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Abstrrct, Malejnale conrbat occnr in ,nainhnd Dopul.rions oftigcsn,kes (,vorecrn s.!i//at. bnt authoriti$
rwc disrg'*d !s ro wheiber or not this behaiour dso occur h istmd risenn*es lNokchil utt') tn
tbis papcr. we connm rhrt inrmspeci,ic mmbar lilquently osu$ betwen island tigesn*es naintajncd in
caphvity TNo dilT€renr kinds oi conbat bours werc obsened wc i.rerpEt ibe nnl lypt (ntualised ,,wcstlins

@lches beiwen largc adult nrlls) 6 d Edection ol sexual comlctuio.. This behaviour lv$ sen in sn*es
rroni edcb of rhe isldd populations inresdglted, including TsmMia. Agonistic behrviour sas cxhibned b)
hmar6 md ju!€niles 6 yell as by adul Dal*: h.wever, this second lypc or conbn w6 always initiatcd
by lhe intrcduction ol rood itehs to the €nclosuE. ald incoipoiared vieorotrs bitins 6 ivcll .s (or insiead oi
siesrling Fmher obseFario.s. in $e neu 6 well $ captivity, m needed beioE we cm irtcrp€r rhe
tu.cliond sisnilicmce ol tbis bebaviou. The lood indu€d conbat may hc an anifdcr of hisb densitics of
cnptire $ratcs. or demrtivel) nay be exlibired in thc witd d$ We speculate thar thc high $undance ot
t'gednates on sonc isldds, and rhe highly clunped natuE ol pey rcsources (e.s murtonbnd chickt in bolb
spee Md lne, may havc faloured direct inierfeEnce conpetitio. br prey ilens b€hren isldd tigcrnakes.
If so, some elenens of the socixl sy$cm oI island dgeftn.kes m.y Esenblc thc condirion seen in ndy lizdd
spccies. nlher thu nr other nkes.

Introduction

Although snakes are generally thoushl to be relaiively asocial aninals, combarbehaviour
occurs in maDy species and rakes several lbrms (Shaw, I95ti Shine, 1978, 1994i Akesier,
1979; Caeenter. 1986). For example. conbat generally is highly rirualised ("wrcslling
malchcs") in venomous species, whcrcas biting is a common componenr of male-mllc
combat in nonvenonous snakcs (Shine. 199,1). Unfortunalcly, because most rcports
of cornbat bouls in snakcs are bdsed on opportunislic observations. it is diflicult !o
rnleDret the abren.? of records of combat in a pa icular species. Perhaps combat
occurs in many morc spccics than is cu[ently realised, and simply has yer io be rcporred.
Extensive obscNalions may be necessary before combal is recorded. For example, Fleay
(l95lb, p. 86) remarked thal lhc presence of male-male combat iD Ausrralian blacksnakcs
(Pseudechb) and brownsnakcs (Pseudonaja\ ofiered a strong contrasl to the absence
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o1 such behiviour in ligersnakes (Nor.ctd) and coppcrheads (Arrrrrldlr)j .,Though r
have grown up and 'lived' wirh copperheads and tigcrsnakes. no evidence has crer
accumulatcd to show rhat combat occurs bcrween thc males in either of these wcl
knowD Auslralian specics". In ftct, we now know thltt combar between rivat nulcs
occurs jn both of these Laxa (Shinc. r977i Shine and Alten. 1981; R. Jenkins, pers.
comm.t Linlcmans, 1992), but is npoded nuch less ollen than rhe specracular ,.combar

dances obscrved in blacksnakes and brownsnakes (Shinc et al , 1981).
Tigersnakcs (Not?.ntr d,./ = Iy'. r.drarar of some authorjties: Schwaner, 1985) from

the Bass Strail islands and Tasnania, off the souiheastern Australian maintand, are of
parlicnlar inte.cst in this regod. Tbrough rhe elegaDt ecological srudies of T. D. Schwaner
and his colleagucs (schwaner 1985; SchwaDer and Sane, 1988, 1990). thcse srakes mnk
arnong thc rnost inlonsively-slLrdied elapid snakes in the world. Despite mrny hours of
fieidwork, and detailed observrrions of reproductive acrjviries (nrcluding courtship and
'natrng) in free-ranging snakcs on Mounl Chappel Island. Schwaner and Sa[e (1988)
reportcd that ihcy had nevcr ohseNed combat behaviour in rhcse snakcs. Howcvcf,
observaltuns on snakes fron anorher Bass Strait island (New ycrr hland), maintaincd
in a largc outdoor cnclosure in Melbourne. rcverled iicqueDt combar among adulr nates
during the breeding seNon (C. Tanncr. in lin 1() R. Shine; cjted by Shnre. 1977). There
are also anccdoral repofls of combar ir Nrrecrir dkr ftom Trsnania (Anrhony, t98l)
.ind morc rccent1y, from Mount Chappell tsland itself (L Norton, citcd in Feam, 1993).
The qucslion of whcther or no1 thc Bass Srail tjgersnakes engage in conbar, apart from
its nrtrinsic inlcrest, is also directly retevant to interprclitions oflhc adapiive sjgnificancc
ol sexual dimorphism in dis species. Mates aftain targer body sizes ihan do females
in most popnlxlions of ligcrsnakes, and Lhe degree of sjze diflcnDce beiwccn ihe sexcs
nuy vary among island populations (Schwaner and Srrre, 1988i Shjne, 1987, 1993).
Shine (1978, 1994) nrterprered rhis male sizc Nperiorily to resutt lrom seteclnD for
greater success in male male conibar, whereas Schwaner and Saffe (1988) advocaLed a
hypothesis conceming seasonal iluctuarions in ihelmit conditjons and prcy avaitabilily.
Clearly. tlrc cxistence ol rnale-mate conbar is a nccessary assumption ot Shine,s scxual
sclectron hypothesis. Sclection on conbative abilities nighl also exptajn lhe grcarer
strcngth of male than of fernale rigcNnrkes (Schwaner and Sarre, 198S, 1990). Hcnce,
iniormaiion on the prcscnce or absence of combal behaviour in island rigerunakes is of

Material and methods

Snakes wcrc capiured as pan ol a conmerciat snake-farmnrg enreryrisc, and najnrajned
rn captivity al the Koorang Soake Farm near the rowD of Crcssy (41"42lS 147.05/E)
in central Tasmania. Observations werc madc by one of us (MF) Iron January l99t
to Ociobcr 1992. on groups of snakes maintahcd in outdoor pits. Shclref in thc pits
consisted of large shcets of rin rcsling on wood or rooting riles and underlain wjrh
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straw \!'atcr was provided in plastic covered holes dug nrto the ground. Bccause of
the considcmble variaiion in body sizcs and morphology of rigcrsnakes among difierent
islands (Schrvrncr, 1985i Schwaner and Sane, 1988. 1990). wc ffeseDt infornatun
setafately lbr thc folk)s,in8 gfoups:

(i) G/odl, /r Srakes lion Blbcl Island (1,18'19/E 39"58/S) and Cat and Slorchouse
Ishnds (both 148o21/E 39"58/5) s,ere captured in January l99t and houscd jn

r squafe outdoor enckJsurc 9 x 9 m in size. A1l of the 35 snakes in this gfoup
wcre relatively small (maximrm snout-vent length (SVL) Lt8 nt.

(ii) Crolp 2. Ten snakcs collccted fiom Forsyth Islanii (148"t8/E.10"31/5) rnd
Prcservaiion lsland (148"05'E 40"28'5) in January-Fobru[y l99t were houscd
rn rn outdoor enclosure measudng 8 x 4 m. M osr of these snrkcs lvere very largc
(maximun SVL 1.55 m).

liii) Gtaup 3. Snakes were removcd flom Christnas and New Ycar Islands (bolh
143"50'E 39'41/5) in wesrcrn Bass Strair in January ro Mar.h 1991. More than
100 adults (> 0.9 n SVL) wcrc kepl in a square outdoor tir 9 x 9 m. During
Novenber 1991 all ol thc lcmrles (atproximarely 50) from rhis gfoup. rogcthcr
with ten males, wcrc movcd Lo a cifcuLar outdoor pir ol diameter 9 ln.

(i\) Cioup 1. Eighl snakcs from varhus pafts of Tasmrnia were caught dulrDg
Janury Febuary 1991 and kept in an ourdoor erclosure of diamclcr 3 m.

As well as thcse rdult snakes in dre outdoor pits, wc rlso observed Juvenilcs born in
captivity lrom each ofthe above groups (and also from Mounr Chappell lsland: 147"55'B
40"17lS). Thc young snakes (aid occasionally. adulls) were kept in cages nc.lsur g
80 cm i 40 cn x 30 cm inside a consiant-tenperature room (ar 28"C). Depending on lhc
sizes of the snakes. bcrwccn onc .nd six animals were kept pcr c,tge.

Results

ContbaL wxs ohserved frequendy among captive rigcrsnakcs. and could be divided into
two lypcs. The first kind involved only adull rnalcs, and consjsted of ritualiscd "wres

ding" marhcs ralher than biting. The second typc ol combal bout in volved juvenilcs rs
well as adulls, was nridatcd by the jnnoduction ofa prcy itcm inro the snake's cage, and
olten rncorporated vigorous bit g r.uher than (of as well as) inlcrlwinnrg. We infer thai
thc function of lhe two types of bouts may bc quite differen! (note thar Shaw (1951) nrade
ihe samc distnrclion with data on Anerican colub d snaket. and hence, wc dcscribe
Ihcsc two types of conbat behaviour scprralcly below.

"Se\ual" conftat bo ts

Combat bouts initiated independeni of feeding wcrc observed in snakes liom all aroas.
Most bouts involvcd only two snakes wiihin each enclosure, whcnas food-relaied con)-
bat sonetimes involvcd simullancous "wrestling by several interrwincd snakes (fig. 1).
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Figurc l� Unlike \exuil conlmt b.0r. f.od rtldLcd bouts someliln* nrvolvcd nore rh{ t]vo sn*$ This
photogr.ph shows three male sn*es f|on cbrislDd Ncs Yc,r Llands (crcnp 3) in thc co!^e or ! baitle
orer p€y. Nolc thc honantal loops of tbe foEbody, a conno. fmtDi. of cohbat bouts in ales from rhcse

in each casc of 
"sexual" 

combal. these were thc 1wo largest 'na1es in the rcspcctive

enclosure. For exanrple, two large males in the Group I enclosure (SVL 1.18 m and
1.05 m) werc observed wrestling every day tbr live days in succession in mid-January
1992. Bouts continued lor 15 1() 20 min. after which the snakes would retire aod resume
their conllict lhe next day at thc same time (about 09145 h). Lnryc rnale $rakes (SVL
Llo to 1.30 n) fion Croup 3 were obseNed in combat unrelarcd to the jntroducrion of
food on four occasions durnrg March 1991. This was lhe only group where combat bouts
jnvolved snakes o{hcr thaniusl the two largest males, probably because of rhe large nun
bers in this enclosurc. Following rernoval of ihe females in November 1991, no combal
(except lhat rclatcd to food) was obseNed the next ycal in the group consisring entircly
of nales. Howcvcr, cornbat conlinued in the group thar conrained lemales. Two male
'Jhsnanian 

snakcs (Group 4r l.l4 n and 1.08 ln SVL) were observed wresrling lrnder
a sheei of lin duriDg March 1991. These werc thc largesr snakes in the enciosure at the
trme. Largc snakes from Group 2 were obscrvcd in "sexualt' combar on 1wo occasions:
during thc sccond week of October 1991 (1.42 m vs 1.54 m SVL) and in March 1992
(1.42 nl vs 1.36 m SVL). A sDralier male (1.29 m S\rL) was observed to malc h this
cncbsure the lbllow g rvcck.

Combat behaviour was initiated when onc snake attempted ro press down thc hcad of
the other either from a position aloDgsjde or tiom above by sliding dorsally towards lhe
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l.iaurc 2. Poshlno xd.tt d dunng sexurl combd between ndulr mile riscsmkcs N.lethit ukt, lom
Chinna-Nes Yor Islands, B.s sktui (Grouf 3) N.rd thri rhe ure'ior rM ol rle body ol cach sr.tc
En'lins lee, while the posteior pd is nrterwnrd

heid. RclaliirLion of the non aggessor (by freeing its head, and lhcn a(cmpting kr pin
the head oflhe aggr€ssor and vice versa) resulted in a light corkscrewing cifccL along fie
posterior halves ofthe snakes'bodies (fig. 2). The anterior halvcs wcn usually kept free.
Whenever the corkscrewing extended to the entire lengrh oflhc bodies, one snake would
aitempt cithcr to shake itself free or unwind itselt When the aggressor was notably
shorter thnn its opponent. the larger snake was able to defend itself by forming a vertical
loop aboul 15 crn in height and stading just behind the head, eifeclivcly prcvcnting the
smaller snakc from pinning its head (fig. 3). This loop was ineffcclivc when both snakes
were ol cqual size. The form of the behaviour difiered slighlly rmong groups. The
most distinctivc posture wrs seen in snakes fron Group 3: thesc aninals often formed
sernicircular. horizonhl curvcs using the {nterior 15 to 25 cn of their body. Wilh hcrd

tointjng inwards, each snake atumprcd 1() pin rhe otponenr's head fron rhe side (iig. l).
Combat bouts were observed to last from 2 Lo 25 min.

Food related conbat bo ts

Combat was oilcn associatcd with the iniroduction of food in small Ndre.,ti6 dkl in
Groups I and 3. No "wrcsihg" bouts were observed followins ihe inlroducdon of food
in cilhcr Group 2 (large island snaket or croup 4 (T,tsnrniaD snakes), but snakes in
thesc la11cr lwo groups occasionally bjt each other at lhese timcs. Thc lack of wrestling
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Figure 3 A distnr.tive posture adoptcd bl duirg ,serud.. cornbat beNen lutt mde ii8esnrkc, 1r'rtu.r6
zir4 trom cal and storehouse Ishids (uppc, lnd Clris,ns Ndv year tslmdr (loNcr) ir,. ",,r* r""""a
vcfrcxl loops h rheir for€bodies, thereby Daring n norc diiEcutt ror then opFnenl to exert doivn$ds
pes'o (wiih its o*n led) onto rtE hcad of nrc .l@rins., snake.

l,
- .



bouts in snakes lron Crcups 2 and :1 lrlay reflect dre nuch bwer densities at which
lhese snakes werc maintaincd, suggesting that crowding may have contribured ro rhc
inilirtun of food-relaied combat bouls. Food relaied combar bclwccn snall "croup 1"
snakes was observed during April, Oclobcr and November 1991 and March and April
1992. "Croup 3" snakes were observed wrcslling ov€r food during March, Odober,
Novcmber and Decenber 1991, and March 1992. Conbat of this typc was often preceded
(initiated?) by one snakc biling xnoLher's head when both altcmptcd to seize rhe sanc
prey iten. Both male and lcmalc snakes in Croup I often bn lhcirrivals in this situaiion.
Biies in lhis gronp wcre vigorous, usually of short duralion and directed at rhe ival's
head. Group 3 snakcs also directed bites at the head of their rilals, but these bites wen
less vigorous, and appcarcdInorc likc ieeding responses than aggrcssion. Indeed, bires in
this group often led to attenplcd canoibalism. Biring was also observcd infrcquenrly in
Group 2 and Group 4. ahvays around ftDd. bul rtlempts at cannibalism wcrc not observed
in tbese snakes. Ahhough biting was a connnon component of combd bouts that had
bccn induced by the introduction oIlbod, biling was not observed during "sexual" combat
bouts (i.c- ihose unrelated to tbod). Biling crused no aptarent harm to any snake.

Aegretsion nt fuwnile snakes

Juvenile snakes kept in boxes showed a high dcgnc of aggression at feeding tmc, ol'
ten ignoring fbod and attacking each olher Aggrcssion consisted of a vigorous birc,
usually direcled at thc hcad oi lhc ivil- No "wrestling" matches were secn. Snrkes
tron] all populations (including thc aninals from Mount Chappell lsland) exhibilcd this
biling behaviour Altempled cannibaiism oftcn followed if the snakes were nol sopa
raled. Aggression and cannibalisn in juvenilcs away from feediDg tine occuffed in all

C.nbat in a{luLl Jitl&le snLkes

Durnrg Lhc las! week of January 1992, two females lrom Croup I wefe placed in one ol
thc cages in dre thermosiatically controlled room. Snake A neasured 915 mm SVL and
wcighed 493 g. whereas snake B neasurcd 910 mm SVL and weighed 486 g. Fiilcen
drys later, and lile minulcs lrllcr inlrodnctior of trey (6 two-week-oid nicc), the snakes
$,cre djscovered in typical combatposlurc witb Lhe posierior halves ofiheir bodics lighdy
cntwined. Snake A bit dre head of snnkc B thrcc Linres, and snake B rctali cd wilh a bire
1() thc hcad ofsnake A. More wrestling ensurcd ftr three minutes at which poiDr I mouse
wrs offered !o each snake. Aller aboul two minutcs. when snake A had tinishcd iLs meal
rnd snake B was nearly linishcd, snakc A rgitnr bit the head of snake B which (afterswal-
lowing its neal) retaljaied with a bile 1() {hc hcad of snake A. More wreslling brokc oul,
andconlinucd ft, another fourninutes aiwhich poinl snakc A was removedfromdre box.

Bolh oi these snakes were confinned 10 tbmalcs (as judged by iail shape. and by
probins fbr hcmipene9. Prior !o this event. all conbalants in Lhe croup L enclosure
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rvcrc assumed to be lnates. 11 js possibte lhat fen.ttes wcre engaged in conrhar h this
group and not rccogniscd as such, due to rhc tess obaious sexual size dnnorphisn i. tl s
group. It is not possiblc thar lcmales fi.on any othcr encbsure coutd have becn involved
in combat without bcing noliced: cjther fbmales werc much sma er thxn mrtes in Lhese
groups, or wcfe individually recognisabtc.

Oul resulis are inreresting in a nun ber oI respecrs. Firsrty, they conlinn Tanner,s orjginal
rcpor1 (jn Shine, 1977) olmale-natc conbar in reproducljve malc rigersnakes from New
Ycar Island. Secondly, rhey sugsesr rhaL such bchaviour is wirtesprcad among tigcrsnakcs
lioDr Tasmania and istands bolh ir wesrcrn Bass Srrair, itnd in the Furneaux g;ou;. Hencc,
the abscnce of field rccords ot conbat fion bchavioural ecology srudies on the Chappcll
Island tigersDakes (Schwancr and Sarre. 1988) lr)ay nean Ltrar combar is rare, or dificutr
to obscrve. mther than being enrrrcly absenr. Rariry of combar seems more likety than
absence, based upon our observations and a recenr brief report of conbrt in riger;nnkes
on Mount Chappell Istand (L Norton, in FcarD, 1993). Thc records ofnare-maic cornbat
in caplive tigersnakcs seen likely 10 represcnt sexual behaviour, as has been rctored

many other kinds o1 sDakes (c.g. Shine, 1994). Nors.r^ have becn obscrved marjng
in autumn in Vicloria and'fasmania (Flcxy, 1951r, br Fearn, 1993. pss. obs.). sp n;
in Wcstern Australix (Bush, 1983), and both autumn an.t spring in Ncw South Walcs
(Shinc, 1977). This seasonatiry broi{lty coincides wjth the rjmes of nale combat bouts
observcd in the prescnt study. The observa&)ns rhar only rnales eDgaged in such hautcs
(as f)I as wc could determine), rhar rhey occuffed closc ro rhc time 01 naling, and
Lhat this behaviour ccised in a group of nalcs alier fenalcs were relnolcd, ati seln
1o be consistcnt with the intcrpretation of scxudlly_motivarcd comblt. Thc occurrence
of this behavbur (and its resLriction ro unusualy iarge individuals) suggesrs that sexual
seleclion for abiliry to win combat bours (and hence, obtain matings) orers a plausiblc
selective lbrce for rhe evolution of tafger body size in nrale than in tcnrate N,rrcn,r
dta 'l'he postures adopted hy wrcstling mates arc consisrenr wirh the hypothcsjs thaL
the grcater muscular strength ot mate tigcrsnakes, conpared 1() conspccific fcmates,
also rcsults fi.om sclection for abitily to wirr combal bouts. However, it is inrportanl
Lo recoguse thar our data do noi offer convjDcing evideoce for the sexual selcction
hypothcsis relaLive ro attemadve explaDaiions for sexual dinorphisn jn ihis sFcies (e.g.
Schwrner and Saffe, 1988): we havc simply strown rhat onc of thc assurnptions of thc
sexual selecrion hypothesis is tikety ro be v,ttid

in most rcspecls, rhe .\cxuat., coubar bchavioLrr of rilltte tigersnakes is sjmilar to that
prevbusly dcscribcd fof other elapid specics. For cxamplc, rhe postures adopred during
conbar i Notechis atet ^fe simitar to those reported ibr cornbat bous jn orhcr Australian
clapids. Thal is, dre bout ;s essentiaily a horizonial baute, lvirh opponeDts allcmpting to
pin each other \ hcad to thc ground from above (Flcay, 193?, I 95 la, b). The dumiio ns or
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the bouts we observed were sinilar to those recofded for other elapids Gee Shine et al.,
1981). Thc tight cnlwining of the posterior body. with lhe anterior body renuining fiee
and mobilc, hrs bccn recorded in two other large Ausnalian elapids, 1'rcrddr.lJd tu.tilir
(Flcay, 1951a, b) and Aaltr.tLaps sllpetuus (Shine and Allen, l98l). The signincance ol
this posture, compared to the whole-body entwining of snakes of other species. remains
utrclcar (Flcay, 1951b: Murphy ei a1.. 1978i Carpenter et al., 1978).

Thc other inlercsting rcsult to emerge tiom our study is the readiness wilh which
captive tigersnakes, f.om somc but perhaps not all populations, engage in vigorous

cornbat (including hiting) nr brlllcs ovcr prey itenN. There are at leasi two possible

e\p lJnJr ion.  ior  rh i .  n . , l  rc larcd corbar  behd\ iour :

(i) The behaviour is an a ifact of captivity, as i rcsult of artilicial crowding aDd

stress. TigeNnakes are renowncd as gluhnous fecders in captivity, and they

nlay simply become oveFexcited at thc prcscncc of lbod. In keeping with this

interpretation. food rclalcd combat was not seen in the two groups of snakes

kept at lower densilics, rnd has nol been reported by odrer herpetologists who
have mainraincd tigcrsnakes in captivity (e.g. Fleay, 1951b; Bush, 1983: Fearn,

1993; but scc Worrcl], 1958 regarding the high frequency ofcannibalisnr nr island

tigcrsnitkcs during feeding). Previous sludies on captive snakcs ol scvcral spccics

halc rcportcd thal dre introduction of food items can stimulalc combat bouts. and

that such hchaviourcan be shown byjuveniles of hoLh sexcs.tnd by .rdull lbmalcs,

ls well xs by malcs. Juvenile aggression in the cobu Najd ,. ldodr?ta involvcd

hood sprcading and biting, and occuDed both with and wilhout lbod prcscnt
(Thomas, 1970). Juverile conbat over food, involvmg itualiscd "wrestling'

mlttchcs, is also known in two stecics ot vipefa (Thonas, 1969i Kelleway and

Bfain. 1982). Thus, combll in the lbrn of either "wrestling' or hiting, of

boLh nray bc nrifatcd by the introduction of food nr caplivc snakcs ol a widc

variely of species (Shaw. 195l; Kcllcway, 1982).
(ii) The behavnrr is also erhibited in the wild, and enhances an individual's ability

to obtain a food itcm in competition with other snakes. This scenrrio would bc

very unlikely for most snakcs in the wild. since it is difficult to nnagirc many

circumstances in which lwo snak€s would simultaneoudy encounier a potential

prey ilem over which they could compctc- For rnosl snake populatiors, popu-

latron densiiies and encounter rates with prcy would bolh be so low that such

opportunities fof piracy would hc vanishingLy rarc. However, island tigersnakes

nlay be one of ihe few srrakes for which lhc opportuniiy may actually arise. Es'
pecially on islands where mutorbird chicks arc thc nosl imporlanl prey itens
fof adult tigersnakes, the prey rcsourcc may bc highly concentrated bofi in space
(i.e. a fookery) and timc (i.c. a iew weeks each year atier the chicks hatch. and

before they grow 1oo largc 1br the snakes to ingesr \Vorrell. 1958; Schwaner,
1985). Also, populaiion densities of island Ligcrsnrkcs nay be exlremely high
(Schwancr rnd Sane. 1988, 1990). H€nce, iL would bc instructive to iook within
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natural topulaiions ai the approprirtc timcs and places (wherc snakes and prey
fcsources are both concenlralcd) to scc whether inierfere|cc compctition occurs
bclwccn s'rakes at ftese times.

More generally. these speculations crnplrxsisc how litlle is known ol rhc s)ci{l sysrenN
of snrkes in the wild. Therc arc abutrdant data on social systens ol lizards, aDd these
often involve vigorous conbal bouLs ovcr prey items or teffitorics (c.g. Cneenter and
Itfguson, 1977). Tho gcncral consensus among scienlisrs is Lhar snakes are relarively
asocial annnals (C.lllcnlcr and Ferguson, 1977), but observalions of rgonistic behaviorr
in captivitv suggcsL that social hierdchies may be imponant in lincages as divergent as
pythons (Barker et a1.. 1979) aDd pit vifcrs (Schuett and cillingham, 1989). Eren if
socirl systems involving ieffitodal dcfcncc or dircct interference competilion for prey
$,crc widestread jn snakes. it is vcry likcly that we would have no djrect cridcncc rlnt
this is Lhc cNe. All we lvould have would bc anccdotal rccounis. such as rhe oDcs
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