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To rrlrod corespondcncc should bc addrcss€d

Bmnch 1988: Broadley 1990) or rcSional suncys of
hcrpc(ofaun (Bauer el al. I 99:l). llcrc arc lt\t rclcrences to
dns s?eci€s ir) tlle lilcrdhrrc.

Girnficr's (1868) 1]?e specimcn ot Plhonadip&s
cdrirdra $as allcgedly "found b] Mr J. Chapnan on drc
Zllnb€ze', but Boulenger (1888) noted a sccond spc.imen
llom Damandand. The sp€cies is nov kno$n to be
rcnricted 1o the *e(em arid region of soudEm Alric4 ard
to bc absenl from ttrc Zmbezi drainage area (Bro.ldley
1990). Ar Chapnan travelled fionl Wai\rs Bay on his
joumev (o $e Zambezi. Broadley (l9ll) reslricted the 9p€
localil) to Darnaraland. Lilltc is kno*n of tfie biolog/ of
Pythonodipsas carinatd exc€pl for anecdolrl obsefvatrons
(I-ankes l9l4: Falk l92l; Stuan 1976). Perhaps connlsed
by tlrc original q,pc loc2lry. and ir uenced by thc unusual
largc. up$ardl]drcclcd noshls of tltc s?ccics. Slcmleld
(19i0) rnistakenly suggestcd dn1 d)e sp€cies lives relr
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reptudrctiw biobgt of k. lare wskn k?e!.d s4ka elnonodjpsrs 6inalallo,, lla,ibid drd 4ngalq. lhis snrall, sle,t1l.r hake is

,@tut tal. FqaLs Mhre at a larAet size (47-51 m tuu|wit ldsth. SI/I-) tlnn nnl6 Q9-31 cht SrL), d1,1 dtbh c$idembly laryer

winlnt sies (to 77 c SrL). /lt tJle M e bdt lensth. Mlc: Ituw siqnifi@r 1/ ldger toik l@rfenales. Reldlite 10 St/L, Mlysis oJ
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to lot811t, d ftlaht ete siz). Atl prcy irds wre tenebrtles. with liads conyisnts 67 dz aI nt diel. tujents 25 '/q bids 4 %q ar,l

unidennf..l vnebtute bd14 4 %- Andta tih'd pfer, aak6 (39 % of o ptey) atd sknts (t8 a/a) ye.l@'vrated. Noctumt 86kas
f/froedua Chondrodaclylus PahEtog€ko ard Pachldaclyl$) as NEll 4 diannl otps fa\opltopB url Naru.Lsia, wre cate". All skink
prc.v wre Mdttya s7. ManMlian pfty wre qte,' pri"nnly by lar4er sndk s. nE ur1&lal fnsnlnted ltea.{ shieds ak.l a'la,Ead
paldtirc leeh of\a\6dJjilr9s.eii?,ia na.y be adaplatias nt rymtit shepr\ dtu.sl ptq 10 be.fltact.rlIftnt ret@ls.

Introduction

Thc \\'cslcm kc.lcd snake. I'rthono.lipsas cafi1ata, is a r,jre
back-fanged snak€ restricled 10 gmvcl plains and and
savainai ftom llrc Bctlunic Dislicl in southem Namibia lo
extreme soudr-w€stem Angola (Broadlcy 1990). Thc genus
is nonotwic and of wcertain la-\onomic aflinities. It is
unusual among colubrids (serl.q! lato) in possessing gready
fragment€d ll€ad shiclds, a pcculiar na\illary dentition (3rd
to 6th la4es! posleriormost loodl large and gooved), a
reduced nMbcr of paladne tl-dl (including a gready
enlarged "fang"), and hFapophyses developed throughoul
lhe venebral column O4ani €t al. 1982; Sch:i(ti & Mccarthy
1987). Thesc fcatrnes have stimulatcd invesligations into irs
pos.rblc qaors as a prolo\ipcr" ti e. rc{mblng a putau\c
transidorl]rl fonn betwsrn colubrids and e"?rry vip.6 Ma^
cl al. 1982). Exccpl in phylog€nelic in\esligalions and i
natoml (e9., Mc(ens 1955, l97l; Fitzsimons l%2:
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Previous souces of infonMtion on th€ habits of
Pytlnnodirys carinata ltave come prnnarily ftom
obsenations ofcaprivo s?ecinens. l$kes(1914) noted tlar
a capUve specimen of,3,/r onodipsas c.vinata \\"d tocawffIat
and that during daylight lDurs it often hid under bark or
slones on sand in rhe ter.fiunl Another caDti\c sra c $iA
fed a srnall. lnparric skrnt- r6r|,ely Mab;ra otu abt^.
which it bit two or ttrire times and shook before releasing
(FaI( l92lr. Ti'c prq \!"s subsequcn y ingesle4 tcrdrng
Falk I ly2ll lo inlcr tlLlr ljle snale posscss a \r€ak venorn
Ho*ever, Marx er al. (1982) recorded ihat l€se small
snakes conslrict lizzrd prey, wtich continues to struggtc for
some timc after bcing sciTrd. Tlrcse obseNations $ggcsl
Unl encnonution plays lirdc parr in prcy imnobilizarion.
OllrcrobseNations (Branch pers. obs., Haackc p€rs. co m.,
May 1996) on feeding in alplive specimcns cor irn those of
Marx et al. (1982). The oniy rcccnl repon on lhe biolog/ of
wild s?ecimens is dul of Sr an (1976), for l}ree snakes
from thc Namib Des€n park. Two of rhese camc ftom
spaiscly vegetate4 arid areas, whitst the third $€s found in
riverine vegetalion nerr s€mi-pem)rncnt pools in the Kuiset)
Rivcr T\ro sp€cimens had eare4 one containing an adutr
gs:ko (Pachydactylus bibronii : p. taqigatus) and rhe
olh€r two unidcntified small rodenb

Mar\ ct al. (1982) drcw allenlion Io drc slrikinS
morphological convergcnce bctB€cn ttthonottipsas,
Spalercsophis (a Nodr Afiican colubrid also luving
fragmented llc€d shictds) and vip.rs. Th€se aurnors
conjecturd dlat lhc unusual fraginentalion of he.ad shields
in vipen, boids and Ihe co|ubi'd g.nen Spdkrosaphis and
rykanodipsas may promolc rhe wide gapc tqlufto ro
engrnf hrge prey. 'Ihey also srr8gested dral the edargcd
Wlaline h^F;s in Ptthonodipsas migh fircrion to r€strain
geckos dlal are prone to escape capture by rcaring rhcir skin.
\,farx et al. (1982) made a ptea for more ecotogicrj
inloinatio on Pythonodipsas to address these problems.
Subs€4rndy, Scfiard & Mccadry (1987) denorEtiared dlar
the va.rious morphological similaitics be$ccn
Sllktosophis afi Ptrhonodipst reprcs€nt convergence.
Wemer (1985) also proposed an alrernarivc h!,pothesis for
h€ad shield fragmenlation Sparercsophis and
Ptthonodipras, srggesnng $al, atons wirh dorMl
colouration and ot]rcr fea(urEs. they fonned a su(c of
aalapulion5 for Balcs€rr n rtucD of y,rp3rn, \apc6
Resolution ot thesc connicUng h)polhescs is harnpc,€d b)
tle d€a(h of information on the specics, biotogy_ In this
contexq wc pr€sen( here biological data tot pJ,thokadipsa,
carinata d.nyeJ ffom del2iled aralysis of pres€n-ed

Materials and methods

Informadon on rhc disrnburion Inrphotos/, d,er and
Rproducf.r\€ brofos/ of pr,thonadfsa, was bascd o 
e\aiulrauon ofpre.scncd specimeltI in the co ections of the
Transvazl Mr$eum (prcloria). pon Etiabedr Museurn,
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South A.fiican Musem (Capc Torur), Naftib Des€n
Reserch Shtion (C,obabeb), Slale Muserun of Namibia
(Windhock) and Glifomia Acadcmy of Scienccs (Sar)
Fmncisco, USA).

Prcservd sp€cimeN werc nreasurcd and diss€.rcd as
folloNs. We recordcd snour-ven( lengrh (SVL). lait l€ngttl
hcad l€ng1h (from posicrior margin of th€ towcr jaw 10 tllc
tip of Ure snour), head ividth (at ttrc widesl point). cyc
dramct€r. body widlh (diamclcr ar midbody) and bodY nrass
tlle sp-lmcns r\crc opcncd $rrh , ILidlcirrrdt rncrsron, ,Id
any pr€y itcrns in ttle alimenrat, crnal (including drc
hindgu0 ritrc rcmov€d lor later idcDtficarion ald
measur€rned. Sizes of rclatively udigcslcd prey (tcnglh.
$idtl\ nuss) \€rc dclcnnincd direcdy, aod reconsliturc.l
s7ls of morc fully digcslcd prcy ilcn$ $€re dctcnnincd bI
comparison wi(h snDilar-sizc4 inract specimens ir thc
coll€ction of the Pon Elizibe& Mus€ur Relalir€ prcy
na-rs (RPM ofa gut ilcm \l"s calcutarcd by crpressinS jls
nass as a percentaSc of the snakc's mass (minus rhc prey

S€x and rEproducrivc s1atus of the snakes $erc
determincd by visual ineection of tlre Sonads. Ilblcs rl€re
mnsidercd nuture ifthq had enlarge4 turgid resles and/or
rvhile. thickcmd effercnl duqs (ndicating lhe prcsenc€ of
slrrm). Fcmalcs rverc classificd as Duturc iflhey trad thick-
musolar oviducls. vitellogenic ovariaJr folliclcs and/or
oudrrc€l eggs. Some mature snakes \irh regresscd gonads
rnay be misrakenly ctasscd as inunalure. Additjonal dara on
diet and reproduction $€re oblained from the lirenturc. and
from personal comrnunication

Slatislical anzlsis follows ttut ouUincd fu Shine el al.
(19%a - c), afld involvcd t$o-iailcd unpaired t-tesrs rc assess
the signficancc of se-\ difiereoces in mejn trair \,ztu€s.
Mea$rements of mass werc loA-transfon €d prior to
analysis to aclieve nonnrlity of dislributiofls afld €quatily of
vanances. To cMrnine dillerences in body proponions
bcM€en drc se\eq we us€d aialysis of co\.ffiance and
helemgencity of slopcs tes1s. Contingency-table (chi-square)
aralyses lrere used to test the signifcance of obseNed sa\
differences in dietary composition. An atpha te\€l of 0.0j
11?s used dnoughout.

Results

Scxual dimoqrhism: We c\arr{ned 55 sp€cimcns of
Pfthonodipsas cainota l,l:,fiuseum collections Ofdrcsq ll
r€re Ju\€niles too ffull or poorlv preseNeo ro sex
accuratel). The remainder comprised 15 adult mates, 3
juvenilc males, 15 adult felrr1lq ar)d gjuvenitc fcmales.

nris spcci€s displays considemble sexual dinlorphism
in bod), size and proportions. AduI( fcnules atain
sig ficandy larg€r sizes tlun adult nratcs. For nlosr of thc
trails ir€ measured (snoul-venr lcngrb he"d lengl\ head
\vidrll body widdl body mars). rhe ditrcrcncc i 

 

mcan
\alucs bcllve€r adult nr.llcs and adull fcrnales N,as
slali9icallJ., sigoifican{ di.lpir€ our relatively low samplc
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Tabfe l. Body si?4s and so\1ral size dirnorphisrn in adult Pl,lro nodipsas carinatd. Mean values for €ach trail. with slandard
deviation in brackels, are slrcwr. The tlro right columns show rcsults of unpan€d flo-tailcd t-resls and slatislical
significance of lle direrences betivccn (he sexes. For mass. untransform€d dara sivcn in tablc. but t€sr are bascd or
In-lnnsformed valucs,

TEit t (28 dn

Snout-venl lerelir (on)

Tail lererh (m)
Rmge of lail lo€Irs

Rarge of fi@d ldgdrs
FIod !$ddr (mn)
Range in hod lvidLirs
Mars (s)

Body widlh (m)
Rll.lqe in bodv wiClhs

l 5
54.5r (10.43)
3 A 5 - 7 ? \ )
6.40 (1. r5)
4 . 9 - 8 4
25.09 (2 88)
19.6 -294
t4 64(2.71)
0 - 5
55 I (29 r)
1 9 ,  t 0
13.48 (2 6l)
0 - 5

t 5
38.49 (6 99)
29.0 -  5l  5
6.60(0.99)
5.0-9.2
t8 ?A (2.51)
1 5 . 0 , 2 3  0
r0.32(20t)
0 -  l 0
2 4 6 ( r 9 3 )
8 - 6 5
r0.25 (2.80)
0 -  i 0

160: l

020

625

412

3 4 6

323

< 0.0001

0.62

< 0 0 0 0 r

< 0 0001

<0.003

T^ble 2, Dier ln Pythonodipsas.drraad. Perc€nrage occlrrcnce of identified prcy shorn in brackets. N = 28

Prey q."e No
Vertebmte bone (3.6 %)
Reptilia

Lizad bone (1.6 %)
Gekkonidae (39.3 %)
Arwdutu alia@
C h dd niacty tu s d,su I ife I

Pacb.daclytu q.
Pdclrdactyl6 bibrc i (= P. ladisat8)
Palnatoaecko frngei

Maprropa bipotts

S.incidae (17.9 %)
Mabura a.utilahns
Mabroa st,iata whlbo\i
lr,labUa sd ab po1. tati ssi,n

Lac€rtdae (3.6 %o)
Pediopla,ris atunl6i

Asmidae (3.6 %)

Av6(3.6 %)

Mttnrli^ Q5.a %)

t ctJqt fi n (Ta 1 e tu I d. %6 | e r)

Bnpty

2
I

I

I

I
I
I
I
2

I

I

I

i

6
I
5
'7

t 9

I

I
I
I
I
1
l
l
I

Bouleuad, I 888

Stun, 1976

I

I
I

I

l

I

5
I

Fdt ,  t92l

Sl'isl- 1980
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Figure r. Sqtterplot ofse\lul dimorphis in $e q€st@ keled
*\ake, Frkd@dipw en,ara. Mal6 (dors) have retarively
lo'sq tails (a, upper gmph) ed hieler in(rc on body Ina-\
wi1h ir@sing SVL O, lolq gnph) rha do fenals
(circlcs). S@ ten for st2tislical rBts.

siza Clable l). This r€sui( refle.ts the magnitude of rlrc
dilTcrencq eg. adult fcnul€s weigho4 on av€rage. more
than toice as much as adut( nrales (Iabte l). Tail lerglh
provid€s a notable exception ro this general patlerq being
\€ry similar in absolute length in adult mal€s and fernates
(Iable l). This appar€nt aionuly is due to a sex diference
in proportions; males have longer rails rhan femal€s of ihe
same snout-vcnt lenglh (Figure la). A hererog€neity of
slopes test confinns fie slatislical significance of this
diferencc (with se\ as the frcror, S\tL as lhe covariatq and
lail lenglh as lhc dependent variable F1,28 = 9.1?, p <
0.006). Amlysis of co!"riance det€ded no sisdficanl
dille(-,,< trel$cer. :.trc s(\iis in h€ad tcngrh ,ela!i;lo S\t
(slopes F1,28 = 2.26, P = 0.14: inrercepts F1,29 = 3.49, p =
0.0?). head width relarive ro SVL (slopes FI,28 - 3 05, p =
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0.09; inlcrceprs Ft,29 = o.a2, P = 0.3?), or body $,id r
relalive lo S\,L (slopes F1,28 = 2.48, P = 0.13: inrerceptl
F1,29=0.41,P=0.53). The rate of incrcase in bod) nriss
wilh incrc"sing SVL \r"s higher in males lhan in femiles
(slopes F1,28 = 7.03, P < 0 015) but this paoem is diffortr
1o intcrprcl, as tlle two regressiol lines cross at intcnncdial€
SVIj Cigure lb).

We also exanrincd possible scx diflercnccs in head
dimcnsrons rn fvthono,lip&s .nnnatn. by ca].rt nE oul
,na\ses of covariance \vifi hcad lc glh (ralher ilan SVL)
as thc co\"riale. These amlyscs revcrlcd no significint se\
dillercoc€s in head slup€ (widdr relati\e to lcngrh: slopcs
F1,28 = 0.03, P = 0.87; inlcrcepls Fl.29 = 0.02, P = 0.89) or
in relalivc eye si7, (e)c diamcler versN hcad lengdr: slopcs
FI,28=0.75,P=0.39; inlerceptsFl.29= 1.16, P=0.29).

Onc of rlrc specimefls tlnl $c cxanJned mNidc.ab\
exlends rc nma\inlnunm body si,a kJ.o\st [ot Pythono.lipMs
.arir?ald. The prcvioos record \ras f.om Fitzsinons (1962).
lvbo gave a m.ixirll]jn size of 550 S\{- + 75 tajl = 62j nxD
lolal for a fem.d€ specimen. Thjs is increased considerably
by a femalc ftom Goarkontes, S\r€kop Riv€r. SNakopmund
(IM 41632) widt measuremen.s of 770 + 8l = 851 ln]n.
The largesl malc fIM 69260i unkrc$n locatiry) me.:tsurc:
5t5 + 92 = 607 mnr

Dict: Of58 snak€s examined. 33 (56.9 70) had gul contcnts.
of which 20 had identifable prey items. Five mnrarned
snull insect fragments (pr€sunably secondarily inge(€d
with vert*rnte prey). and nine had ing€sted fangs and/or
unidcntifiable material. T\ro prcy it€ s Makrya stiata
punctatissina) in th. san|.e gut nust Iu\€ been acceptcd in
€"pnvily, be.ause this sxbspecies of skink da€s not occu ir
sympaay wilh Pythorcdipsas cad,ara. Tlrc cobabcb
colleclion yielded an addidon l rccor4 ailhough tlrc snake
itselfir"s not available for e\"mination. The snake. $,lich
@ntzjn!,J a \ery l^ee Palntatogecko rangei in i\s gnt. \\as
colle.led at the Hom€b sills in 199 l, and found ftesNy dead
on lhe ground during the day. De€ils ofa funher fi\€ prE,
itcnrs *€re available from other sources (Boutcnger 1888:
Stuan 1976. l98q Fa* l92l).

Combn:ing drcse records wilh tllc infonnauon uul rc
oboincd from our dissections, il is appare dxlr
hlhonadipsas cdinata lakes a la\onotuically di\qs€ arml.
of prey ilcrns. Table 2 lists rhc items rlur havc bcen
identilied frorn alinenary facls of rhis spocies; rc nunrber
ofguts involv€d is shown in brackels. With the exceprion of
iniecls, which were probably secondzrily inges0ed (5), att
prey items in the gutr e\amincd 1l€re vertebrates (20). Wirlr
the inclusion of additional records (8, including those taken
in captivitJ), liards compri$d 67 % ofdrc diet, wilh geckos
(ll-39 % of all prey) and skinks (5.18 %o) predominaring
(Figure 2). TI|e forner included bolh noctumal (,4y'oedra
Chondrcdacvus, PahMtogecko ad PacJrydactylus) ain
dinnAl (Rhoptrop s and. Narudasia) Senera. All skinls
$€re refcrable to ,4rarrra, aldrcugh du€€ of dlese ilelns had
bccr a..-"pted in captivity. Rodents cor prised 25 % of rlrc
dielary items (7), bul prEsrunably comprised a larger
pmponion of drc toial diet in tenns of bionrass and ener6/

o

8 02 0 3 0  4 0  5 0  6 0

snout-vent length

o females
. males

7 0

(cm)

E

8 0
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Vertebrate (3.57%)
Bird (3.57%)

Rodent (25.00%) Geckos (39.29%)

Lizard (3 .57o/o)

Agama (3.57%)
Lacertid (3.57%)- Skinks (17.86%)

Figurc2. Diet oflhc wesldr keled sMliq,ryro,&?arar.arr,/z.. Pic chd ndiatinS drc pccilagc @nrlDsilion oi prev clas$s ol,ll

recor.lst food i{ens is sbolh 0r = 28). cuts @nr,n ,g god{i\'inecnd nr$cls tord uridentiliiblc  dtlcr uc nor nrcluded.

Gekos o,qrie thc ldgest proporlion of$e diet
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con$nnption (because they tend 10 bc much larger thrn llrc
liTards LlDl aJc consurned). Tlrc onl] mamtnalian prq ilc'n
tllat could bc specifically identified $ a bush\€:d gerbil
(Tatetu le cogastet l). Odrer prey items included a drumal
lacF'n.tdlizald eeAoplanls gae,'deJ; l), a diufnd agamrd
liza (Agana anchietae; l), lizard bones and cla$s (t), a
down feafter from an urudendficd bird fl). and \€(eb.atc
bones (l). Nine addrtional hindguts contained di( shed
fangs anauor other unidentifiable materiat-
Relative Prey Ntass @JN4) could bc deleflnined for seven
intact pltry items (all lizards), and rangcd from 0.5 - 42.8 o/o

Excluding the unusual rccord of a hatchling ii?rudana
trtvd (SvL 13 rnm, mass 0. I g) in an adult (370 rnn SVL,
rnass 19.8 g) nalc snakc (RPM 0.5 7o), ihe a\€rage RPM
tl9s 28.8 %. Four of drc six snakes conlaining rcdent
rcmarns $€re females. Snakes eating rcdents had an
a\€rage S\aL of 497 mm (Enge 310 - ??0; n = 6). TIl€
s akes conlaining gecko r€nuins (dehils of llle @abeb
sn ke containing ̂  Polnatagecko fauaet are unknown)
included six nl.dcs, t\lo females and an unsexed ju\enilc,
and lud an average S\4- of 330 nlm (range 176 - 394 lYlrn:
n = 9). Aialysis of all wild lrlhona.lips^- .artlata r:har
consum€d lizards increas4s the al,cragc S\4- lo 371 lrrnr
(range l?6 - 617 fiun; n = l5), ]vilh eigllt nulei si\ fenulcs
and ajuvenile. There \l?s no significant dillerence bet$,€€n
rc so\es in the frequency of ectothennic veNus endothermic

prey taken (chi-squzre wifi I df = 0.60 alter continuity
conectioi\ P = 0.44), but there \r"s a significant differcncc
in mean SVL betr€en snakes eating lizards and drose €aling
mdents (unpaired two-tailed t-tes1 (t with l9 df= 2.272. P =

0.0349).

R€prtrduction: Tlrc smrllesl female with (hick n scular
oviducts CIM 69260), indjcating rcproductvc marurity, h2d
a SVL of477 mm. Other fe|rales $'ith SVLS of 460 mln
(rM 56973) and 510 nun (fM 4611?) slill had tl n-r?lled
oviducts indicaling they nuy not ha.!r yet bnd. Ferlral€s

lherefore probably nraturE betrvccn 475 - 510 nlnt SVL.
Non+r€€ding nulure fcmal€s $€re colleclcd in January 0),
April (l), May (5). luly (l) and Aug sl (l). Thesc fcmales
conlaincd no olarian folliclcs larger than 3 ,nm in diameter.

Thc smallest scn|ally maturc malo (llick cfel€nt ducts
and/or spcrm pre.sent) had a SvL of 292 tnm (SMW 2310).
A male ot S\4- 310 mln CIM 55700) llad thin \lalled
ellerent ducls and riry tesles and nlay luve slill b€€n
imnralure. Thesc obscNatiolB indicalc thal male se\:ual
nlalurity is rcached at SVL 290 - 310 mrn Mature nrzlcs
widr spenn in llrc efierent ducls rvere collccred in Mar-' (l),
June (l). ,nd October (l).

The smallest specimens measul€d (PEM R8325 and
SMW 2309) bodi had S\4-s of 160 nun. On€ of thesc
srRkes ri€s collect€d on I June 19651 tbe date for th€ ofier
wff not recorded. Other srnall jwcniles (165 - 180 rnm
S\,L), all bearing prominent umbilical scars, were collectcd
inMarch(l), April (l), May(1) and July (t).

Discussion

Pykalo.lipsas corinata ap@rs lo be a Senurnely rare
snake, ard knowledge of ils biolog/ and drstnbulion ll?s
been infrcquendy .evielved (FiDsinons 1962; Broadley
1990). C€rtaiflly, i1 is \€ry rarely encountenrd by hulnans.
rvith less dun 80 s?ecimens collccted for museums during
the lan 130 years. The ertrcne s.2rcrty of Plthonodipsct's
ear",rara s?ecimcns in mus€um colleclions enPlrsi.es the
us€firlness of &csc colleclions as repositories of ecological
da14 and noljost ta-\onomic infofinalon. Givcn the amount
of time it would take to locate even a single specimen of
Ptthonodip.ds carinala ia tlltr� wil4 "conventional"

ecological rncthods (e.9.. dclailen autecological studies of
marked aninrals) clearly cannol b€ applied (o such rare
speaies for logislrcal rcasoils. Nonedleless, our cxarnination
of mt|sqtm sp€cincns collecaed from a widc are4 over a
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long time pedod and by nlalty di{Ierent peoplq provid€s arl
oppommity to docurnent some aspeat of the bosic bioloB/ of
lhis enigln ic serpenl

PrrhohoApsas carinata is acrr/ known to be widely
dislibuted in Namibi4 wilh a $nalt e(ension into lhe
coastal d€sert of southem Angola An updar.d disfibution
map is sho$n in Figwe 3. Therc arc Gw r€.ords tom dune
seas, and the slecies lus been mainly collecled on gavel
plains and in rockf outcrops in the D€sert and Nan]a-Karoo
biomes (Irish 1994). It also hrs a timited exteruion into add
savafiu in the r€stem rcgioN offie Etosha Game R€serve.
The scatter€d southem rccords indicate that it may oe more
common in the r€gio4 which renrains poorly collecr€d
(Bnnch 1994). There are few dcails of microhabitat. Sturrt
(1976) r€co.ds specimeN from spa$ety vegetalc4 racky
arcas llom dcrchct buitdrngs. and fiom ncar semi_
permanent pools in dry rivcr b€ds. The prey of
Pythonodipsas carinata is fomd in a variety of tubitats,
indicating that the snzke itsclf rnay atso bc a habitat
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ScIUal dimoryhism: Tlrc rario of Inean S\tL of adutl
fenule lo adult Dtnale Dlrorodipsas carinata is t.4t6. ta
recent mmpilation of dala on dris r|ni( anoDg smk€s irr
gencral (Shirc 1994) rcvealed rhal rhis vatuc w"s exce.ded
by or y 4 olt|er colubrid spccies (of 229 species for wbich
data arr available) and by oniy ninc odrcr sn*e spccic.s
sludied to date (ofa rolat of375 sp€cics). Hencc,lhcdegcc
of sexud size dimorphism in Plthakadip.tas cdinokl
rcprEsenb an c(rcmc case colnpared lo lc Usud si(ualioD
in snakes.

The probable evolutionary pressfcs ilvoived in sxch
cases have aflracted considerable spcculation from biologisls
(King 1989; Shine 1993. 1994). Madscn & Shnrc (199s)
have dcmonslrated thal fcnalc Europc.rn addctr (yipero
,errr) evcncnce high cosls a-ssociatcd {ilh rcproduc{ion.
includinB: lo\lcr surviwl and lowcr gro\\1ll rarcs of
reproduclr€ fetnaics: and reduccd rcprcductive rarcs
consequent on Oe postponenrcnl of subseqtrenl reproduction
due to dre liSh encrg/ denunds of o\'xtation and SeslatioD.
Due to these cosls, female gro!\di aier maruradon slo*s
dramatically and there is .I)us selecrivc pressure lor a fenalc
lo alelay nuturalion u iI shc reaclrcs a siTr where hcr first
(pertaps, only) clutch is largc. Such a s.cnarjo nlay evtain
fhc la€e body si/a in feDEIe 4rhanodipsd.' coinata

The hugc dillerence ir mcrn ad tt body sizes nriglrr
alxo have be€n afecl€d by, or have consequerces for,
e.ological ditrerences betrve€n lie sc\c.s In scvcral highly
dimorphic sn ko specier ro sa\es have been reportcd lo
feed upon difi€renl prey D?es and/or foragc in disererl
habitats (e.g., Zinner 1985; Shine t993). Our dieral-a daLl
suSgesr dla| the saine kind of phcnomenon nuy occur in
Pltho@dipsas carinata also, widr the largcr sex (femrtcs)
tal.jng a disgoportionate number of largc marunalian prery.
HoilEver, our sample siz€s arc too small lo enablc a
quantitalivc test of this proposilion.

Th€ e{reme fcnrale+iascd djNorptism rn
Prthohodipsas carinata alsn allows us to make some
inferences about mating slsrerns in this laxon. Conprau\c
ana.Dses have identified drc evolution or loss of rule-Inale
combat as a major inllucncc on rhe dcgree of sexll size
drtnorpl snr rn eul6 and no sp€ci6 kno$n lo engagc i[
male-nale combal displays as crlreme a fcrliaie-biascd
dinorphism as that sccn in ltthona.ltptas cdrinala (St]|!rc
f994). Hencc, we doubl tltat  trJc P) prothp&s.otr,a!,t
enSagc in combat behaviour during the maring season.

In conu:as1 to tlrcir c\te'ne dispariry ir absotule body
$zq m2l€ and f€male P//ronodipsas cainata are sirilar in
body proportions (relative head leng \ etc.)_ The only
morphological \,€riable dut sborved dillerent allometric
trajeclories in males and females \r"s rait lengrtr relativc to
S\|L (Figure la). Sex differences of this kind arc
wdes?rEad (bu( not ubiquitous) among snakes, and might
r€sult either lrom scleclion for longer tails in nales Co
accorunodale le hemjpenes or to enhance mrle success in
counship) or for shoner tails in females (postcrior
displacemcnt oflhe \,cn( lnay provide more abdominat space
for eggt (King i9irt; Shine l99l). The significant
di\€rgence in refative lail lengtts in ryrhonodips8 @tinata

Figure 3. Dislriburion nup of the s€slern *€elert srake,
Iwdodip% @nMLa.. l](l.s r?res€nr quar€.{€gre
squrs tom $tich speciM h'!e ben eoded.
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is consistent with a gcncnl trcnd docrlment€d by King
(1989) and Shnc (1994), namely tlat se\ divergcncc in lail
lengtl relative lo SVL is mosl pronounc€d in snake laM
with slrong sexual sizt dirnorphism in bady size.

Dica: 'Ihe prcy ot Pythonodipsat carinota includes bolh
diuinal and noctumal spccies. tllat rrl2y also be lerreslrial or
rupicolous. Of rhe latre\ AIroeduru dficana, Nandcsia

Iesth'a An.d Rhoptropus biporcs$ arc slridly rupicolous,
whilsl R al/ is rupicolous, but prefers sheer b€drack and
ofien retreats under low rock slabs at night. Among Jre
tentTeslrial $ecies, rl.€ g€kes Chondrcdacllls ongutifet
ojld Pal atoge.ko rarg€i a-re rcslriclcd to sandr habilats.
nlils( lho lac€nid Pedioplanis goerdesi prcfcc gmvel
plains. Thc gecko Pa.ry./zctylus bibrcnii (= P. laevigatus)
a^d $e skink Mabuya stiala r?r/ba{g/ have widcr habilat
prefcrcnces, and arc oRcn co netuad (Branch 1988). Tbc
bushveld ge6il is noclumal ard occurs in opcn savanna ofl
sandy soils (Dc Graatr 198 I ).

Whal docs ihis lell us abou( tlrc foragirg taclics adoplcd

W Ptlhonodipsas, or the aalapdve siglrficxncc of ihe
unuslral cranral features, narnely fmgnenled head-shields
and eolarged palatine teelh? Experience rith capti\€
specimens confinns tl)c nocrnnal habirs of Pylrcnodipsas
carinata Menerld 1955; Wemer 1985). Hencc, llrc
numerous pr€y ile N bclonginS to diunully-actrve lj:.ard

Aenem (RhoptropB, Natu.kia, MabuJv, Pediaplatlis,
AeoM\ ate {'rdtkely 10 have be€n captucd fm|n ambush
durine daylight hous. They were probably loe.ted by llrc
snake in their retr€ats at night. This iffers aclive se?rching
by the snake.

Discussions of snako ahet often suess fomging theory
and predator-prey siz. opdmizalion (see Amold 1993 for
rcaeot renew). Horrcvet in sxch discussrons on dre cosls
and benefils olprey seledio4 liulc atlention has bccn paid
as to how snak€s locate cr'?lically hidden prcy, and r!h2(
beluvioural and morphological adaptatrons lhey nray usc 10
o{ract pr€y itcrns Iiom their reueals. ThiE despitc &c fact
tlut many snakes are known to f€ed on prey tlMt have
dificrcnt lemporal activity paltcrm. Besides S,rrorozrpsa!
caflrala, a munbcr of othcr snak€s lr.rve noclumal habi6
and le{ lced al osl cxchsivelr on diumal lizirds Tlrcsc
include Africz \,tolt snakes (Lycophkliotr sp.; Branclr
1976), and Nonll Arnericu llrc snakes (Zrn,!o/p,to.1on qr.:
Temafl 1985). Menbers of tro& gencm lnve grcall)
enlarged anterio. rna\illary teeth an4 like Plhohodipsa\
ca,,rrard, also bave donovenlnlly flattened heads. we rus
s.rgg€st lhat in all threc 8cner4 €nlarged anlcnor teeu (on
any of $e dentig€rous bones), funclion in exliactng
sleeping diunal prey from fteir refeals in burrors and rock
crevices- Thc flattencd heads of these snakes ruy also
permit ensier rnaniputation of.prey in r€stricted spaces. Aner
e\lradior\ prey may bc suMued cidEr by constridion
(blcophidion a\d Pythonodips8 .a,"t?ard) or by venom
intrcduced via grooYed poslerior t2'.,8s (Tiinorphodon atrd

V'ssibly Pythonodipsas cal,,/,i?ro). Currenl phyloSen€0c
h$olheses (e.g., Sch?itti & Mccadry 1987; Cadlo 1988)
place these three genera in ditrcrent subfamiles or tnb€s
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wiillin llrc Colubrida€, and drc unu$al cnnial f€atrrcs musl
thcrefore be convergcni.

Of tie thrcc s{'.{,l€s ot LtcoPhidion rccorded fronr
Namibia (Broadley l99l), or y drc Namib i{olf snakc (L
nonibidnunt) signfica ly or€rlaps the .al8e of
Pythonodipst .ainata. Tlrcse t\vo s?c.ies occur in *'ide

S,mpatry in no rcm Namibia (Fig re 3; Broadlev l99l)
and appcrr to inlubil simjlar rocky silLr.'tlions. Anong uolf

snakes. L nanibianum is of avcrage siz! Cnir\ilnufi SVL
460 nrm), and females Srow larger dun males (Broadrey
l99l)- It is possible lhz( dre unusual €xlrenre e7e enl2l
dimorplrisn in 4,li?orod?sd cadnatd, znd the incr€a$d
Ircq cncv of mamm.{ian prq ca(cn by largcr specimcns
help6 to rcducc dielary olctlap bentecn dlc l$o slo ic<

MaDi ct al (1982) sxggcscd lhal dre cnlarged palalrnc
f^ntis of I'vthoho.li?sas einall? arc uscd to olerco'nc a
spccific dcfcnsile slra{egy e'nploycd by sone geckos (r'e.
"s€lf-nuhlatron" by skin loss whcn seized). AllhouSh
gcckos do fonn lhe najor conponenl of the diet of
hlhonadipMs .afinta (39 % ot all prcy). \rc discount Ulo
lrlpothcsis of Ma.^ q a1. (1982) as s1lch a defcnsile sfategY
is uscd by only a few souficm African g€ckos, none ol
*\vhich hav€ bccn rccorded in thc dter of Pythanodipsas
, aa),ara Il,i5 dcfensc oEcld srn rs nlosr mn$icuor.a itl
t\e Pnhyhctylut nanaqwnsi! cotnplc\ (Bmnch cl al.
1996), bur nonc of !)es€ spccics occur signifcandy within
ne rzl,ge of Pyhonadipsas cari,ata. Moreover, {rc high
proponion of gcckos willin tlrc diei may no( rellect dietary
qxcialisation on lhis Sroup as drc rveslem arid region of
soulhem Afnca is a radiation centre of geckos, pairculaJly
of Pachtdactylus 3dJ�td its rclatives (Bauer 1990). They fonn
drc domirum component of tlrc noclu al vertebralc fauna nl
1Jre ftrye of Prrhonodipsas carrol4 and can bc ery€cted to
form a significmt proporuon of the dict of even non-
sp€.iaiist predalors.

Man c( al. (1982) also suggesled tbat thc unusual
tsagmcnlalion of head shielals in \rpers. boids and
Pythmodipsas catinata My promol€ th€ rvide gapc
rcquirEd to €nguflf largc prcy. Tl.€ pPM of PrthonoApsN
coihata ftngcs lrctn 0.5 y" lo 42.8 7q although re a\€r"ge
is 28.8'1, and oron re.orcls mnSc fron l8 - 25 %. Ho$'e\cr.
onlv liznrd p.ey was soJficicntll inlact for RPMS lo bc
c]llflrlalcd. and ( is likcl) tllal rodent pnr) \ould compnsc
lnrger RPMS. RPM lus bc€n doql|nentcd for \,ery fcw other
soullEm Africiin sDakes (ctarnpl.:s in Slin€ cl al. 1996a _ c.
199?). bur il docs not se€,n l;kely t\at Pythanodipsas
.zrtrla is exceplional in tlns resp€cl In51ea4 we proposg
thal drc fmgmented head slields of Pythonodips.L, coinata
ma!,pennit geater dislorlion of rc lEad and allow easier
prey manipulalion ilidin the confines ofa lizrrd's retreal.

Rctroduction: Duc to the lack of sexually-active fernalcs.
our invcs0gations resoh€ only ccnain as?ec1s of
reprcducrion in Pythonodipsas can,ala. Aidlough few
dclailed studies on rcprcduclior) in sou$em Afiican snakes
ha\€ bc$c.ll undenakcn (Duberia lutix. Kofron 1990i
lsa,rroprrr sp., Flcnmring I 994; n/arelva sp., Shine €t al.
1996^:, Aspidelaps s.rral,s, Shine et al. 1996b; and
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Thelotomis capeneis, Shine cr aJ. 1996c), ir is er4denr from
lDe gcneEl lirenturc (Broadlcy & Cock I97j; Branch 1988;
loaorcy 

ry90) th?t a cofiunon reprcducti\€ slrares, for
Tgarous spccies in the tcrrrf,cmrc rcgions ot sourlEm
1l: 

,1y","* marura on of csss and maLjns in €arty
:!ll8 1o"c,5 

- ocrobefl. ess layins ,n tale +rinsrsepcnber - Novernbcr). willt erncrgcnce of hatclJrngs in
h|are $st)mmer 

-(Janua4/ 
- March). That ryUono(tipsal

lo**o.?^ol* to dris rcprcduclivc sensonatiry is
supponed byi (i) tlrc fact tlut s€r€ral of lhc feinales we
e\amined shoir€d clerr evidence of s€xual matfity (i e.. had
Iafge muscular oviducts, over ltris spnng _ srlrnmcr pcnod:
ano OD u|e ocorrrence of rc.entt)_hatchcd )oung in tjr
March 10 July pcriod.
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. . 
Frrnalcs of vivifJarous spccies are usuafly slr 

 

gr"vid
\uur |.ate-term ernbryos in late summcr {Janu?ry - March).
$iul_Drnn occrmng in rc Fcbnury _ Aprit penod. No
oerarrs of rcproductiofr in p.t/ronodipns tanaata c}..{j'rt in
drc literaturc e\cept for MaEis' (1992) ctaim Out jl is
oMf,arous. Wc a.re unaware of any dala to suppon rtus
slalcment AII southcm African muscun collccdons lack
ruture females from the criticaj pcrio4 SeDrcmoc. lo
D€cembcr. Hoi{:vcr, our dala do not connjd wjth a l}?ic:rt
oviparous sqsonal brcedjng qcle to( plthonotltpros
carinata. T\e att.F.rce of embryos in lhrec nulure fernalcs
collected in January also mirigatcs agairrsl viviparjty, br{
morc data are requir€d.
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