.). 

t'ae ages of t..be bobcats co.llect.ed were deterained by 

analysis of ceaentu alUlu.li in the lowe.r ca11ine teet.il. file 

aeads or lower jaws were boiled for 20 to 30 ainutes to 

loosen tae teeth and t.he lover canine teeth were extracted 

11ita pliers. The teeth we.re preserved in 10J formalin in 

individaal via.ls •ith appropriate labels peadiag furtiter 

processing. ihea a sufficient aua.ber of teeth. (10-15) .had 

been accaa11l.a.ted, the root portion was re110Yed at 

approxiaatelJ tile gu.a line. 2!ooth roots vere decalcified in 

SI aitric acid for 5 days, and aeutra.lized bJ flashing u.ader 

ruaning water for 2 hours, then deh.Jdrat.ed wita ethanol, 
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cleared with aetaJl salicylate, and infiltrated wit.a 

•Paraplast" accordi.llg to the procedare in 7ahle 1, fol1oving 

methods of Braia { 1966: 85-112, 171-112). . 'flle infilt.rat.ed 

tooth roots were 

sectioaiag. 

taen esbedded foe 
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Table · 1. , SCJaedule for cleariag aacl vu: iafilt.catioa 
of t.ootJa roots froa.bobcats collected ia firgiaia 
duiag tile 1919;-80 and 1980-81 uappJ.ag sea.sou. 

,1 hour 

1 Jaour 

1 .aour 

1 .Jaour 

.5 aou 

1 _Jaoui: 

1 hour 

l -Jaou.rs 

24-.laours 

IIBDJ:Ull 

901 Btaaaol 

Al>so.lute Btaaao.l 

• • 
• • 
A.bso.lute Btaaaol aad pure letaJ.l 
sal.icylate, egaal Yolues 

ftetay.l sa.licyl.ate 

aetayl salicJlate 

aetJayl aalicJl.ata aad Parap1ast, 
equal. woluaes 

Pa.raplast (l cJaaagas aritJaia 
24 to 118 Jaours) --.--------- -----------------------------------.........._.-......... --=-----
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SectioniJlg vas done on a aicrotoae tAaerican Optical 

co., .Model 820) to a tltictness of 10 to 1lf aicrous. Tae 

sections were aounted on glass aicrosco}le slides uith 

albuaen and dried for 24 hours at. 200+ degrees F. At .least 

5 sections were cut froa each tooth, bracketing the luaen or 

root canal. 

The aounted sections were st.aiaed follmring procedures 

reco11aended bf Humason ( 1972: 143, 239) (Tab.le 2). After 

stai»ing, tb.ey were rinsed wit.a 2 changes of aat.ei:: and 

exallined uader 401 aagnificatioa .for the presence of dart-

staiaing bands or annuli. 

l ll tooth section slides were exaaiaed and the 01uiber 

of annuli. ia each section was counted. The section ha. ving 

the greatest nuaber of annuli preseut. was used as the age-

deterain.ing section, because these lines are deposited 

annual.l.J ud using a section 11.it.ll less than tae aax.iau11 

nuaber o:f lines present could underestiaate the age. In 

cases where the &11Ju1l.i were i.o.distiact or there appeared to 

be 2 or 110re ciosely paral.lel lines, magnification was 

increased to 100X. ihere 2 lines could not be clearly 

distinguished under 1001, they were scored as a single broad 

line. lges were assigued usiag the criteria set forth by 

Crowe (1972) and Johnson, et al •. (1981). 
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~a.bl.a 2. Staiai11g scaedu.le for hoiacat toot.a aect.i.oAS. 
Fxoa Bausoa, 1972. 

TUB llBDIOa 

10 11.iau.tes IJleae 

10 aiaat.es Xylene 

5 lliaat.es Absolate et.Jaaaol. 

l aiaates 901 et.Jaaaol 

l Iii.Dates 701 etJaaaol 

l aiaates SOI etJauol 

20 lliaates Gieua stain 
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The data froa th.is study were tested in tae popul.ation 

proposed bJ Crove ( 1975h). The paraaeters used Mere 

sex: ratio=1: 1., l.itter size=2.27, age structure from tJae 

pooled data, and the rWU1ing aean harvest figures. rhe year 

class frequencies aere s11ootaed by .cegressioa based on the 

equ.at.ion logf=a+bX, where X=age and t=tlle fregaeacy ia tilat 

year cl.ass. !'he re.sul t.ant regression was then used to 

produce adjusted frequencies within each year cl.ass, and 

age-specific survivorsh.ip s was calcalated from t.he adjus·ted 

frequencies as S=I (.1.• 1) /I (x} , where I (x+ 1} =the .1u1al>e.r in age 

class (.x+1), and l(x)= the number in age class (J:). l.aabda, 

the finite rate of increase, was calcu1ated from t.ae running 

aean Juu::vest data as P(t)/P(t-1), where P(t.)=the population 

at time (t), and P(t-1)= the populatioa at tiae (t-1). 

Additiona1l.y, a l.ife-ta.ble for Virginia bobcats was 

coasttuc'ted froa these data. 

Results 
The results of the ana1yses of toota sections for 

bobcats collected in 1979-80 and 1980-81 are sho•11 in Table 

3. Bean ages were cal.cu.lated for each of tJae 4 years and 

coapared bJ the student-Bevaan-Keuls (SUK) test (Sokal and 

Bolf, 1969: 242). The aean age of aales a.ad females were 

calculated separately for each of the 4 years and coapared 

by Sil test. The mean ages did not differ significantiy 
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between years at tb.e 0.05 probabil.ity level so tile data vere 

co11bined and 11ean ages were calcala ted froa the pooled 

saapl.e. The mean age, drawn froa the poo.led data, •as 3.20 

0.36 (S.B.) years for feaal.es and 2.45 0.32 Jears for 

aales. The llf!an age for both sexes coabined was 2.83 0.24 

years. Of 120 bobcats aged, JO (255) were juveniles (Joung 

of the Jear), coaprised of 1o aal.es and 14 feaal.es. 
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Table 3. Age distribution of 120 bo.bcats exa.aiaed froa 
·the 1977-78 t.brougl,. 1980-81 trapping seasons. in Yir-
giaia. _.,...._ __ ,...,..,_...,,..._..,._...,_,.,.._ _________ ...., ____ ...,.,_,_._..., _______ ...._...., _ _.,.... ________ 
______ ...., ____ ....,..., __ ~---------------.... ..,-...... -.. -------..-. .......... --... ... -----

11-18 18-19 79-80 80-81 1'0'lU. ~071.L 
AGE ft , a f a l ll F. AA.Li Pll!lll£ _____ ....,._ __ _ _...,, ___ __._...., ____________ __..... __ ......... ..., ______ ..... ___ .,. _____ 

<1 3 J J 2 
1 5 2 6 1 
2 1 - 1 -
3 2 3 
4 - 2 
5 2 - 1 1 
6 1 -
1 
a - -
9 - 1 

10 
11 
12 1 --- --sua 11 5 15 10 

5 4 5 5 
1 4 2 3 
1 4 6 5 
3 4 2 4 - 1 - 2 - 1 - 3 - 1 - -
2 -- 1 

- 1 
1 1 - 1 

-- --18 20 16 

,,-,// 

25 

-.d:"~ 

~,1\,/~ 

L( yr 

16 14 
20 10 

9 9 
1 11 

5 
3 5 
1 1 
2 

1 
1 
1 

t 1 
1 1 

60 60 

.· 
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Sex and tis! Distribution 

rhe sex ratio was calcu.l.ated for eaca of the 4 years and for 

the pooled saaple. The sex .ratio for tae pooled data vas 

1: 1. The age dist.ributioa .is sao¥n ia Tab.le 3 and the sex 

ratios for each of the 4 years are shown in Table 4. Of 120 

bobcats aged, 96 (801) were 4 years o.ld or younger with 30 

(251) less taaa 1 year old. lo sales were found in yea.r 

c.lasses 8 throug& 10, bat 2 were 11 a.ad 12 years old 

respectively. Peaa.les were represented in all but the 7th 

year class. In the pooled saaple, 6 speciae.as ($1) were 9 

years or older. Sexing errors bJ donors were noted in 2 

cases and corrected in the data presented. 
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I.,_ 
TuJ.e 4. Sez rat..ios (M:F) of ho.bats aged by too ,ai•uJ.i 
aaa1Jsis fro• 1971-78 tl\rougil 1980-81. Data for 7-'l,8\ 
and 1918-79 were p.roYided bJ the VCG.lJ'. .. ,\: ____ ,.,..._..,.~._... ..... ..., .. ______ ,...._ _____________ ....__,......_ ... _~-4+._-

~f;;-: i'i1 .. \,., ______ ....,,_...,,..._..., ___________________ .,........,...._,_,__ _____ .... 
1977-78 1978-79 1919-80 1980-$ 1 :· POOi.ED 

.. F a F a F I 1,f L ~L p. -----------------------------------~.......,T'.t'"'"i -
JUYlUIILBS 1:1 1.5:1 1.25:1 1:l'~i 'tii.~4:1 
ADULTS 4:1 1.5:1 0.81:1 0.55:tl 0.96:1 
TOTAL 2.2:.1 1.S:1 0.9:1 0.64:1 1:1 
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W'hen age c1ass freguencies were smoothed b.J regressio.D, 

the resul.tant eijuation was logf:1.4181-0.1303.1 ,ra=0.79), 

where l=age and J=tlae nuaber of aniaal.s in age class i:. 

Adjusted frequencies were derived froa this eqaat.ioa aud a 

aodel of tae popu.la tion ;following Crowe ( 1975b) was 

constructed. The proport.ioaate survivor.ship vacied froa a 

o;f 0.50 fo.r 10 year olds t.o a aaxiaua of 1.00 fo.r 9, 

11., and 12 year olds vith a mean of 0.76 ('table 5). T.ae 

mean value of I.aabda derived froa this aodel was 1.14 This 

value was used to dete:rlli.11e juvenil.e survivo,cshi.p, •h.ic.b was 

found to be 0.33. 
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h.hl.e 5. Age suact11res f.roa tJae 4 Jean pool.ed data (Ip), 
t.lae pooled data saoot.bed by regressioa (Is) , and the age-
specific auwiworsJaip (S) cal.ca.lated• .. froa. tJae aaoothed age 
structure follo•ing crowe (1975b). lean aarwiworala.ip (Saean) 
was calcalated as t.lae geoaet.ric aean 0£ suwiwo.raJLip •. az:tae 
auuer of feaaie kitteas per feaale of age x. 

AGB Bp Is s Ix ___ .__..... ___________________________ .__.. _______ ,_,_,_,.., _______ ._ _______ 
0 30 26 -- O.QO 
1 30, 20 0.11 1.00 
2 18 14 0.10 1.25 
3 18 11. 0.78 0.93 

" 5 8 0.73 I s 8 6 0.1s I 
6 2 • 0.66 I 
7 2 3 0.1s I 
8 1 2 0.66 1.~41 
9 1 2 1.00 I 

10 1 1 o.so I 
11 1 . 1. 1 .. 00 I 
12 1. 1 1.00 I ---saean•0.16 -----........ .............. ---~-------------------------------..-.-....... ---- _____ .....,._____._ 

1 le&a auaher of feaales per feaale age 4 or ower. 
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Discg.ssioa 

sex ratios, necessary for est.iaatiag poteat.ial 

nprodactiwe perforaaace ill a pop11Jatioa, co11.ld aot be used 

alone ia deteraiaiag pop11latioa treads. These ratios do not 

reflect rec:raitaeat. or popalatioA cJaaages, but oa.lJ ratios 

ia tile aarwest. alaich aay be tae .res11lt of otller fact.ors 
,' 

(Dowaiag, 1981). •. · , sex ratios stroag.lJ fa•or.iag a.1:e 

uafaworable as excess use .1:esources (prey aad raage) 

•itao11t a correspoadiag addition to SIICA a' 

ratio vas aoted in tae har•est of the 1977~78 'trappiag 

seasoa but appeared to aawe been balaaced out by a aore 

fa•orabl.e ratio ia tae 1978-79 laarwest (Table 4).. l'Jae 

reasoa for tae aiga prepoaderaace of adult ales ia 1977-78 

ia at beat coajec:taral. J:t aay reflect. t.Jae actual sex ratio 

population, diUereatial •alaerabilitJ to 

trappiag. or auiag errors by doaors, v.taica Jaawe .beea aoted 

ia t.Jda aad otJaer studies (:Pff!de.1:ie&soa aad .Bice, 1979; 

i Soppe• ';'.fl'J9) •. · Bowewer, it is aore litely aa artifact of tJae 
. ', . ,_ 

aaall saaple size, si.ace jllYeDile sex r.atioa were 
-~ ' 

&ppro.d.aa~J 1: 1 aad tJaose of adults teadecl to £awor 

feaalea as tile saaple size increased. Cb.aages ia sex ratio 

•r• aasuaed t.o result £roa increasiag aaaple size aad to 

I 
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approach that of the actual population, at.hough sample sizes 

were relatively small (less than 111 of the nu.illber of 

bobcats tagged). The reason .beh.i11d the shifts in sex ratio 

are unknown. 'f.b.e samples were drawn froa coaaercial trappers 

wbo presuaablJ place their traps randoaly, and ia locations 

t.hou.gat to offer a hig.h capture probability. There is a 

question of inherent bias toward females because of smaller 

hoae range and aore inte11sive use of the range v.kich should 

increase the probability of encountering traps. However, 

greater daily aoveaents of aales (ftarslla.ll a.ad Jenkins, 

1966; Bailey, 1974; Hall a.ad llelfSOll, 1976; Buie, et al., 

1979), especial.lJ during t.he &int.er (Baie, et al., 1979), 

could result in aore nearly equal iateasitJ of home raage 

use during tile trapping season and ai.Diflize or negate bias 

toward feaal.es. The sex ratio for Uie pool.ed sampl.es was 

considered to approziaate that ia the population. Xhe 

s.ign.ificaace of clutnges in the sei ratio as a aea.su.re of 

aortality .was not estiaated becu1se this tedaniqu.e i:eguires 

knowl.edge of the preaa.rYest. and post.harvest sex ratios 

(Downing, 1980). 

'fi&e age str11ct.11re of tile pool.ed 

saarp drop in survival betveea ages 

between ages 3 and 4 (Table 3). 

enigaatic but presuaed to be higher 

saap1e suggessted a 

1 and 2 and another 

Batu.cal aortality is 

in juYeniles (Bailey 



31 

1972, cited hJ Crowe 1975b; D. illa.ssaer 1981, pers. coma.}. 

Tile p.repoaderance of adults in the sa11ples each yea.r could 

be a reflection of poor recruitment into the st.ate 

population or possibly the result of reduced mobilitJ and 

trappabili tJ of juveai.les which aaJ still be wider pa.reat.al 

care (.IJden, 1981) • 

Saith ( 1974: 299) stated geaeral.lJ that. tae ratio of 

juveniles to adalts was 2:1 in st.able populations of aost 

game species. HoweYer, in deteraining age str&1et.ure of aost 

gau populations froa harvest. samples, soae bias toward 

adults .ia the aa.rvest NJ occu.r because of auat.ers selecting 

aaiaals of higaer troplly or food value. TJais is l.ess likely 

to occur in the case of trapped bobcats. It seeas uali£elJ 

taat most coaaercial trappers can select foe adal.t aaiaals 

or evea for larger ones. ~aerefore,. the catio of juveniles 

to adults aa7 be higaer in. harvests of trapped p.redat.ors 

than ia harvests of hanted 

be identified and passed 

gaae species vaere juveniles can 

over, and est.iaa:tes o.t tae 

popcaJ.at.ioa•s age st.ract.ure aaJ be aore accurate in the case 

of trapped predators. 

The relativelJ high percentage of juvenil.es (37.51) ia 

Ute 1977-78 saapl.e (Tahle J) was t.Jaou.gat. to be the resu.lt of 

the saall .sample s.ize. The fairly consistent percentage of 

jtneniles in the fol.lowing 3 years• samples (20.0S, 23. 71,. 
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and 24.41) cl.oselJ approached the percentage of juveailes in 

the pooled data (251) as the sample size i.uci:eased. 'lilese 

data are siailar to those from a populatioa waose density 

re11ai.ru1d fairJ.y constant (.flil.ler, 1980). Tais suggests 

either that taere is little or ao age bias in tae lirgiaia 

aarvest or that insufficient bobcats are taken annual.lJ to 

cause a significant alteration of tile age str11ctue. 

It was noted that males born in 1970 and 1971 were 

absent froa the sample as were females horn in. 1972. fhe 

reason for tlis is u.nltnown but aay be related to disease a.ad 

reflect an extreaely high juvenile mortality for those 

years. Rabies may have been involved since t.he iacidence of 

this disease in Virginia animals was at a nadir in 1970 ani 

.begiu.iag to .rise throngh 1972 (Ya. De_pt.. of Bealt.h. 1982.) 

Disease would lit.elf .ha we had aore ia_pact on Uae juven.i.le 

portion of th.e population because of their close association 

while under pa.reat:al care, and also because the.loss of the 

11ot.heJ;.... could resul.t. in loss of tlle entire litter. 

Disease couJ.d have impacted t.be bobcat popul.ation 

indirectly in 1970-72 bJ reduci11g tile population of prey 

species and thus adverse.ly affecting tae survival of tit.teas 

(Crowe, 1975b). Jacobson et al. ( 1978) found that rabbit 

(SJ,j,!i&i:9.9§ ;(};0J;j.gcu19§) harvests at Fort Pickett had 

declined to a low in the 1971-72 hunting season aD.d 
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suggested that disease aay have plaJed a role ill the 

apparent decline. Their rat.e of trapping success sao•ed a 

siai.lar decli.ae aad the authors suggested that aarwest data 

was taerefor indicative of popalatioa tread (Jacobson et 

al., 1918). %111.areaia could aawe beea a factor if rabbit 

popal&tioas Jaad iadeed declined. %Jae t.Jpe coaaoalJ 

assoc.iated •it.a rabbits (tick-borne) .is 0£ laigJa .-iruleace 

and is capable of killing doaest.ic rabbits •ita a ainiaal 

dose of iaocalaa (Jellison, 1974.) • The iacideace of 

t.ulareai.a in huaaas reacaed Jaiga levels froa 1970 b> 1972, 

aostly ia fall aad •inter (Yirgiaia State Departaeat of 

Bealt.h, 1970-12) aad could posaiblJ aawe been related to 

exposure bJ rabbit hunters. If so, taese statistics could 

reflect the incidence of talareaia ill vild rabbits and 

suggest a poteathl population decline, bot.la in rabbits aad 

their predators •. 

All of tJae bobcats exaaiaed were killed .between 

Deceabe&: 1 aad Ja.aaarJ 31, aad t.lae abseace of aat.are 

follicles ia these aaiaals iapliea that t.Jae oaset. of 

breeding season does not. occu aat.il soaetiae after Jaaaary 

31, which is coaaisteat with those of otJaer authors (aehrer, 

1975; Blaueasaip and svaak, 1979). Tae actual oaset of 

breeding in Yirgiaia bobcats could aot be deterai.aed fro• 

this stady becaase carcass collection was liaited to tJaose 
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donated during tae Jaunting and trapping seasons vJaica ead 

January J1. It appeared that the current Jaaryest seasoas do 

aot ezteDd iato ~obcat breeding seasons •. 

TJae proportionate wa.lues of adut aad juwenil.e 

surwiworship der.iwed using cro11e•s (1975b) aodel suggested 

t.laat juweai.le aort.alit.J was the doainaat. aorta..lity fact.or in 

bobcats, vhicJa vas coasisteat vita the fiadiags of otJaer 

inwestigat.ors (Crowe, 1975b; Hoppe, 1979) •. TJae adult 

sarwiworsaip food in this stady (1,61) falls between 

Toveil1 1 s (1980) figures of 691 for vest.era Oregon (heavily 

harwested) and 801 for eastera oregoa (ligatlJ .llal:west.ed aad 

£olloviag a 2-year aoratoriu on bobcat trappiag). Since 

surYiYorship or aort.ality esti.aates are deriwed froa age 

structures ia this aodel, there is no .indication of t.ae 

proportioa of aortalit.J attributable to aat.aral causes or 

auun agencies. Jayenile aortality, Jaoaewer, is probably 

aaial.J due to nataral causes (C&:'ove, 1975b).. Cro••s 

(1975b) aodei for expl.oited bobcat popalatioas used harYest 

data t.o cal.cu.late loallhda (the finite rate of inccease) and 

hence juweaile sw:YivorsJaip. This procedure •hi.le IISefu.l, is 

subject to error waen tlle of aniaa.ls takea are not a 

fair.lJ static proportion of t.lae populatioa. Be ased 

predator contro.l records as his data base, vJaich lie 



35 

considered to be the product 

trapping effort. Age-related 

of a relativel.y 

bias in trapping 

introduce error into age sti:uctures resulting in 

estiaates of adul.t and juvenile survivorship. 

uniform 

coul.d 

fla•ed 

The life-table (Table 6) presents the apparent dynamics 

of Yirginia•s bobcat population based on the population 

characteristics found herein. t'ae assuaption of a stable 

age disU:ibution is funda11ental to a.ll such tab.les and is 

likely to he violated here. Another consideration is 

vh.etaer the population paraaete.rs food in this project. are 

truly representative of tile popu.la·tioa at la.cge. '.the table 

is nonetae.less pr:esent.ed to offer a vie11 of the population 

dynamics based 011 available data. 



'f ab1e 6. .l life table for fe•le fi.l:giaia bolpcats, const..rGCt.ed f roa age 
stnct.ue and reproductive data fr:oa tlis st.udf. Colaaa head.iags are J.x:tJa.e 
probability at hirtla 0£ suYiYiag to age x., dx=tlt.e prohabilit.J at b.u;th of 
dying during tile interval .x to a:+1, §Xatae age-specific deat.ll i::.,t.e.,.. £.1'.:=tae 
average 1u1J1be.r of rears lived, Tx~ the total yea.rs livecl, ex-t.ll.fl .life 
expectancy at. age x, ax•tae aeaa auber of feaal.e 1ou9 aqra. to t:eal.es age 
x, vx•lxax=tae expectaacJ at. bi.rt.a of t.ae nuber of feaale Joug Jtora to a 
feaale at age x. 

AG.I lx 
0 1.000 
1. 0.767 
2 o.,oo 
l 0 •• 50 
Ii O.l67 
5 0.183 
6 O. JOO 
7 0.083 
8 0.()83 
9 0-•067 

10 0.()50 
11 o.oso 

dx 
o.i3J 
0.167 
0.150 
O.J83 
0.083 
0.083 
0.011 
0.000 
0.011 
0.()17 
O.QOO 
O.OSQ 

Qx 
0.233 
o.i11 
0 • .'?50 
0.401 
0.313 o.,ss 
0.167 
0.000 
0.200 
o.iso 
0.000 
1.000 

t.x 
0.8&3 
0.683 
0.525 
0.358 
0.225 
0.1112 
0.092 
O.O&l 
0.075 
o.osa 
O.QSO 
0.025 

Tx 
J.200 
2.317 
1 •. (JJ 
1 .. 108 
o. 750 
0.$25 
O.J8.l 
0.2,2 
o.ioa 
0.133 
0.075 
0.025 

Bx 
.1.200 
3.022 
2.122 
2 .. 1163 
2.812 .2.,,,. 
l.!Jl3 
l.$00 
2.$00 
2.000 
1.500 
0.500 

u 
0.000 
1.000 
1.450 
0.'30 
1.l40 
1-JlO 
1.000 
1.100 
1.000 
1.000 
1.000 
1.500 

.ao = 

Yx 
0 .. 000 
0.767 
o.1so 
0.418 
O.J57 
0.201 
0.100 
0-092 
0.083 
0.067 
o.oso 
0.()75 
2.966 



SBCtIOi II. f.QPUL4TiOH STAIUS 

ltaterial.s a9d JJethods 

BarYest records were compared with scent-station surYeJ 

results, pelt prices, and meteorological records to 

determine whether annual harvests aaJ he indicative of 

population trend.s or are uder tae influence of other 

Lactors. A aail survey of sportuaa, gaae wardens, 

tarldersists, and fur buyers vas conducted to gather 

inf oraat.ion on perceived population tre.ruts, distribut.ion, 

trapper experience and success, and the eitent of unrecorded 

harwest.. Survey forms and letters are included as Appeadices 

1 through 7. 

SCeat-station survey data provided by the Virginia 

Coaaission 0£ Gase and Inland Fisheries, (YCGIF) were 

exa11ined and coapared statistically vit.h harvest data by 

correlation analJsis. statistical analyses vere done using 

SAS (SAS J:nstitute, lllc., 1919. Helwig, J.f. and K. A. 

Council, eds.) %he sw:-vey was conducted by counting uack.s 

on 6654 .saaple points (scent-st.ations) OD 68 sample routes 

throughout the state for 2 consecutive days ia the early 

fall, prior to luu1ting or trapping season. saap.ling effort 

and routes have remained essential.lJ constant froa year to 

year. A samp.le point or scent-station was a 3-f.oot diameter 

31 
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circle of sand suitable for tracking in the ceate.r of v.ilich 

was placed a sceat capsule as an attractant. Tracts which 

accuaalated 011 a good night (i.e., a nigat with .no .rain or 

other dist.urbance to t.he station) were identified by 

species, iilld the nuabec of stat.ioas visited vas recorded for 

each spec.ies. "Total adjusted t.racJts" for each species were 

described as the •tot.al tracks per 1000 spot aights0 (JCGI.F. 

1981. Statewide vildlif.e population trend analysis. 

&ichaond, YA. 23230). (A •spot night• •as eguai to 1 

operative station for 1 night). :these data were grouped 

into II regioas (Fig. 1) and analyzed by region aad 

.stat.evide. The counties within. eaca region were ideatified 

and harvest figures suauaed froa tag records to give an 

annaa.l. harvest. figure for each region. Adjusted track 

counts from the scent-station survey (total tracts per 1000 

spot nights) for each region and st.ate•ide vere coapared 

vi th careen t year and pre·v:ious Jea.r tag records by 

correlatio.n analysis to determine if a relationship existed 

aaong these 3 va.r.iahles. 



figure 1. The boundaries of scent-station survey regions and the approxi•te 
locations of scent-station survey aaaple routes. Data provided by .I.Coggin, 
Virginia Ga• Co-iasion. 
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Harvest records from the 1964-65 through 1980-81 

trapping seasons were provided by tile VCGZF ffCGIR'. . 1979a.; 

J. l'. Gw 11111., VCGil'. 19 81. .Pers c oaa. ) • T b.ese data were 

based on fu buyer reports of the 111.u1ber of pe.l:ts t.raded 

through the 1979-80 t.rappi.Jlg season • .A pel.t.-tagging p.cograa 

was begun in 1977 an.d aarYest records froa this source were 

availa.b.le ta.rough t.ae 1980-81 trapping season. Because of 

soae disparities noted bet.ween tag records and fur huJer 

reports, a 2-year ruDJ1ing aean of buye.c recorded data •as 

constructed based on the average of 2 years• harvest. This 

was done at the suggestion of the Statistical Coasu.lting 

Service at Virginia Tech. 

Because o£ 

(December 1 to 

previous Jear 

trapping effort 

the .relatively short .trapping seaso.n 

Jao.wu:y 31), Ute author saraised that 

pelt prices •ere 11:0re likely to affect 

aad coasequeat bobcat. auvest than current 

Jear prices. Taerefore, previous yea.a: prices were also 

analyzed for a possible relation.sup tot.he numbers of 

bobcats tilled. Siai.lar analyses were done usi.ag fox and 

raccoon prices (VCGIF, 1979a} .because the author felt that 

aost bobcats were taken acc.identallJ in traps set for these 

species. Additiona.l aarvest and license data drava froa a 

mi.Di UJgs!:9).§ J.i!!QD) study (Benson, 1976) were similarly 

tested for effects of price on license sales and aarvests to 
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test further the hypo·the.sis that harvest was related to pelt 

price. 

Weather was considered as a possible infl.ueD.ce on 

h.arvest and was tested for correlation lfith harvest reports. 

Tile aea.n aini11ua monthly t.emperatu.re., precipitation., a.ad 

saov and sleet fall. records for each of the 6 raeteorological 

regions of Virginia (Tidewater (Till, la.stern P.iedaoat (EP)., 

Western Piedmont (WP), aortaera (H), 

and soatJavest zsouatain (Sill) ] were 

Central aountain (CB), 

collected fro• public 

records for the aoaths of Boveaber, December., and January of 

each year f.roa 1966 to 1981 (10.lA, 1965-1980). A mean of 

eack .factor.(teaperat.ure., precipitat.ion, and saov a.ad sleet 

fall) was ca1culated by region for each tragping season froa 

1977 to 1981 and entered as a vari.a.ble in the co.rrel.atioa 

analysis. As •i.th the scent-station data, tae regioas 

estahllsaed for aeteorologi.cal records (li.g. 2) di.d not 

match t.h.ose defined as fur trapping regions (Fig. J). 

Baryest data vere identi.fied county-by-couty and su1111ed 

for each :aet.eorol.ogica.l region for the 4 years for waich tag 

inforiaatioa vas available. Only 4 years of data could be 

used in the regional aaa...lyses. Addit.iona.lly., corre.latioa 

analysis of veataer ve1:sus ha1:vest. .was done on a state11i.de 

hasis using 15 years of data. 
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Figure 2. The meteorological regions of Virginia. Redrawn from NOAA, 1981. 
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Figure 3. The fur-trapping regions of Virginia. Redrawn from Virginia Game 
Commission, 1979a. 



A aail survey of trappers, hunters, fur buJers, 

taxidermists, and Ga11e Wa.cdens was coaducted. Trappers, 

hunters, and wardens were asked whether they t.llought that 

the sobcat population was increasing, stable, or decreasi.ag. 

The data were grouped by regioa and t.he responses compared 

bJ lxC contingency table test (ROIi :x: coi,uu1) for differeaces 

in response between groups and between regioas. 

Trappers and Juuit.ers were asked ho• many Jears they had 

been trapping and/or hunting; ta.is was done to determine if 

there was any influence of experience on success. other 

quest.ions addressed were effort (nuaber 0£ da1s iluatiag or 

trapping), success (aYerage nuaber of bobcats taken per 

rear), and which. species tae1 pursued. %.rappers a.lso were 

asked how uay traps they operated eac.11 aight. . Jlespoases of 

trappers• eaperieace were st.ratif.ied .into 4 groups: 0-5 

fears experience, 6-10 years expe.rieace, 11-20 fears 

experience, and over 20 years eiperieace. Eaca of these 

groups was futher ca tegotize4 into taose who only trapped 

for fox aad those •ao purposely set traps tor bobcats. Trap 

nights we.re calcul.ated by aulilp.lJiag the 1uu1ber of traps 

set per nigat tiaes the aWlber of operating nights. Traps 

were assoed t.o have been checked daily in accordance with 
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Virginia gaae laws. 

equation: 

success was calculated bJ tae 

Awerage oaual Catc::Ja 
S111:cess= ---.....-...------~-

frap ligats 

••• aacceas (Duber of bobcats caugJat per trap aigat) 

•as caapare4 aaoag tlle dilfereat e•perieace lewels to 

deteraiae if tile llteliaood of trappiag boJK:ata iacreased 

•itJa experieace. 

Gaae larcleas were asked if boocata occarred ia their 

respectiwe coaaUes, and oa vaat sort of ew.ideace, if aay, 

tll.eJ baaed t.lleir opiaioas. fteae reapoases •ere ased to 

esti-te tile distribution of bobcats ia firgiaia. iardeas 

•ere also asked i.f tJaey belieYed t.iaat suataat.ial auabers of 

aatagged bobcats 11ere deli wared to tax.ideraists. Tais vas 

done to ewal.u.ate tile accuracy of tag records as a aeasure of 

act.ua.l kill.. 

fa.ideraista were asked ao• uaJ bobcats taeJ receiwed 

daring tJae 1980-81 seasoa aad if tais figue was aoretJaaa, 

less tua., or t.ae saae aaaber as ia tae pJ:"ewiou seasoa. 

Tile distrihati.oa of bobcats was assessed by exaaiaatioa 

of {1). aarNst data, (2) Gaae ilardeas• opiaioas of 
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or not bobcats occurred vi tbi11 their counties, aud (3) 

coaparison w:itb. the only previous studJ addressing tile 

distr.ibution of bobcats in Virginia (Progul.ske, 1952). 

r.b.e sceat-sta.Uon survey data froa 1971 tll.rougla 1981 

shoved an increase in track couats statewide froa Uie 

1919-80 surveys and decreased froa 1977-78 1978-79, aad 

1980-81 su.rveys (YCGI.P. 1981. Statellide wildlife population 

trend aaa.lysis. Biclu10Dd, Yl. 23230). The a.rea east of the 

Blue Ridge (Jlegi.ons I and IV) showed an appa.rent decrease 

for 1977-78, followed by an apparent increase for tae ne.xt 2 

years, a.ad a dec.r:ease froa 1980-81 (fable 7). lest. of the 

Blue Bidge (Regions .I.I and II.I}, the t.rends were touard a 

stab.le count for 1977-78 fol.lowed .by an apparent dec.li.ae 

froa 1978-79, an increase between 1979-1980 and another 

decline froa 1980-81. 

Correlat.ioas of track cowits v.itll harvest.a we.re not 

significant,. altllough inYerse relations.hips could be 

inferred .from tke resu1t:s for Region .I.II and also statewide 

(Tables 7 and 8) • A direct. re.la tionship could also be 

inferred for Region IV. Track counts were not correlated 

with previous year harvest records. 



Table 7. Adjusted tract cou.at:.s (%C), and aa.cvest. (flYS'f) bJ regioa and 
statewide (STID) for 4 years of: tag-based harvest i:aforaatioa a.ad 5 years of 

. sc.eat-stat.ioa sarver aat.a froa TCSIP .. Harvests are for tae seasons tJiat began 
in December 19_, aad tract counts a.re .fro• sceat-statioa suveJ.s coadacted 
in Septeaher/October 19'-•. 'fread,:;slope of regression. &-up •. , D=do•a. ___ ....,.,.. ______ ...... ......., ................. ,.,.._ _ _,........, .. __,__......,.__..,,,,.,.......,_. .......,_......,........,...,...,.....,.._,......_..._.....,.......,_.__ ... ....,..,...... ....... .,._,..,.._ __ _____ ..,. ________ ,... ____ ..., __________ .,.. __________ ..__........_....._..., _ __._.........__.._._,...~..._......,..___ 

REG l U!i ll 
IEAB 

1.6 Ill Iii ll 
K HfST TC BYS% ______________________________ ...,. ___ ,_,,,_,..,......,_. ___ ____.....,_ ... -- ,.,_.,.._,..... __ ....,._,____,_,... _____________ ,... ____ 

1971 o.oo 15 10.72 13 15.11 88 1.35 .25 10.36 201 

1918 o.oo 17 7.35 113 15.16 14.1 o.oo 41 8.91 321 

1979 6.69 12 6.18 132 8.31 182 O .. f5 58 6.15 389 

1980 3.33 ' 10.$2 138 9.$6 137 ,.os 113 8.$1 394 

1981 2.48 8 ... JO 8.68 S.J1 --- 6.&0 

TllBID u I) D a D u u u I) u ______________________ __.,..,.. .......... _________ .....___..,~ __ .... _____ , ___ ,_..._ ____ ..,..__...,,.. ....... _ ... 

.i::-
--.J 
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Table 8. Correlation ana.lys.is, bJ .regio.a a.ad st.atevide, of 
tract counts, aad llarvest. records. LIB=Last Iear Barvest., 
and BYST=carreat fear Harvest. B=Pearsoa correlation coef-
ficieat. P•Probabilit.y > IBI uader· Bo:Bho-O. •=Ballber of 
observatioas. 

UGIOII .LIB BIS% 

I B= -0.31 0.32 
pa 0.69 0.62 
.I• 4 If 

II B= 0.50 -0.41 • 
P• o.so 0.59 •· 4 I& 

IIl'. B= -0.78 -0.12 
P= 0.22 o.~a ... 4 4 

IY a• 0.13 0.87 
·P= 0.21 0.13 · •· 4 4 

STID I• -o.oa -0.80 
P• 0.92 0.20 •· 3 4 
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BarYest records based on fur buyer reports froa the 

1964-65 to 1979-80 trappi.ag seasons reflected a lo• of 47 

bobcats taken in the 1968-09 trapping season and a peak of 

491 in 1976-77. .la of JaarYes-t l>ased 011 a ru.alliag 

of 2 t.rappiag seasons fur bayer reports was coastracted 

aad reflected a lo• of 70.5 bobcats in 1971-72 aad a 

of 471 in 1976-77. ,. Becords based on a pelt.-taggiag prograa 

begun by tlae ICGIP vita tlae 1977-78 trapp.iag seasoD shoved 

an increase 201 bobcats tagged ia 1977-78 to a peak of 

394 iD 1980-81. Tag records for 1977-78, 1978-79, and 

1979-80 (tae oal.J 3 years for •hica botJa tag-based and 

buyer-based data were a1railable) indicated that. tag 

i.uforaation ud fur buyer reports did not agree. Par buyer 

reports exceeded t:Jie nuaber of bobcats reported tagged in 

1977-78 aad 1978-79 b• were exceeded by tae nuaber tagged 

in 1979-80 (ra.ble 9 aad .Pig. 4). 

Correlation analysis of pelt prices, trappiag license 

sales. aad u.rYest records .indicated a rel.at.ionsaip .between 

the carreat year price o.f bobcat pelts and harwest. only •he.a 

tag records were used as a of harvest (r=0.901 

p-0.29) 
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but this is suspect because of the J.iaited nuaber (3) 

of observations and lack of statistical significance. A 

similar relationsllip was noted when harvest ¥as correlated 

vita prewious year price altnougb the cocrelation was not 

significant (r=O.ij1, p=0.58). Ho sigui£ica.at correlat.ions 

were found hetweea numbers of pe1ts soJ.d or their 2-year 

ruaning aeans aad bobcat pelt prices, eiteer current or 

pre'f'ioas fear. 
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&Wlning aean figures of bobcat harvests were correlated 

vith tile _pelt prices of fox (r=0.1;)7, p=Q.02 n=6) • aad 

raccoon (r=0.81, p=0.05 n=6). Trapping licease sales were 

correlated with current year ho.beat pelt price (r=0.80, 

p=0.02 a=8) and vith previous yeu price (r=O.fO, p<0.01 

a=7) •. .Li.cease sales were not correlaud vita.raaaiag aean 

.ilarvest figures (r-0 •• 6, p=0.26 n=8) aad were aot correlated 

•itb fur buJer reports (r=-0.63, p=O.f8 a=8) or tag records 

(r•O.~O. p=0.74 a•l). 

Correlation analysis of Bensoa•s (1976) data on 

Biuesota aarvests failed to reveal a relati.oaaaip 

between either t.ile nuaber of Iii.at.trapped or the nuaber of 

trapping liceases sold and t.Jae price of aia.t pelts. Other 

factors tested •ere season length which raaged 31 to 61 

days, and tile nuber of lice.ased trappers vlich ranged 

7000 to 17000. leit.laer 0£ tllese factors vas correlated •it.la 

harvests. la inverse relationsaip (r=-0.58, p=0.004 a=22) 

vas noted between the auahers of lice.ases sold a.ad the 

.aullber of Iii.alt tatea per trapper. 



Table 9. Bobcat. ~•rnat.s. pelt. pri~es, aa4 trappiag liceasea sold froa 1964-
65 t.o 1980-81. Data s11pplie4 bJ t.lle fCGXP. Buaiag aeaaa -r• cal.cal.at.eel froa 
f11r buyer i:epo.rt.s. . -. __ ..., ___________ .._..._ .. -__ ,_,_, ________ ._. ____ __ ....._,_...___. ...... ...._...,,_..,_..,______ ..... ...-_. ....... -·------_____________ ..... .....,,.,._,_.,......,..~- ----- . --.... ..__.. ......... ___,_~,....~.-. ..................................... ___ 

1uaau o.r PD BDIU BOBCU ••••u o•• 
BOBCATS UIOftS 8Bll PAT ·UC&ISU 
T&GUD PllCB SOLD. ____ ......,._. __ ,...... ______ ......_ .. ..___ .... _ -- ..,_..._................., ........ ~-----------........ ----------' ' 

1964-65 -- 98 --- -- 1317 
1965-66 135 116.$ --- 11196 
1966-67 111 126.0 --- 1569 
1967-68 -- 178 i.11.5 1128 
1968-69 41 112.5 -- 996 
1969-70 --- 90 68.5 ...... 1118 
1970-71 59 1 •• $ -- 1320 
1971-72 --- 82 70.$ -- 11&5 
1112-73. --- 255 168.$ ,s.,1 1210 
1973-74. -- 232 243.$ 22.71_ 2592 
19711-75' 370 301.0 13 • .)2 2.380 
1915-76 - 451, 1110 • .$ 27.$6 2390 
1976-77 ,,1 •11.0 39.03 3061. 
19.77-78 201. 231 3U •. o 33.'8 •511 
1978-79 321. 397 317.0 58 • .)1. 386• 
1919-80 389 311. 354.0 55.'6 5293 
1980-81. 391& - -- -- --. .--------~--,.._.......__......__... _ _, ______________________ .. ..._. ___________ -· .,_ I ._,.._._,~ 

\JI 
c..., 
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leither fur buyer reports nor taeir ruRDing aeaas aere 

correlated with ainiaua teaperature, precipitation, or 

snow/sleet fall statewide (Tahle 10). Jlegioaally,, hai:vest.s 

(froa tag records) were inversely correlated aita 

precipitatioa ia the Eastern Piedaont. (BP) (r=-0. 96, 

p<0.04), aestern Piedaont (IP) (r=-0.98, p<0.02), aad 

central aoaat.aias (Cfl) (r=-0.97, p<0.03) •. ,or tile Tidewater 

(Tl) regioa, a direct correlatioa vitJa precipitatioa 

(r=0.96, p<0.05) •as noted. Ia al.l 6 regioas, an iawerse 

relatioaship bet.•een aarwest and snow/sleet fa.ll •as 

indicated. Tlais •as strongest in tae case of tae •ort.Jaern 

<•> region (r•-0.86, p<0.14), alt.JaougJa none of tae 

correlations vas significant. 



rable 10. aean weather paraaete:rs, a1un1al Jaarvest fro• f11:r .bayer 
reports, aeaa price, aad licease sa.les froa tae 1965-66 t.o 1979- 80 
trapping seasons. (S/S =snow and sleet ill vat.er equ.iva.leat.s. 
fDP=aean aiaiaua teaperat.ures in degrees Faareaaeit., eaBCJ:P= 
precipit.atioa in incaes, HYST=auaal. ia.a.rwest, PJlIC&aaeaa price in 
dollars, and LIC=n11aber of trappiag l.iceases sold.}. lfeat.hec dat.a froa 
IOAA 1965-1980. _,__, _______________ ,,... __________ ......_ ____________________________________ _ ____ ,...... ________________ _..,.._,_ __________________________ -------~--
Y.BlB TBKP PB.BCJ:P S/S BVST PBIC& .LIC ____________________________ ....,_ ____________ _...._...,._,_, ________ 
1965-66 4.()3 26.73 135 ------ 1496 
1966-67 29.3 2.46 8.04 117 _....._.., 1569 
1967-68 25.;,:J "· 14 7.40 178 ------- 1428 
1968-69 21.9 2.16 9.25 41 --- 916 
1969-70 25.6 l.52 1 .. 39 9Q -- 1178 
1970-71 29.l 2.60 s.20 59 --- 1320 
1971-72 33.lf 2.01 .20 82 ...... ....... 116S 
1972-73 32.1 l.i1 1 •. 53 255 1s .. ,1 1210 
1973-711 33.$ S.t'I ,.sa 2ll 22.11 2592 
1974-75 30.4 4.07 5.32 310 13 • .)~ 1380 
1975-76 29.2 3.44 .ao 451 27.$6 2390 
1976-77 21.~ 2-~- 7 .. 88 1191 39.03 3061 
1977-78 28.8 5.34 6.13 2.31 ll.08 4511 
1978-79 30.4 5.13 2.21 397 58.~1 3864 
1979-80 31.4 2.76 6.14. 311 55.86 5293 
1980-81 25.8 ---________________________________________ ...., ____________________ 

\JI 
\JI 
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Mail survey response was 37.7f., with 19 of 38 {501) 

taxidermists, 77 of 180 (42. 71) f.11r bllyers., 19 of 85 (22.41} 

aunters, 97 of 382 (25.41) trappers, aad 88 of 110 (80S) 

Virginia Gaae wardens quest.ionnaires returned. Trapper, 

hunter, and Warden responses differed on the question of 

vheUer they believed that the bobcat popul.atio.a was 

increasing, decreasing, or steady (Table 11). :rae aajority 

of respo.adeats { 137 of 168. 81.51) expressed the opinion 

that the populatioa was eitb.ei: .increasing (44 .• 61) or steady 

(36.91), and 31 respondeats (18.51) replied t.aat the 

popula.tioa was decreasing. The responses among g.coups were 

not i..ndepeadeat when tested bJ axe contingency Test (Chi-

squa.re:J0. ,1, 4 d.f. p<0.005). An ixC test was done on 

hunters• and tra_ppers• .responses and no significant 

difference •as detected (Chi-square=0.023, 2 d.f. p>0.975), 

so tae data were pooled and t.est.ed against those of Gaae 

llardeas. The responses of the 2 groups were .sigaificant.ly 

di.ffereat. (Clli.-sguare=30.38, 2 d.f. p<0.005). 
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Table 11. Qaeatioaaaire respoases of 168 sportsaea aad Gaae 
larcleas regu:cliag .bo~t popalatioa treads ia Virginia, 
1979-1981 •. ---... -...--,_,..,_,,_ __________________________________ 

TllPPPS au•rBas IIUDBIS TGrAL I -.. -~~----------..--------------------.--.--.,..... _______ ......, ______ .., ... 
Iacreasiag 117 9 19 75 44 .• 6 

Stul.e 17 3 42 62 36.9 

Decreasiag 20 4 7 31 18.5 

- ---
Total a• 16 68 168 100.0 · _________ .._ ______ ._ _____________ ..___~____.__.__,...,_ ............. _______ 
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Gaae wardens were asked vheth.e.r or not tb.eJ believed 

that. bobcats were present .in their counties. Be.sponses froa 

88 wardens indicated the actual or probable presence of 

bobcats in 72 of 97 counties including the cities of 

Chesapeake, Suffolk,. and Vi..cginia Bea.ell (.Fig. 5). Tag 

records indicated that bobcats have been killed in 13 

additional. counties for which no responses were receiYed 

from the Wardens. wardens in 2 counties (Cha.cl.es City and 

James City) answered "possibly" and 8 otaers replied •no". 

~he latter responses ("possibly" and •no•) were all froa 

Wardens in Region i (Upper Tidewater). There were 6 

duplications vhere 2 ~ardens vere assigned to the saae 

countJ,. but in these cases both Wardens gave 

responses (possib1y after discussion). Hone of tae counties 

for vaich tile iardens response •no• ha.ve a aist.ory of 

bobcat.s being t.aken according to tag records, but tae 
estiaate of •possib.lJ" for caarle.s City couatJ vas 

substantiated by a .bobcat. taltea there during tae 1980-81 

season. ,:ag records shoved that bobcats have been ki.lJ.ed ia 

76 counties since loveaber 1977 and were .believed t.o be 

present. bf Gaae lardens in 14 aore counties. [Th.is is an 

increase of at least 33 counties since Progulske•s (1952j 

study (Fig. 6J.] 
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Tag records also .sho•ed that the nuber of counties in 

wh.ich bobcats have been recorded as being killed has 

increased froa 41 in 1977-78 to 55 in 1980-81, with tile 

greatest regional increase in the loaer Piedaon-t (Begion 

.IV)• 



BELIEVED PRESENT-WARDEN RESPONSE 

POSSIBLY PRESENT-WARDEN RESPONSE 

::: NOT PRESENT-WARDEN RESPONSE ... 
NO RESPONSE 

l•I BOBCATS TAGGED 

Figure 5. The probable range of bobcats in Virginia, 1981. 

°' 0 



AREAS or CONCENTRAT.IONS 

::: GENERAL RANGE 

Figure 6. The probable range of bobcats in Virginia. 1952. From Progulske, 19S2. 

(J\ .... 
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Taxideraists reports indicated taat aa additioaal 51 

.bobcats (equal to 13.11 of the aaabe.r tagged) were receiYed 

bJ taxideraists daring the 1979-80 hunting season, and 61 

(equal to 15.~I of tae auaber tagged) ia 1980-81. raese 
were added to tag records foe taoae years to get a 

aore accurate harwest record. ~-_._..for 1977-78 and 

1978-79 vei:e also correc:ua by •&&iplJ.iat tale tag nu.bars 

bJ (1•1'3) (aean of 13.11 aad 1s.~ •• iaclude tile auabers 

deliYered to taxideraists. 

TJae aail su.rweJ of tcappeu ••al• tlaat tae aajority 

of .bobcats trapped ia Yirgiaia aere likelJ tatea ia 

traps set. £or other species (priacipallJ fo&) • , Of 81 

respoadeats, •s (55.61) said tJaat taeir .bobcats vere. takea 

ia-fox sets, aad 11 others (13.61) stated taat tlaeir .bobcats 

were t.akea in traps set for species other t.haa .bobcat or 

fox. Only 25 respoadeats (30.91) claiaed to hawe taken 

bobcats ia traps set purposely for bobcats. 

lo correl.atioa was foud l>et•eea experieace aad 

su.ccess, as aeasured ia trap-aigats per bobcat ca119Jat. (Ta.bl.a 

12). . T.a:appers aettiag purposely for bobcats seea to hawe 

had a hi9Jler success rate (0.0026 bo.bcata per trap-aight) 

than tlloae trappia9 exclasiwelJ for fox (0.0013 .bobcats per 

trap-aigat.). For all trappers coabiaed, tae cat.ell rate vas 

0.0015 bobcats per t£ap-aigat. 
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Table 12. ftap nigJats per bobcat. ca11pt Ni:au expe.r:.ieace 
aaoag trapp.ing groups listed by tai:get. apeci.es. aeus 
plaa s.1., ___ ...... _____ ._ ____ ............, ________ ,_.,.._..,..~.-.....------------ -- ....,..,__ ___ _ _____________ ... ________ ___,,,_,_~----------.-----..-. 
ll:IPBa11•cB FOX BOBCAT AJ.J. 
(ia rears) TJlAPPBJlS TBllPBJlS T&&PPDS ____________ ..._ ___ --~-------... ~---............ -,_,~,_,_---...... -.. ____..---

1-5 832;!118 664;!254 796.!,148 

6-10 821;!433 178! 61 .. 500,!236 

11-20 851,!399 320! 142 647+255 

552;!158 414;!200 506;!121 
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Only 19 of 56 respondents reported catching aore th.an 1 

bobcat per year while 5 of 56 reported taking over 4 bobcats 

per year. The respondents who reported taking 6 bobcats in a 

year had 15 to 40 years experience. The number of bobcats 

per trap night ,reported by those u.ryest.ing aore than 1 

bobcat ranged fro• 0.125 to 0.001. o.ae res_ponde.at reported 

catclting 5 .bobcats in a year ia fox sets at a rate of 0 .. 009 

bobcats per trap night. 

Froa the end of seasoa reports of 6 trappers provided 

bf the VCG:U, a much h.igher success rate appeared. These 6 

trappers reported a success rate betaeen 0.005 and 0.125 

(11ean=0. 019) bobcats per trap night, even tllough 1 of Uaese 

6 indicated that no bobcats were caught. ~he nuaber of daJs 

trapping in tllese reports ranged from 3 to 45 (aean=16) 

Only 23 of 56 respo.ndeats (41.JI) trapped :for the 

entire 60-daJ season. Five reported trapping between 40 and 

50 days, v.hile the remainder trapped less than 40 daJs. Xhe 

aost traps cl.ai•ed t.o have been set bJ any respondent. was 75 

to 100, aad on.lJ 10 of 56 res_pondents claiaed to have set 

over 30 traps. Some respondents reported the nuaber of 

traps as a range, (e.g. 25 to 30 or 75 to 100) • .Lov and high 

aeans 11ere calculated as 21.5 and 22.3 traps respectively, 

from t.he aig.it and l.ow sums of traps. The aiea.n experience 

level of 11 trappers vllo used l.ess than 10 traps vas 16.2 

years. 
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Discussion 

The scent-st.ation sarvey conducted bJ the Virginia Gaae 

Coaaission was not designed specifically for bobcats and t•e 

results should be interpreted with caution. The nuaber and 

locations of scent-station lines were esseatiallJ static and 

unevenly distributed throughout the state. lost 11ere 

located on »ational Forest lands, state-owned forests, 

wildife refuges, wildlife aanageaent areas, aad ailitary 

posts. The majority were in the Jefferson and George 

aashiBgton lational Forests. Tae relativelJ sparse 

distribution of scent-station lines in the Piedaont and 

Tidewater regions gives rise to tlae question of wllether 

fluctuations in track coQnts froa Jear-to-Jear in taose 

regions a.re a f\lactioa of c.iaaage in ho.beat population level 

or distcibutioa, or obser1rer effort.. 

Correla.tioaa between scent-station survey resalts and 

current and previous Jear harvest figares (Tables Sando) 

suggested that in Begion IIi the annual mortality aaJ be 

greater thaa recraitaent, alt.hough the correlatioas were not 

ai.gaificaat, vki.le in Region .IJ a direct relationship 

between harvest (•hick increased .roughlJ four-fold) and 

track coua-ts HJ (altaoug.b. aot statistical.lJ significant) 

indicated an increase in population deasity. scent-station 

s\lrweys were coad«ct.ed in the fal.l prior to aunting aad 
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trapping seasoas. A direct corre.latioa aarYest. ove.r 

several rears aay taerefore iadicate tut eitaer or laota 

i:ecorda are iad.icatiwe of poplll.aUoa .. tread bat aa iaYerse 

correlatioa is aore difficalt to analJze. Disagreeaeat. 

these aeasures caaaot be .resolNd bJ siaplJ assuaiag 

tllat oae is a aore accurate aetlaod t.luaa tae otJter. If t.Jae 

aarveat is iacreasiag year to Jear bat iaversely 

correlated vitll tract coots, it aay sigaify iacreasiag 

aortalit.J of a declining aad aeawilJ exploited poplllat.ioa, 

bat if llarNst.s are decreasiag •Jaile tract couats increase, 

there is a possibility ilat tae popal.atioa is iacreasia9 

vllile trappiag effort or success is decreasiag. 

Barwest records froa far buJer reports offer tJae 

adwaatage of loag data but tbeir accuracy as a aeasure 

of actual aall.bera of bobcats til.led is g11est.ioaable .because 

taese records oalJ iadicat.e the 1nulber of pelts sold t.o fur 

buyers. taeae .records iaclude daplicatioas vllea a pelt 

is sold oae dealer t.o aaotaer. Siac:e taese reports are 

groaped bJ soarce (trapper or dealer)-, tae degree of 

duplicat.ioa is probably saall. TJae aajo.; questioa is Jao• 

uay pelt.a are laeld bJ trappers in aaticipatioa of Jaigaer 

prices. If tllese are he.ld uat.il tJae rear, tJae 

figures for bota Jears voald be biased aad preseat a false 
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indication of the iapact of price on hacwest. rae disparity 

betveea the nuahers of bobcats tagged bJ YCGU persoaael aad 

the aullbers reported purchased bJ fur dealers ia the 1977-78 

aad 197 8- 79 trappiag seasons (!ahle 8) appears to be a 

resalt of e1t.Jaer aa iaflu of pe1ta into the aarket 

prior. 1ears or adjaceat states, a.ad/or peraa.PS soae 

daplicatioaa. Za tile 1979-80 season, the n11aher of bobcat 

pelts purcaaaed hf fur dealers dropped below tae naaher of 

ho.beats tagged, vlaea a aodest reductioa in t.iae awerage pelt 

price occurred (rable 8); this aaJ reflect a reluctance to 

sell oa tile part of trappers. 

Data reports of bobcat pelts tagged aere 

coasidered tJt.e aost reliable record of tJae aaabers of 

bobcats tilled. r.tae regllireaeat for pelts to be tagged prior 

to sale offered the adwaatage of recocding kills, vhetJaer or 

aot the pelt was sold aad peraitted recording of the couaty 

of kill. Oafortuately, tag records still.uaderest.iaate 

the actaa.1 a1u1bel:a of bobcats taken because soae awe 

been taaaed or as tropJaies. 

rhe lack of significant correlatioa betveea pelt prices 

aad llarwest records seeaed to refute the assuaptioa that 

f.luctaatioas ia pelt prices direcUy iaflaeace aaaaal 

Jaarwests as aydea (1981) iaplied. correlation aaalJsis of 

pelt prices aad tag records indicated that taere aay be a 

relat.ioaslaip between pelt price and aarweat. hut. t.he data are. 
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too liai.ted to support a coacluioa. Tae lack of sigaificaat 

correlation between license sales aad harYesta saggested 

that the naaber of licensed trappers does not. aecessarily 

represeat aa accuate aeasure of Jaarwest effort. It does 

aot seea lilelJ tJlat additional liceasees are focasi.ng tJaeir 

efforts on bobcat.a nor taat new licensees are sufficiently 

skilled to trap effectiwelJ for bobcats. 

bal.yses o£ Beasoa•s (1976) aiak data suggested taat 

fla.ctaations in. pelt prices of selected species vere 

aalitelJ to affect direct.lJ t.ae aaaber of aaiaals takea • .la 

up.sarge ia sales 0£ trapping licenses aaJ occur but for 

warioas reasoas this iacrease ia aaabers of licensed 

' trappers did aot. appear to aawe aaJ sabsuat.ial efiect oa 

Jaarwest lewels. Shorteaiag of tae trappiag saasoa for a 

particular specie's aaJ vell result ia iac:1:eased trappiag 

iateasitJ for taat. species for the daratioa of tae seasoa, 

vaile loager seasons allo• less iateasiwe efforts ower a 

loager.period. 

Because of tae relatively sJaort. -t.rappiag season for 

JK>bcat aad fu, it could be surai.sed ·tJaat tJae iapact. of far 

pr.ices oa trappiag effort. or harwest aoald be delayed bJ at 

J.east. oae trappiag seasoa. %lie ti• aad e:apeaae iawolwed ia 

acgll.iriag aad prepariag traps aad gaiaiag access to saitaale 

areas as well as tile tiae aad effort. required to est.ablis.a 
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and operate a trap line are apt to preclude any significaat. 

upswing in trapping intensity vita.in a 2 aoata seasoa. 

Increases ill trappiag licease sa.les, vaile correla t.ed vi tll .. 

both.prewiou and curreat .rear pelt prJ.cea, vere taoagat to 

reflect a riaiag iat.erest in trappiag aa a sport and sou:ce 

of additioaal incoae or siaplJ res11lt froa lluaa 

popul.atioa iacreaae. Tile correl.atioa betweea raaaiag aeaas 

of f11r baJer reports and prices of foz aad raccooa pelts •as 

aot sarprisiag siace aail. surwey respoadeats .iadicat.ed tilat 

aost bobcats (691) 11ere caagat in traps set for other 

species. Increases in trapping effort for taese aore 

aaaeroas and less retiriag species aigat parallel risiag 

pelt prices, and resu..lt ia iacideata.l boocat aarwest. •. 

Tile dif:fereace bet•een sportsaea aad Gaae lardeas ia 

respoase to a gaestioa addressing popul&tioa statu is 

dif:ficalt to explaia. seweral factors ••J aawe iaflaeaced 

tae aaS11era. It. is possible taat spo,:taaea•s replies aaJ 

laawe beea iafl.aeaced by tae supicioa tJaat aa iadicatioa of 

a decllaing popalatioa would cesa.lt in furtaer restrictions 

or a c:l.oaecl seaaoa. Tile respoaaes :froa iardeaa vere aot 

beliewecl to be taas biased. on tJae ot.aer aaad, there is a 

possibilitf tJaat aportsaea aaJ spend aore in tae field 

on foot aad taus Jaaye opportaitJ to 

bobcat presence or actiwity. Buaters 

obserwe signs of 

of£ered tae 



70 

pessiaistic view . of the bobcat population vitJa 251 

indicating taat they hel.ieYed the population to be 

decreasing• vlaile .a aiaoti ty of trappers aad Gaae lla.r4ens 

(23 •. as and 10. lS reapectiYel.J) expressed a siailar belief. 

Sport.aaen aad larclens disagreed vaetJaer the population is 

stab.le or i.D.creaaiag. Tlis cliaparitJ aaJ be d11e to factors 

prewioulJ aeatioaed but it appears tut the pop11latioa is 

thoug.llt to be at least stable ia spite of a steadilJ .risi.ag 

annual Jaa.r-.st. 

Tae distti.b11tioa o.f t.Jae bobcat appears to be Yirt.ua.ll.J 

state•ide, with tile possible exceptioa of soae areas oft.Jae 

upper fidevater region and 2 counties of the Bast.era Shore. 

The appareat abaeace of bobcats froa these areas aay be 

related to trappiag aethods if t.ae principal target species 

are seai-agaatic aaiaals such as beaYer (CHffli ca14del§i.sl • 

otte.1: (Lato 91H4eMH> , or '9RMHt Qbetlica> • 
, 

since traps set fo.r these species are uual.l.J set ude.r•ater 

and are ualltely to catcJa bobcats. ~and ase oa t.Jle Eastern 

Saore is p.a:iacip&llJ row crops and scarcity of suitable 

.llabit&t or preJ aay p.rec.lwie t.lle ensteace of bobcats there. 

Siace aoae of t.lle couat.ies where tae lu:deas heliewed 

bobcats to be nonexistent Jaas recorded bobcats lilied 

(acco.rdiag to tag records), it. see&& .like.lf t.llat. theJ ai;e 

eit.ller absent or present in suca lov.auabers as to escape 
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notice. .Ion.response from several counties in this region 

tend to c.loud the picture but there is a likel.i.hood Uia.t 

bobcats aaJ occur in seYeral additional counties in .low 

01111.bers, or tile aoarespo.ose may indicate taa t tae species 

was thought to be absent. 

The increase from 43 (Progul.ae,1952) to 12 cooties 

thought by wardens to harbor bobcats suggested that the 

bobcat's distribution has increased over the las~ 28 yea.cs, 

although densities aaJ not have increased. Bore likely, 

Progu.lske•s (1952} surYeJ (•persona.l interv1ews with al.l 

countJ Gaae la.rdens•) aay have underestiaated tile actual 

distribution of bobcats, because there was .little interest 

in trapping bobcats, and no pelt tagging program ~as in 

effect. Bobcats trapped at that tie would proha.blf aot 

have coae to tae attention of Game iardeas except •here 

bountJ payments were inYolved or in cases where taeJ were 

taken as a function of predator control activities. The 

presence of bobcats also aay have been somewhat obscured by 

the.ir absence in harvests .if tJaere were fever peop1e engaged 

in drJ 1and trapping. 

lo sigAi.ficaat correlations between ex:perieace a.ad 

success were noted. It mar be ta.at access to suitable areas 

for .bohca t trapping aay be aore important: to.an skill or 

experience in deteraiaing the likelihood of trapping thea. 
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The possibly li.11it.ing effects of land ownership and access 

oa harvests was aentio»ed bf Hill and Swaner (1980. scent-

stations as indices of abW1dance in soae furbearecs of 

A.labaaa. F.iaal report P-11 Proj. 11-44-5,Stadf V.I. J.labaaa 

Dept.. of Cons. and lla.t. Bes.). There is also a possi.bility 

that deliberate efforts to t.rap bobcats wece at best 

desultory on the part of most trappers, alt.aough trappers 

setting for bobcats did appear to ha.Ye great.er success in 

catching thea than those trapping for other species. The 

high success rates of trappers who submitted end of season 

reports to the YCGU and the liait.ed aaaher of suc.b. reports 

aig.h.t indicate taat the probability o.f a trapper subaitting 

the report varies with his or her success •. 

The saa.ll percentage of trappers who indicated that 

tb.ef trapped for the entire season and tae 1u1abe.c of 

traps used suggested at best. a limited effort to trap 

bobcats. Tiae, travel, and land access aa1 iapose some 

constraints on the efforts of indi vi du.al trappe.rs or 

hunters, and the cost. of traps and/or lillited land access 

aay restrict the number of traps used. The price of traps 

aay constrain tbe nuaber owned and ased, hut probably at 

soae aaaber greater than 20, since the price of traps could 

be considered as a busi.ness investaent. 
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Tbe rel.atiYelJ saall auaher of respoadeats claiaed 

to haYe trapped· for tae entire seasoa suggest taat MDJ 

trappers eitaer unable or 11narilliag to deYote 

or effort to trappia91 and achieweaeat of a yearly bag liait 

caa be ·· r11led out as a reason. Pe• trappers ca tea t.Jae aaaual 

llait of 6 .bobcats and ao liaits are l.isted for fox or 

raccooa trapping. 

i ,correlatioa aaal:,aes of llarwest nra11S ••tiler factors 
sagges'ted tJae possibilitJ t.aat 11eat.aer can hawe aa effect oa 

.bobcat harYests. Precipitatioa is .lile.lJ to re411ee tlae t.rap 

saccess by washing out sets1 destroJiag att.ractaats1 or 

reduciag aaiaal or aullber of traps set. TJae 

positiwe correlation bet.•een p.reci!)itation aad bobcat 

laarYest aoted for .tile Tidewater regioa tau appeared to be 

aaoaalous and •J be tae resal.t of liaited obserYatioas or a 

cllance para.llel tread of both bobcat .barYest aad 

precipitatioa. 

~eaperatarea 41>pareaU:, ""re aot a aigaificut factor 
in, bobcat Jaarwest but a stroag aegatiYe correlation between 

sao• and sleet fa.l.l and ho.beat au::west figarea ia tae 
lortaera region •as noted. leat.ller factors taas did not 

appear to plaJ a large or role ia the f.luctuatioas 

of ile Yirgiaia bobcat harYest, probablJ becaase of tJae 

relatiYelJ aild cliaate. Siailar analyses of data froa aore 
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northern states may disclose a significant relation.slip as 

might. long-t.er11 aaalyses of regional dat.a i.n Virgiaia. 



SECT.IOI I.I.I. 19PB.I.§ 

aaterials aJli aetaoda 

Age at.nctare aad reproductive data froa t.b.is study 

•ere used as iaputs to a populatioa siallJ.at.toa prograa 

(Coyle aad Tiptoa, 1979. Dept. of ~iaheries aad Mild.life 

sciences, 100 CJaeat.aaa Ba.ll, fPI & su, Blac.tsbug, fl 

24061).. The age structure used •as tllat froa tile pooled 

data froa the 1977-78 tarough 1980-81 trapping seasons. rae 
auaher of feaales age o, •<O), vas arti:ficiallJ generated bJ 

calculating tae aaaber of feaale titteas tit.at •oald be bora 

to a population of ad alt feaales aa wiag tais age stractue 

and using reproductiYe data this ata4J. Tlle siaulatioa 

was run as a single-sex aodel because of the appronaatelJ 

1:1 .sex rat:io fouad ia this s~udJ, aad •as rua through as 

aaay breecliag seasons (=years) as necessary to reach a 

stable age distribution. The values u.sed ia this siaulatioa 

are sho•a ia Tabla 13. Age-specific values of IB (tae 

percent o:f the feaale popll.l.atioa ill ..breed.iag coaclitioa), 

P(x) (t.ae probability that aa aaiaal in age class x will 

reaaia ia age class x past tae next breeding seasoa), aad 

f (x) (t.ae aaaber of feale .tit.teas horn to a breeding feaale 

of age x) aere used ia the si.aulatioa. . Tae older age 

classes •ere pooled aad tae age st.ractues were truncated at 

15 
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the age whe.re reproductive parameters· and survivorship 

appeared to become relatively st.eady. In addit.iou, the 

Jlodel was run as a Dx se.ries with. the aye data f.coa this 

study and P (.x) dete.cmi.ned by the simulation .froa r-.u, data. 

In th.is run, 12 age classes {0-11) were used., and truncated 

at age 11 so that 11(.x:+1} would not exceed li(x) at anJ tiaae. _ 

~he numbers in each age cl.ass (Nx), the percent of fema...l.es 

in age class :x in breeding condition (~B), aad the niuwer of 

feaale young per female of age .x (Px) a.re SJ"A.ovn i.u Tab.le 14 .. 

. The simulations were also run 11.sing arhi trary val.ues of 

juvenile su.cvivorshi_p above and below that .fouad in this 

stu.dJ and with higher and lower eZ?timates of litter size 

drawn f.roa the .literature to discern the effect of changes 

in these parameters on population g:cowth. Because the 

.litter size estimates drawn from other sou.rce.s (Pritts aGd 

Sealander., 1978A: .Leabeck and Gould, 1979) were not age-

.specific., t.he mean litter sizes from these sources were 

applied to all age classes except juveniles. Fo:r each 

combination of P (.x) and P {.x) series• used, t.h.e siaula.tion 

produced a val.ue of Lambda (the finite rate of increase), 

predicted the 11u11ber of females in the population after each 

breeding season, and produced a life table based on tile age 

structure and reproductive potential. The s.i.mulations were 

al.so ru.n using a l.over value of i-B d.raw.n from t.he literature 
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(Ball, 1979) to assess tile effect on tJle population of a 

lesser percentage o£ feaales breediag. rais doae 

because it •as £alt that •J data on IB (uJaitrarilJ set at 

901 £or ages >2 £or use ia the aodel altaough all £eaales 

oYer 2 1ears old appeared to have reproduced in tae previous 

breeding seasoa) aay be Jaigaer ta.an ta.at vlica occurs ill tile 

•ild. 



Tabl.e 13. The panaeters used in t.he llod«s1 popalatioll 
siaul.atioa: lge, perceat of feaa.les breediag (lB), the allllber of 
feaale kittens per breeding female (Px), the probald.lit.J of aa 
aniaal re11aiaiag ia age class {x) after t.he aezt. hbtediag sea.sou 
{Px), and the nuaber of aniaa.ls in each age cl.ass (B&). Tile 
Yalues of rx were based on .litter sizes of 2.Q (Col.aaa A), 2.i7 
(Col.u11n B), and 2.5 (Coluu C). 'l'he values of P.x: were waried by 
different valu.es of juvenile mort.a1itJ' (Coluans a, b., aad c) •. The 
siaulation •as run usiag all possih.le coabiaations of Px aad rx 
with the values of SB coluaa A, and with coabiaatioa Bh of 
F.x: and P& using Yal.Ues of SB fcoa Col.QIID B. t'lae vallleS of P.x 
were derived using crowe•s (1975b) aet.aod and wuy.iag 'tile walue 
of Lambda in tae ca1cu1at.ions. 

AGE Ix SB Fx PX _...._....._ ___ _______....,_ _______ ...__ _ __ ..,_,..,..._ ___ ,__.,. 

A B A B C a b C 

0 129 o.oo o.oo o.oo o.oo o.o.o 0.30 0.33 O.Ji 
1 46 0.30 0.-30 1.00 1.00 1 • .25 0.18 0.18 0.18 
2 36 0.75 0.11 1.00 1.l5 1.JS o. 15 0.15 0.1s 
3 21 0.90 0.71 1.00 0.93 1 .. l5 0.60 0.40 a.to 

53 0.90 0.11 1.QO 1.l4 1.25 0.71 0.11 0.71 

....., 
00 
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Table 14. · Tile population paraaeters used .1.n _rq.nning tae 
KODUS1 si11ulation v.ita raw data •. lx=the nuaber of females 
age x, IB:the percent. of fe11ales age x ia breeding coad.itioa 
during t.he breediag sea.so.o., aad F.x:t.he auaber of feaale 
young born to a feaale of age 1. ________ ..,. __________ _.....,__..,.. ________________ ....,___. _______ _ 

0 
1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
11 

IX 

60 
46 
36 
27 
16 
11 

6 
5 
5 
4 
3 
3 

IB 
.l B 

o.oo 
o.3o 
0.15 
0.90 o.,o 
0.94 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 

o.oo 
O.JO 
0.11 
0.11 
0.11 
0.11 
0.71 
0.11 
0.11 
0.11 
0 ... 71 
0.71 

o.oo 
1.00 
1.25 
0.93 
1.34 
1.1..3 
1.00 
1. 10 
1.00 
1.00 
1.00 
1.50 
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Retrospective estimates of .aini1u1a popu.lat.ioas were 

made by Pry•s (t949) •vi£tual population• method. The 

percentage of aaiaals in each age cJ.ass froa the pooled data 

froa tais study was applied to the running aeaa harvest 

estiute for eac.a t.J:apping season froa 1965-66 to 1976-77 t.o 

deriYe age distributions for taose years. Ha.t"vest data fro• 

tag records and age distributions froa this study we.re used 

to derive age distributions tor the 1977-781 1978-791 

1979-801 and 1980-81 harvests. Tag records and age data 

£roa tootil annuli ana.lysis for each season from 1977-78 

through 1980-81 were used instead of pooled data because 

tlley were believed t.o he aore accurate. 

Por each season. the 1uu1bers of bobcats in each year 

class (cohort.) taken ia that or s11bsegueat. sea.sons were 

suaaed to give tke mi.niaua nuaber extant for that year class 

and season. These 1u1abers were U1en s11aaed to arr.ive at a 

ainiaum population for that sea.son. These ainiaum or 

"virtual• popu.la.tions (Fry, 1949) and hacvest figures for 

each season vere used to estimate tke percentage 0£ the 

populatioa taken bJ hunters oc trappers in that season. 

Bunniag aeaas of fur buyer reports were used as harvest 

estiaates for the 1965-66 through 1976-77 trapping seasons. 

fag records were used for harYest figures for the 1917-78 

through 1980-81 seasW1s because they were t.b.ought: to be more 
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accurate. An addit.ioaa.l 51 and 61 bobcats reported as 

received bf taxidermists were added to tag records for the 

1979-80 and 1980-81 seasons. 

Est.iaates of the percentage of aortalitJ caused by 

huaaa activit.J ranged froa 671 ia a harvested area (Lea.beck 

and Go11ld, 1919) to 821 (Berg, 1979). Taese estiaat.es 

suggest a cautious approaca to assessing the population 

size. If aJ adult. sarvivorsh.ip (761) is accui:ate, then 

adult 11ortal.it.y (Q) is 241. And if harvest (I) represents a 

kno1u1 proportion (I) of total 110.rt.alitJ, then the nuaber of 

adult aniaals dying annuallJ (5d) can be calculated DJ 

lfd=X/1 

and th.e prehar-west adu.lt population (Pp) cou.l.d be 

calculated bJ 

Pp=ld/Q. 

Popul.atioa estiaa.tes for the 1977-78 ttu.:ough 1980-81 

trapping seasons were constructed by using human-celated 

proportions of mortality drawn from the literature (Lembeck 

and Gould, 1979; Berg, 1979) (671 and 821 respectively). 

These values (I), total mortality (Q) (=241 from ilis 

study), and harvest. data froa tag i:ecords (TAG) aAd 

taxidermists reports (T+TJ were used to calcu.late the 
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percentage of the population harvested aad the p:reharYest 

populations for 1979-80 and 1980-81. only these Jears were 

used because of the lack of inforaatioa .from taxidermists 

for prior years. The values of (T+'f) were calculated as TAG 

plus 14.31 (the mean of t.ae percea.tages of tagged harvest 

that vent to taxiderllists in 1979-80 and 1930-81) • 

.Beca11se these est.iaate.s were based oa adult ao:ct.aJ.it.J, 

theJ can only reflect the adult poctio:n of tae popu.lation. 

Since •1 pooled data indicated that juYeniles represented 

251 of the aarvest (rable 4} 11 tile .harvest data (I} were 

reduced bf 251 before calcul.atioa of .Id. The resultant 

population estimates therefore represent only tae 1uu11ber of 

adults ia the population or roughly 751 of the total. 

population. 

'lhe llodas1 siaulat.ion produced val.ues of .Lul:Hla ranging 

froa 0.95 to 1.17 (Taale 15). Popul.atioB .iaereases were 

predicted ia I o:f 10 siaalations but we.re subst.antial only 

when the data in ~able 14 were used. In 1 case (le, Tab1e 

15) 11 an iaitial increase was fo.l1owed bJ a decli.ae, while ia 

case Be (Table 15) an initia.l sllarp decline was foll.011ed bJ 

a slov increase in population.. ainiaua statewide 
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populations (Table 16) ranged fro• a low of 392 in 1965-66 

to a high of 1107 in 1975-76. Harvest J.evels (percent of the 

popul.at.ion aarwested) (Table 16) ranged f.roa a low of 10. 71 

of t.he popul.at.io.a .in 1971-72 to a aaxia1u1 of 56.SI in 

1979-80. '?he harvest level for 1919-80 is suspect because of 

iasufficient data fro11 su.bsegu.ent years to calculate ·tile 

aini1111a popalation. The aean harwest level for seasons 

1965-66 to 1976-77 was 26.5 ! 3 (S.8.) s. Tae popalations 

coasttucted froa aortalitJ breakdown estiaates a.nd .aarvest 

data are shown in Table 17. 



'table 15. Re.su.lts of !IODUS 1 populat.ioa siau.latioas. Aa. repre.seat.s resuJ.ts 
uing P:x col.uan A aad Px colum a, Ab represeat.s results uaiaj Px colaaa l ••d 
F:x coluaa b,. et.c. (Tab.le 14). Ts= the nu.sher o:f breecU.ag .aeasoas ~o i:eaca a 
stable age. distribut.ioa • .11s~t1te aua.ber of females ia t.ae popalatioa when a 
stable age distributioa aa.s been reacaed_, •1=tae auber of feaales in t.lle 
population after 1 breeding seasoa, and .L=Lauda (the finit.e rate of iacre.ase .. 
11 (0)=291 feaales. lr:=t.he initial 1n1aber of feaales i• tile ra• 4at.a ainlation 
(=222}. Rlll=t.b.e results of siau..lation u.siag tile data ill 'falll.e ts •. Bader 
coabinatioa Bb, tae results in colaaa I are those obtained a.sing aJ data for 
SB (col u1u1 A 'fable 14) and those ia colu.u B are the results of uaiag otaer 
publisaed yal11es for 1B (coluaa B Tab.le 14). 'fh.e data aa,der BAil ase.s IB fro• 
coluaa 1 and RAl2 uses IB froa cola•• B (ia..il.le 15). 

la lb Ac Ba Be Ca Ch Cc Bl.lit llA12 
A B 

Ts 1 6 1 6 1 1 6 1 5 6 1l 12 
B1 268 284 216 212 · 225 269 216 219 295 331 281 222 
Ifs 195 247 274 228 210 211 222 264 316 397 1645 1081 
L 0.95 0.97 0.99 0.9.6 0.99 0.96 1.01 0.99 1.02 1.04 1.17 1.1,4 ____________ _.... _____ ... _.. ____ ....,__...,_. __ _....,........ ________ .........._. __ ........_._. ......... _.........,.._~-----
1 l'l}' data. 

00 
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Table 16.,aiaiaaa populatioa .lewels (IPOP), Jaaryest data froa 
ruuiag •••• of far hqyer repor't.s (._a.111), aaryest data 
fro• tag records tilGS), aad Jlar,rest data froa tag records 
plu tan4era.i.sta reports (TAG• TU). Barwest leYels 
(~IIBL) are perceatagea of the poplllatioa lllled, calculated 
froa aaryeat data aad aiai••• pol)alailoaa. Data are for tJae .· 
trapping seaaoaa eadiag ia JaaaarJ 19_;_., 

S.11S01 DOP au1• TlGS TIX UIBJ.(I) 

66 392 117 29.4 
67 406 126 31 .. 0 
68 1136 148 33.$ 
69 402 113 28. J 
70 442 69 15 •• 
71 530 75 14 .. ,2 
12 662 71 10. 7 
73 880 169 19.2 
74 1020 2114 23.$ 
75 1064 301 28.3 
76 1107. 411 .. 37.t. 
11 1016 471 46.41 
78 83lt 201. 230 24.11. 
79 947 321 367 33.91 · 
80 786 .389 440 56.$1. 
81 --- 394 455 

• UOP aa.4 I.BIBI. walaes are supect becaaae iaaafficieat 
data are awailaJale for sll.b.segaeat Jeara to accouat for t.Jle 
loagewitJ of ltobcata J.a tlaeae Jear claaaes past age s. 
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~able 11. Population estiaates cal.calated froa 
proportioas ot aortalitJ .cepceseated Jaf harvest 
(I), ha.ewe.st data f.roa t.ag records (rAG), aad 
tag records plus tazideraists reports (T+T). 
The au.11:bers rep.resent. onlr the nuabers of ada.lts 
ia tae popul.atioa. __ .,.._....._ ____ ,... __________ ..... ____________ _... __ 

Source of Harvest Dat.a 

Y.IAB. ___________________ ,____ ____ ....,._ __ _.... _______ ........,.._... __ 
J=0.67 

I=0.82 

1977-78 
1978-79 
1979-80 
1980-81 

1977-78 
1978-79 
1919-80 
1980-81 

944 
1506 
1825 
1850 

767 
1225 
1483 
1504 

1013 
1112 
2052 
2122 

876 
1399 
1677 
17J4 _____ _.... ____ ...._..,. ...... ______________ ._._ ___ ~--...------------
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Discgasiop 

%he Kodus1 population siaul.ati.on eaploJed age 

distrib11tio.a and reproductiYe data froa tJds st11dr to 

cal.calate age-specific aortal.itJ aad reproducti.Ye 

capabilitJ, and predicted tile grovt.a 01. JaJpotaetical. 

popal.aUoaa aatil stable age distribatioas were reacaed 

(table 15). TJae .age structures used ia tais aodel vere 

configare4 as Ds series• .becaase all of tlae dat& Hre dran 

troa tJae age at 4eatla, and harYest. na considered to be the 

aajor.aortalit.r fact.or •. Because tile .age distribution f'oaad 

in this stadJ was suca that soN. age classes bad aore 

taan youager age ciaases, age-apecif'ic sar•i•orsaip 

calcal.ated froa tae ru data vas greater tlaaa 1. 

Tile ue of a Dz series ia lie lod11a1 ai•u.latioas oYerca .. · 

tlai..s Since total. aortal.itf (Jaaua-related and 

aataral) waa pre.sued to .be refl.ecte4 ia t.Jae .age structare 

aaed, tJlis aiaa.latioa tested recraita-t agaiaat J.oss to 

predict tJle fates of the popalat.ioas siaulated.. The 

differeace taa Yal.ues of J.aabda geaerated hJ aodas1, 

raas using Ps~z series• Bh ancl llli (Tables 13, 14, aad 15) 

appea.red to resal.t different •alues of juYeai.le 

surwiYoraaip •. · J11Yeaile surwiYorsllip used in llodus1 , 

siau.latioas Aa tJarouga Cc was deriYed froa Crowe•s (1975b) 

aodel and •as lower. tJaaa that deriwed froa he ftodust 
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simulations aa111• and 0 •BAW2"" which calculated juveail.e 

survivorsaip froa the age dist.r.ibutioa. Crove•s (1975b) 

aodel is based o.a determining tlle value ot J.aabda froa 

harvest data where these data are coas.ide.red to be prodact.s 

of a relative.lJ co11stant t.rappiag effort, and therefor 

reflect popalatioa grovtll.. Int.his procedare, Laabda is 

used to calc\ll.at.e adult aad juveaile sw:Yivorsup., Rate of 

surv.i•orship determined by th.is aet.11.od is suspect in tlle 

case of Virginia bobcats where harvests aaJ be af.fected by 

factors otJaer than popalat.ioa growt.k, but th.is aethod does 

provide a data input froa a source otaer than tae age 

distribution for Lambda and us used in an 

effort t.o evaluate potentia.l popu.la.tioa growth. 

A so11e11Jaat tautologica.l situation occurred when the 

.auaber of javeniles <•O> vas ca.lculated froa reprodu.ctiYe 

data and the adult age structure, aad used witil this saae 

adt1l"t age dist1:i.bu.Uon. The effect of this ia the !odas1 

aodel vas to lock Ue popu.lation into a virtually static age 

d.ist.r.ibut.ion, aad tlaus a stat.ic population. 

TIie relatively modest. rat.es o:f increase or decrease 

aoted in all ru.s of the siaulat.ion suggested that. tJa.e data 

used vere probablJ .fairly realistic. 

Beconstractiag 

popul.ation• aethod 

populations bJ Pr1•s ( 1949) ••irtual 

produced a.a estiu.te of tke ainiaua 
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nuabers of ani11als exta.nt at the beginning of the .bun.ting or 

trapping season for a specified year. Tlis techaique caa be 

very rel.iabl.e if age detera.inatioDs are accurate aad all 

aniul.s taken are aged and accounted for. Beliahle estiaates 

of the iapact of hunting or trapping caa al.so be aade using 

this aethod if t.he total nuber of aniaals killed is tnowa. 

The data availab1e or acquired in tlis study were liaited. 

Age inforaation for Virginia bobcats eacoapassed only 4 

years as did pelt. tag records. lgeia.foraation •as based on 

a relat.ivel.y saall saaple of the huwest., ruging froa 7.~I 

to 10. 41 of the .1uulber of bobcats tagged.. Tae es·tiaates of 

aiaiaua populations ud aarvest levels {Tabie 16) are 

taere£ore adaitt.edlJ crude hut are noaetb.eless tllought t:o be 

reasonab.le e.stiaat.es of tile 11iaiau possi.A.le popa.lation 

l.eyel.s froa Jear to year. These miniaua population 

estiaates a.re probably 1011 because on.ly bohca.t.s 11.aose pelts 

were aarket.ed or tagged cou.ld be counted. Wclitiona.l bobcats 

taken but not recorded cannot .be accounted for, 11or can 

those tllat died of natual causes. The ahiaua popu.latio.as 

shown (!'ab.le 16) for 1969-70 and onward are tJ:oncated by tlte 

abseace of representatives of these 1ear classes 

past 1979-80.. :ta •iev of the appro.1:iaat.elJ 12 

for years 

to ll year 

life span of bobcats found in this and other studies, it 

appeared that. tile cohorts au.st be fol.lowed for at least this 

.long. The constant rise in the aia.iaua popuJ.ations fro.11 
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1969-70 onward aay be attributed in part to increases ia t.he 

m:ua.ber of bobcats killed annually, but the absence of older 

aniaals from the t.a.llJ ia later years coul.d cause 

underest.iaatioa. Harvest inc.ceases would result ia ap11a.rd 

adjo.st.aeats of ainiaum popu.latioas across .several rears 

unless the aai.uls killed we.re concentrated in a rery .fev . 

age classes. J:t seeas possible that Uae sb!ad:, i.acreases ia 

the reconstructed popttlation.s ia .spite of tile decrease ia 

tae naaher of age classes represented &aJ suggest popul.at.ioa 

increases. 

The causes a.ad rates of aortal.itJ are difficu.lt to 

assess. I..eabeck aad Gould ( 1979) 1 in co11paring ligatl.J and 

aeavily harvested areas ia california, foaad taat harvest 

amounted to 201 of tot.al aortalitJ in the lightly harvested 

area and 671 ia the aeavily harvested area. BaileJ {1974) 

reported that of 20 known deaths of his .subject ho.beats in 

Idaho 1 16 (801) 11ece hu.aan-related (3 st.udy-.related). 

Berg ( 1979) reported taat 14 of 17 Jtaown deatas (821) of 

ear-tagged or .radi.ocollared bobcats ia llinnesota. were caused 

bJ luaaaas. Tae adult survivorship food in this stwly (731) 

falls between Toveill 1 s (1980) figu.res of 691 for vest.era 

Oregoa (heawilJ b.arvested) aad 80.I foe eastei:a Oregon 

(liglltly Jtarve.sted a.ad just after a 2-yea.r aoratoriu11 o.n 

bobcat tra2ping). 
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r.ae popul.atioa estiaates ia Tab.le 17 were coast..ract.ed 

uiag adult aortalitJ aad therefor represeat oa.ly the adlll.t.s 

ia ile populatioa. Taese are subject to er.a:or 

becaaae (1) tlle actual. aallber of bobcats tilled is aauoara, 

(2) tJae proport.ioa of total aortalitJ caased bJ .autiag aad 

t.rappiag is aot est.ablisaed, (l) adult. aortal.ity aad/or 

tae perceatage of tae popalat.ioa ia·t.lle Jaarftlat •J aot be 

at.a.bl.a froa Jear to year, aad (4) the age st.ract.are aaed aaJ 

aot be uuly repreaeatailwe of tlae popalatioa. Despite 

tlleae o.bjectioa.a, tae figues •ere. tlaoaglat t.o be i:eaaoaule 

esil .. tes of tJaa populaUoa siae foi: .. t.aa J9Ars sJao•• aad to 

reflect the popalat.ioa at.at.us.. TJaey caa lMI refiaed aad 

waliclated ower., ti• by coapariag preclict.ioas of fat.are 

popalat.ioaa aad u.:west.s, bat tJae accaracJ of aaaaa.l laarwest. 

data aeeda to lte iaproNCl, aad Jauaa-caasecl aortalitJ 

i.aweat.i.gat.ecl .bJ ot.Jae.a: •t.Jaoda. 



§~UUIABJ a»d g>JCl,US.IOIS 

Age and .rep.roductive data f.roa 67 ho.beat carcasses aad 

15 lover jaws were collected du.riag th.e 1979-80 a.ad 1980-81 

trapping seasoas. Sex and age iaforaatioa oa 16 bobcats 

ta.tea in 1977-78 and 25 taken in 1978-79 were provided by 

Uae fCGI.P. Ages in 1979-80 and 1980-81 were det.eraiaed bJ 

analJsis of tooth. ceaent.ua aniuali. Ages of th.e 1977-78 and 

197&-19 saaple were deterained hJ G. Batson, Billtown, 

aoat.aaa. BeproclucUve tracts of feaales •ere examined 

aacroscopica1ly for corpora lut.ea aad placeat al scars to 

assess reproductive perforaa.ace •. 

!'he aean age fro a the pooled saaple aas 2. \J3 ± o. 24 

(S.I.) yea.rs. Juveniles coa2rised 251 of Ue pooled saaple 

and tae aa:xiaua age vas 12 yea.rs. Tae sex ratio of t.ae 

pooled saaple was approxiaately 1: 1. 

Th.e aeaa litter size, by counts of placeat.al sea.rs, 

appeared to he 2.,41 .! 0.18 (S.B.). Ul femal.es over 3 yea.rs 

old appeared t.o Jaave both OB's and placental scars as did 1 

of l 1earl.inq females and 6 of 8 two Jear olds. 

Sceat-statioa su.rvey data and bobcat aarvest records 

provided bJ the lCGIP were directly co.rrelated oalJ in the 

Piedaont region where sharp upswings in hota lla.rvest and 

track coants aere noted. Bobcat karvest records for the 

92 
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last 8 yea.cs vere not correlated vita .bobcat pelt prices, 

but adjusted .harvest figures based 011 a 2-:rear i:unniag aean 

were corre.l.a:ted 11ita. pelt prices of fox (r=O.a7) and raccoon 

(r=O. $1) at the 0 .. 05 probability level. 

not correlated with bobcat .harvest.. 

l.icense sales were 

Bobcat. urwests were 

found to he inversely related to precipitation in 3 regions 

aad t.o snow and sleet fall in another. ~Jt.e dat.a do not 

support the supposition that pelt prices aloae are the 

deterlti.nants of bobcat harvest levels. 

TIie response to a mail SUYeJ of aportsaen, Gaae 

wardeas, ta.xJ.'1eraist.s, a.ad fw:- buJers •as 37.71- l'he surveJ 

resw.ts iadicated taat tile ujotitJ of sports.sea (561) 

believed tae bobcat population to be iacreaaiag, 20S 

repocted tae popu.lation to be stab.le, aad 241 indicated tilat 

the populati.011 is decreasing. ~ae .aajotitJ of Gaae iarde.as 

(61.81) said that. they believe the popalatioa to be stable, 

vaile 27.91 indicated that they believe the populatioa to he 

increaaiag. 

~ke sarveJ also cevealed Uiat aost bobcats i.i1led in. 

Yirgiaia are taken £ortaitou.s.1J bJ sport.saen seeking other 

species, a.ad taat a suhstantia1 proportioa of t.b.e anaual 

llarvest (1l- 16lj is ta.ken to tax.ide.rmist.s to be prepared as 

t..ropaies •. 



Ga.ae liardens surweyed were of the opinion that bobcats 

were present in 72 counties or cities and absent. from 8 

other counties. This survey, co.ipled vitb. pel.t tag records, 

indicates tllat .bobcats are distribu.ted alaost statewide, 

except for the •Eastet=a Shore" aad are aore widely 

distributed than indicated by a previous study in 1952 •. 

lodels based oa population characteristics aad hat=Yest 

data produced conflicting results. lhile tllose aodels .based 

on. ltat=vest data suggested an inct=easing populatioa, 

siaul.at.ioas .based oa populat.ioa dyaamics genet=a.ll.J ,predicted 

a slow decline. The adult survivorsilip (761), juveui.le 

sarviYorsltip (3lS), and relativelJ lo• ast.iaates of 

cepro4active potential produced .rates of popul.at.ioa change 

raagiag from a 51 annaal decl.iae to a 

IDCJ:'eases were aoted in on.l.J 5 o.f 

exceeded 41 i.a oal.J 2 cases. 

111 annual inccease. 

12 simulations, aad 

Harvest. data and scent-stat.ion. data do aot coincide a.ad 

the relatiYe rel.iabill ty o.f the 2 indices is gaest.ioaable. 

They we.re ia agceeaent. only for t.ae Piedaoat region (lf) 

where the populat.ioa appears to be iacreasiag. Trac«.couats 

we.re £ound to be iacrea.$iag in Begiou ,I and IV. Harvests 

appeared to be declining oaly ia Begioa l'. (Table 8). 
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llecru.itaent and surviworsaip appear to .be re.la.tively 

.low, and aodeling of population ckaage demonstrated taat 

tlteJ are proi'tab.ly inadequate to support a pop11latioa 

increase at current aort.alitJ ra te.s. . Since tJaese paraaeters 

were derived froa a liaited 1u1raae.r of saap.les, aost.lJ fro• 

tae aount.ai.n area.,.coaclasions based on these aodel.s aust be 

regarded cautiously. They aay not. be clla.racterist.ic o.f the 

popalatioa state•ide, aad the relative.if aodest. decliae.s 

indicated by the results aay uaderestiaate tlte actual rate 

of decline •. 

Increased coaaercial val• of bobcat pelts does not 

direct.ly result in increased harvests in lirgiaia. Bost of 

the bobcats taken in tile state are caught. incidentally to 

trapping for other species, and a relations.aip has been 

sho•n between tae prices of fox and raccoon pelts. However, 

a cause-aad-effect relationship .kas not .been established. 

'.tile reported perceptions of sportsaen and Gaae Wardens 

suggest t.llat the bobcat population is at least st.asle. %.he 

difference in opinion between these 2 groups is t.aoaght to 

be soaewaat self-caacelling but no rel.ative weigllt.s vere 

as.signed to tJ&e opinions of eaca group. '.the a~t.aor 

preferred tlle .aore conservative view. 

rae appa.rent. inc.rease ia range might ref.lect a 

__ p<>pa.lation increase vita a concomitant. expansion into 
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foraerlJ unpopulated or sparselJ poplilated areas or a shift. 

in distrib•tion of bobcats or trapping actiYity. 

The oYerall conclWiion, cautiously expressed, is that 

the bobcat population is at best st.able and that it has 

shown a aode.st. i.acrea.se in 2 regio.ns, •llile decliaiag ia 2 

otaers, warranting special concern ia tae fidevater area 

(Region I),. Bstiaates of t.ae popa.l.atioa statua based on 

harvest data and aail survey results could be overoptiaistic 

and subject to influence bJ other than biological factors,. 

Bstiaates based on population dynaaics sQggest a declining 

pop11lation. TJae aut.aor prete.rs ta.is aore cautious vie•. 

:ruture research and aanageaent. p.rograas .saoul.d be 

deaigned oa a regional basis, with close aoaito.ri.ng of 

harvest and efforts to clarify the rate ot aortality. Tae 

reg11ireaeat for pelts to he tagged sJa.011ld be extended to 

inclade all bobcats tatea, regardless of the ll.ltiaate 

di.sposi.t.i.oa of tile pelts. 'lh.e carcasses or lover javs 

should be abaitted £or aaa.lysis as a condition £or issuance 

of tags, and sex a:a4/or age data coap.iled therefrom. Future 

research should .focas on e.lu.cidatiag tae rate of j1n·eai.le 

aortality aad the proportion of the pop11latioa represented 

in an1uull hacvest.s. A c011au:ted aackio.g program wi tJa 

eapaasis on locating and aa.rking kittens coald serve both 



91 

purposes. Aaaual sceat-statioa sw:weys saould be axl)aaded 

to proYide aora uaifora coYerage of tae Piedaoat. aad 

rida•at.er pJaJsiograpai.c regions. tillber aad paper coapaaias 

coud be approaclled for access t.o p1:opartJ ia earlJ stages 

of raforeautio• vla.ica voald be sa.i.t.able for loag-tera 

sarwer efforts •it.JIOat uadue sla.ifilag of aceat.-at.at.ioa liae 

locailoaa. .. Yol.utear .labOJ: coald . 1Nt. aolicitecl ia 

aatablislaiag tlle.liaes (tile .. jor e;ffort. regllired) froa 

iat.ereat.e4 aportaaeas associations au. scJaool or.1111.iW'erait.J 

groapa -aaca as cupt.era of The 11i.l4life SocietJ aad Biology .. 

Clua or aarri.ce f.r:at.eraitJ.es. 
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Appendix 1 

The ovaries and uteri o:.f feul.es saot or trapped 

between 11oveuer 1 and January 31 were reaoved, stripped of 

aumaat.s o.f tile Ju:-oad .ligaaeat, aad weigaed oa a.D Ainsworth 

balance (l'isaer co., Model A200). ~lie uteri vere opened aad 

eaca .llora examined for pl.aceat.al scars (PS). 

The uteri were examined vaile freak to avoid the 

diffica.lties aoted by Wright and Coulter (1967) in fishers 

and bJ llartin et al. (1976) in rodents. Tae uteri were 

opened loagitadiaallJ and held to the ligat, and areas o.f 

discol.oratioa (considered to .be pl.aceatal scars) •ere 

counted (GasJu,iler., et al • ., 1961; Brand aad Keith, 1979). 

Ovaries were sectioned and e.s:aaiaed for tile presence of 

follicles and ovarian bodies (presuaed to aaYe re.sul.ted froa 

t.lae aat.uration and ovulation of fo11icl.es and henceforth 

referred to as Ol31 s) (Kirkpatrick, 1980). tile ovaries were 

kept in :foru.lin for 10 to 15 aiautes vh.ic.a vas found to 

result i.n s11ita.bl.e firaaess for scalpel sectioning. All 

follic1es were counted but. onl.y follicles greater t..han 3 •••·. 
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in diameter aere 

estrus, as Crowe 

considered as indicators 

(1975b) had reported Uat 

of incipient 

the maturing 

follicles aeasw:ed bet.ween 6 and 8 1111. 

to O days .before the onset of estrus. 

errors were ca.lea.lated for counts of 

scars. 

aesylts 

ia diaaet.ec fro• 10 

Beans and standa.cd 

OB•s and place.at.al 

The ovaries aad uteri of 39 feaal.e bobcats taken in t.ae 

1979-80 and 1980-81 trapping seasoas vere e.xasiaed. Of 

these, 9 were fro• .bobcats less t.han 1 year old and none in 

this age class was found to aave eitaer o.a•s or p.la.ceat.a.l 

scars. Of l yearling females (appro.xiaat.elJ 1.5 Jea.rs old), 

2 had neither oa•s no.c p.lacental 

and 2 placental scars. Of 

(appro.ximatel:r 2.5 years old) 

scars, 

the 2 

(1=8), 

while 1 had 4 OB 1s 

Jear old feaales 

6 had hota os•s and 

placeata.l scars, and 2 a.ad OB•s .but no scars. These 2 may be 

suggestiwe of eithex fertilization or implantation failare 

or ear.lJ fetal. resorption. Al.l feaal.ea 3 or more Jeacs old 

llad bo·tJl OB 1 s and placental scars, including feaa.les aged 

10 11 11, aad 12 :rears old. Soae of the di.sco.lored or 

pigaented areas r,ere £aiat or pale hrova aud coul.d possibly 

have ariaea from some agency other than feta.l iaplantatioa. 

All* lloveve.r, were counted as placental scars. 
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rae •a.a aauer. of pl.aceatal scars aad OB'S •as 

calculated for a.ll. feu1es saoviag placeata.l scu::s. rae 
aeaa of OB' s NS 6.65 l!,0.59) aad tae aeaa •••beJ: of 

scars was 2.21 (!G.18). The 2 Jear o1ds (B=6) saoNd a nan 

OB count o£ s. 16 l!. 1.;J.5) aad a ••• scar co11at. of 2. 50 

l!,0.43).. Bright yellow oa•s •re foaad ia tile oYu::ies of 1 . 

bobcat. Ill. otllers were warioua saades of brova or gray. 

TJae diffic:lllties o.f assigning rehtiYe age to taese owariaa 

bodies precluded atteaptiag to assess o••• losa. •o 

follicles greater taaa laa. in dia•ter were fou4. 

i>ucuaioa 

IUdl.e placental. scar coaat.s as eaiaators of t..ae 

prewioas year•s litter size •ere •itlaia tae raage of ot.aer 

eat.iaatea of. lit.t.e£ size (Tabl.e 18), tae iaterp£et.at.ioa of 

the J.eas distinct. or light colored areas ia the at.eriae 

aona •• probJ.eaaUc. Coaa•aJ (1955) fowad coasiderable 

color ftriatioa ia placental. scars ia rats, frequeatlJ ia 

tae aaae ateriae aora. Taese range in color froa ora.age to 

dar.t.brova (aoaberg aad Conaway, 1956) or blact (COaavaJ, 

1955) in ras, o.lder scars being darker. taaa ••• oaes 

(loaberg and couvaJ, 1956). saaderaoa aad ••l.haadoY (1973) 

descr.il,ed tJae pla~atal scars ia captiwe raccooas 

october taroagh JaauarJ, 3 to 8 aoatas aft.er tae birta 

of Utters, as geaei:allJ pale bro••• saa.11, aad sliglatl.J 
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opaque while those in wild feu.les exaaiaed duriag the .saae 

period were 1arger and •ore opaqt1e, o.ften .blaci:. Color 

Yariation in placental scars aig.ht indicate differe.nces in 

tb.e time elapsing between parturit.ion (or resorptioa) and 

ezaainatioa 0£ utezi. J.lthoagh all areas o.f discoloration 

were cou.nt.ed as PS•s, .it is possible taat they could have 

resulted fro• so•e otaer cause. If so, then the estimates 

of litter size froa these couats would be biased upvard • .tt 

is possible taat soae could have beea overl.oo.ted if tllef 

were very light and this could caase uaderest.iaation of 

lit.ter size. 



Tao1e 18. Esti114tes of aean .bobca~ litter size in a.sceadi.ag order. JIS=.aot 
specified. EC=eabryo counts, PS:::placental. scar count.s, LO=litt.er observations, 
a.ad B=aaaber of ooservatioas. ____ ,_...., __________ ...,~ ... ----------._.._.---..........------~----.._,-......... --- -----~-...,_ __ _ 

!BAI 
LITTlUl 

SIZB• 

1.J33 
2.0 
2-5 
2.i1 
2.$ 
2.5 
2. (;7 (1-5) 
2.(;9 
2.8 (1-7) 
2.8 
J.O 
3.0 
3..,()4 
l. l(t-8) 
3.2 
l.5(1-6) 
3. (3-5) 
4.0 

JI 

3 
1 
6 

26 
4 

64 
97 

100 
52 
16 

124 
2 

21 
356 

31 
41 
12 
2 

LOC.lT.1011 

Florida 
calif. 
Cali:f. 
Yirgiaia 
Arkansas 
Arkansas 
f'eus 
Arizona 
lyoaiag 
Zdaao 
Kaasas 
f'lorida 
Oregoa 
Utah. 
aian •. 
Utah.. 
Utah 
Virginia 

8ftHOD 

LO 
l,O 
BC 
PS 
BC 

BC-PS 
EC-PS 

BC 
PS-BC-LO 

LO 
PS 
LO 
PS 
BC 
PS 
LO 
PS 
LO 

SIASOI 

IS 
!IS 
llS 

Winter 
Al.l rear 
Al.l Iear 

IS2 
IS 

Al.l Year 
Winter •s• 

IS 
~r-ap Seasoa 

as2 
Winter 

•s2 
IS2 
IS 

t Figures in·pareat.Jaeses are the range. 
a Probably vin~er. 

JlU.&IBICB 

Doag Waa.saer, pers. coaa. 
Leaoeck aad Goud, 1179 
?ouag, 1958: 48 
'rlis st.udJ 
Pritts aad Sealander. 1978 
.Fritts a.ad. sealaa4er, 1978 

Blaateasllp aad Sva.ak, 1979 
foaag, 1958: 49 
Cro•e, 1915 
Bailey, 1974 
Jollasoa, 1979 
Doug lassaer, pers. coaa. 
T~eill, 1980 
Gashwiler, et al., 1361 
Berg, 1979 
GaaJlwiJ.er et al.., 1961 . .. 
Progu.lsJce, 1952 

3 Apparent aaage epizootic aoted during the period. 
• Probably vint.er. Carcasses received f.ra trappers. 

I-' 
I-' 
N 
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Descriptions of placental scars are sparse and the 

paucitJ of published iaforaati.on OD their l.ongevity and 

tlleir appea.r:ance at. Yarious interYals postpartua -.te 

interpretation of apparent uterine scars difficu.l.t. Tae 

abseace of taese diacoloratioas ia jaYeaile feaal.es saggest.s 

t.laat if tlleJ •ere·aot ps•s, taea taeJ av.st aa'l'e been caused 

•1 soae ageacy tat affects oalJ adalt aaiaaJ.a. Xa anJ case, 

the resalt.s of coaat.i.ng PS's be regarded vita cautioa, 

aad popal.ation cJaaracteristics baaed oa of litter 

size also doae usiag o~r estiaates drawa the 

literature. Tae aeaa litter aize of 2.l7 kit.teas froa t.ai.s 

stady ••J aadereatiaate tile actllill litter size ia 

firgia.i& because of :tile rel.atiYely saall. aap.le .size. Tae 
accuacJ of tais tecludgue is opea to . gaeat.ioa. . couat.s of 

placeata.l scars cou.ld possib.ly ol'eresUaat.e .lit.t.er size 

siace. tMJ oaly iadicate fetal •. Prepartaa 

losses au atillbirt.Jas coald redac::e tJl.ia •-ber •. fte.aataor 

prefers. to coaaider tlle l.itter size IMl•d on PS 

cou.ata as a probab.le 

Bart.in et al., (1976) suggested tut placental. scar 

couts could aaie.reatiaate litter size, depending on the 

t.iae bet••• partaritioa • and uteras exaaiaatioa, due to 

aigratioa aad dispersal of aacropaages (aica are tile soa.r:ce 

of the disco.loratioa caaractecistic of placental scars) iato 
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tJae area of circalar auscle ia tae uteriae •all, taus 

effect.iwelJ coacealiag t.iae scars. .It voul.d tJaough, 

tllat aacropJaage aigratioa shoalcl occur easeatiallJ 

ai.ault&aeoulJ tJaroag.laoat tJae at.eraa aad t.aerefore all 

placeatal scars saoald disappear at ro119Jaly the saae tiae. 

flais would resalt. i• aa, a_ppareat aaaeace of placeatal scars 

vitla OB1 s preseat. ia t.ae ol'ari.es, •JdcJa •ollld appear to 

i.ad.icat.e earlJ reproductiwe failure. Xf, aigratioa 

as adyance4 at tae tiae of e.aaaiaat.i.oa i.t. be. 

possible t.Jult. sligat differeaces ia·t.Jae eat.eat oft.he scar 

or rates ai.gratioa could effect.iwelJ coaceal 1 or 

scars •aile others •ere failltly wisible. rile tiae betHea 

part.aritioa (or resorptioa) aad at.eras could 

also affect t..lae accaracy o.f taeae eatiaatea. Blder ( 1952) 

fowad taat ia raacJa-raised liaaeaota aiat vita tao••· 

reproclac:Uwe histories, nearly all placeat.al scars aad 

disappe_.:ed bJ Deceaber. 

rile en.eat of oYu loss is saggested .bf tile yearliag 

feaal.e vai.ca aad 4 OB's and 2 ps•s, bat. ia:fereaces baaed oa 

tais single case are r.istJ. flae lite.liaoocl taat soae 

.bobcats ••J breed in taeir first breediag seasoa precludes 

est.i.ating owua loss in older age cl.asses aaless it ca.a be 

deterai.aed vaetller OB's preseat are froa a curreat or prior 

breeding season aad Dake, 1913; crove, 19751>; 
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Pritts and Sealander, 1978a). The sublety in the variation 

of OB pig aentation was considered to preclude confident 

judgement of vhica were from previous yea.rs• breeding. The 

tera OB was used to denote these structures since aore 

precise te.rainology (e.g.• corpora lutea,co.rpora al.bicantia) 

iaplies a distiact. identity based on color •hicia was not 

found in these spec.iHDS. 

~ae eJCtent. of prenatal aortalitJ is coajectaral. bat t.ae 
few acouats of obse.rvatioas of bobcat kittens (P.rogulske, 

19 52; Gasiuriler ,et a.l., 1961; aassaer, Douglas. 1181. pers. 

coaa.) suggest taat the aean litter size exceeds 3 kittens 

wiU a aode of 4. 



Appendix 2 

The appendices which follow a.re reduced reproductioas 

of the guestioanaires a.ad cover ietters aa.iled to ~arious 

people t.Jirougaout. the state ia the ail surveJ discussed 

earlier. Tke titles therefor do not. appear on t.he 

appendices but. are prese.ated aere. 

A.J?.PlUlDIX RUBBER PAGE ______ ..., _____ 
3 118 

4 119 

5 120 

6 121 

7 122 

8 123 

9 124 

TITLE 

Cover letter for the hunter aad 
trapper gaestio1U1aires. 

Bunter questionnaire. 

Trapper questionnaire. 

cover letter for the fur buyer 
aad t.axideraist. questionnaire • 

.Fur buyer/t.ax.ideraist questionnaire. 

Cover letter tor Gaae Hardea 
questionnaire. 

Gaae iardea quest.ionaaire. 

116 
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CXJU.IGI Of M.i&ICUL1'VU AND Ul'II SCAiNCliS 

vntGINIA POLYTECHNIC INmTUTE AND STATE UNIVDSITY 

N rirhw& v..-. Z406t 
ICHOOI. Oil IIUUlftY AND WIUX.IR aaouaas-DIPMTMINT Oil ..... ANO fl.llllft·ICIBCII 

Dan S,orcnan: 
I • 194 ... ctq ,our belp lD coapliq iafonatt.oo oa Nltcau. 
lllllf of .,_ baft already aad• • ffluabl• c~ to tbe 
._.J.edp of ftqlaia' • ltobcat:•. · 

I DN4 co lalow •n al>out t:be diatriltut:ioa of ltobcate _. 
llbedaer ue 111creaaia1 lD DUIINftl or ltecoa&q aou:cer. 
Over 290 ltolM:au were niporced banuted lD t:b• 
...... • "41l' 300 were reported for 1979-80. fld.a 
iaf .... t1oa vu plucl frota the pelt taa1al prqua. Ia a 
IIUIINI' of lou11t1M. DO bobcau wn neoned ill eicbu 
JNI'• I --' to lean if t:bey are accuallJ' · •--t fr• 
tlloN couatie• or •illply DOt killN or n,oned. oaly dloM 
pelu N1q aold are required co 1te caaed aacl ...,. -,ortnaa 
prefer to-, t:be pelt .. • valuable ca,lly. 'lllenfon, 
banut nctmle _,, DOC &CCUHtely t:be total kill or t:be 
anu vben ltolM:au auc. 

Ple&N ....,.I' t:be quutioaa&iN aad reaan to• 
ill t:be ncloeed Nlf-.wr ... ed. °""lope. W 
.... n will" held lD Strict c:oafideace. t vub co 
t:banlt ,ou lD adYuce for ,our c:ooperacioa &ad vub JOU 
• auc:c ... ful &ad enjoyable outdoor ...... 

Tour• truly, 

llchHd I. Drtnkvacu 
le8Ul'eh AHUtaftC 
Va. Cooporatiw Wildlife 
leNarc:11 Uait 

kv 
Eacloaur• 
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1'WPD QtJIS'fIOllllAIII 
IAN&.., _________________ 'lll.ll'IIOII:· _____ _ 

J.DDIISS 

1. ror: luw ..,. ,-n 11a .. you, bND tran1a1t. _________ _ 

2. Bow-, l,oboaa ckl you ttap ucb JUI' c......-n. ________ _ 
3. ta 111lac COIIDUM 4o, you u..UJ Cl'-,f 

4. 8" ua, ..,_ · (approx:lacely) dicl ,oa er-, J.ut ...... ,. ______ _ 

.S. .,_ ...,. ti'-,. dU JOG waaally ••t uch clqt __________ _ 

6. low W JOU tr-, 1am' bokaca tbu put ellUOaf 

() lllcU..tal to fn tra,ptag. 

( ) ta ttat, Nt f« 1M,bcat. 
( ) Met (pleue 4'ucnlte) _______________ _ 

7. ID ,our op'81oll. hGllr cklee th• bobcat popolad.oa COIIPffe with S ,ean apt 

( ) KHa plntitul tbD S yeer• •Co• 

() Al:,outtlM ..... 

( ) ..... pl.-Utul thn S Jean ago. 

( ) So op1a:f.Oll. 

8. eo.nu. Plean ud ay c:omeota or tbooabu ,eu vould UM to offec-
ncu&g pofUJ.&t1CJlla, rea,alactou. etabttn.a9. or -,t!liac e1ae 
CoaceftWlt bobcau. 
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HtJlffU QUISTIONIWII 

UM,_ _________________ m.1'1"110S1..._ ______ .. 

ADDIUS 
1. low ...,. ,-ar• u.. )'OU beea huatiq'l ________ _ 

2. low ...,- ,-n ba'N )'OU hunted bobcat•7 _______ _ 

3. low --, u,a c1U JOQ bunt J.ut MUOllf _______ _ 

4. Dl4 ,ou hac v.lth dopf. ________ _ 

5. llut at•l• clW 1011 ~f 

() lobuu 

() labt.it 

( ) Bur (.) Fox 
C > ocur c,1 .... daeu:f.N> _________ _ 

6. low ...,. U7tl (or m.,bta) did you huat for bobcatat ______ _ 

7. Appl'Otd.Mtelf how -, bollcat• do you bag per year (a•race) f. ____ _ 

a. ta what ooatia do you do .. c of your buadqT 

· 9. Ia what couadae 4id you hat for or kt.11 ltobcatef 
llulated: __________ _ 

10. Ia JOUl'· o,:Latoa. an bobcat•: 

( ) More Qllll&NWI than 5 1ffN ago 

( ) Abotit cu ... 

Ulled: _________ _ 

( ) Leaa m&al'OU ·tJta 5 yean &p 

( ) Mo 01ttldoa 

11. Commeau:PleaN edd aoy commeaca or tboughta you wow.cl lilca to offer 
npt'diq ,opul&t1Ga!9, Hp.latiou. liptiop. or aaJl)d., elH 
COIIQl'lliq bobcata. 
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OOI.Li<ll Of AGll.lCULntU AND Ul1I SCIENCliS 

VIRGINIA POLYTECHNIC INSTITUTE AND ST A TE UNIVERSITY 

81,dsbwg. Vil'pMI 24061 
!!O«!Ot. 01' R>lll!STII.Y ANll Wll.lll.lFI! IUi$0UIUl!li-OP.PAll'TMl-:NT 0, PISH!UUIS AND YIUlUFli SQENCES 

I a111 request1n1 your help in compiling infonaation on bobcats. 
Many of you have already made a valuable COl\tdbution to the 
knowledge of Virginia's bobcats and such help is much at)preciated. 

l need to learn 1110re about the distribution of bobcats and whether 
they are increasing or becoming scarcer. Over 200 bobcats were 
reported taken in the 1978• 79 season and o,rer 300 wen reported 
in 1979-80. This info'C'lll&tion wis gathered from the p.lc tagging 
prograa. In a nUlllber of counties, no bobcats were recorded u 
killed in either year. I need to find out if they are abs1n1t 
from those localitief or simply not killed or recorded. Since 
only those pelts to be sold are required to be tagged, it seeu 
possible that many are ke;,t as a trophy. There exuts also the 
possibility that soa bobcats are tagged in counties other than 
the one in which they wen taken. Thus. the records uy not 
accurately indicate the total kill or distribution, and l a.eed 
info1'l!Ullti0t1 fr0111 those most likely to have good knowledp of 
the anilllals in their areas. 

Plea.ea answer the enclosed questionnaire and return to me in the 
enclosed self-addressed, stamped envelope. All anavers vill be 
held in strict confidence. I wish to thank you in advance for 
your cooperation and wish you a successful and enjoyable season 
this yeat·. 

Yours truly, 

lichard B. 0-Cinkwater 
Research Assistant 
Va. Cooperative Wildlife 
Research Unit 

kw 
'Enclosure 
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FUR BUYER/TAXIDERMIST QUESTIONNAIRE 

NAME. _____________________ TELEPHONE ______ _ 

ADDRESS _____________________________ _ 

1. For how many years have you been a fur buyer or Taxidermist?. ______ _ 

2, How many bobcats or bobcat pelts did you receive this last season?. ___ _ 

3. Is this more or less than last year or about the same number?. ______ _ 

ii. Do you have more, fewer, or about as lllllny customers as last year? ___ _ 

S. Have you raised your prices within the last 5 years (taxidermists 
only)?--------------------------

6. In your opinion, are there more people hunting and/or trapping for bob-cats than 5 years ago? _______________________ _ 

7. In your opinion, are there more people hunting and/or trapping for fox than 5 years ago? ________________________ _ 

8. From which counties do you get most of your customers? 

9. Comments, Please add any comments or thoughts you may like to offer 
regarding populations, regulations, sightings, or anything else concern-
ing bobcats. 
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<:OU.WE Ofl A<illl<lJI.TUllll ANO Ul'I! SC:11:NCES 

VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY 

81.dtlnwg, VitJti..., 24061 

St:HOUI. Of l'Olllill'Tl\Y ANO Wll.l>UFF. Rli.'IOIIRU:.t; ·-1>¥.l'AllTMan" Of 1'15Hl'J\lllS ANU 'lt'IU>l ll'li 50£N(li."1 

Dear Warden: 

I am requesting your help in compiling information on bobcats. 
Most of the information presently available is based on hane•t 
records and some laborator-1 studies and is limited as to 
distribution statewide. 

Some counties have not been represented 1n tag records and 
ot'hu11 have shown marked changes in numbers of bobeats taken. 
I suspect that a substantial number of bobcats are taken by 
hunters and kept as trophies, and this not reflected 1n 
tag records. There is also some doubt in my mind u to whether 
some cats are tagged in counties other than the one in which 
they were killed. I also feel that people who are in the 
field may be able to shed more light on the existence of 
bobcats, especially in areas where trapping pressure is light 
or nO'ftexistent. 

Please answer the enclosed questionnaire and return to me 
in the enclosed self-addressed, stamped envelope. All answers 
are to be held in strict ~onfidence. I wish co thank you in 
advance for your cooperation. 

Yours truly, 

Richard B, Drinkwater 
Research Assistant 
Va. Cooperative Wildlife 

Research Unit 

kw 

Enclosure 
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GAME·. WARDEN QUESTIONNAIRE 

The following informat:f,.on is requested as a supplement to tag information 
in estimating the distribution of bobcats: 

1. Do you believe that bobcats are present in. the county? ---------
2. If so, why? 

( ) Sighted 

( ) Heard 

( ) Reported by others (Please explain) ______________ _ 

(_ ) n.tmage complaint (Please explain) _______________ _ 

( ) Tracks sighted _____________________ _ 

() Pelts tagged 

3. Of the pelts you have tagged last season, were they taken mostly by 
hunters or trappers? ________________________ _ 

4. Do you believe that substantial numbers of bobcats are delivered to 
taxidemists without being tagged? ___________________ _ 

5. In your opinion, are more bobcats taken in: 

() traps set for bobcats? 

(.) traps set for other species? 

6. In your opinion, is the population of bobcats in your county or area: 

() increasing? 

( ) decreasing? 

() steady? 

Comments: Please add any comments you would like to offer regarding popula-
tions, regulations, sightings or anything else concerning bobcats. 
Name:,_ ____________ _ County ____________ _ 



Fred B. Alger 

Beverly 5. .ln.dersoa 

Hovard L. Anderson 

bae t .lrtr ip 

Mack AtJtinsoa 

AlYill Ayers 

A .. .&.. Bryant 

Char.les D. Cave 

B .. 1$. Chenault 

Grover c. Childress 

Jaaes Clifton 

Victor Craighead 

R. ii. Duncan 

B.K. Ferguson 

Hovard Gill.espie 

Larry Gray 

aarvin. Groseclose 

Dick Hansberger 

Steve Harless 

Giles R. lh:tf1in 

Caris Holt 

APPENDIX 10 

l.ist. of Cooper.ators 

124 

Larr_J lk>hn. 

Jo.hnny IIQ.rris 

Char.lea Jlullias 

E.D. llalli.Jt.s 

Cle11 o•,B.rine . 

Ilic.bard Patterson 

Badger B.rqps't 

.1.l v~n .a. Pur •±s 
Cl&Ude .l. Boherts 

JoJu\ G .. Bqhel:t.s 

Geo.cge Bob4!rt.son 

Scul,dy Shelor 

Jaae.s P. ~if.lett 

Je,:riy Sias 

Johq A •. Slovaatr 

Job C. S~ke.i: 

Ifill.a.rd E. st.aue:r 
W.B •. !raJ.l.oc 

'lo.a l'eicJa.le.r 

.aoJwu:t kipp 

a.;1. lea.kley 



125 

Fred A. Howery Char.las iells 

A.l.. Jenkins Barrie .3. Whitt 

Odell Little Wilcox Ba:i:t and ~ackle 

D. 8. Martin Ha.rmie iiley 



The two page vita has been 
removed from the scanned 

document. Page 1 of 2 



The two page vita has been 
removed from the scanned 

document. Page 2 of 2 


	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024
	0025
	0026
	0027
	0028
	0029
	0030
	0031
	0032
	0033
	0034
	0035
	0036
	0037
	0038
	0039
	0040
	0041
	0042
	0043
	0044
	0045
	0046
	0047
	0048
	0049
	0050
	0051
	0052
	0053
	0054
	0055
	0056
	0057
	0058
	0059
	0060
	0061
	0062
	0063
	0064
	0065
	0066
	0067
	0068
	0069
	0070
	0071
	0072
	0073
	0074
	0075
	0076
	0077
	0078
	0079
	0080
	0081
	0082
	0083
	0084
	0085
	0086
	0087
	0088
	0089
	0090
	0091
	0092
	0093
	0094
	0095
	0096
	0097
	0098
	0099
	0100
	0101
	0102
	0103
	0104
	0105
	0106
	0107
	0108
	0109
	0110
	0111
	0112
	0113
	0114
	0115
	0116
	0117
	0118
	0119
	0120
	0121
	0122
	0123
	0124
	0125
	0126
	0127
	0128
	0129
	0130
	0131
	0132
	0133
	0134
	0135
	0136
	0137
	0138

