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Genital morphology and systematics of Geodipsas Boulenger, 1896
(Reptilia: Serpentes: Colubridac), with description of 4 new genus

Phomas ZIEGLER, Miguel VENCES, 'nnk GLAW & Wolluane BOME
Loctogisches Forschungsiostitut und Musewm Alexander Koenig,
Adenaveralles 160, 2-535113 Bann.

Genital morphology and systematics of Geodipsay Bonlenger, 1896
(Reptilia: Serpentes: Colubridac), with description of a new genus. -
Hemipenes of the Afvican colubrid snakes Geodipyay depressiceps, G
procierae and Coovanerocegae. and of the Malugasy speties Geodipsas
heimi. G angraltineara and Alwanding Fellvi are described. Moreover data
o lepidosis and morphometry of these taxa are provided. By means of
genital morphology, close affimties could clearly be demonstrated amane
the Malagasy Geodipsis species on the one hand, and among the African
bixa on the other In contrast o this, Malagasy Geodipsas spp. show
distinet differences in hemipenis morphalogy as compared with the African
species, We consider the deeply bilurcale sulcus spermiticus of the Talter
as derived: and suggest a monaphyletic origin of the African tasa, which
dare transferred here o new genus Buhoma. The Malagasy Geodipyas
rather resemble hermipenially the exiermally difTerent Alluaueding, bul their
relationships are still to be clarified.

Key-wards: Replilia - Serpentes - Colubridue - Geadipsas - Allnanding -
Buhemi gen. n. - genital morphology - systemuties.

INTRODUCTION

The colubrid genus Geadipsas Boulenger, 1896 is presently revarded 10 con-
tin the four Malagusy snake species (7. fnfralineato (Giinther, 18820, G, nilengeri
(Peracca, 1892), (5. fiwioni Aneel. 1936, and G, vincker Domerpue. 198K, as well as the
tour taxa Geodipsas depressiceps depressiceps (Werner, 1897). 5, d marlier
Lavrenl, 1956, G, procterae | awveridze, 1922, and 6. vameracesae Tornier, 1902 from
the African mainlund (Graw & Vesers 1994, Rasmusses e ol 19951, The SCIILS Wik
erected by BournvGrr (1896) (or the Midugusy species G, ifralineata wnd G
howlengeri: G lnfralinedia was later designated as the Lype spegies ol the zenus
HLOVERIDGE TYAT)

Marnuseripl aceapred 20 10,1996,
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Malapasy Geodipsas are inhubitants of the castern minforesn G infralineata 18
arhoreal and noemumal, whereas € heimi and G, veeker seem Lo he more terrestril
(Graw & Vinces (994, 1996 and unpuhlished ahservations), Of the African species.
G vauerooegae and Cr procierde Qe pestricted to mountain ranges in Tanzania
(Rasmisses ef al. 1995), wherzas Geodipses depresyiceps inhabils lorested Tegions
o western gentrial Alvica (GuUIBE 19380

Newl Lo mariae snakes and the vphlopid genera Typhlops (8 anilemic Malagasy
species) and Ramphotypilops (1 ecosmopolitan species vecurring in Madagasear).
Geodipsas is the only snake menus which includes species [rom Madagascar ds well b
Lixa from the African muinland. The remaining |9 generd accurring on Madagascar are
endemic o the Mulagasy repion: they belong 1o the Colobridae (17 zenera with 7t
speeies) and to the Boidae (2 genery with 3 species; but see Kivae 1991,

Rrycoo (1982) did not exclude the possibility thal the monatypie Malagasy
Mimophiy represents aclually u synonym of the Afro Asiatie genus Fsammophis. The
problem of Mimeopiins relationships has oot yet been safistyingly resolved (see CADLE
10GL), BRANGSTATTER (1993) discussed the available evidence regarding the status of
Mimophis, and concluded that similiarities (o Psamnophiy may partly be due to parallel
evolution of Malagasy and African snikes. He emphasized dentition (two instead of
hree diastemae), shape of loreal (not broader than lighy snd hemipenis length (rela-
tvely longer) as important differences herween Minaphic und Pygmmepds.

[n mzmy groups of squamate repliles, morphology and omamentation ol the
hemipenes play an imponant fole in diagnosing species and reconstruciion nf phylo-
genelic refationships eg. BOUME 1088, AL present, the hemipenial momphology ol the
following Malagasy colubrid species 1s knowi in details Dromicodrvas bernigri, Leio-
hotevodon mudagascariensis (as A nemalodon adagareariensis) and Langahe ricida-
eascariensiy (as Langaha nesyra) (COPE V90 Liophalidophis lateratis and Mimephis
predfidensis (DOMERGUE 19620 Livpholidophiy infrasignorus (as L. thielty and L.
iaseralis (DaMERGUE L9720 Liophidium apperti, I tedineanin, L. thereziend and L.
il (DDMERGLE 1983): [thvevplins gondot, L ominiatus, 1 perineti and 4o oursi
\DentErGuL 19860 Madagasearophis mevidionalis, M. colubrinies sepientronalis. M,
acelfatus (DovrGLe 10RT) Microprethodon ocliradceus (DosercUE L Liophao-
lidophis doticacercus, 1. epistibes, 1 grundidieri. L. infrasignatus, L. federalis. 1,
pingiis, b rhadingea, Lo sexiineaiiy and £ srempfft (Caprs 1996) and Liophidutm

rovgidtin (LIEGHER ef af. 19961, Some data on hemipenial morphulogy are dlso known
for the African species Geadipsas depressiveps (BOGERT 19401, G, procterae and G,
atierocesae (RASMUSSEN ef al. 1995 also hrictly mentionad in 1 OVERIDGE 1957).

In the present paper we describe the hemipenes of two Malagasy Geodipsas
species (o mfralinggta and G. hefmi) in comparison with the Afncan species up 1o
now included in the genus [depressiceps, WIeroregie and proctecae), and with e
Mabagasy Aduwandma beflyi, Additiunally. external morphology and lepidasis ot the
Civalved taxa will be compared with each other, and wih other Mualagasy colubrd
penera which we consider 1o be passibly related o Geodipsiy (1. & Brypophis,
(Cemmpsophis). Our aim is 10 clarfy the relutionships berween the Alncan andd Mala-
gasy taxa currently assigned 1o Geodipsas. Thronghout this paper, also i tables amd

GIENITAL MOBPHOLOGY AND SYSTEMATICS OF GEODIFSAS
D b

I.-J.ﬂ u:;.' "rm --. P - =N - o o o - 3 :
._“h-" s follow ||'|LIL|-'||I'L|'|1 use ol penerie names: taxonomic chanves will be
proposed in the chaprer "Taxonomic conclusions” :

MATERIAL AND METHODS

. Specimens included in the present study are beld in the collections of the
following muscums: MHNG - Muséwn d'lstaire naturelle, Genevae SME ) F1 ¥
schungsinsotut und Naturmuseum Senckenberg. Franklort am Mam: équh ,,r ulur_
sisches Forschungsinstitut und Musenm Alexander Koenie, Bonn I.-"Mll I : }';l][.}{]
aical Museum, University of Copenhagen. Additional !T'III.‘-.EHI.I'I u-:'rr"'lrm-n L , “;U.I‘.‘_
130 - ‘The Natural Hisiory Museum, London: MRAC - Musée Rayal i et
Centrale, Tervoren; AMB - Zoologisches Musewm der Universivi Iigrlin S
o Collecting localitics and reluted duta of specimens used ;mr |'J|."i'|.1l weniul de
eriptions are given in the text: locality data of specimens studied [or |11n||'uim|{.:' { '3]
'«.L'L1|j:J..I_H'II1 are ay Tollows, (i depressiceps: MHNG 151385 l"-n | HL;E-FF"“*
I;1_-.~.1.“!‘-i:'=|1g1nclimu. Cumeroon: MHNG 1513.94 !'-LDHd:.:nmn,rgi C'-mem-nn "rII—I::U
|:j|."|.*.JH DjonmfSangmelima, Camcroon: MEKNG (514 H::':lLL".ﬂ'T.Il{L'llII'lL]-E I:- .
5143 Onomoto, Cameroon; 2053181 A-ID Territoire de Dekesc E.=l";i ;:.ru.t:mnq:
utfrafineata: ZEME 62292 between Vohiparara and Rhuum't:d;m;'u :: . L”"J»f- <
mascar;, SMF 19372 Moramanga, casterm Madavascar. 6. lr'urﬁ.a::'-' F,I:E'::-JT. "T-El"']df
.-'l"l.lll.ﬂ*'u.|:l neatr Andisibe. eastern Madagascar 'L_il]".'li‘l'li.iﬁ specimen. [-]L.]"i"'iil-"'|‘lr-":1;'1 T fhf
female). Colour pietares of G. vinckei (ZFEMK S9789) wid G, Feimi |;'fr'r»|al-!;”:-1-dv|;t
have recently been published by Graw & Vewces (19096, _ TR
The recent development of a new technigue (Pesantrs 1994, Mluipe 1996
haas e 'L possible 1o evert and study the hemipenes nol only of I';'euial x_n_lu,:r] {h:'
also of spacimens previously preserved i alcohol or ¢ven m h‘rl'|1i11|iﬂ M il
..-'-"l.hhl'u':‘."ll!fil:*l'l::-} nsed in the text are as follows, SVL: saou 1.-;:111 leneth. o
wnnulr Hll.m bogmmung ol closes, Tal wil length, from end of cloges W I‘]iIT ‘.r. flrfi-’lm
|1errl|p.|:mg length, from wpex to eloacal base point. Terminology of EL'I1}1' | ol
En_s_:}'_ [ollows Kravee & Bouve (19861 and Bouse § [O82) fjihur- .]h|,11,“lll._m“r1m%1-
caption ul table 1. We did not compare the total number of 'rrrﬁrajﬁhh.;h -hﬂ:ffm_u,lzlﬁ ,“]
the EHRTESSI that these were counted dilterently in the hteeature, and ‘llrlllﬁL'l; rv;: IH]Hi
comparison with published data would not have been possible. e

RESULTS
DESCRIFION OF HEMIPENES
Ceeodipsas heimi Angel, 1936
ZEME 89783 (8W1. 22 Ial: 4 1TPL: | ;
i Rl T T 2obem; freshly everted) from Andusibe 1= Périne
ci. YEHE meabove sea level), contral eastern Mudneasear, colléced by T {';|'1x" 11 EILHIIL Lil':"i_ J]jhrmjh B
: a1 189S (R 1)

rt Fully everted hemipenes elongate. The pedicel. mainly on the upper asuleut
Al ac * T v I'  Cridch e s - B L1f L
ce, 15 covered with uny spines. The apex is dénsely covered with small snd
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slender spines thit become stronger towards e roneus. I'ne strong wnd elongate spines
af the truncus form o brosd ring which is on the asulcate surluce medially rerraped
By tiny spines. T'wo strong and elopgate spines of differenl sizes can be lonnd
asymmetnically placed medially on the asuleate surface of the pedicel | he spineless
and largely closed sulcus spermaticus is shightly hifurcate, the "hranches” TCEMInLlInge
A heart-shaped configuration on lhe suleate surface helow the tip of the hemipents.

Geodipsas infralinenta (Gunther, 1552)

SME 32614 (5V1 - 365 Tal: 12 HPL: 1 emi everted after fixation) from Col Prerre
Radami. nedr Maroinssetes sustern Maduguscar, collected by 11, Duntsc hli {Fag. 2

There are only modest dilferences between the avarluble hemipenial pre-
parations ol G, wfralineata and € fiedni. The "hranches” of the slight hifurcation of
the suleus spermaticis appeur 1o be stightly longer in the hemipenis of G. inifralineata.
Also. the hemipenis of (7 infrolineara lacks distingl Gny spines on the asulonte
surliace of the pedicel, and. m relation to the soout vent length, the hemipenis of G.
heimi s distinotly longer than that ol G rfridmeati

Geodipsas depressiceps (Wermer, 1897

SME 32613 (SWVL: 22,5 Tak: 3.8 HIPL: 0.8 cm; everted after fixation) from Vietir,
Cameroon, collected by v, Bormann (Fig. 3)

Hemipenis. elongate wnd covered with sharp and partly strongly recuryved
spines. At the lower truncus o single mng consisting of enlarged spines, only
interrupted by the suleus spermalicus. separates the densely arranged and medinm-
sizet spimes of apex and trunens from the tiny spines of the podicel. Not discernible
from Fie. 3 there exist longitudingl wuneal ridges of Ussue (between [1elds of mediom
sized spines) thal extend to the lower apes, covered with somewhat smaller spines
(see also Boarrt 19401, The spincless suleus spermatics 1s biturcate for ahout 243 of
ity length, with its slender hranches leading straightly to the apex and lerminating
Laterally just helow the tip of the hemipens.

The hemipenes af SMIT 32613 correspond Lo those of MHNG F315.85 from
lelassi, Sangmelimi Cameroon (SVL: 21,5 Tul.: 3,9, HPL: 0.7 cmn) and to the only
partly preserved organs of MHNG 20351.81A from Dekese, Kasal, Zare (SVE 26).5:
Tal: 4 em), which also have heen eveitad from previously preserved specimens,

Geodipsas procterae |ovenicdgee, 1122

Mount Nvumbanitn, Urungwa mounuins, banzanm (Fig. 4

Hemipenis elongate, slightly curved wowards the central axis of the snake. The
pedice] is covered with tny spines. toneus amd apex are densely coverad wilth suong
and stout spines of approximately the same length. The Jargely closed and spmeloss
suleus spermaticus is bifurcate for shout /2 of its length, with the branches LT
nafing laterally below the tip of the hempenis (see also RasMUSSTN erall 19931

CENITAL MORPIIDLOCY ANDY SYSTEMATICS Ot ipsis

2Zmm

2 mm

Fic. |: _:""”"-'”l_""|'~"'-'* of the kefl hemipenis of Geodipsay hetnmr (ZFME S97835 - Fio. 28 Suleal
viiew al Lhe lel III-.':'IT'Ilr.'LLI'Il'i (H Cretin |"||“'.'||"-. infrettirenra 1SNV 26104 .

Geodipsas vauerocegae Tornier, 1902

ZMUIC ROIGOT (SYL 23 Tul 4.5 HPL - o f {
1 P I 223 T i SRR o everled atter fixation) [rom ani
cist. Usambira muonntadns, Tameania, L B AR,

There s« strong similarity between the hemipeais ol G. procrerae and the
smaller ones of (L vaerecesar (see alsy RAsviusses o al, | LS

i

T 1 | . but tn (7
aueroctgue the finy spines of the pedicel wre somewhal stronger and more elonsate
than in (. PHECICTeER Ty )

Lyt
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Fully everted hemipenes slightly clongate, termunully curved towards the
sulcars surface, Apex and mminces are densely ¢overed with slighily recurved and
dehvate spines, whuch also surround the sulcus spermabicus on the pedicel, On the
fower truncus the spanes become stronger &nd more elongate. only on the asolcpe
stirtace medially there s o spineless area, which is at o time lateeally resuicted by twa
broad and strong sprmes which are connected w o each other. Not disvernible trom F':]:g_
Sare the herally slightly lengthwise Tolded apes and upper runcus, The spineless

i  Geodips pressicens (SMT 32413). - Fig. &
Fie 3 Sileal view al the nght hemipens ol Ceadipias depresgiceps (e

: ized L e
g gleil wiew of the tett hemipens ol Grandipra e terae (AMLL SRR RES

L
r

2 mm

Allpaudina bellyi Mocguard, 1594 )
: ¥ i~ | EVErTE : SUET St
: . a0 il iy HPL: 4.6 ¢cm ||‘|:'-l'l|}. gvirted ) from o | | | | | | | - |
s '!"*""”L l:ﬁhh" 'E:I'IF “'r'li LI' ez, Camp L dea, 300 m ahove sea level), north Fici 5t Suleal (leftr and asvleal (rght) view of the righl hemipenis of Alwseding belivi (ZFME
HizsaTve ("Reserve matrel ke r1:ugl:|.a_1 g PSS _l.. _i. AN L 54,]-‘7,.},;“_
costern Madueaseor, collected by F. Gilaw 32 2. 19095 (Fag. ok
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and lareely closed suleus spermuticus is shghtly biturcars lor abowt 73 of 1s if:‘l?[l‘l. e E j- _r_'sé'f.; ?: i o _
. ; . g T ] - S T T e T = H " ER T == 1
with the branches wrminatine lweradly n spineless extensums oll the suliate surface fo Bty € B mEsES9ss S T-o=co 2 B8 wma =1
- TRl o ’ E'wn _:':EEEE-EE.:: =
{ar below the tip of the henipeius, =2 F8gZEEC 3
ga BdEaz=c ==
e —:-:2"-‘--—_.u15_§.—= z 7 i E S L Tl A i ), e i r =
shp= E=E8=- Uygpd ==
MR = oy B Bl s iR
. o . e TWEEN ATRICAN AND MAaLaGasy sPRCIES 2T e EE B Ee g
SOALATION AND MORPHOLOGY - COMPARISON BETWEEN AR Ayl AL ALIRAE ST RS ERTEER. &=
LEE;_—iiE“::: = fl==st=t=p=F =t =F == - =t s | e
TIPS ERESERE 3B
- v . T 1 e 5 __- M=
Table | Eives easurements and scale counts of the speaimens exmmined 10 L£EES ’—-;_:',5 S ulk | &
: = : i o il D ERamEn ey e o O SRR B T S R T b Sl At U
; ) b Y ! IE[I "l.'ll.[ll Th't‘- I'In."'f:' ﬂLI”lI'II'-. Ill'!l ]E I"l"'l:"";'l'I|.|"1]|'l].|:\l"I IdhlL 1 HL“:”-”.I'! '__ B | ':E —= .-_I=l :_ et P ey Py mpe s, R el e el Lol o e AL e - Fa Rl e
Lhe present study. compar : A el i
' : 4 b N akr i EEEECEFRpEE | &
Fleas metme und meristic data of all species considered. A direct comparizan hetween i. 258 §i57 -
il K N i i STNIY i _:—""_.""l:l'—_.-:l -:."_‘t' __1 [== e ==« =5 F=s | [ == | == {Fe i | T w P . T
Africun and Malagasy taxa gives the tollowing results: epall S : . —
SEpsTEE5EE 4 | 3Bk
. N U | ooy W o =g e L B e— o B B
Size- African species meluded in Geeipsas oo selatively small snakes (up to 2= _3; SEEZ3 . ZE=
I PO SR L | L 3 s i o e =2 =R Bl T 4= e 1R Ca L L. e
; e brue for Aalaensy Ge ety exce G =B mg T RES BB ol i . o 4
520 mm total leneth). The same is true for all Malagasy Geodipses | EfE B4R 53 XRESE EBLEL 43 :
: & - T ey :,-__Ll-:r-._—::._‘:.'::_‘ = = :;_':-'_I_'I. [ T 3 A = 1 =
infradineata (ea. 790 mm toral length in the iyped. O ol ==Ea. =Efa-cpk 23 Lk
n i X : a = bt e . - LT B Ep s Ber- o ~vm, ke, e o0 = i
Relative il tenath. The tail is relatively short (less than 20% of total lengthl 32 EEEEC LR 8 LES's HIbFgedaso =28 X i
. . " i - ) . 7 . b ey Erodelre s B HEH g - E R = TR = - b o = Lo
i.ﬂ :_'L“ .'"'l.]l'l'..'i]l'l taxa ﬂ‘:'vi‘:'li;’_ﬂ'ﬂd [0 (,-E-r_JfIJJrJ.E“I.E.\.. ]'I"I-E‘ SHITIE s True for r"'."].lldgﬁ.!':} f.rit-'i'lrn'f."\r.il‘n = ;j ,:.-"'}‘ E :_5 -";"'—,_ = iI __+H': I: 5 |_4 g il;" -Ijr-lf -lf : r*I ,_l: IJ i i .:_T
e TSR ES A" | E = ES e
ecxcept O, et i e, . 523 Qéﬁ_—fgj_% L
a"h'lf.rﬂ]b{.”- i) 1‘-&‘”!’":'.4'{. .i'-I"II:I!I'IL“.'F.' -"".I.II‘I.-H.-:-]” {J:I'."”inllril;l-"rll-!.'l hi.‘|1'|"|‘: al ]_‘E‘I.I.-t]'i'l' |U"|-".. J.il..Il]]h-L:J “:I- 13 S EET% E.: E g.':_ I'__" ) I a0 P e S E T = ) e ATR o W B PP e Bl
W o _ : IR R r e R RS uun e =
ventrals In common (122-163), with clear dilferences between some T, I STERDSTRNS =
5 =5 . . P S A R i =
e i : ; entrals cher numiber (up Lo 3R FomE 5 =
Mudapascar, most species have i low numiber of veatrals but @ higher P e __E;E 3 5E S g N L L = Nt wmn i
: et i o B et
LY 17 is founsd in GG, infralinei. E-SheEodEE L
Nupther of dorsal scades.- Most of the African 1oxa (procierde. varerore e =% 4= = EEE i = TE T s ST ® T, T Ee
RPN T e N i e ok as 19 rows (17 1n SRS EgmEERE 3 . ; - ;
witd iaedierty have |7 rows of dorsal scales, whersas depressive s las 19 EoE TEEIES G BDE AT LELAE LD £ A 4
i ; : { i B . R o P LT S L - R D B g e e e e = - =
gne specimen), All Mualagasy -I';L'rra:.".lp.m_-. have |5 rows, == '.j' “ZE:TE3 v .
Pee- and pastocitlery.- Afriean Geodipas have 2 preoculurs L] I wanere: ZE23EdFs23 || =
' S T T Ade of cx e bBona= = e e B, ~Ser el ey et ol T = i =3
coead). Al Mulusasy species have only | preacular (2 precculars on ong side of the Eﬁ'iE 3 4 ifz |7 : e g - CTaEE Duse ns T =
g, o = alert 5 M N T Gl R i
head in ene speeimen of Go infraffneara), Most Alrican and Malagasy faxi have 2 e EI gg-a_e E'E A " 1
' i . f : . e dnele spe- e S e L -t L ! _ =
postoctlars (the upper postocular s mostly larger than the lower), but single sy EESEEE g eE T e TISS aaRNTE REED B2 ER
: 3 - . i P et _-.-"-.-_t'=-—-7 ':':-Fﬂ'vj THET ST L = LR =SS L & T =
cimens of several specics hove 3 postoculars. _ Be:-5=E= 2132
i- H 1 i 51 dug & ] 21 | Y 2 = = - i o= :: = — T, = - - —_ - o - — i
Tempearals.- The configuration ol the temporals cun be used o distanpuish the E EE?EE EHSas A Godsrt SFSHFHFOR SHHOE o o
. ‘ ] ' ) o 1 ¥ {4 -.'\'\-. I. ﬁ‘-"\::l:: El::“:ll-- .: I S -
Africun species [rom all Malagasy snake species vonsiderned, althoueh the distinetion ! '_&.gji_g 3472 E
3 P , e i Wil 1y =5cR.e3upE = .
s not s consistent as would be necessary for a diagnostic o phviogenctically z 28 e E"_:.'E;E = Y - - e R
: =% H A 19 N 1 i u -'. _I\'"—_.: Sl B~ i ] - e S Ty Py = e e et e Ly ol —_— - B "
valuzhle character. The African specics huve mostly 1+2 fempordls (1+3 in some Cr jEESgE JEERD i
1 Dl 3 LT =2 ..o ufok & b
depressiceps), and the upper tempotul scale of the second row 1s mostly longer G AL g SEEocl B e .
X % At . - . ) | RE— e :-:-'-E'E'- _'U-F'::'E&.:: - - ._lf::!_‘;.-.:_;lﬂ_"_rtf.x ﬁ':"-.:.”"_:.. _‘.J Er g
lhus reaching further pusteriorly ), often abaut twice as long as the lower scale. This SFRAECISARE 5 | R-mIEGZEANESSS EEFE It EE
= H ! - » 2 oy oo T - = = | I=_|: = E
weis Obgervad (il least on one head side) in 10 out of 12 G dipressiceps, and can be EEE- SEZ==S2 BT e T E = : s
. - o : st 0 NPT R I 7. nrocterae shown by ESBoggEgszl & - s = . s
seen in the pictures of the holotypes of G yaneroceg and L. prociecae sh y g =55 A2 S E
EEoasTEE B8
Rasmussens ¢f ol (1993) , Chise tE-I S 6RER Tt &S
A cimilar chardcter stite was oot ohserved moany Malipasy specune “ bk 223 = E EH IS S e - - =
: SRR | i [ ciaf one G, heimi and one G. - SED B w B e E B T s Y E= e e
have either 1+ (G, vincke), 242 (one head sice af one G, fesimd & l'» " .' ; E;T_- = :_; E ;'Eri: 2 F ::| :él % i el iy u'——; ot eh = :,-:-E"i = E—i %E—
] e o v TepL i T — d .= H— A = o =l Bt Bl B B ettt - B e =S T A - =
lineata). or 142 remporals with the lower scale m the second raw reaching fwther S eFE IS RATE T E G mrbbEae RS S FOHE 3V 3 @n
artar Wiwation is abesrved i one G, heimi in table 1 and in S EBEZ S S Y R r e LD SOMIET E2X 25
rhan Lthe upper soule, The latter stiualicon is o U i e T s ==k é":H_T._',%-_; s = ._‘-J_.‘J—:EE_;EI:_I_::-::gg = iL-EE“' = R 5 iELf
G. infralineste: bwo specimens in bl 1 ods well as the drawing in the onginal SERXIRES>ER|lZ (WEEEEEEEFIEENEAE SONAE S BN u Bl
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111 | HOIMIAS AULUGLER. M
. . - . e 1O wlate 330 amd He, _ =S ERLH B riw | =5 -
description and two specimens pretured byt & YENCES (32 }lL pflf;ll'd- o le 1%:n SabsEuToes E 2| = A B
= . i p v aa considercd ditfer from the ATRCan ks Rt = g e ol R SR =& = T ox R N L & m
5151 Also the olher Malagasy gtnudll.ull'-._h:it'r L — sisict-phaee fs made um £%u B AS = -:r ) )
Aluaticling no reaular temporals can be identified; the comespin : E b B iy =29 3282 - Z B = £
- - : WEL S L ' 3 WEEHIFLEN, . o = i = L = e S - L 3 #ry
by pumerows small seales. Compaophis hav a conliguraion o =+, and Fﬁ-.h:lf i Fons 42823 4 = _
e ; . o i TIPS SR I n: - lover scale mothe second TOW e M| g =
followiny the drawing of DoMIRGLE (] 88 hay the | S - E3e5: {:;E JE = M v w o m om s -
; : T e S e e e Ry i
|'1:"E|1.'h|1"|E I'L|['T|'II.'_'!' LHEI" I.h'.'." :I'II-'I-""[ ':":..J.].L. . i -: -.E s :_:: = 5 x 4_-:—5 =T .
Supralabialy- G. depressiceps, G, do marliert and G vanerocesdae HAN ! vEgEASASE L |2 2R
- il aalarbiinte. il and Nth entering S EFr o= i e w : 5 i
supralahials, wherens (7. procierae has ¥ supralibials (third, fourth, o _ 0 E VI =ThES :E o S R S . - . . ¢
- - . N e v = F b Rt = 5 o = = R 1 I ¥
the eve) Al "»-!'.=|1.'1;-1u'i'» E;ﬂ_;.lrl,lflpﬂiu; havie :..'|_|,|_1|‘r1|i1|:'_'lifljh. ol which the T.E'Hlll L _H'l]-TT S E 3. .—:-? = S o _ s
% . . it ) o . = . 1 = Rl i P g = =
enter the ove. Alluauding has & supralabials, but only fourth and fifih are entering 1 S2TIS-F28% | 23 = &
# " | ! - w i R —___i_'.,_." ..& ."=_:|-_.._. O - % = - o = = = = = [ b
eve, the state is thus possibly not homologous o the state.in the Africun prociefae ZSe w%mE oy ok i
Vi, . . 2 e ] N K TR JER o pls Eh ! = e B = = =
tnfralamuls- A differcoce is found in the pumber ol indralabials thid Lflnlinltl R Ea R R - o T - T = g
, e e . 3 1 Chod murlierd and an AT A R ol ) ET & g X Sy AR S 8 T 3§ =
the first pair of sublinguals. These are = an most taxa, but 3 1n f’. . | i at: T”f’%@ fFE E B & 2dileets =% 3 =2
most G. vaierpeegae. S-6 infralabials contact the first sublinguals in A Hum.r::mu. ] —FEfEEILl. ) :
; ' - mbanranion of the sublinoual scales can be uscd 1o EE-S3pE Ty = — . ; LS o R i Zren
Sublinoual seales.- The canfigurarion of th "’"hh”r:ufi 9 outl of 10 G sl i B0 E XU ¢ e E g il A
sePArnte miosl Adrican specimens from the Malseasy taxn, 1o out G s : SfrupogEEs e e =
: . wmidel enkb 4l scales: these ST E SRS E ST
depressiceps these are Lhree reenlar pairs of longish sublingual hmlﬁl.; hchlij" b SEE 98=a b b z = B B = .
=i : . : Ui i | - » phserved 1 the PR EDREee & B A e ‘es o1 L ' -
the ventral seales immediaely begin. The saine siuatinn cal b I SESSETEESS . N . o o A
holotype of G, vateroregae, whereds the holotype of G procierae has sume lfﬂlT 1]=_=r SEZESEyLSEL
. ¥ T = & p Y e S ol Lo - S | e —- - =
: i : 5 vairy of laree sublinguals and the BEXv S EBRSnr | 82 | 0 B 8B o @
laree) scales irregulurly interposed hetween the fwa pairs € E "_Eﬁ*‘ [ contras! AEfgisxdBpd | &2 1§ & 2 8 Z 4 = = = = W
beginning of the regular ventral scales (Figs: n RASMUSSEN ¢f af. [U95). In Contrst, ZECBERBISES
= B . S * 2 " mary &} 4 g 1 g E: .::j.H-
the Malagasy Gepdipsis have only two large pairs of sublinguals, and ”’l”mr-} | REL E RZHCBE™ ~
: Al ' o A  heomnine o o 3-D A e T g I s r- = = o = ;

; e lap cenloe are interposed between these and the begmning o EZ=ExE 3 kel S £ & 3 o@ o= Tz 3 A
aumber of small rregular scales are IrTlLTI-“JH-‘L] b DA - F=-S3_.TEET LS =
the ventrals, A similar situation is also found in Bryeopiis and Al | " RsE32 E wij"—:_é =

. . Y v characters ealubil varnashon within w5E 2 E=Fo JNE = 8 & £ £ & & B 8 f =
Other scalation characters.- Several other characters exl e kewled SESERE-Swed |5 5 = > MO e e oW 2
lhe snake specics considered m the present study, Alluaudine has strongly keele e ZZHa SEE B
sl * R e 4 : - = e e WL = ek = — = —
: : o e P e JReve cale . oo B AEeS T = P = o
dowsal seales. o character shared with L depressiceps Irom Alrica HL“.::MLL!T.J BESS>EHESS L SLELELEL
: : - a fici b eadrn B e il e — R — P oo ko
: , e Jil ent (own unpublished data. S_WELT_=SEv5L | i S L . 2
lipssteuctures of these species are completely ditlere i A o ZESZESE L2, 2 i e e e = m B
tndicatine that the keeled states are mil homolegous, G bewlenger) 15 umgue | AEw YR IS ;_ﬁ 2 PR e PR e ¥ F o m o EER
o . v d . o x. . iy ‘b o N .\_r_::._.-__\‘.': SR R
havinge two loreal scales: G. procrerce has mndivided subcuudals, a character state EEEcS3EzEgE: O R - i "
e RS, o I = -f & i = e Ex -
’ . am BN o T T = — =
shared with Athwuding, FE 2 Efe P ERE T v R R -
b . T i - e Ve R '-.1.[1d . L <3 _iu:"- = R = p: = a0 = i = =i oo “t i,
Maxillary teeth, Number of maxillary teethas 17-19+11m G vanerocest { S8 EeagTER e = 3R FE O :@moM O OEH O OM
G. proctecae (mean 18] and 178, N = 28 und 13, respectively, RASMUSSEN &7 i, Z FE;E EolS L gss = s
: : Y . I S R (v, intrelinedro EaEEHE LEEE g A
995, Rasmussert pers. comul, | 15-18411 in G, depressiceps und G | ITd {2411 5o ':ilg =1 EE = R = S s wE
- s v et b TG ; s, COMITL ), and 12 oo = = d TRL=I = —_— = M= =
(rean 162 and 16.3, N =13 and L respectively: Rosmussen. p e %_—'x bR s A s = o6 EA
R BeETE=-zbE S Lol & I T
G vineked {DOMERGUE 1988), ,:j SE a2 LS B¢ L
e L b EE S SEEE
[ e o R e = AT
e - R } = p o e — . . o ¥
: 26 Hoagapdas gl e e ey B LS =S = r-
ISCUSSION E=S S35585 % neRERrIdR R B F R E 2 OF
i o O T e = R
B rEEREudE’ “
| IEM I PENES MORPIOLO =23T 2853 BB ~E B 3 o
. o e == (T R C ol o = ) = = . =
. ¥ Iy T L W P T R, = B T - = - . T - =t
: e e s = present study indicates that S Ea R s H oD TE E§ . 0§ § E2 57 % E
A comparison ol the hemipénes deseribed in the pres ” - i und G “I;—_' 22 E g 2= . EE T 3 5 3 2 = Fs: S8 8§ 3
i -y codinsey denpressivens, (no procterae, & . iy xse 3G =2 B2 F OFE % F OE F OS5 gF d% 3
the uffinitics herween the African wusa Geodipsay depressiceps. IHL i i By SN EET 8309 g8d = & ¥ 4 7 F ¥y 24 333
e e i S XL Alirisy Species, el Rt i I B b~ T T e (. : : & 3 g == KFE ST S
canerpcegas are much ¢luser (e those of ooy af these waxa o the Maligusy sp e e A R Sy W ¢ B g 8 8 ST mi B
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T A% 2 TR MIGHTL VINCES: TRANK GLAW & WOLFGAM ARLE

> A - el as w in the
Wiilin the Afrcan species tescepl e Geodipisas dopressiodayl, dy well a8 thl
PSS ; L b e b N e AT sencly G
Malapasy Geodipsar. it is quite diffionlt i e ILIWF “ n the
+ R " i L i ' o i ] .u_L-:- L
eenital morphnlogy: on the conlrary. there ane clear distinetive leatures DETW
IIu:'-n1'|1*aunc:4 of 1he Afpican and the Maligasy snakes considered, s e
One of the mivst important differences herween the Atrcan and Maag iTir :ic:i
: : - 3 s i snnkes: divig
s the deeply bilureate sulcus sperniebicus of the fomaer. Lo el ithrid huﬂhﬁ: "
-LI'|L'i and Bilobed hemipenes ure offer cliinsidered as plesiomorphic Lt‘ll'ﬁ:llﬂt: i—
) . 3 o A A =nqis exist o also o
A - - o CapLr 1994 However, arglimen |
Unparwion 1967 MyLes & sherine el siih
consider .ﬁi”-l]_ﬂﬂ CTLans with urchividad ~pori HIUHONVES b FHIIILH.H'; 1:"-’”1'::-5_' % l.ﬂllﬁd
c e Py o g 19930, The deep hiiuicatid
divided ones (vg. Blimwe 1 ]Hh.1EI|-;Hr."-11: &SI sl
i Alrican Creadipsits may thercetoee bea SYNApMOTRIIE AL T
O thie othisr hand, we regard thee more hélerogeneaus Spine l:.]rllr.:l.'lll'i..-ﬂj H|1
- R sines ol sedicel ure
the hemipenes of the Malagasy Geodipsas as derdved. The spines % ﬂ:;f‘ l: d slendet
' R e e spimes, The sl and slende
. N Ty T - rrtial]y exdsting as Ly SPIRTS,
.Ir‘._‘l!“.Ll\_L! Il.l l.l |.1|1|_"1L t‘\.LLl‘I[. I“'III 1. '- : " . N ks - ,1: ]_HH_E['
wpinies of Tthe apes avidunlly become lirger (niwards Lo lower TlUﬂU]:"ﬂﬂ deenpl
) e, L i el iy . i " i oo i
contrasts with the st in Gl deprossicepy, which (alse vencermuig L d [E!h:;
ST : R crved o
wifurcate suleus and the traneal ridues of Lssue) seeilis 1o he the l11l.t:~_l de f1+_'i-] e
' . ! L : A Coptinpois mng ot elong
i ol i e 1s ooly SITIE L and contin :
African lusa, amd in whch there : N 1
; oy * Aracier d GLovekerocegay ure
i a A i * hemipenes ol e procierae Jll :
spines on the runcus. Vhe hen | . : e
I131 wacteriqed by a laraely plesiomm i, nearly complere spine o ”"“DET‘IHHH‘ Ty
1. r . . " [ - b . . ] R . i % : : . . H. u L:K‘
dilleremiated in iy spines of the pedicel and stoonger ones of rueas and ap s o
: ‘ T STRIT i sate sirTace
Furtherinore. anil conliasting with the Alricun '-}':'t._l.:ll..h. .T.|_'!|s.': L:.EIHL.;’I.T:L -‘-'I.I:i xd;‘ i
he lower trudeus of the Temipencs ul the Malagasy Goodipsas HERERO. Ve '[ o
L; . = . A [ I.I.
iterruption of (he elongide. strong Spiies. which 1s fitled up by tny ﬁl“”“f
i 3 £ BL . ; : = ol sLUrTade,
mcdially ot e pedicel there are o isolied strong spines on the asuleate s
H I 1
ghsent 1o the ALvcan speeies _ : . i et
Since the hemipenes of i nepresentative vl the eenus At are d‘**‘_‘tllﬁt:]'-’f
et : ‘ cille affinities cun be drawn, Thers
for e first time in detail, fivst Ty pod heses on possifle aftinihies |.1ur1 b .Jm -
upe several hermpenia! features which A, beflyi has in commen with Geadipsis fie Eih‘.'
il =t ; ) : st g - ‘U,
s e dnfredipine: L) The sorall and reduced spines ol apex und upper ml:;"‘ l- i
: i : : e it § 81
the enturged spines of the Jower WHOCUs. wlhich are !l'lLL].lLlH}'l q:l.:n;lpleb i
S ' - tE s tie - e hons o 15 shorl branches
A A : by sliehily Bifurcate suleus. with g . ;
pealcate surfice; and (@) the Ly MIEIRLY AL _ i) there em i
. . 3 1 Y tured thar regarding
L AN Vo AT 8 i i e hermpenis, Thus 1t can be EATE
rermminating far betow e bp o . ok [ b el
h -mttwu|-ar|11un'.lln|Ir.m Malaeasy Geodipsay exhibit closer altinities 10 Allugud
L™ - ) s L ; . g .
Belfvi than o the externally mor ston il Alrcan Lisa,

SCALN TN . o v Alrican from the

Ceale chamelss do nal pneguivocally differentiaie l.'.hL !"..III‘LL.;I.E]I { i
Malaoisy Geadipsas, Nevertheloss, somg '-I‘II':J'I':.}“'{E"-:].' Hi;u.v_-: [nlcuul:ﬁL:ltl':l.ﬁ;:l::fllliz‘lfud 5;1
4 b eaale svilar witliin all o most Adncin B A : i
::;SLT:E;I.”;;:SL'm_ which on the other hand are ruther m.m-n:‘.{.“.]fml_“ ::ﬁd:fllzib‘;:‘*:ﬁ
churueters, The nuibser of dorsal scile raws. O e .:-E,uithll'_"-"_v 1; i
Muadagaseur (axeapl the ruther distines ‘LH_::_:md.mm bt mlﬂ.mn‘ i f;':; 1? m“‘ur ol
fand in one spectnren of the remaining AIRLUN AXON HEPTRISHEN Iy SR |
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Alrican taxa have 2 preoculars. o simaton not found m Malagasy Geodiprsay (only m
Alleneline ).

Nooset of chormcters could be adenritied which would elearly distup the
inefornity ol e Alvcan s by aroupine one ol them neawer o the Malagasy taxa
Uian the others: depressiceps has 19 dossal scale rows as the Malagasy species, bur
las very distinetly the "Almean’ state ol temporals and subhogouds: proererne, winch
higs (1 e holotyped oo sublingual conformation sinular to the "Mabsgasy” stiale and 8
supralabials (similar but pot denoeal (o the Mulagasy Alluaiding, has 17 dorsal seale
rowvs and oo "Adrican” wmporal ¢onfiguration; ceteerodéeae which has only one
prevelar ke the Madaeisy Creoedipoaws has 17 dorsals aod " Adrean” coufiguranons of
tempuorads and sublinguals

We did not undenake o phylogenete polocieahon ol e character stales
wlennfied i lepubosiss this would Wave been clearly premature in such vanuble
Choracters withiout o more extensive analvsis of colubrid snakes to identfy suited
gtleroups, Severtheless we conelude thad plenencally there are obvious relationships

herween the tour Admean faxie and that data From lepidosis do ool contradiet the
hvpothesis that they represent 4 monaphylatic umt

TAXONOMIC CONCLUSIONS
DESCRIPTICN OF A NEW GENLE

The distmer dhiferences  hempems morphology mdicwte geoene distunctness
e Malagasy Geodepsis from the Afican W so G indluded m e senus. Similar
arguments have previoosly prived oo be usetul for sphitting several helerogeneous
anuke enera e wits that veflect moee correctly phylogenenic relationships, e g.
Kosssans & Esrrie (1977) ol ihe peous Nevery, Doweng & Fries (1987} and
Powrana & Pricrs (1988) of the genus Elaphe, Groyn & Conaxt (19900 ul the
aapies Aghistrodon, nmd MYFRS & Cam B U9 ol the senus Bludinged: cortinly
some further revisions will follow (cg. BoHME & ZImGLer in prep. regurding the
TEALES Cenromteliag,

Since the Alricun tuxn were all ol desertbed as belonging o aleeady
e senera with detined type species (Gondipsas: vaneroeegpae, Drocierae, mir-
liewi: Trogudonoius: depressiceps . mo generic mume is avidlable o group the Alncun
Laxe 1l @ genus separate from Creodipsais: a new generic name 15 thereiore nesded
and will be proposed below,

The sepmrution of the Almcan wxa o Geodipsas on the geaus level is further
corroburuted by recent studies of Worieoirs, Koctva & UNDERWOOD (10 prep.) on
rletal clands in Atrveraspis, Cieadipsas, and dparallacine spakes. Following ths study
[Hnderwood, pers. comun, |, the taxd degressiceps. vairerocegae and prpcierae "have
sequential supratabial, Dovernoy's and supecior el alands wand also inferior nctal
plands like Apavaffacins, | ] In s dondibon tey contiast with Geodipsay infri-
lineata, the type species of the genus: This suggests thal the Adncan species are
aparalluctines’ apd are wiongly ussigned 1w the penus Gdodipsas”






