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TIE ecology and gererrl biology olAlncD snakes remains vntaly nnstudied, even in hierhly
dn[nctive species such as thc 6lcsnaks (gc ncra ,,r,t.n./r d and G,,t ,or,pnts). Ourmedurdents
Mddisscctions oflrcseNed specnnens provid ed infomatior on bod, sizes. sexual dinorlhism
nr sizc and bodilylropo ions, clutch sizes, anl lbod habits ofLwo Mercl]4 specics. ln hotn .tt.
.a?c,sd and rV. ,Jd$ae, fedlles lLtain sexlal matrLrny al thc srnc sizc as conspecina Dales. bur
groq 10 nuch larger sizos. ttanlta.zr,a,rr dhplars exlrene ditrerences nr bod, shale belween
malcsand fcnales ar the sane body lelgih: ienales hare lonser rdBide.heads, thickcrlodics,
ard laryer eyes (Elaiive to bour held length and held width) than do conspccinc nales.
Dnnoryhisrn in bodr DroNrlions k les narkcd in,L1.,)arsa. Fenale.eproductive clcles a.e
seasond in M. (a/re,rr:!, and clulch sizcs are larger in this species rlu! in its snaller congener
(5 I I eggs in M ratlehtit,z 6.eCs in M. n!as:u).

Contrarytopopularwisdon,Mcr.ozaFrctspelialird,rpliophages M.lcta,raltus lccds
pinaill upon lygosoniLnre skinls, jncllding nany fo$orlal laxa. M?re1la .a,t.,ris has a
broader die! leding on a {ide variety of lcrrcst.ial liards (Gpecially asinids {nd e!fihosauridt
and snakes. Toads arc aho conron prey ilems. TIE di\€rsily of prey Lypes Ldken by ,v. c4??4\d
sngec$s dn1 lhe* snakes nay use olbush pred.tion as well as aclive foneine. tt.rzlt'a h
stronsly c orvergenr with A sian elapids ol lh c gcn$ Bx,gal in its morpholosy (rriangulff body
shape; powerliljassr lisiblc intcrclnial skin), bcnaviou (noctumalityi .eluctance lo bile when
nari$cd), and dht (fedine on elonsate reptiles, includine snaket. Obervaibns of prcl-
handling ard ingeslion by caplive snakes at needed to clarify po$iblc sclmtivc forcs for lhe
evolution of the unulral irails shared by these 1nxd.

Introduction

Despite much recent interest in the ecology o I snakes (Seigel &Collins, 1993), availabledata on
this topic are heavily biased both taxonomically and zoogeographically. Current information is
based primarily upon sludjcs of the snakes of Norrh America and Europe, contineDts thal are
dominated by a small number of pbylogenetic lineages (Cadle, 1987). One major gap in our
knowledge concerns the ecology olAfrican snakes. Although Africa contains a diverse oplidian
fauna, there are virtually no published studies that quantify €coiogical attributes of any
componenl oflhat fauna. Because ofthei phylogeneric distinctiveness (Cadlc, 1994), the African
snakes olTer an ideal opportunity for independent iesis of ideas derivcd Iiorn studies of the
ccological traits of snakes in other countries. For example, sevcml African heages show
behavioural and moryhological specializations ihat rcscnble lhose s€en in distandy related
taxa from other pafis of the world (e.g. Shine, 1980; Henderson & Binder, 1980). Thus, the
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Al can taxa are excellent study anirn is for tests ol specuhLions on the evolutionary causcs,
c o n * . i u ( r . e . .  J n d . o  e l d r e . . ' i . L , h  r r o J i n c d r i o n . .

The Iilcsnakcs (genera ,t4eh?lra ard Go ianotaph,r) of sub-Saharan Aliica are of particular
interest in lhis rcspect, becaus€ these colub d snakes show a suite ol ecological. morphological.
and behaviourrl pcculiarities strongly convcrgcnt wirh rhose djsplayed by sornc members otrhe
Asian proterogiyphous (elapid) senus Brrsdrrs (Savitsk). 198s and pcrs. comm.). Borh
filesnakes rnd kraits are noctunally aclivc and are repured ro feed prirnadly on other snakes
(Broadley. 1982i Slowinski, 1994). Bolh gcncra include species wirh a disliuctive bod,\' shape: r
subtriang lar cfoss section that resulh nonl hypertrophy of dorsal \,crtcbrnl spines. The
interstitial skin bclween the scales is exposcd in both groups. Both gencra afe renowned for
lheir reluctance to bite. cvcD when harassed (Pope. 1935; Broadley, l9E2; airhough note thar
Brrgdfrr is responsible for rnany snakebite fatalitiet, and fof the extraordinary powcr otrnerr
jrws when an objecr is seized (T. M.tdsen, pers. comm.). AiricaD filesnakes are non-venonrousj
lacking modified fangs for venorn delivery (but with enlargcd Duvemoy s glands: Taub. t967:
Kochva & Wollbefg, 197{); McDowell. 1986), whereas Asian Arngdrrr ha\€ large venom glands.
l-ron t l-angs. and very toxic venorns. Independent evolution ol thc unusual morphologicrl lfaits in
both gcncra suggests sorne frmclional link between these peculiarilies oI ecology. morphotogy,
rnd bchaviour. unrelated to the posscssion ofvenom. In order 10 asscss rhe nature ofany such
link- holvevcr. wc lirst need detailed infomation on rhe species involvcd. The present paper
provides data on thc southern Alrican species ol M?rel1.d. based on neasurcmcnt and dissectio
of preserved specimen s. Wc also review published da ta on the ecology of orher lilcsnake (Metelt a
dn(l Gonionotothi.\)speclcs in Africa, to evaluate the dcgrce 1|) which the southern Aliican speeies
are rypical of the group as a whole.

M{terials and nethods

We exaDined preserved lilcsnakcs in the coUecrions of thc Tr{nsv.al Museunr. the port [lizrbeth
Muscum. .Dd the Naluel Hisldy Muscum ofZinbabrve (Bulawayo). McNsnrements were rxken olsnour
lenl lelgth (SVL). tail length. head leng$ (along the lowe. jaw, lron thc nrndibulaf symthysis 10 rhc
poslerior projection oflhc qxadmte). head !nL1h (acros thc eyet. eye diaheter, body widrh (diameter at
midbody), and body nass. The gonads and stornach *crc rcvealed by a midvenrftl iDcision. a.d we
recorded lex and rcproductive starN by visual inspccrion. Males \re1€ raled ;Ls Draruc if they had targe
tufgid tesres and/or thick, convoluted elierert ducts (nrdicdtirg rlic pfesence of sperm). l emalcs wcre classed
as m.txre iftbey conlained ovariaD follicles > 5 m. had thick DrNcular olidn.ts. or contliDcd o dlcal
cges. Cllutch sizes {rre counled from cggs. of frcm enlarged vitellogcnic follicles. Prey ire s wcrc rcmovcd
froDr lhc.limentary tact afier the dircction ofinSesrion had be€n rcco.dcd..nd $ere tarer idenrifiod lDd
neasured. RecoDstiluicd mases sere estnnatcd for prey itenN. based upon comparison with intacL
specimens ofthe samc taxa. Dares and localiLies ofcollcction ireF taker fron nruscum rcgistes.

?esults

Morphokryy

We exarnincd 71 specimers. ofwhich 2l were adult males, 24 wer.c adul! females, and 26 were
juveniles- Exlrcmc sexual dimorphism was cvidcnt in most ofthe trails $,c cxamined. Males and
females maturcd a! similar body lengths. bul fcnales grew much longer and hcavier than did
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males (Tablc I). Thus. females significantly cxcceded nales in mean valucs ol most traits (head
length. head widrh, body width, eye dianrelcr), although not in tail lengllr (Table l). Are t 1 of
thesc scxdifferences a direct consequcnce ofthe ovefall size dimorphisrn. or do nales and females
also differ in shape (i.e. relaiive body proportions) at the same snoul-venl lengthl To answer this
question, \:i'e used single-ficlor anrlysis of covariance, with scx ls the lactor and SVL as thc
covariate. At equivalent body lcnglhs. female M. .dpirr$s had sig incanily larger heads than did
males (for head l€ngih: hetcrogcneitlr of slopes Fr rs : 0.19, P : 0.67: ANCoVA Fr,r, : 11 66,
P<0.002r for head width: hclcrogeneity of s lopes Fr.2s:202, P:0.17; ANCOVA
Fr D = 10.73, P < 0.003: scc Fig. l). Body $'idth t\as also grcater in females than in malcs a1
lhe same SvL (heterogeneily of slopes Fr.rs : 5.17, P < 0.03)" allhoueh mass relative to lcngth
did not differ betwccn the sexes (usirg lntransfornrod rnass: heterogeneity of slopes Fr.rs = i .44-
P : 0.21; ANCOVA Fr ,.r : 0.17, P : 0.69: scc Fig. 1). The lack of a signiiicanl dilTerenc€ in
mean tail lcnglb beirveen adult males and fcmales (see above) was due 10 two opposing factors:
males arc slrorlcr iban females, but have longcr tails at any given SVL (hetcrogeneity ol slopes
Fr.n :  2.62. P :  0.12; ANCOVA Fr r ,  :  4.93, P < 0.04: see Fig. 1).

Possible scx diferences in h€ad shape and rclalive eye size \,i'ere also examincd by rnalysis of
covariancc, using h€ad length as the covaialc. Female M. rdpdrrr had hcads ofthe same width
as thosc of males at the same head lcngth (heterogeneity of slopes Fr } = 3.00, P: 0.09;
ANCOVA Fr r4 : 2.70, P:0.11). bul eye diameters were significanlly larger i females than rn
males with sane+ized heads, regardless of $hether the covariale for this test was head lcngth

Oeterogeneity of s lopcs FrI  :  1.11, P:0.29; ANCoVA Fr.r4:8.65, P<0.006) or head
width (heierogeneily of slopes Fr 3r : 0 24. P: 0.63r ANCOVA FLra : 6.32, P < 0 017: see
Fig. l). Could ihis resull be an artefacr ofnonlinearily in the relationship betweeD eyc diameter
and head size, combined wilh the sig ificant sex differencc in absolute head size? Wc cvalualed
this possibiliry by restricling the range ofthe amlysis lo the rrea of overlap bet\yccn the seres,
and the result was uncbanged (for head length < 40mm, heterogeneity of slopcs Fr.r6 = 0 02,
P: 0.89j ANCOVA Fr rr : 5.63, P < 0.025; lor bead widih < 25 mm. hclcrogeneity of slopes
F12r :0 55, ?:0.46 ANCOVA Fr. :o -  5.22, lD<0.03).

Our analyses are based on 19 adul! males. 18 adult females, and 21 juveniles. As in M. .dpc,t/J,
females maiured at the s:rme size as conspecific rnales, but grew 10 much larger sizes (Table I).
Thus. females exceeded males for mcrn values ofsnout-veni leDglh, herd dinensions (length and
\\,]dth), body mass, and body w;dlh. but noi for tail length (Table I). ANCOVA analyses (as for
M. c.t .xi/J above) rcvcaled significant sex differeDccs in the relationship berwccn body length
and taii lengih (hcterogeneity ol slopes Fr iT : 2.3,1. P:0.11 ANCOVA Fr.rs = 19-00,
P < 0.0001) and body le gth versus ln nass (helerogeneity of slopes Fr,r? = 0 19, P: 0 67;
ANCOVA Fr 3s : l5 63. P < 0.0004), but not lbr any other traits (all P > 0 30i.

Rept oduttiw btulag.r

Reproductive lemales containcd an average of 8.l7 eggs or vilcllogenic follicles (S.D : 2.04,
range = 5 l l, , : 6). Clutch siz-c lended io be higher in lafgcr fcmales. bui the correlalion l-ell
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T A n L E  I

Motpholos! un.! te\rll size tlintatphx n Jikstuke l Mel@lla) sF.ks of sautho, Aritu. Tubla ltur! ftlhset an.l nrcm
wlue\,rith s.D. inparcntheses. Seetext.ltD \uht e sizet. tae ntrc. catun,s sho\t rctu!!sl r.h1u"N n&l rtolailcd I ksts l.D

sex@l .li"ror?hie,

Signincane ol senual dinrorf,hhm
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shorl o|statistical significance (r:0.62. z = 6, P:0.19.). Ovidusal cggs were covered by thick
shclls, confirming ovipariiy as thc reproductive mode. Oviducal cggs ranged consid€rably in siz(,
tuom 30 x 15nm to 50 x 26mm, and a clutch ofnewly-hatchcd young ranged in SVL fron 26.5
to l0.5cm (mear mass: l2g). Ovarian follicles wcre <lomn1 throughout late surnrner and
autumn (Feb. May). md vitellogenic in late winlcr through to spring and early sunmer (Aug.
Dec.: see Fig. 2). Gravid females were recorded in Auglst (from tte Caprivi St p) and Feb ary
(Transvaal).

Because reproductive biology might inlluence sersonal activity parierns (and thus, a snske's
vulnerability to collection), we examined dalcs of collection ofthe museun spccinens. The y€ar
was divided into four seasons: winter (Jun.-Aug.), spdns (Sept. Nov.), sunlner (Dec. Feb.)
and aulunn (Mar. May). For 50 snakeswilh known dates ofcollection, moslcame from spfing
(42%) or autumn (38%), and Lw fforn winter (6%.) or sl'nmer (la%). These dala enable
rejection ofthe null hypothcsjs ofequal numbers ofsnakes in cach season (1.1 : 3,1' : 18 80,
P < 0.001). However, wedetcctcd no seasonai shifts intherclalive numbers ofadultmales versus
females (dl  :  3.  rr  :  2.51, P = 0.47) or adults versusjuveni les ( .1.1 :  3,  i r  :  0.05, P:0.99).

Clutch size averagcd 3.00 (S.D.:1.00. range:2 6l in eight females, and was Dol signifi-
cantly correlaled wilh marernal body size (r : 0 41, " = 8, P: 0.36). A female liorn Maputo,
Mozambique, conlained iwo large, thick shcllcd eggs (18 x 6mm) lvhen collcclcd in December
1915. We have no records of size at hatching. but tle smallest specimen wc measured was 20.5 cm
SVL. wilh tbur others < 25 cm. Of18 sFccinens with known dates ol collection.'15% came from
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[,,tonth oi co]leclion
FIG. 2. Seasonalctclc ofovanan tuUicle diametcr in Cape lilesnakes. ,u.1.41r .a/eAit. craph shows dianctcr oathe

Uree( ovaian folli.lcs (c) or oviducal esgs (a) in adult fen!]es.

summer, 29% fron spring, 26% from autumD, and none fro-m winter. Thcse dara falsify rhe null
expecration of equal nurnbers in each season (d.ll : 3, r2 : 9.08, P < 0.05). There were no
signi{icant seasonal shills ir the relative numbcfs of aduh males versus lenales (.U : 3,
rr  = 3.10, P :  0.38.) or adulrs vcrsus juveni l€s ( . / , / .  = 3, x2 :1.45. p :0.22:).
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Fot)d htlbits

Wc recorded 32 identiliablc prey items ftom alirncntary tracrs of this spccies. ptus insect
remains in another seven. and additional data on prcy iypes in anorher 41 specimens were
generously pfovided by D. G- Broadlcy and V. Wallach (Tablc II). All prey items for which we
could determine direction of ingeslion were ingesred headfirst. The ins€ct fragncnts were
pr€sumably sccoridarily ingested, probably liom amphibian or lizard prey. The single rccord
of feathers may also represent secondary ingestion froln snakc prey. The mosr inportant prcy
types liom Table II were lizards (29 of69 : 41%) and snakes (14: 49%), with seven arnphibians
also ( l0%). Most ofthe ing€st€d snakcs werc unidentifiable 10 spccies, but none had rhc hcavily
keeled scales typical ofri/rl- and so were prcsumably colubtds or clapids The snakes erlen by
Mehelra cape s* include both venonous (boigine, elapid, and vipcdd) and non-venomous
species. and irclude diurnal as well as noct rnal lax.t (Tables tt and M. None ofthe oDhidian
prey was offossorial specics, and all except the boomslang (r^,r,4rliil!J) rvcfc terresrriai mrher
than arboreal species. At leasl sir ofthe seven amphibia,N identified ro species lcvel were toads,
bu! the lizards were taxonomically diverse. Agarnids (r: 15 of 29 lizard rccords) and ser-
rhosaurids (x: 14 records) were the most ilnportaDt groups- but skinks and geckos were also
rccorded (Table ll). Mosl ol ihe lizards raken \|cr.c terresrrial sp€cies, wirh rhe targe agamid
A(u tho.erus olticolisbeing the only arboreal lorm (Tablc II). However, this specics somerimes
shelrers under bark on fallen logs (W. R. Branch, pers. obs.), so may have been crplufcd close to
the ground also.

The relativc numbers of anurans. lizards. and snakes did no1 dilfcr berween adulr nalcs and
adult lemales (.1.f. :2, x' :2.20, P = 0.33), or between juvenilc and adult snakes (ll = 2,
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TABLL I I

lr.tilmsil.ttifi.dliondlinrentarrta.tsalCdpcJil.snak* M.helli catasis. Th. jnNt datd.alonn sln$ the nntu.rs oJ
tthpt?ftw(kr. ul in .u, tt,lr, r'hqI: the k(a,4 (alunn Ni.l(\ unryhtithe.l lala lon o1h{ t1u.L!r

v. walllch (!ers. comn )

Gtnh.lutuIIdtisulur^
Ger tusdun^ niyalin dt6

Crol afiape rt ha tdn$acia

Pxmtrophn suhtueriatus
P ldkxhot hria\ t iLalrid hts

2
2

I

I
j

5

;

2
2

I

2

I
2
2

I I

x2 : 1.61, P :0.43). Althoueh lemales took larger prey than conspecific males Gnean p!€]
width : 11.80 mm [S.D. : 3.49] for adult males; vs. 20.50 mm [8.74] for aduli females). thrs
ditrerenc€ fell short of statistical significance (unpaired t\\,o-tailed l-test, '7 dJ:, t:2.06,
P:0.078).  The rat io of prey mass to predator mass averaged 0.13 (S.D. :0.1l ,  r  :  l0),
ranged from 0.02 10 0.42, Nnd was ncgalivcly corrclalcd with predalor size (vs. SVL:
r:  0.64, r :10, P<0.05).  This ral io did no1 di fer s ignincant ly belween males
(rncan=0.12, / ,=6) and fenrales (nean=0.15, n=4: ts=0.29, P:0.78).  The relat ive
numbers o[ ]iTards vcrslLs snakcs eaten did not vary significantly among the four seasons
(d/ :  3,  x '  :  a.83, P: 0.18).

Scincid lizards were the most impoltant prey type for this t.L,(on (26 of 3l records : 84%:
Table lll), with the majority being terrestrial lygosomatine species. Most of the unidentilicd
skinks are probably lygosomatines also (e.g. six skink resords arc liom Zimbabwc, whcrc
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scincines are rale). How€ver, we also found lac€rtid lizards and snakes in alimentary tracts of
,V. x_fdssre (Table III). and these taxa (plxs a single amphibian prey item) have been reported
prcviously also (Table IV). Note rhat two of our records (those for 4gosdma sutl(t? t dlii and an
LLDidentiJied snake: Table III) were the same items as previously reporred by Haacke (1981). Al1
prcy ilems wcrc iDgcslcd hcadfirsl. The ratio of prey mass to predator mass averaged 0.15
(S.D. = 0-1,1. r : 8). rangcd liom 0.0,1 to 0.45, and was positively correlated with predator size
(vs. SVL: r:0.69, ,:8, P:0.058). This ratio did not differ significanrly bet$'een males
(mcan :  0.13, ,  :  2) and iemales (mean :  0.16, :  6:  16:0.31, P :0. '77).

Discussion

There are le$ publishcd ccologicai studics on African snakes (parlicl arly species from West
and Central Africa), xnd no prcvious dctailcd studies of reproduction or diet for any fil€snake
species. Because ecological trrits (especirlly fccding habils) oftcD show extreme phylogenetic
conservatism in reptilcs (c.g. Crccnc. 1983), it is dimcult to interprei the adaptive significance of
characters (such as the bizarre rnorphology ol filcsnakct lvilhout rcfcrcnce to the attributes oI
related species. Thus. \.l'e lirst summarize divcrsity and phylogcnelic aliinities of the Afrilan
filesnakes, before \\e consider specific resulis fron olrr own sludy. The mosl rcccnt rclision of the
gen[s Mehelra (Loveridge, 1939) recognized seven species including (in addilion to thc two
sp€cies studied here) M. pousis, M. ctossii. M. stetnphthalnus, M. gunali. aI,d M. riggenbachi.
Thre€ additional species have been described subs€quently: M. wtkdtii (Boqett, 1910). M.
/.rrr?rri (dc Willc, 1959) and M. est?rrtr (Dunger, 1966.). The two latter species remain
poorly kuown, wilh no lirther spelimens recorded since the type descriptions. The nrain
dislribulion o1 lhc gcnus is ccntrcd on Cameroon (four speciet and Nigeria (five sp€ciet,
rlthough M. .ll?srrr is nrore widely distibuted, occurring from southern Africa to Cameroon

TABLL I I I
Prer itunt .a1il(4 Jrrn uli"tqtar! tddt ol bla.k lleeakes, Mer.lr'a
alasae. helns ]hdrke.l$ith dh atahk at tntahul ..tn,,uricutimt ionl

D. G. Btaadler

lrcftld sp I
Nu.ta\ ta.ki.ldLa onala I
shrk sp. 8
Lygosomaiinac sp. 6
Lfgosaha eln hralli 3
Mubura sp. 1
Mabuta \lriuta ruhlbersi l
Mahtla ntut I
ldrarpir sp. l*
Panaspn rahlbersii 2
S.llt .\.tthi.. ld I

Scelot s bidisittalus 2
S(?kte! nasontui(onus 2
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and Somalia. Most ff.r€i |lr species are large (l 2m). wirh the smallest bei]f,g M. .rtenophthalmus
(maximum SVL ?0 cl1l) and ff. /?_rdrrde (maxhum SVL 57.6 cm). The type ol M. eshensi.\ (SYL
21.5 cln) is immature. Loveridge (1939) recognized only thre€ species of lesser files akes
(Goniotiotophis) G. kli si. G. shltrtii, a d C. ,frrrrrjrl. Rare and poorly-kno\\,n. they ifiabit
rainlbfcsl and savaDnah habitals liom Togo to Zaire.

Thc phylogcnclic allinitcs of Aliican lilesnakes remain obscure. Bogert (1910) informdly
groupcd Mcheb,a (in his Group 2) with the other African snake genera Hotnanotus,
Golliotiotorhis. Lt.ophidio , dn(I (h.lmaelw s. Dowling (1969. 1975) suggesled that this group
was closcly rclarcd !o anothcr ol- Bogcrt's (1940) groups (Group l: Lltolono aryhus,
Latnprcphi.t, Bothtotlhthal]tlus, Pseu.loboodo , .J�rd Bothtolr(u:), and hence allocated them as
separate iribes (Boaedonttui and Lycoplridinj) wjlhin thc sublamily LycodoDlinac. Cadlc (1994)
found no significani cross-reaction between rhe albumin of ,Merelra and lhit of any olhcr
African colubrid, includirg representarives ol !,.afuidion ard Go nnaLrlr^- None tbe iess. a
phylogenetic tree bNllsed on his immunological data did group Mer"rya with Lrrcdononoryhus
'dl.d L.tmprcphi! (rhe onl_\' genera of tsogert s groups I a d 2 for {'hich Cadle had antisera). Thc
lack ofcross-reacrion between the sera of r1'1"r"1/a and Gonionatoph;r is surprising, bccalLsc lhc
tNo genera share numerous scuiellation 'abnormalities' and other morphological similarities. In
fact, ihe two genera are diagnosed from each othef orly by the presence (Goni.,ktophis) or
ibscncc (Mer€l_l.:l) ol a di.Ntema in ihe maxillary teeth series. The dislinctiveness of the two
gencm was qucslioDcd by Lovcridsc (l939). and is further biurred by Dunger's (1966) description
of M. eghensis. Because Cadle's (199,1) in]munological dala did not associaic M.rcl]d with any
other African or Madagascan genera- these snakcs miy bc rclalcd only distantly to othcr liling

The lack ol n r\,ell-corroboraled phylogcnclic hypolhcsis for Mer€l)lr and its allies makes il
diliicult to interprei our data in a phtrlogenetic frarnework. None the less, filcsnakes appcar 10 bc
similar in theif ecology to their probabie closest relrtives. the olher genera in Bogcrfs groups l
and 2. Alt of rhe species within these groups are primarily nocturnal, althoush their foraging
habils anddiets are diverse. For example, the semi-,lqraIic Lrrcdononarpi,r forages aciively for
liogs. l.tdpolcs, ltnd lishes (Branc[ 1988; Madsen & Ostercamp, 1982), whereas ihe t€ffestral
Lunprcfuis (i11clr.ling Brdcdon) ambushos lizards and small mammals. The dwarflvolfsnake, l'
7rarrm (pfclio usly placcd in a monolypic genus Crrylr/r,.rs: Broadley, 1995) is a specialist feeder
oD bur.owins amplisbaeDians (Branch, 1988). Other wolf snakes (b.op,id,or) specialize mainly
on diumally activc liTards. particularly skinks, probably capturing the lizards whilst they are
aslcep in thcir noctufnal fclfcats (Branch, 1976, 1988). Similar behaliour mmy be utilized by
filesnakes, witb M. n1.a.1x?s spccialiing on slccping slinks and laccrtids. whjie M. cdp.rrr takes
larger gerhosaurids and agamas, which are too large and beavily rrnroured lbr M. z)]l,!.'as of
any Lrtafiidian species. The tlrree smallest Mehelra (M. nrassde, M. stenophthalmus, and M.
l]sler.i'.r) all have reduced keeling and small eyes, whilst M. .srerril also has an enlarged rostrai.
These traits suggest adaptation lor burrowing in the snaller filesnakes. a possibility consistert
with the dietry records offossorial pfey. Mdr?/r?t stet phthalnus has been recorded to eat tlre
fossorial lizard Fdr,,rr'd (Table lv), a d V. wallach Oers. comln.) has tlvo records ofpredation
by this species on Tlphlops. Similarly. pre-v records oln the M. hrnssae that $,e exanined
included ihe highly fossotilLl Scclotcs and Leptotlpnirpr (Table III).

Thc prcy consumcd by M. cap(]isi.\ includes a nuch wider array, ecologically as well as
uxononicrlly. than lbr M. irydilde, suggcsling a rnofc dilcrsc array of lbraging tactics in the
larger species. For exanrple, $ M. (apenris is aclivc noclrLmally. il prcsunrably captlucs
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TABLE  IV

Publish.n records oj lrq itas lian alinontD i6n ol Alintn ituvnket aJ th( s.neru
Mc h.Un dnt (iunatnotordt

M.h.Dd slmaphtlQln6

Genh. s.utr! nigtu li htd hL\

(otuqh.|.Li hatd"$.en1

I hilot hdnnus r'rqularx

P lth htu?h i ! \u h Llen id t L \

Me hel):u t lcn ?h I lulnul

Loveridge, l93lti Leslon &
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Ganianolaphk hrrsduxi

nocturnal prcy (c.g. bufor]ids, Cratafioreltll while tbet are active. and diurnal prey
(c.g. agamids, gerrhosauridt while they are sleeping- Thus, M. .d,rerril may use a combinarion
of active searching and ambush foraging to obtain prey.

The limited dietary information available for other ,4/?rel-fa species suggests rhat lizards and
snakes are the major prey iypes, but with occasional amphibians also taken (Tabte IV). All
feeding records for nr'. lderr,.! suggest that it is a specialist feeder on lizards, and we have been
able to discover only two feeding records lor the eenns Gonio otophis, both small amphibians
(Table IV). Although r!re,iel.l.d is renowned as a specialist ophiophage, the availablc dala suggcsl
that lizards are as important as snakes in the tliet ot M. cape]isis, and arc thc lnaior prcy ol'
M. nl.a$de. The ofirepeated suggestion thal ry. cq?,rrtr prcl'crs nighl rdders as prey (Fitzsi-
mons, 1912, 1962. I970; Rosc, 1950; Bruton & Hracke. I9130) is not support€d by the infofmation
that we havc asscnblcd lTablcs II and IV).

Our records of cl lch sizes, reproduciive seasonality. and onspring sizes are consistent \rrth
earlier reporls on lhcsc lopics (Barbour & Loveridge, 1928; Haack€ 1981; Broadley, 1982;
Krzyslyniak & Pewlress. 1983; Branch. 1988). Like most temperate-zone snakes, Atncan
filesnakes produce eggs in the warmest parr of the year (Shine, 1985; Flemming, 1991). The
long period over which female go ads were active (Aug. Feb.: see Fig. 2) is consisrent wlth
rccords of double-clutching in captivity (Krzystyniak & Pewrress, 1983). The strong seasonality
in dates ofcollection of th€ mus€um specimens may reflect a trend for activity to bc dcprcsscd
during dri€r months (Haacke, 1981). The proportion of males amons the adult M. cdp?rfii was
high€st in spring (11 of 17 :65%;vs. 36% auiurn,40% winlcr, 56% summer), suggesling that
mate-searching behaviour may explain the higher capture rates ollilesnakcs at this timc ol ycar.

Although Fitzsimons (1962) noted that female M..dp.r$r attain largcr body sizcs than do
conspecific males, our data provide the first detailed eramination ol scxual dimorphism itl
M"lletd. The degree oldimoDhism in M. cdp?rrir is grcalcr than lhat seen in most other snakes
(Shire, 1994). Nor only do lemaies a(ain largcr body sizcs (alnost 70% greater mean body mass
in adult females than in adultrnalcs), bulbodily proportions dilTef considerably also. Ditr€rences
in hcad si7-e rclalive to body length are widespread anong snakes, ard may reflect sex-specific
adaplatjons to mjnor divergenc€s il1 foraging habiis or dietary composition (Shine, 1991, 1993).
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Our data do not enable us 1(] evxlualc this hypolhcsis; dicls ol malc and Lmale M. up. sis
appear to be snnilar, although (not surprisingly) prcy sizcs lcnd Lo bc largor in the larger sex
(femalet. Sexual dimorphism i tail length is widespread in snrkes, rnd may bc duc 1() scvcral
selective pressures (e.g. King, 1989). Dimorphism in midbody width may reflccl lccundity
selection on females. to accommodate the esgs more easily (Shi e, 1993). However. the sexual
dimorphism in eye size relative to head size (Fig. 1) is more perplexins. Analogous dinerences
lrave been reporied in an Asian colrbtid (Dendrclqhis p/rta Kopstein, I94l) and a Soulh
American viperid (roli?rcps moajeni Leloup, 1975). ln both of rhese species, nales lvcrc thc
sex lvith the larger eyes. We have no plausible explanation lor this dimoryhisn in Mehelya.and
can only suggest that careful studies ofcaprive specimens ofthis taxon would be Norrhwhile. In
parljcular. wc nccd nrorc dcliilcd inlbrnaiion on foraging habirs and activity cycles (especially,
the relative imporlrnce of diurnal vcfsus nocturnal aclivity in thc hvo sexet.

Lastll', we corsider the ecological, morphological, and bchavioural convergence of Mel?/rd
$,ilh the Asian elapid genus Bungal&!. as noled in lhe Introduction. Thc apparcDt corelation
between morphology and diet (ophiopbagy) is weakcned by our dala. Snakes are an impoltant
prey tlpe in batl], Meheua and Bungarus, blrr bolh gcncn contain species (e.g. M. ,?rdssds,
B. nulti(inth!!) that possess the distincrive triangular body shrpe bul fccd primarily on iaxa
other than s akes (for diets ofkraiis. see Slowinski. 1994). Indecd. lhcrc is no clidcncc ibat the
lesser filesnakes (Gonionotaphis\ feed on snakes at ail (Table rv). None the less, ir remrins
possible that this morphology evolved in ophiophagous ancestors and is reiained in presenfday,
less ophiophagous spccics. EvaluarioD of this hypothesis must a$,ait data on intrageneric
relalionships wilhin thcsc lwo groups.

Thc dislinctivc noryhology of African {ilcsnakes has given then the local name of sar\
cobrus'. in thc bclicl-thnt thcsc snakcs usc iheir rough scales and triangular shape to sa$ tfuough
peoplel legs as they pass by (W.I'Iaackc, pcrs. comm.). Although the suggestion isludicrous, the
functional significrnce of tbe conslellalion ol lrails shafcd by Meheua ̂ tyJ /langar|rs remains
obscure. The powerfui jai's ol these snakes may relate to the di8lcully ol holding a wrilhing
reptilian prey item. tsecause of the elongare sh:rpe of most squamates, a gapelimiled prcdator
that specializes on this type of prey clln none the less ingest prey that is very large relari\€ to
pfedaiorsize. The subtriangular body shape may function as.r defence m€chanism, by protrusion
of the hypertrophied vertebra I spines through the snake\ mid-d orsal surface (Savitsky, I 9E s and
pers. comm.). Alternatively, the modified body shape may make it more difficult for a
sapelimiied pre)' item (such as a snake or a lizard) io seize the predator, because the pret is
laccd with a relatively flat surface and an increased body diameter. Ideas on the adaptive
sigrillcancc of M?rel}a morphology and behaviour, as well as of rhe sexually dimorphic features
.|\Je have doc nenled, could be uselull), explorcd with bchavioural obscwations on caprire
animals. Filesnakes settle well and feed rerdily in capti\rily (W. Ha.ckc. pcrs. conm.). so that rt
should be feasible to investigate prey-handling 'tacticd and generrl aclility cyclcs in lhcsc

we thank w. Hancke (Pretoda) and D. G. Broadley (Bulawalo) for allowirg us to erannrc spccincb r
thelr care. D. G. Broadley and V. Wallach for donating unpublished feedtug records, and C. LlaagDcr and
W. Haacke tbr observations on nlesr.kes. Fin.ncial sutport was provided by lhe ArLslralian llesearch
CouDciL dDd thc Souih Afficln Foundation for Rcscarch and DcaeloDment.
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