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ABSTRACT 

Raxworthy, C.J. and R.A. Nzlssbaum. 1994. A review of the Madagascan snake genera Pseudoxyrhopus, 
Pararhadinaea, and Heteroliodon (Squamata: Colubridae). Mzsc. Publ. Mus.  2001. Univ .  Michigan, 182:  
1-37,  25 jzgs. The colubrid genus Pseudoxyrhopus, the largest endemic Madagascan snake genus, is 
revised as a result of recent collections. A synopsis is provided for all species, which includes new 
biogeographic data and field observations for P. ambreensis, P. heterurus, P .  microps, P .  quinquelineatus 
and P. tritaeniatus. Three new species of Pseudoxyrhopw are described, two collected close to Thlariaro 
(Fort Dauphin) and a second from the Betsileo region. Based on the new material, P. duhius is 
demonstrated to be a junior synonym of' P .  tritaeniatw. Pseudoxyrhopus occipitalis is transferred to the 
genus Heteroliodon, and H. torquatus is recognized as a junior synonym of this species. 

A synopsis is also presented for the genera Heteroliodon and Pararhadinaea, both previously con- 
fused with, and probably closely related to, Pseudoxyrhopw. An identification key is provided for all 
12 species of Pseudoxyrhopus, Pararhadinaea, and Heteroliodon; comments on phylogenetic relation- 
ships, biogeography and conservation are also included. 

Key words: Rcptiliu, Squamata, Colubridae, Pseudoxyrhopus, Pararhadinaea, Heteroliodon, Mu-  
dagascar, systematics, new species. 
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INTRODUCTION 

The  island of Madagascar has three families, 19 genera 
and 66 species of snakes, including one genus and three 
species of boids, two genera and nine species of typhlopids, 
and 16 genera and 54 species of colubrids. Endemicity of 
Madagascan snakes is high, with just six genera (Boa, Ty- 
phlops, Geodipsas, Liophidium, Ithycyphus, Lycodryas) and four 
species (Ram#hotyphlops braminus, Ithycyphus miniatus, Lycodryas 
gai,mardi, Liophidium uaillanti) occurring outside Madagascar 
(the latter three species possibly accidentally introduced to 
other Indian Ocean Islands from Madagascar). The endemic 
colubrid genera Heteroliodon, Pararhadinaea and Pseu- 
doxyrhopus, with one, two and eight currently recognized 
species, form an apparently closely related group with simi- 
larities in dentition, color pattern, eye size, head shape, and 
behavior. 'They are among the most poorly known Madagas- 
can snakes. Although they have been collected from many 
scattered regions of the island, they are documented by very 
few specimens, and several species are known only from 
small geographic areas and are probably locally endemic. 

The scarcity of museum specimens of Pseudoxyrhopus is 
striking. Guibe (1958), in his monograph of the Madagascan 
snakes, presented data for just 20 specimens of Pseu- 
doxyrhopus representing eight species. Most of the museum 
material was collected during the last century, and the most 
recently described species was by Mocquard in 1904. 

From 1989 to 1993 we collected 28 Pseudoxyrhopus speci- 
mens representing seven species. These specimens represent 
significant range extensions, clarify some aspects of ecology 
and behavior, and contribute to the recognition of two new 
synonyms and three new species. A herpetological survey of 
the forests in the Tblariaro (Fort Dauphin) Fivondronana, 
southeastern Madagascar, yielded two new species. A third 
new species of Pseudoxyrhopus was present in the collections 
of the British Museum. In  this paper, wc describe these new 
species, summarize new information for the other species, 
and present a synopsis and revised key for the genus. One 
species, P.  occifiitalis, is transferred to the genus Heteroliodon. 

A synopsis is provided for Heteroliodon and Pararhadinaea, 
both of which were previously confused with Pseudoxyrhopus. 
These snakes, like Pseudoxyrhofius, are also poorly repre- 
sented in museums, and this is reflected in the most recent 
reviews of each genus: Guibe (1958) presented data for a 
single Heteroliodon specimen, and Domergue (1984) summa- 
rized data for four Pararhadinaea specimens. We present data 
on new museum material, including three Heteroliodon and 
three Pararhadinaea specimens collected by us between 1989 
and 1993. 
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MATERIALS AND METHODS 

A total of 68 Psez~doxyrhopw, seven Heterolzodon, and three 
Pararhadinaea specimens were examined, representing almost all of. 
the known material. All specimens in the Museum of Zoology, Uni- 
versity of Michigan were collected in Madagascar between 1989 and 
1993. Photographs of these specimens were taken soon after capture 
to record natural coloration. All measurements were taken on pre- 
served material, using a ruler to the nearest millimeter. Standard 
colubrid scale counts were used throughout. Dentary and maxillary 
teeth were examined by removing the exterior gum surfaces of the 
in situ jaw for representatives of each species collected by us. Tooth 
sockets were included in the counts in cases of tooth loss. Tooth 
counts were not made of' other museurn ~iiaterial unless already dis- 
played by dissection. Snout-vent length is abbreviated to SVL. T h e  
following museum abbreviations are used: BM, British Museum 
(Natural History); CM, Carnegie Museum; MNHN, Museurn Na- 
tional d'Histoire Naturelle, Paris; MSNM, Museo Civico di Storia 
Naturale di Milano; SMF, Natur-Museum und Forschungs-Institut 
Senckenberg; SMNS, Staatliches Museum fiir Naturkunde in 
Stuttgart; UMMZ, University of Michigan, Museum of Zoology. 

TAXONOMIC HISTORY OF PSEUDOXYRHOPUS 

In 1863 Jan described Homalocephalw heterurus, a colubrid 
snake collected from an unknown locality in Madagascar-. 
'This species was placed in a new monotypic genus, which Jan 
defined by the following characters: rostra1 wider than high; 
divided nasal; loreal small and elongated; one preocular and 
two postoculars, both in contact with the parietal; temporal 
formula 1 + 2; eight supralabials, eight infralabials; the fifth 
upper labial below and in contact with the eye; smooth scales 
in 21 dorsal rows; divided anal; subcaudals single on the 
anterior section of the tail, double on the rest of the tail. 
Giinther (1881) stated that Homalocephalus was preoccupied 
in entomology and, therefore, replaced the name with Pseu- 
doxyrhopus. He also described a second species which he 
named Pseudoxyrhopw microps. Williams and Wallach (1989) 
recently pointed out that Giinther erroneously believed Ho- 
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rnalocrphalus was preoccupied by the dipteran genus Homal- 
ocephala Zetterstelt 1833. Smith et al. (1992) petitioned the 
International Commission on Zoological Nomenclature 
(ICZN) to conserve Pseudoxyrhopus and suppress Homalo- 
cephalus, a proposal we support, because Pseudoxyrhopus has 
been used continuously for the last 110 years. In anticipation 
of this recommendation being endorsed by the ICZN, we 
continue to use Pseudoxyrhopus. 

The type species of Pseudoxyrhopus is Homalocephalus hetrr- 
urlw by originally monotypy (Brygoo, 1983; Jan, 1863). 
Welch (1982) erroneously considered Pseudoxyrhopus microps 
to be the type species. 

Boulenger (1890) redefined the genus as follows: 16-18 
maxillary teeth, the two posterior teeth strongly enlarged 
and separated by a space from the anterior teeth; anterior 
dentary teeth much larger than the posterior, and increasing 
in size to the fifth, sixth or eighth; head scarcely distinct from 
neck; eye small, pupil round; cylindrical body; smooth dorsal 
scales without pits in 17 to 25 rows; short tail with subcaudals 
in two rows, or partly in two rows. Boulenger (1893) further 
modified this definition to inclutle: ventrals rounded, hypa- 
pophyses developed throughout the vertebral column. 

Based on the character of the enlarged dentary teeth, 
Boulenger (1890) moved Liophis quinquelineatus, Coronella mi- 
crops and Xenodon punctatu~ into Pseudoxyrhopus. He consid- 
ered Liophis imerinae to be a,junior synonym of Coronella mi- 
crops, based on their similar morphology, but because Pseu- 
doxyrhopus microps was preoccupied Pseudoxyrhopus imerinae 
was conserved. Xenodon punctatus (not Liophis punctatus, as 
shown by Welch, 1982) liad been described by Peters (1880) 
and was collected in Brazil. However, Boulenger (1890), af- 
ter having viewed a sketch of the dentary teeth sent by Dr. 
Matschie in which the fourth and fifth teeth were drawn 
enlarged, thought this was a P~eudoxyrhopus species and that 
its origin would prove to be Madagascar. The following Xeno- 
don punctatus features were also shared with the Pseu- 
doxyrhopus species: supraocular not more than half the 
width of the frontal, loreal longer than deep, one preocular, 
two postoculars, temporals 1 + 2, and divided anal. 
Mocquard (1909) noted that the teeth were not mentioned 
in the original description and he questioned Boulenger's 
decision to place this species in Pseudoxyrhopus. 

Hoge (1958) examined the holotype of Xenodon punctatus 
and found it differs from all Psevdoxyrhopus in that the ante- 
rior dentary teeth are not enlarged. In addition, Guibe 
(1958) noted that, in the original description, the specimen 
was reported to have three supralabials in contact with the 
eye, a condition not known in any specimen of Pseu- 
doxyrhopus. Hoge (1958) placed Pseudoxyrhopus punctatus in 
the genus Sordellina Procter 1923 and considered S. brandon- 
jor~esii Procter 1923 and S .  pauloens& Amaral 1923 to be 
synonyms of S.  punctata. Sordellina punctata is endemic to Bra- 
zil, and there is no evidence to support a Madagascan origin 
for the holotype. Hoge's (1958) findings were not cited by 
subsequent authors (e.g., Welch, 1982; Brygoo, 1983), al- 
though recent Madagascan colubrid lists (Blanc, 1972; 
Brygoo, 1983; IUCN/UNEP/WWF, 1987) do not include 
Pseudoxyrhopus punctatus. 

The status of Pseudoxyrhopus tritaeniatw and P. dubius has 
been controversial. Boulenger (1 896, 19 15) considered P.  

tritaeniatus and P. dubiw to be synonyms of P. microps (al- 
though no justification was given). Mocquard (1909), Angel 
(1934), and Guibe (1958) recognized P. tritaeniatus and P.  
dubius as valid species. Domergue (1969) commented on the 
similarity of P. tritaeniatus and P .  du,bius to P.  microps and 
suggested they may deserve subspecies recognition only. 

Boulenger (1915) also placed Rhabdotophis subcaudalis 
Werner 1909 in the genus Pseudoxyrhopus, although this 
taxon was subsequently recognized by Guibe (1958) to be a 
junior synonym of Pararhadinaea melanogaster Boettger 1898. 
The loreal scale is absent in Pararhadinaea. 

The genus Pseudoxyrhopus is currently represented by 
eight species: P. ambreensis Mocquard, P.  dubiur Mocquard, 
P. heterurus (Jan), P. imerinae (Gunther), P.  microps Gunther, 
P.  occipitalzs Boulenger, P. quinqurlineutus (Giinther), and P .  
tritaeniatus Mocquard. The genus was most recently re- 
viewed by Guibe (1958) and Brygoo (1983). 

THE STATUS OF PSEUDOXYRHOPUS TRITAENIATUS 
AND P.  DUBIUS 

Pseudoxyrhopus tritaeniatus and P. d u b i u ~  were always con- 
sidered to be morphologically very similar. Angel (1934) 
used the condition of the anal plate (divided or entire) to 
separate the two species, and later Guibe (1958) used the 
following pair of characters: Pseudoxyrhopus tritaeniatus, anal 
divided and three longitudinal dark lines on body; P.  dubius, 
anal entire and four longitudinal dark lines on body. Both 
snakes are very rare. Pseudoxyrhopw tritarniatu~ is known only 
from the holotype, and P.  dubius is represented currently by 
just five specimens in Paris (MNHN), three of which were 
not available to Angel or GuibC. One specimen, MNHN 
1950.153, a skin of Pseudoxyrhoplfi dubius collected from Am- 
batomainty, which was apparently examined by GuibC 
(1958), could not be found in 1992. We collected a further 
three snakes and were given a fourth specimen that we iden- 
tified as either Pseudoxyrhofius dubius or P.  tritaeniatus. 

The holotype of Pseudoxyrhopus tritaeniatus, MNHN 
1891.24, has three dark longitudinal lines on the body, un- 
like the nine other specimens, which have four or five lines. 
However, the median vertebral dark line of the Pseu- 
doxyrhopus tritaeniatus holotype is very broad, giving the im- 
pression it represents the fusion of the two median lines seen 
in the specimens referred to as P.  dubius. The  Pseudoxyrhopus 
dubiw holotype, MNHN 1898.7, has four dark longitudinal 
lines on the body, with the two median dark lines separated 
by a pale vertebral line. . . 

Three specimens intermediate in color pattern were ex- 
amined: MNHN 1978.48 has two dark median lines which 
are nearly fused, being separated by a very thin pale verte- 
bral line one scale wide; MNHN 1930.365 and UMMZ 
203649 have five dark longitudinal lines, the additional fifth 
line being a thin, broken, vertebral line between the two dark 
median lines. These three specimens represent intermediate 
color forms between the Pseudoxyrhopus dubiw holotype (a 
pair of well separated dark median lines) and the P .  tritaeni- 
atus holotype (complete fusion of the dark median lines to 
form a single broad vertebral line). 

The condition of the anal plate is variable within the nine 



specimens with the typical coloration of Pseudoxyrhopus du- 
bius. Four specimens have divided anals, three specimens are 
undivided and two (including the holotype of Pseudoxyrhopus 
dubiw, as noted by Angel, 1934) are semidivided by an in- 
complete median fold or suture. There is no correlation be- 
tween the anal plate condition and either color pattern or 
sex. 

With the exception of the variation in anal plate condition 
and the number of longitudinal lines, this sample of ten 
snakes is extremely homogeneous and different from all 
other Pseudoxyrhopus. We believe, therefore, that the condi- 
tion of the anal plate (divided, semidivided or entire) and the 
number of longitudinal lines (three to five) represents vari- 
ation within a single species and regard Pseudoxyrhopus dubius 
as a,junior synonym of P.  tritaeniatus. 

T H E  STATUS OF PSEUDOXYRHOPUS OCCIPITALIS 

The type of Pseudoxyrhopus occipitalis apparently has not 
been examined since this species was described by Boulenger 
(1896), and no other specimen has been subsequently re- 
ported in the literature. At the British Museum (Natural His- 
tory), we examined the type (BM 1946.1.12.28) plus a second 
specimen (BM 1930.7.1.238). Both of these proved to resem- 
ble closely Heteroliodon torquatus, a species we are familiar with 
in the field. 

The genus Heteroliodon Boettger 1913 is readily distin- 
guished from Pseudoxyrhopus by the following characters: the 
anterior dentary teeth are not enlarged and the eye is large. 
The  holotype of Pseudoxyrhopus occipitalis does not have 
greatly enlarged anterior dentary teeth. The middle teeth 
are considerably larger than the anterior and posterior teeth. 
The  eye is large, unlike all other Pseudoxyrhopus. The teeth 
of the other specimen, BM 1930.7.1.238, had not been dis- 
played by dissection, but the eye size is similar to that of the 
holotype of P .  occifiitalis, and the two resemble each other 
very closely in scalation and coloration. The characters of 
both specimens closely fit the description of the genus Hetero- 
liodon given by Boettger (1913) and Guibe (1958), and, 
therefore, we propose to transfer Pseudoxyrhopm occipitalis to 
the genus Heteroliodon. 

The  only species currently in the genus Heteroliodon is H .  
torqu.at~~s Boett.ger 1913. The morphological characters of 
the holotype of H .  torquatus are so similar to the holotype of 
H. occipitalis (see synopsis) that we conclude they represent 
the same species, and, therefore, based on priority, H .  torqua- 
tus is designated a junior synonym of H .  occifiitalis. 

SYNOPSIS 

Pseudoxyrhopus Giinther 

Pseudoxyrhof~us Giinther, 1881:359. Type species Homnlo- 
cephalus heterurus Jan, 1863, by monotypy. 
D ~ ~ c ~ o s ~ s . - C o l u b r i d s  without grooves in teeth; one or 

two posterior teeth of maxilla strongly enlarged and sepa- 
rated by a diastema from anterior teeth; anteriormost den- 
tary teeth increase in size to fifth or sixth and are larger than 

posteriormost teeth; loreal scale present; eye small, diameter 
less than 0.3 times head depth at midorbit. 

D E S C R I P T I O N . - T ~ ~ ~ ~  without grooves; 9-18 maxillary 
teeth, the posteriormost one or two teeth strongly enlarged 
and separated by a diastema from the anterior teeth; 14-18 
dentary teeth, the anteriormost teeth increase in size to the 
fifth or sixth and are larger than the posteriormost teeth; 
hypapophyses developed throughout the vertebral column; 
head scarcely distinct from neck; eye small, pupil round; eye 
diameter 0.2-0.3 times head depth at midorbit; cylindrical 
body; smooth dorsal scales without apical pits, in 19 to 25 
longitudinal rows at midbody; short tail with 37-89 sub- 
caudals, paired, or partly paired and partly single; anal plate 
divided, semidivided or entire; rostral scale much wider than 
high, clearly visible when viewed dorsally; 7-9 supralabials; 
internasals shorter than prefrontals; nasal divided o r  semidi- 
vided; loreal present. 

CON?-EN'I ' . -N~~~ species: Pseudoxyrhopus ambreensis 
Mocquard, P. ankafinaensi n. sp., P. heterurus (Jan), P.  imeri- 
nae (Giinther), P.  kely n. sp., P.  microps Giinther, P. quin- 
quelineatus (Giinther), P.  sokosoko n. sp., and P.  tritaeniatus 
Mocquard. 

DISI.RIBUTION.-Madagascar. A11 known localities are 
shown on Figure 1. 

Pseudoxyrhopus ambreensis Mocquard 
Figures 2 and 3 

Pseudoxyrhopw ambreensis Mocquard, 1894:4. 
HOLO.I.YPE.-MNHN 1893.2 13, sex and maturity not 

known, from "Montagne d'Ambre, Mararaomby, Madagas- 
car," collected by Mr. Alluaud and Mr. Belly. 

MATERIAL EXAMINED.-MNHN 1893.2 13 (holotype); 
UMMZ 200061, adult male, collected 21 November 1991 by 
Loren Caira at Antomboka River, 12"32'E, 49"101S, 1200 m 
altitude, Antsiranana (Diego Suarez) Fivondronana, Ant- 
siranana (Diego Suarez) Province, Madagascar; UMMZ 
200062-3, ,juvenile females, collected 14 December 1991 by 
R.A. Nussbaum at the Botanical Garden, Montagne d'Ambre 
National Park, 12"311E, 49"111S, 1000 m altitude, Ant- 
siranana (Diego Suarez) Fivondronana, Antsiranana (Diego 
Suarez) Province, Madagascar. 

DIAGNOSIS.-A Pseudoxyrhopw with 21 rows of dorsal 
scales on midbody, seven supralabials, and a pale nuchal col- 
lar. 

DESC:KIP.I.ION OF HOLOTYPE.-SVL 235 mm; tail length 60 
mm; 21 rows of smooth dorsal scales at midbody; body 
round in cross section; 146 ventrals; 49 paired subcaudals 
(extreme tail tip missing); anal divided; seven supralabials, 
third and fourth contacting eye; nine infralabials, four in 
contact with anterior genials; rostral wider than high, visible 
from above; internasals shorter than prefrontals; frontal 
hexagonal, as long as wide, shorter than parietals, shorter 
than distance between anterior margin of frontal and snout 
tip; one loreal, as high as wide; nasals semidivided by inferior 
suture; one preocular; two postoculars; temporals 1 + 2 + 3; 
rounded, blunt snout; eye small, diameter 0.23 times head 
depth at midorbit, with round pupil; head slightly distinct 
from neck. 

Dorsum of body and tail uniform pale brown. Head 



FIG. 1. Localities of Heteroliodon, Pnmrhadinaen, and Pseudoxyrhopw 

slightly darker brown than body with faint, pale nuchal col- 
lar. Supralabials marked by pale line. Venter of head, throat, 
body, and tail immaculate pale brown. 

V A R I A - ~ I O N . - ~ ~ ~ ~  other examined specimens, UMMZ 
200061, 200062, 200063, vary as follows (specimen data in 
same sequence as UMMZ numbers): SVL 333 mm, 227 mm, 
238 mm; tail length 90 mm, 58 mm, 60 mm; ventrals 146, 
152, 154; subcaudals 54, 54, 52. The dentition of UMMZ 
200061 was examined (the teeth of the holotype could not 
be seen). There are 12 + 1 maxillary teeth, the posteriormost 
tooth considerably enlarged and separated by a gap from the 

anterior 11 teeth. Sixteen dentary teeth are present, the six 
anterior teeth enlarged compared to the ten posterior teeth. 
Pseudoxyrhopus arnbreensis is unusual compared to most other 
Pseudoxyrhopus species in that there is just a single enlarged 
posterior maxillary tooth rather than two. 

The color in life of UMMZ 200061, 200062, and 200063 
was dark brown dorsallv on the head, body, and tail, with a 
sharp transition to white between scale rows 11-111 on the 
body and tail (Figs. 2 and 3).  The tip of the snout is marked 
by an orangish-red spot that extends across the rostral, nasal, 
and first supralabial. The supralabials have a white, some- 



FIG. 2. Pseudoqrhopw clmbreensis, UMMZ 20006 1. 

what zigzagged line-just below their dorsal borders from the 
first labial to the neck (Fig. 2); this line merges into a broad, 
pale brown nuchal collar. The  anterior border of the trans- 
verse nuchal collar abuts the posterior edge of the parietals. 
'The collar is three transverse scale rows in width and extends 
ventrally to the lateral white line on the neck (Fig. 2). The 
body is marked by a faint pale brown line on scale row V, 
beginning near midbody and terminating above the cloaca. 
'The tip of the chin is dark brown fading to white by the first 
ventral scale. The  venter of the body and tail is white with a 
few very fine pale brown spots on some ventral and sub- 
caudal scales. The  iris is red, and the tongue tip white. 

HARI-I-A?- A N D  DIS~I-RIBU-I ' ION.-T~~ holotype locality is 
"Mararaomby," Montagne d'Ambre. On the most recent 
topographic map of Montagne d'Ambre (Foiben Taosar. 
Mad., 1986), we found a mountain top called Maroaomby, 
which is probably the collecting site of this specimen. The 
summit is at 940 m altitude, 12"301S, 49'1 1'E; and although 
the forest is now partly degraded, there was probably pri- 
mary rainforest between 900-940 m when Alluaud and Belly 
visited Montagne d'Ambre. 

The  time of capture and habitat description of each 

UMMZ specimen are: UMMZ 200061,0900-1600 h inside a 
freshly opened rotten log; UMMZ 200062 and 200063, 1230 
h in soil under rotten logs; a freshly killed headless body 
UMMZ 203643, probably of this species, was found on a path 
at 1600 h, 29 November 199 1, at 1 100 m; and a decompos- 
ing head UMMZ 203644 was found at 1500 h, 11 December 
1991, on a trail at 1050 m altitude. Both UMMZ 203643-4 
had probably been partly eaten by mongooses. PSPU- 
doxyrhopus ambreensi~ was found only in primary rainforest 
between about 900 and 1200 m altitude. 

The rainforest in the Montagne d'Ambre Mountains (fre- 
quently called Ambohitra on modern maps) is completely 
isolated from the otherwise continuous SambiranoIEastern 
rainforest belt, and the lack of specimens from outside this 
area (Fig. 4) makes us believe this species is endemic to the 
Montagne d'Ambre Mountain Range. 

REMARKS.-This is one of the smallest Ps~udoxyrhopus spe- 
cies. The largest examined specimen, UMMZ 200061, SVL 
333 mm, is a mature male with developed testes. The  small- 
est female (UMMZ 200062, SVL 227 mm) is immature, while 
the other female (UMMZ 200063, SVL 238 mm), appears to 
be nearly sexually mature. 



FIG. 3. Pseudoqrhop~cs ambreensis, UMMZ 200063. 

Ps~udoqrhopzrs ankafinaensis new species 
Figures 5 and 6 

HOLCYI-YPE.-BM 1882.2.25.65, adult male, from "Anka- 
fana, Betsileo, Madagascar" (actually Ankafina, see remarks), 
collected probably mid-February to mid-March 1880 (see re- 
marks) by the Rev. W.D. Cowan. 

DIAGNOSIS.-A Ps~udoqr/zopu,~ with 25 dorsal scale rows 
at midbody, short parietal scales equal in length to frontal, 
loreal scale almost as high as long, body dark brown dorsally, 
supralabials and rostral marked by a continuous white line. 

DESCRIPTION OF HOLOTYPE.-Specimen poorly fixed pos- 
teriorly where it is soft but undamaged, except that tail tip is 
missing; SVL 945 mm; tail 119 mm (tail tip missing); 25 rows 
of smooth dorsal scales at midbody; body round in cross 
section; 206 ventrals; 46 paired subcaudals (tail tip missing); 
anal divided; eight supralabials, fourth and fifth contacting 
eye; infralabials, ten left and eight right, four in contact with 
anterior genials; anterior and posterior genials equal in 
length; rostral wider than high and visible from above; inter- 
nasals shorter than prefrontals; left prefrontal has irregular 
border with frontal (Fig. 5); frontal almost pentagonal 
(notched on anterior border by left prefrontal), as long as 
wide, equal in length to parietals, longer than distance be- 
tween anterior margin of frontal and snout tip; loreal almost 

as high as long; nasal partly divided, on the left side by an 
inferior suture and on the right side by inferior and superior 
sutures that do  not meet; one preocular, two postoculars; 
temporals 1 + 3 + 3 (left) and 1 + 3 + 4 (right); snout bluntly 
rounded; eye small, diameter 0.2 times head depth at midor- 
bit, pupil round; head barely distinct from neck; 12 + 2 max- 
illary teeth (left side), two posteriormost teeth much larger 
and separated by diastema from anterior teeth; 18 dentary 
teeth, six anteriormost increasing in size to sixth, followed 
by 12 posterior teeth that are smaller than anterior teeth. 

Coloration in alcohol dark brown dorsally on head, body, 
and tail. Sharply defined white line crosses all supralabials, 
nasals and rostral (Fig. 5). Lower edge of supralabials has 
brown line with denticulated upper border posterior to sec- 
ond supralabial. Faint trace of broken, median brown line 
on neck between transverse scale rows I11 to VII and very 
faint hint of slightly paler brown, diffuse transverse band 
forming a nuchal collar. Body and tail without dorsal longi- 
tudinal lines (Fig. 6). Chin pale grey with small irregular pale 
brown spots which decrease in size and density on anterior 
ventrals. Venter and undersurface of tail pale brown, 
marked by very faint slightly darker brown spots. Faint me- 
dian longitudinal line on posteriormost 20 ventral scales of 
body and undersurface of tail. 

VARIATION.-Known only from the holotype. 



P. ambreensis 

P. ankafinaensis - 
FIG. 4. Distribution of Pseudoxyrhopw ambreensis, Pseudoxyrhop.m kely, and Pseudoxyrhopus 
ankafinaen~2s. 

E-r.u~or.ocu.--The name "ankafinaensis" refers to the 
type locality, Ankafina Mountain. 

JUSTIFICATION.-Only two other Pseudoxyrhopus species, 
P. rnicrops and P. tritaeniatus, have 25 rows of dorsal scales, 
more than 200 ventral scales, and reach a SVL of more than 
800 mm. P. ankafinaensis can be readily separated from both 
these species by its shorter parietal scales, which are the same 
length as the frontal (a condition that does not occur in any 
other Pseudoxyrhopus species). 

Pseudoxyrhopus ankafinaensis also differs from P. rnicrops in 

the shape of the loreal scale, which is always elongated (twice 
as long as high) in P. microps compared to P. ankafinaensis in 
which the loreal is nearly as high as long (1.4 to 1.5 times as 
long as high). Judging from the degree of tail taper in Pseu- 
doxyrhopzcs ankafinaensis, this species almost certainly has 
fewer subcaudals in the undamaged tail (probably about 55- 
65) than P. microps (70-89), although, because the tail tip is 
missing in the holotype, it is impossible to be precise. 

Pseudoxyrhopus ankafinaensis also differs from P. tritaeniatus 
by having a white snout line and an unstriped dark brown 
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5 mm 

FIG. 5. Dorsal and lateral views of Ps~udoqrhopus ankafina~nsis holotype, BM 1882.2.25.65. 

body. Ps~udoxvrhopz~~ t r i ta~nia t z~~  lacks a white snout line, and 
the body is red with three to five dark brown longitudinal 
lines. About half the Ps~udoxvrhopus tritapniatus specimens 
(four of the nine known specimens) have an undivided o r  
semidivided anal plate, which is unknown for any other PSPU- 
doxvrhoplfi species, including P. ankafina~nsis. 

HARITA-I. A N D  DIS?'RIRUTION.-T~~ holotype locality is 
"Ankafana," a locality we were unable to trace using a Gazet- 
teer (Dept. of Interior, 1955). However, the collector, Rev. 
W. Deans Cowan, also collected small mammals in Madagas- 
car, including the types of Microgale cowani and M .  long- 
caudata, which were deposited at the British Museum at the 
same time (1882) as the holotype of Pseudoxvrhopus ankafi- 
naensis. MacPhee (1987) lists the type locality of both these 
species as "Ankafina [not Ankafana] forest, eastern Betsileo." 
T h e  mammal specimens from Ankafina were collected by 
Cowan between mid-February and mid-March, 1880 
(MacPhee, 1987), and it seems most likely that the holotype 
of Ps~lcdoxyrhopus anka f ina~n~is  was also collected at that time. 

Ankafina is a small forested mountain located at 21°12'S, 

47"13'E, 3 km west of Tsarafidy Village, on  the main route 
between Fianarantsoa and Antananarivo, two of the largest 
towns on the High Plateau (Fig. 4). T h e  Ankafina rainforest 
survived as part of a strip of native forest, approximately 1-3 
km wide and 10 km long, based on aerial surveys done  in the 
1950's and 1960's (Inst. Gkog. Nat., 1973). Its current size is 
unknown. The  altitude of the forest in this area is between 
1300 and 1540 m. Ps~udoxyrhopus ankafina~nsis mav also occur 
in other forest fragments of similar altitude in the Betsileo 
and possibly Merina regions of the High Plateau, although 
these forests are being eliminated by fire and degraded o r  
cleared. 

Ps~udoxyrhopus ~ P ~ P T U T ~ L V  (Jan) 
Figure 7 

Homalocephalus h ~ t ~ r u r z u  Jan, 1863:286. 
Pseudoqrhopus h~teruru.~ Giinther, 188 1 :359. First use of com- 

bination. 
HOLOTYPE.-Destroyed during the Second World War 
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FIG. 6.  Ps~udoqrhopus ankafinaensis holotype,  BM 1882.2.25.65, 

j i d p  Dr. M. Podesth, in l i l t . ,  30 September 1991; MSNM num- 
ber unknown, sex and maturity not known, from "Madagas- 
car," collected by unknown collector. 

MATERIAL EXAMINED.-MNHN 583, sex and maturity un- 
known, collected by Coquerel in "Madagascar"; MNHN 
1986.1372, sex and maturity unknown, collected 4 May 1967 
by J. J. Petter at "Maroantsetra, Madagascar"; UMMZ 
192018, adult female, collected 25 March 1990 by C. J. Rax- 
worthy at Ambatovaky Special Reserve, 16'5 1 'S, 4g025'E, 400 
m altitude, Soanierana Ivongo Fivondronana, Toamasina 
(Tamatave) Province, Madagascar; UMMZ 195848, adult fe- 
male, collected 12 March 1991 by C.J. Raxworthy at Ma- 
nombo Special Reserve, 23"02'S, 47"44'E, 10 m altitude, 
Farafangana Fivondronana, Fianarantsoa Province, Ma- 
dagascar; UMMZ 203645, adult female collected 4 December 
1992 by C.J. Raxworthy at Manantenina River, Marojejy Re- 
serve, 14"27'S, 4g047'E, 360 m altitude, Sambava Fivondro- 
nana, Antsiranana (Diego Suarez) Province, Madagascar. 

DIAGNOSIS.-A P~~udoxyrhoPwi with 21 dorsal scale rows 
at midbody; bluntly rounded snout; eight supralabials; ante- 
rior subcaudals undivided, posterior subcaudals divided; su- 
pralabials and rostral with white spots, which are sometimes 
partly fused to form a thin broken line; body coloration dark 
brown. 

DESCRIPTION OF UMMZ 1920 18.-Ovaries fully devel- 

oped with seven (right) and eight (left) small eggs in the 
oviduct, maximum egg size 4 x 3 mm. Snout-vent length 5 10 
mm; tail length 95 mm; 21 rows of smooth dorsal scales at 
midbody; body round in cross section; 160 ventrals; 42 
paired subcaudals, 27 anteriormost subcaudals in a single 
row, remainder in a double row; anal divided; eight supra- 
labials, fourth and fifth contacting eye; nine infralabials, five 
in contact with anterior genials; anterior and posterior geni- 
als equal in length; rostral wider than high and visible from 
above; internasals shorter than prefrontals; frontal pentago- 
nal, 1.1 times as long as wide, shorter than parietals, same 
length as distance between anterior margin of frontal and 
snout tip; loreal not quite as high as long; nasals divided; one 
preocular; two postoculars; temporals 1 + 2 + 3; bluntly 
rounded snout; eye small, diameter 0.22 times head depth 
at midorbit, pupil round; head slightly distinct from neck; 
14+ 2 maxillary teeth, gradually increasing in size posteri- 
orly, with a diastema before two posteriormost teeth, which 
are largest; 16 dentary teeth, anteriormost teeth increasing 
in size posteriorly to sixth, followed by ten posterior teeth 
that are smaller than anterior teeth. 

Coloration in life uniform dark brown or  brownish-pur- 
ple dorsally on head, body, and tail (Fig. 7). A broken thin 
white line from snout to posterior supralabial, crossing su- 
pralabials, rostral, and nasals. Ventrally, chin spotted dark 



brown, heaviest at anterior tip, fading to white on throat. 
Venter white, with a few tiny pale brown spots on anterior 
margin of each ventral scale. Undersurface of tail marked 
by a diffuse median dark brown line. 

After three months in formalin and one year in alcohol, 
dorsal coloration dark brown. All other coloration un- 
changed. 

VARIATION.-T~~ fine illustration of the holotype (Jan 
and Sordelli, 1866: livr. 17, pi. 4, fig. 2i) shows the maxillary 
teeth arrangement as 13+2. The nasals of UMMZ 195848 
are semidivided by an inferior suture. Other morphometric 
variation is given in Table 1. 

HABITAT A N D  D I S T K I B U T I O N . - - ~ ~ ~ ~  known time of cap- 
ture and habitat description for each specimen are: UMMZ 
192018, 2300 h,  forest floor, primary rainforest; UMMZ 
195848, 2330 h, forest floor, primary rainforest; UMMZ 
203645, 1130 h,  inside a rotten log, at least 30 m from the 
closest stream, bamboo dominated primary rainforest. 

Three other snakes of this species were seen in the field: 
two adults on the forest floor at 2000 h and 2330 h, primary 
forest, 15"301S, 4g046'E, 5-20 m altitude, Nosy Mangabe Is- 
land Special Reserve, Maroantsetra Fivondronana, Toamas- 
ina (Tamatave) Province, Madagascar, found 13 October 
1985 by Q. Bloxam and identified by C.J. Raxworthy (see 
Raxworthy, 1988: fig. 5). Another specimen, which escaped 
from its bag after having being identified, was collected at 
2000 h on the forest floor in primary rainforest, 16"511S, 
52"00rE, 600 m altitude, Ambatovaky Special Reserve, 
Soanierana Ivongo Fivondronana, Toamasina (Tamatave) 
Province, found 24 February 1990 by C.J. Raxworthy. All 
three of these snakes had undivided anterior subcaudal 
scales. 

The new localities demonstrate that this species is widely 
distributed in the eastern rainforest belt between latitudes 
16" and 23"s and ranges in altitudes from 0 to 600 m (Fig. 
8). We strongly suspect this species is confined to lowland 
primary rainforest and is almost exclusively nocturnal and 
ground-dwelling. 

REMARKS.--T~~ holotype was reported to be destroyed 
during the Second World War, along with all of Jan's collec- 
tion at the Museo Civico di Storia Naturale di Milano (Dr. 
M. Podesta, in litt., SO September 1991). We were unable to 
trace the catalogue number of the holotype. Jan (1863) re- 
ported only 35 subcaudal scales in the holotype, which is 
fewer than the number of subcaudals in the other nine speci- 
mens (45-59). This suggests that either the tail had been 
truncated or that Jan's count is erroneous. Sordelli's illustra- 
tion of the holotype (Jan and Sordelli, 1866: livr. 17, pl. 4, 
fig. 2) does not show a damaged tail tip, and the total sub- 
caudal count from the illustration is 52 scales. The anterior 
15 subcaudals are shown undivided, while the description 
(Jan, 1863) gives this as 14. The illustration apparently was 
meant to show accurately the scalation of the holotype, which 
probably did have about 52 subcaudals rather than the 35 
given in the description. Possibly this error was produced by 
a transposition from 53 to 35. 

GuibC (1958) presented some scale counts for four Pseu- 
doxyrhopus heterurus specimens without indicating their 
source. We think the specimen with 155 ventrals is Jan's 
holotype. The  specimen with 150 ventrals and 53 subcaudals 

is almost certainly MNHN 583. The  other two specimens, 
with 142 ventrals and 45 and 47 subcaudals, are unknown 
to us. Both these specimens have similar ventral and sub- 
caudal counts to Pseudoxyrhopus sokosoko n. sp., although 
Guibe reports they have undivided subcaudals. 

Pseudoxyrhopus imerinae (Giinther) 
Figure 9 

Coronella microps Boulenger, 1888: 104. Preoccupied. 
Liophis imerinae Giinther, 1890:7 1. 
Pseudoxyrhopw imerinae Boulenger, 1890:313. First use of 

combination. 
TYPE MATERIAL.-BM 1887.12.22.34 and 1887.12.22.35 

(1946.1.12.7 and 1946.1.12.8) (syntypes of Coronella microps), 
sex unknown, juveniles, from "Madagascar," collected by the 
Kev. Baron. BM 1889.8.28.22 (1946.1.7.80) (holotype of Lio- 
phis imerinae), sex and maturity unknown, "in the forest dis- 
trict east of Imerina, Madagascar," collected by the Rev. J. 
Wills. 

MATERIAL EXAMINEII.--BM 1887.12.22.34 and BM 
1887.12.22.35 (syntypes); BM 1889.8.28.22 (holotype of Lio- 
phis imerinae); BM 1895.10.29.60, female, maturity unknown, 
collected by Rev. R. Baron from "Imerina," Madagascar; 
MNHN 1891.393, female, maturity unknown, collected by 
Sikora in "Madagascar"; MNHN 1950.152, sex and maturity 
unknown, collected by Waterlot in "Madagascar"; MNHN 
1978.292 1, sex and maturity unknown, collected 13 August 
1966 by C. Blanc and G. Pasteur at "Ananokely, Ankaratra," 
2200 m altitude, Madagascar; MNHN 1978.2922, sex and 
maturity unknown, collected December 1967 by C. Blanc at 
"Mont Ibity, 2200 m" altitude, Madagascar. 

DIAGNOSIS.-A Pseudoxyrhopus with 19 rows of dorsal 
scales at midbody; eight supralabials; a slightly pointed snout 
that considerably overhangs tip of lower jaw; five dark longi 
tudinal lines on body; a dark brown venter in adult. 

DE:SCRIPTION OF BM 1889.8.28.22.-SVL 400 mm; tail 50 
mm (tail tip missing); 19 rows of smooth dorsal scales at 
midbody; body round in cross section; 144 ventrals; 28 
paired subcaudals (tail tip missing); anal divided; eight su- 
pralabials, fourth and fifth contacting eye; eight infralabials, 
five infralabials in contact with anterior genials; rostra1 wider 
than high and visible from above; internasals shorter than 
prefrontals; frontal pentagonal, 1.4 times as long as wide, 
shorter than parietals, longer than distance between anterior 
margin of frontal and snout tip; loreal almost as high as long; 
nasal semidivided by an inferior suture; one preocular 
(right) and two preoculars (left); two postoculars; temporals 
1 + 2 + 3; somewhat pointed snout, which considerably over- 
hangs lower jaw tip; eye small, diameter 0.25 head depth at 
midorbit, pupil round; head slightly distinct from neck. 

Coloration in alcohol pale brown dorsally on head, body, 
and tail. Five dark, longitudinal lines present on body: a 
faintly marked, dark brown, vertebral line that starts at pos- 
terior margin of parietals, and two dark brown lines laterally 
on flanks, which start at neck and mark scale rows IV and 
VII (the same color pattern occurs in MNHN 1891.393; see 
Fig. 9). Vertebral line and more median two lines extend 
onto tail, but lateral two lines stop at tail base. Head marked 
dorsally with dark brown spots; a dark brown line passes 



FIG. 7. Pseudoxyrhopus heterurus, UMMZ 1920 18. 

Table 1. Morphometric variation in Pseudoxyrhopus heterurus and P .  sokosoko. * = holotype, F = female, A = adult, J =.juvenile. 

Character 

Pseudoxyrhopus heterurus Pseudoxyrhopus sokosoko 
MNHN 

MSNM MNHN 1986. UMMZ UMMZ UMMZ UMMZ UMMZ UMMZ UMMZ 
? *a 583 1372 192018 195848 203645 195846 195847* 203660 203661 

sex 
sexual maturity 
SVL (mm) 
tail length (mm) 
subcaudals 
subcaudals in single row 
ven trals 
infralabial numberd 

"Number unknown; type destroyed during Second World War. Data from Jan (1863). 
hJan & Sordelli (1866) illustrate 52. 
'Jan & Sordelli (1866) illustrate 15. 
dleft/right 
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A P. heterurus 
P. sokosoko 

F I G .  8.  Distributiori of Pseudoxyrhof)w heterurw and Pseudoxyrhopw sokosoko 

through eye, bordered below by a white line, itself edged 
dark brown below by partly fused spots. Chin brown with 
striking white spots. Undersurfaces of body and tail dark 
brown; ventral scales pale brown on posterior margins. 

VAKIA ~.lo~.--The morphometric variation is given in Ta- 
ble 2. The  coloration varies as follows. The vertebral line may 
itself be edged with darker brown at its lateral borders (BM 
1895.10.29.60). There may be an additional two pairs of 
dark, thin, lateral lines ventrolaterally on scale rows I and I1 
(MNHN 1978.2922). The  venter and tail are pale brow11 in 
the juveniles (BM 1887.12.22.34 and BM 1887.12.22.35). 

HABITA.I. A N D  DISTRIBUTION.-The only known localities 
for Pseudoxyrhopw- imerinae are: the forest district east of Im- 
erina (eastern rainforest between latitudes of 18" and 20"S), 
Imerina, Ankaratra Mountains in the High Plateau centered 
at 19"201S, 47"15'E, and Mount Ibity in the High Plateau at 
20°28'S, 47"01fE (Fig. 10). Snakes at both these latter sites 
were collected at 2200 m altitude. At Ankaratra there is still 
some relict primary montane forest, and possibly this is also 
the case at Ibity. However, it is not known whether the snakes 
were collected in this habitat. 

Pseudoxyrhopus imerinae is probably restricted to the region 
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FIG. 9. Ps~vdoxyrhopzis i m ~ r i n n ~ ,  MNHN 189 1.393. 

Table 2. Morphornetric variation in P s ~ t l d o q r h o p w  i m ~ r i n n ~ .  * = svntvpe, F = female, A = adult, J =juvenile. 

Character 

BM BM BM BM MNHN MNHN MNHN MNHN 
1887. 1887. 1889. 1895. 1891. 1950. 1978. 1978. 

12.22.34* 12.22.35* 8.28.22 10.29.60 393 152 292 1 2922 

sex 
sexual maturity 
SVL (rnrn) 
tail length (rnrn) 
subcaudals 
ventrals 
infralabialsa 
p r e o c ~ ~ l a r s ~  
postocularsl 

of the central High Plateau and the adjacent eastern rain- 
forest escarpment. Obviously, it can tolerate high altitudes 
of u p  to at least 2200 m. If it survives only in native forests, 
this species may have declined drastically in recent times, 
because much of the high plateau forest has been lost 
through clearing and burning. 

R ~ ~ ~ ~ ~ s . - B o u l e n g e r  (1890) illustrated the dentition of 
Ps~?~doxyrhopfu i m ~ r i n a ~  with 14+ 2 maxillary teeth and 18 
dentary teeth. T h e  anteriormost dentary teeth increase in 
size to the sixth, followed by 12 posterior teeth, which are 
smaller than the anterior teeth. 

T h e  types of Coron~lla microps described by Boulenger 
were donated by the Rev. Baron in a collection with seven 
other Madagascan species. We have collected six of these 
other species only in primary rainforest, which makes us 
think Baron's specimens, including Ps~udoxyrhop~ls im~r ina~ ,  
were taken in rainforest. One  of the frog specimens (Boophis 

albilabris) is given a more exact locality-"Eastern ImerinaW- 
which also suggests Baron's collection was made in the east- 
ern rainforest belt between latitudes of 18" and 20"s. 

Pseudoxyrhofizu Rely new species 
Figures I 1 and 12 

HOLOTYPE.-UMMZ 19202 1, adult male, from Mandena, 
24"58'S, 47"2'E, 20 m altitude, TBlanaro (Fort Dauphin) 
Fivondronana, Toliara (Tulkar) Province, Madagascar, col- 
lected 4 September 1989 by C.J. Raxworthy. 

PARATYPE.-UMMZ 192022, female (immature o r  not in 
breeding condition), from Ste. Luce Strand, 24"49'S, 
47"09'E, 10 m altitude, TBlanaro (Fort Dauphin) Fivondro- 
nana, Toliara (TulCar) Province, Madagascar, collected 17 
October 1989 by C.J. Raxworthy. 

OTHER SPECIMENS.-None. 



P. irnerinae 
0 P. quinquelineatus 

FIG. 10. Distribution o f  Ps~udoxyrhopu.c imrrinar arid Pseudoxyrl~opr~\ qguznqii~lznent~i.~. Ar- 
rows indicate imprecise locality. 

DIAGNOSIS.-A P s e u d ~ x y r h ~ ~ z ~ ~  with 19 dorsal scale rows 
at midbody, eight supralabials, bluntly rounded snout, pink 
venter, pale collar, and thin, dark longitudinal lines on body. 

DESCKIP- ION OF Ho~.o.r~~'~.-Specimen is well fixed and 
undamaged. Testes are large, and vasa deferentia contain 
spermatazoa (that were removed and viewed under a phase 
light microscope). SVL 180 mm; tail 37 mm; 19 rows of 
smooth dorsal scales at midbody; body round in cross sec- 
tion; 134 ventrals; 37 paired subcaudals; anal divided; eight 
supralabials, fourth and fifth contact eye; eight infralabials, 

five in contact with anterior genials; anterior and posterior 
genials same length; rostra1 wider than high and visible from 
above; internasals shorter than prefrontals; frontal pentago- 
nal, 1.1 times as long as wide, shorter than parietals, as long 
as distance between anterior margin of frontal and snout tip; 
loreal, almost as high as long; nasal partly divided by an 
inferior suture; one preocular, two postoculars; temporals 
1 + 2 + 3; bluntly rounded snout; eye small, diameter 0.29 
times head depth at midorbit, pupil round; head not distinct 
fiom neck; 8 +  1 maxillary teeth, posteriormost tooth much 
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larger and separated by a diastema from anterior teeth; 14 
dentary teeth, six anteriormost increasing in size to sixth, 
fbllowed by eight posterior teeth that are smaller than ante- 
rior teeth. 

Body and tail color in life brown dorsally with darker 
brown vertebral line edged laterally by still darker thin dark 
brown line. Ventrolaterally on body, two more thin dark 
lines, the broadest on scale rows 1-11, the narrowest above 
(very faint) on scale row IV. Longitudinal lines start at neck 
and terminate at tail tip, except faint vertebral line which 
fades at tail base. Head dark brown dorsally. Palc yellow 
transverse line behind head forming striking nuchal collar, 
which is barely broken dorsally by thin, dark brown vertebral 
line (Fig. 11). Nuchal collar terminates in the ventrolateral 
region and does not cross throat. Iris dark brown. Snout tip 
and supralabials white with dark brown blotches. Lower mar- 
gins of supralabials hcavily marked with dark brown 
t~lotches. Infralabials, chin, and throat dark brown, gradually 
I~roken up by white blotching posteriorly on throat. Ventral 
surfjces of body and tail bright pink, fading to white on 
throat. Venter unspotted except for a few very small, dark 
brown spots on anterior region of body. 

After three months in formalin and two years in alcohol, 
dark brown pigments slightly lighter, pale yellow collar 
changed to white, and all trace of pink pigmentation on ven- 
tral surface of body lost, so that venter is now white. All other 
coloration unchanged. 

V A K I A ~ ' I ~ N . - ' ~ ' ~ ~  paratype is a female. There arc no eggs 
in the oviducts. 'The paratype differs fiom the holotype as 
follows: SVL 130 mm, tail length 27 mm, 139 ventrals, 38 
subcaudals, nine infralabials, one postocular, nuchal collar 
not broken dorsally by a thin dark median line (Fig. 12). 

E-~-u~or.oc.u.--The name "kely" (pronounceti "kaylee") is 
the Malagasy word for small and refers to the small size of 
this species. 

JUSTIFIC:A?-ION.-O~~~ one other Pseudoxyrhopw species, 
P. imerinae, has 19 dorsal scale rows, but it can be separated 
from P. kely by its rather pointed snout that overhangs thc 
lower,jaw tip, lack of a pale nuchal collar, dark brown venter, 
and six strong, dark, longitudinal lines (the most lateral two 
on scale rows IV and VII). Adult Pseudoxyrhopus imrrinar 
grow to 400 m ~ n  SVL. 'The juvenile coloration of Pseu- 
doxyrl~oj~us imerir~ae is similar to the adult except the venter is 
lighter, with each scale darkencd on the anterior margin. 
Other Pseudoxyrhopus species with 2 1 dorsal rows can be dis- 
tinguished by the following characters: P. ambreensis has 
seven supralabials and is uniform brown above; P. heterurus 
is dark brown above, lacks a nuchal collar, the tail undersur- 
face has a central median line, and the anterior subcaudals 
are frequently not divided; P. quinquelineatw typically has 
five, dark, longitudinal bands on the body and 45-60 sub- 
caudals. The remaining three species of Pseudoxyrhopw all 
have 25 dorsal scales rows and more than 198 ventral scales. 

HAI~I-I-AI- ANII DIS.I.KIBU.~I~N.-UMMZ 192021 was 
caught in a pitfall trap with a drift fence, close to a low-lying 
moist area, in liltoral forest; UMMZ 192022 was found in a 
fjllen rotten log, 1200 h, in the littoral forest behind the Ste. 
Luce beach. This latter site was more than 100 m from the 
closest source of' fresh water. 

Both forests where Pseudoxyrhopus kely were collected oc- 

cur on sand in the climatic transition zone between the arid 
Western and the humid Eastern Domains, with a mean an- 
nual rainfall of 1600-2000 mm (Ratsivalaka-Randriamanga, 
1986). The littoral forests of this region cannot be classified 
as either lowland rainforest, euphorb (spiny) forest, o r  gal- 
lery forest and contain an unusual mixture of arid and hu- 
mid-adapted herpetological species (Nussbaum and Rax- 
worthy, pers. obs.). 

Despite intense survey work made throughout the 
TAlanaro region, no other specimens were found, and we 
therefore suspect Pseudoxyrhopw kely is restricted to littoral 
forests and may be endemic to the TBlanaro region (Fig. 4). 
The two sites, Ste. Luce and Mandena, are just 20 km apart, 
and both are close to sea level (10-20 m altitude). 

REMAKKS.--S~XU~~ maturity is attained at 180 mm SVL, 
which is comparable with the Pararhadinaea colubrids of Ma- 
dagascar. Pseudoxyrhopw kely is by far the smallest Pseu- 
doxyrhopus species. The next smallest species, Pseu- 
doxyrhopus ambreensis and P. hrtrrurw, are mature at a mini- 
mum SVL of 333 and 347 mm respectively. Pseudoxyrhopw 
kely is unusual in that it has,just a singlc enlarged rear maxil- 
lary tooth, a feature shared only with P. ambreensis within the 
genus. 

From the burrowing behavior of the snakes when caught, 
it appears that they live a largely fossorial life. The  broad 
short head, bluntly rounded snout, and small eye all appear 
to be adaptations for burrowing. The stomach of UMMZ 
192022 contained the remains of an adult Amphiglossus mela- 
nopleura (Scincidae) which we believe was consumed before 
capture. This diurnal skink, which is common at both collect- 
ing localities, was seen frequently among leaf litter on the 
forest floor. 

Pseudoxyrhopw microps Giinther 
Figures 13 and 14 

Pseudoxyrhopw microps Giinther, 188 1 :359. 
HOI.OI.YI>E.-BM 1881.3.29.16 (BM 1946.1.7.76), mature 

male, from "Betsileo, Madagascar" collected by Mr. Waters. 
MATEKIAL EXAMINED.-BM 1881.3.29.16 (BM 

1946.1.7.76) (holotype); MNHN 1978.44, female, maturity 
unknown, donated by Martens, collected from "Antalaha, 
Madagascar"; MNHN 1978.45 and MNHN 1978.46, sex and 
maturity unknown, collected on 20 November 1965 by Thiel 
at "Perinet, Madagascar"; UMMZ 192020, juvenile female, 
collected 26 November 1989 by R.A. Nussbaum at Marosohy 
Pass, 24"34'S, 46"49'E, 390 m altitude, TBlariaro (Fort Dau- 
phin) Fivondronana, Toliara (Tulear) Province, Madagascar; 
UMMZ 195849, adult male, collected 13 November 1990 by 
C.J. Raxworthy at Manantantely, 24"59'S, 4G055'E, 250 m 
altitude, TGlariaro (Fort Dauphin) Fivondronana, Toliara 
(Tulear) Province, Madagascar; UMMZ 195850, juvenile fe- 
male, collected 5 December 1990 by C.J. Raxworthy at Maro- 
vony, 24"06'S, 47"201E, 70 m altitude, T6lariaro (Fort Dau- 
phin) Fivondronana, Toliara (Tulear) Province, Madagascar; 
UMMZ 195851, adult male, collected 28 December 1990 by 
J.B. Ramanamanjato at Ampamakiesiny Pass, 14 km north- 
west of Ranomafana-Sud, 24"32'S, 47"51fE, 700 m altitude; 
TBlanaro (Fort Dauphin) Fivondronana, Toliara (Tulear) 
Province, Madagascar; UMMZ 195852, juvenile female, col- 
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2 mm 

FIG. 1 1. Dorsal and lateral views of Ps~ltdox?rhoptcs kpl? holotype. UMhlZ 19202 1 .  

FIG. 12. P\~ltdo.x?rliopzc,\ k ~ l ?  pal-atvpc, UMMZ 192022. 



lected 3 January 1991 by Jean-Baptiste Ramanamanjato at 
Manongotry Pass, 24"45'S, 46"52'E, 240 m altitude, TBlariaro 
(Fort Dauphin) Fivondronana, Toliara (Tulear) Province, 
Madagascar; UMMZ 195853, adult female, collected 4 Janu- 
ary 1991 by A. Raselimanana at Manongotry Pass, 24"45'S, 
46"52'E, 240 m altitude, TBlaiiaro (Fort Dauphin) Fivondro- 
nana, Toliara (Tulear) Province, Madagascar; UMMZ 
200060, juvenile male, collected 8 January 1992 by A. Raseli- 
manana and J.B. Ramanamanjato at Antomboka River 
Fitsahana, Montagne d'Ambre, 12"32'S, 49"10'E, 650 m alti- 
tude, Antsiranana (DiCgo Suarez) Fivondronana, Ant- 
siranana (Diego Suarez) Province, Madagascar; UMMZ 
200066, juvenile male, collected 5 January 1992 by A. Qual- 
trough at Antomboka River Fitsahana, Montagne d'Ambre, 
12"3Z1S, 4g010'E, 600 m altitude, Antsiranana (DiCgo Suarez) 
Fivondronana, Antsiranana (Diego Suarez) Province, Ma- 
dagascar; UMMZ 203646, adult male collected 20 November 
1992 by A. Razafimanantsoa at Manantenina Rivcr, Marojejy 
Reserve, 14"26'S, 4g046'E, 700 m altitude, Sambava Fivon- 
dronana, Antsiranana (Diego Suarez) Province, Madagascar; 
UMMZ 203647, juvenile female collected 12 January 1993 
by A. Razafimanantsoa at Ankavanana River, Masoala, 
15"19'S, 50°14'E, 90 m altitude, Antalaha Fivondronana, 
Antsiranana (DiCgo Suarez) Province, Madagascar; CM 
119068, adult female, collected 23 June 1989 by P. Freed at 
7 km south of Andapa Village, 1S022'S, 49"07'E, 200-300 m 
altitude, Toamasina (Tamatave) Fivondronana, Toamasina 
Province, Madagascar. 

DIAGNOSIS.-A Pseudoxyrhopus with 25 rows of dorsal 
scales at midbody, an elongated loreal scale twice as long as 
high, parietal scales longer than frontal scale, anal plate al- 
ways divided, 208-232 ventral scales, 70-89 subcaudal scales 
(undamaged tail), and a dark brown body with or without 
2-5 pale pink dorsolateral longitudinal lines. 

DESCRIY~ION OF HOLUI-YIX-SVL 1195 mm; tail length 
160 mm (tail tip missing); 25 rows of smooth dorsal scales at 
midbody; body round in cross section; 222 ventrals; 46 sub- 
caudals (tail tip missing) in a double row; anal divided; eight 
supralabials, fourth and fifth contacting eye; nine infralabi- 
als, four in contact with anterior genials; rostra1 wider than 
high, visible from above; internasals shorter than prefron- 
tals; frontal pentagonal, 1.2 times as long as wide, shorter 
than parietals, equal in length to distance between anterior 
margin of frontal and snout tip; loreal elongated, twice as 
long as high; nasals semidivided by inferior suture; one pre- 
ocular; two postoculars; temporals 1 + 2 + 3; bluntly rounded 
snout; eye small, eye diameter 0.21 times head depth at mi- 
dorbit, pupil round; head slightly distinct from neck. 

Coloration in alcohol dark brown dorsally on head, body, 
and tail, becoming paler on Iower flanks of body. Head with 
faint paler brown blotches on temporal and parietal scales 
(Fig. 13). Supralabials paler brown with lighter markings on 
some borders. Chin, venter, and tail undersurface pale 
brown, with a few darker brown spots on anterior area of 
chin and a faint brown median line on tail. 

VARIATION.-T~~ nasal is completely divided in UMMZ 
195850-1 and 195853. Other morphometric variation is 
given in Table 3. The  teeth could not be seen in the holotype, 
but the following arrangement was found in UMMZ 195849 
when the mouth was dissected on the right side: 16 + 2 maxil- 

lary teeth, the two posteriormost teeth much larger and sepa- 
rated by a diastema from the anterior teeth; 18 dentary 
teeth, the anteriormost teeth increasing in size to the sixth, 
followed by the 12 posterior teeth, which are smaller than 
the anterior teeth. Boulenger (1890) illustrated the dentition 
of Pseudoxyrhopus microps with 16 + 2 maxillary teeth and 20 
dentary teeth; the eight anterior dentary teeth are shown 
enlarged. 

In life, juveniles up to 590 mm SVL have a dark brown 
body with a pair of pale pink, dorsolateral lines on scale rows 
VI and VIII, starting at the neck and terminating at the tail 
tip. On scale rows I11 and IV there may be another pale pink 
line bordered below with brown blotches. The  head is strik- 
ingly marked by white blotches on a dark brown hack- 
ground; there is a pale brown nuchal collar; the supra- and 
infralabials are white, blotched with brown spots; above the 
eyes there is a thin white line; a median white broken line 
extends between the parietals and onto the frontal; and the 
lateral borders of the parietals are edged with white (Fig. 
14). The chin is white with brown blotches that may continue 
onto the venter; and the tail undersurface is marked by a 
median line of brown spots. The juveniles UMMZ 200060 
and UMMZ 200066 differ from other juveniles in that there 
are no white markings on the head except a jagged-edged 
white line on the supralabials. Specimen UMMZ 200066 also 
has a thin, pale pink, vertebral line one scale row in width, 
starting at the pale nuchal collar and terminating at the base 
of the tail. 

The specimens UMMZ 195851 and 195849,750 mm and 
1,080 rnm SVL respectively, show stages in the loss of the 

juvenile coloration, as the pale markings become progres- 
sively darker, more uniform brown. Specimen UMMZ 
195851 has faint traces of longitudinal lines on the body 
which are absent in the largest specimen, UMMZ 195849. 
The head markings are still visible in the largest specimen, 
but the contrast between the dark and pale pigments is 
greatly reduced; the chin and throat are still marked by a few 
darker spots, but the venter is unspotted; and a median line 
of brown spots persists on the ventral surface of the tail. 
Specimen CM 119068, 715 mm SVL, is also very dark. The  
labials of the latter specimen are blotched pale brown, there 
is a faint trace of a pale nuchal collar, and a pale spot occurs 
on the frontal, but there is no trace of lines on the body. 

HABIT-AT A N D  DIS.I.RIBUTION.-T~~ time of capture and 
habitat description for the UMMZ and CM specimens are: 
UMMZ 192020, dead on a path; UMMZ 195849,2300 h,  on 
forest floor by a small stream; UMMZ 195850, 2230 h, on a 
fallen log by a dried up stream; UMMZ 19585 1, 2 100 h,  on 
the forest floor 6 m from a stream; UMMZ 195852, 2205 h, 
crossing road; UMMZ 195853, 2300 h, crossing a road by a 
small stream; UMMZ 200060, 2000 h, 10 m from a river, on 
forest floor; UMMZ 200066, 2200 h, 1 m from a river, on 
the river bank; UMMZ 203646, 2100 h, 4 m from a river, 
on forest floor; UMMZ 203647, 2100 h,  on a dead tree at 4 
m height, on a small (2 by 4 m) sandy island in a 4 m wide 
river; CM 119068, 2220 h, on a road by a stream. All speci- 
mens except CM 119066 were collected in primary rainforest. 
CM 119068 was taken in secondary or disturbed rainforest. 

All active snakes were found at night and usually close to 
streams. This species is nocturnal and probably feeds on 
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F I G .  IS. P s ~ u d o x y h o p l ~ ~  micrqhs, UMMZ 195849. 

Table 8. Morphometric variation in Ps~udo .~rhopus  rnicrops. * = holotvpe, M = male, F = female, A = adult, J =juvenile. 

Rhf MNHN MNHN MNHN 
1881. 1978. 1978. 1978. C'M31Z C'5f5f7. L'MMZ VMMZ L'SfMZ UMMZ L'XfMZ llMlrlZ C'MMi! I CM 

Character 3.29.16* 44 4 .i 46 192020 19.5849 195850 19585 1 195852 195853 200060 200066 203646 203647 I 19068 

M X  31 I.‘ 3 

sexual mat~iritv A a 
SVL (mm) 1195 80.5 800 780 
tail lenmh (mm) I60+ 150+ 137+ I64 
sukacrdals 46+ 52 + 5 5  + 70 
ventral scale< 222 220 208 218 
supralabialsa 818 818 818 HI8 
infralabials 9!9 1410 9/53 919 
pstcwrrrlarsa 312 212 212 212 
temporalform~rla~ 1 + 2 + 3  1 + 2 + 3  1 + 2 + 4  1 + 2 / 3 + 4  

aIrft/right 
bwipralabials mutilatd 

frogs, an  observation previously reported by Giinther 
(1881), although the source of his information is unclear. 
We never found this species away from primary rainforest 
and conclude that it is probably restricted to this habitat. 

For the RM and MNHN specimens, the following inter- 
pretations have been made about the localities: Betsileo re- 
fers to the southcentral region of Madagascar, on the High 
Plateau o r  possibly the western limit of the eastern escarp- 
ment; Antalaha is the name of a small port at 14"54'S, 
50°15'E, in the northeast; Perinet refers to the town now 
called Andasibe at  18"56'S, 48"25'E or  the Analamazaotra 
Reserve at 18"57'S, 48'26'E. 

T h e  known distribution of P. rnicr0p.v is large, from the 
extreme north at Montagne d'Ambre to the extreme south 
close to Tdlaiiaro (a latitudinal range of 12-25"S), although 
all of these localities fall within the humid rainforest domain 
(Fig. 15). T h e  known altitudinal range is between 70 and 900 

900 m, but the precise locality is unknown. No specimen has 
been recorded for certain on the High Plateau above 1000 
m (the vague Betsileo record may refer to either the High 
Plateau or  the eastern escarpment), and we suspect this spe- 
cies may be restricted to altitudes lower than 1000 m. Guibk 
(1958) listed "Ankarana" as a locality for this species, without 
providing the source of the information. We have not found 
a museum specimen with this locality, which probably is the 
limestone massif of Ankarana at  17"55'S, 49"0GrE (although 
villages with the name Ankarana are also known in the east- 
ern rainforest, e.g. at 23"05'S, 47"30rE). We are uncertain of 
the reliability and localitv of this record. 

REMARKS.-Our description of the color of this species 
differs from that of Giinther (1881), who described the 
holotype as being uniform black above; possibly the holotvpe 
has faded. Guibe (1958) also described the coloration as uni- 
form brownish-black above. It seems that the-juvenile colora- 

m. T h e  Pkrinet specimen probably was collected at around tion was previously unknown. P s ~ z ~ d o x v r h o p z ~ ~  microp.$ mature 



FIG. 14. Pseudoxyrhopus microps juvenile, U M M Z  195850. 

at about 600 mm SVL, based on the much larger-sized go- 
nads seen in specimens of this size and larger. 

Pspudoxyrhop?~~ q u i n q z ~ ~ l i n ~ n t u ~  (Gii n t her) 
Figure 16 

Liophis qtiinq~~plinpat~rs Giin ther, 188 1 :359. 
Ps~udoxyrhopus q ? ~ i n q u ~ l i n ~ n t ~ ~ v  Boulenger, 1890:3 13. First use 

of combination. 
SYNTYPES.-BM 188 1.3.29.13 and BM 1881.3.29.14 (BM 

1946.1.12.33 and BM 1946.1.12.34), sex and maturity un- 
known, from "Betsileo," Madagascar, collected by Mr. Waters. 

MATERIAL EXAMINED.-BM 188 1.3.29.13 and BM 
1881 3.29.14 (BM 1946.1.12.33 and BM 1946.1.12.34) 
(syntypes); RM 1893.9.6.2, female, maturity unknown, col- 
lected by L. Greening from "Madagascar"; BM 1930.7.1.236, 
female, maturity unknown, collected by E.J. White at "Am- 
poza, 15 miles E of Ankazoabo, SW Madagascar"; BM 
1930.7.1.237, female, maturity unknown, collected by E.J. 
White "about 40 miles S. of Ankazoabo, S.W. Madagascar"; 
MNHN 1978.49, male, maturity unknown, collected 15 De- 
cember 1963 by C. Domergue at "Moramanga, Madagascar"; 
MNHN 1978.50, sex and maturity unknown, collected 25 
January 1964 by C. Domergue at "100 km, Route Tamatave, 
Madagascar"; MN HN 1978.5 1-2, males, maturity unknown, 
collected 6 December 1964 and 20 January 1965 by C. 
Domergue at "Ampijoroa, Madagascar"; MNHN 1978.53, 
male, maturity unknown, collected 16 March 1965 by C. 
Domergue at "piste Soalara, PK 80, Madagascar"; MNHN 
1978.54, sex and maturity unknown, collected 17 November 
1965 by C. Domergue from "PCrinet, Madagascar"; MNHN 
1978.2923, adult male, collected February 197 1 by J. Kely 
from "Anodaisoro, Antananarivo, Madagascar"; MNHN 
1978.2924, sex and maturity unknown, collected June 1972 

by A. Peyrieras from "for& d'Herea (Sakaraha), 580 m, Ma- 
dagascar"; MNHN 1989.2846, male, maturity unknown, col- 
lected 24 February 1961 by G. Razafy at "for& dtEuphorbes, 
Andeoka, Mahafaly Plateau, Madagascar"; MNH N 
1989.2847, maturity and sex unknown, collected 23 June 
1962 by C. Domergue at "10 km Ouest de  Moramanga, 
Route de  Tamatave, Madagascar"; UMMZ 203648, adult 
male, collected 17 April 1993 by J.B. Ramanamanjato at 
Zombitsy, 22"501S, 44"42'E, 800 m altitude, Sakaraha Fivon- 
dronana, Toliara (TulCar) Province, Madagascar; UMMZ 
203662, adult male, collected 14 June 1993 by R.A. Nuss- 
baum at Amboanemba, 24"39'S, 46"29'E, 280 m altitude, 
Amboasary Fivondronana, Toliara (TulCar) Province, Ma- 
dagascar. 

DIAGNOSIS.-A Pseudoxyrhopls with 21 rows of dorsal 
scales at midbody, eight supralabials, a somewhat pointed 
snout which projects considerably forward of lower jaw tip, 
and five dark dorsal longitudinal lines on the body. 

DESCRIPTION OF SYNTYPE BM 1881.3.29.14.SVL 350 
mm; tail 77 mm; 2 1 rows of smooth dorsal scales at midbody; 
body round in cross section; 142 ventrals; 45 subcaudals in 
a double row; anal divided; eight supralabials, the fourth and 
fifth contacting eye; nine infralabials; three infralabials in 
contact with anterior genials; rostra1 wider than high, easily 
visible from above; internasals shorter than prefrontals; 
frontal pentagonal, 1.3 times longer than wide, shorter than 
parietals, equal in length to distance between anterior mar- 
gin of frontal and snout tip; loreal almost as high as long; 
nasal semidivided by inferior suture; one preocular; two pos- 
toculars; temporals 1 + 2 + 3; somewhat pointed snout which 
overhangs tip of lower jaw; eye small, diameter 0.25 times 
head depth at midorbit, pupil round; head slightly distinct 
from neck. 

Coloration in alcohol pale brown dorsally on head, body, 



FIG. 15. I)istributio~~ of Pser~doxyrt~ofl~u microps and Pseudoxyrhopw tritaenzatw. Arrows 
indicate imprecise locality. 

and tail with five thin longitudinal dark brown lines on dorsal 
surface of' body (the same color pattern occurs in MNHN 
1978.51; see Fig. 16). Two lateral pairs start at neck on scale 
rows IV-V and VIII, terminating at tail base. Middle verte- 
bral line slightly darker and broader, starting at posterior 
border of parietals and terminating at tail tip. Supralabials 
and snout tip pale brown, with each labial and rostra1 marked 
by single dark brown spot. Pale brown supralabial line edged 
above by darker brown coloration of upper parts of head; 
border between pale and dark brown just above dorsal mar- 

gin of supralabials, continuing across snout between interna- 
sals and prefrontals. Chin, throat, venter and tail pale yellow; 
chin marked with some small brown spots, densest at chin 
tip. 

V ~ ~ ~ ~ - r r o ~ . - M o r p h o r n e t r i c  variation is presented in Ta- 
ble 4. There may be d medidn dark brown line on the tail 
undersurface (BM 1881.3.29.13), which may extend forward 
to form a broken line on the venter (MNHN 1978.51). The  
longitudinal dark dorsal lines may be very faint (MNHN 
1978.53) or even absent (MNHN 1989.2846, UMMZ 



FIG. 16. Pseudoxvrhopus quinqu~linmtus, M N H N  1978.5 1 .  

203648). The  juvenile (MNHN 1978.2924) has a distinctly 
dark brown head, which fades posterior to parietals to the 
light brown coloration of the body. 

DISTRIRU-I-ION ANI) HARITA-I- . -T~~ time of capture and 
habitat description (where known) of each specimen are: 
MNHN 1989.2846, 0600 h, in euphorb (spiny) forest; 
MNHN 1989.2847, 1730 h; UMMZ 203648, 1100 h, inside 
a rotten tree stump, primary dry deciduous forest; UMMZ 
203662, 1030 h, under a log on sand, disturbed euphorb 
(spiny) forest on the flood plain of a small stream. 

The  localities of the material examined are in some cases 
imprecise, but the following interpretations have been made: 
Betsileo refers to the south-central region of the Island on 
the High Plateau, or  possibly the western limit of the eastern 
escarpment; Ampoza, 15 miles east of Ankazoabo is at 
22'201S, 44'20'E; 40 miles south of Ankazoabo is at 22'56'S, 
44'3 1'E; we have been unable to find Herea, but Sakaraha 
is at 22'55'S, 44'32'E; Moramanga is at 18'57'S, 48'08'E; 100 
km, Route Tamatave, probably refers to the 100 km marker 
stone on the Toamasina (Tamatave) road from An- 
tananarivo, which would be at 1B054'S, 4B008'E; Ampijoroa 
is at 16'15'S, 46'48'E; Piste Soalara, PK 80, may refer to the 
village Soalara, south of Toliara at 23'36'S, 43'44'E, but 
more likely it is a misspelling of Soalala, with Pk 80 referring 

to the 80 km road marker on the road from Ambolomoty to 
Soalala, which would be at 16'1 O'S, 46'00'E; Pkrinet refers 
to the town now called Andasibe at 18'56'S, 48'25'E, o r  to 
the Analamazaotra Special Reserve at 1B057'S, 48'26'E; 10 
km west of Moramanga is at 18'57'S, 48'17'E; we have been 
unable to find Anodaisoro, but Antananarivo, which is also 
mentioned in the locality, is centered at 1 B056'S, 47'32'E; 
Andeoka, Mahafaly Plateau, probably refers to the town of 
Androka on the Mahafaly Plateau at 25"02'S, 44'04'E. 

This species is found in both the humid Eastern and the 
arid Western Domains (Fig. 10). The  forests at Am- 
boanemba, Ampijoroa, Ankazoabo, Mahafaly, and Zombitsy 
are western dry deciduous and euphorb (spiny) forests, com- 
pared to Andasibe and Moramanga which are in eastern 
rainforest. Finally, the Antananarivo and possibly Betsileo 
localities demonstrate a distribution which includes the High 
Plateau. The known altitudinal range is close to sea level (less 
than 100 m) to about 1300 m. We d o  not know whether these 
snakes were collected in primary forest or  in secondary habi- 
tats, except for MNHN 1989.2846 and UMMZ 203662, 
which were collected in euphorb (spiny) forest, the dominant 
primary forest in the south, and UMMZ 203648, collected 
in primary deciduous dry forest, typical of the west. T h e  
distribution of this species is potentially quite large, covering 
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Table 4. Morphornetric variation in Pseudoxyrhopus quinquelineatus. * = syntype, M =male, F = female, A = adult, J =juvenile. 

BM BM DM BM DM MNHN MNHN MNHN MNHN MNHN M N l l N  MNHN MNHN MNHN MNIIN 
1881.3 18819 1893. 1930. 1!l90. 1978. 1978. 1978. 1978. 1978 1978 1978. 1978. I989 1989 UMMZ UMMZ 

Cllal.actcr 28.13* 29.14* 2 7.1.236 7.I.2S7 49 50 51 52 53 54 2923 2924 2846 2847 203648 20366'2 

SPX 3 > F F I: M > M M M > M 3 M 3 M M 

sexual maturity > ; i 3 > > > > 7 > ; A 1 > > A A 
SVL (mm) 400 350 450 195 290 166 415 355 342 383 475 160 177 370 164 265 255 
t ; ~ l  length (nrnl) 85 77 105 46 62 100 109+ 90 M 98 IOH 107 39 90 46 70 73 
\ukaudals 46 45 52 49 48 59 54+ 52 55 55 52 51 51 51 65 55 48 
ventl.als I40 142 152 149 I48 141 142 142 144 140 148 143 155 143 144 142 139 
aulwalabials" 817 818 818 818 818 818 818 8IR 818 818 HI8 HI8 818 HI8 HI8 818 HI8 
post~ulars"  1+2+2lY 1 + 2 + 3  1 + 2 + 3  1 + 2 + 3  1 + 2 + 3  1+2+'4  1 + 2 + 3  1 + 2 + 3  1+2+413 1 + 2 + 3  I + 2 + 3  1 + 2 + 3  1 + 2 + 3  1 + 2 + 3  1 + 2 + 3  1 + 2 + 3  1 + 2 + 3  

*leli/l-i~ht 

the west, southwest, High Plateau, and at least the central 
section of the rainforest belt. 

REM~~~s.-Boulenger (1890) illustrated the dentition of 
Pseudoxyrhopus quinquelineatus with 14 + 2 maxillary teeth and 
18 dentary teeth. The anterior dentary teeth increase in size 
to the sixth, followed by 12 posterior teeth, which are smaller 
than the anterior teeth. 

An additional specimen of this species (not seen) is in the 
Smithsonian collection (USNM 149903). It was collected 7 
May 1963 at Perinet (Andasibe). 

The  activity pattern of this species is unknown. The two 
UMMZ specimens were found during the day in refuges and 
the capture times of the two MNHN are at dawn and dusk. 
The  slightly pointed overhanging snout indicates fossorial 
behavior. Pseudoxyrhopw quinquelineatus shares this and other 
scalation and coloration characters with P.  imerinae. 

Pseudoxyrhopw sokosoko new species 
Figures 17 and 18 

Ho1.01-YPE.-UMMZ 195847, adult male, from Am- 
pamakiesiny Pass 14 km northwest of  Ranomafana-Sud, 
24"32'S, 47"511E, 800 m altitude, TBlaiiaro (Fort Dauphin) 
Fivondronana, Toliara (Tulear) Province, Madagascar, col- 
lected 27 December 1990 by J.B. Ramanamanjato. 

PARAT-YPES.-UMMZ 195846, juvenile male, from Manan- 
tantely, 24"59'S, 46"56'E, 75 m altitude, TGlaiiaro (Fort Dau- 
phin) Fivondronana, Toliara (Tulear) Province, Madagascar, 
collected 7 November 1990 by R.A. Nussbaum; UMMZ 
203660, adult female, from Ambatorongorongo, 25"05'S, 
46"47'E, 380 m altitude, TGlaiiaro (Fort Dauphin) Fivondro- 
nana, Toliara (Tulear) Province, Madagascar, collected I6 
February 1993 by R.A. Nussbaum; UMMZ 203661, adult 
female, from Andondo River, 24"48'S, 46"44'E, 150 m alti- 
tude, Talaiiaro (Fort Dauphin) Fivondronana, Toliara 
(Tulear) Province, Madagascar, collected 25 May 1993 by 
R.A. Nussbaum. 

OTHER SPECIMENS.-NO~C. 
DIAGNOSIS.-A Pseudoxyrhopu~ with 21 dorsal scale rows 

at midbody, bluntly rounded snout, eight supralabials, sub- 
caudals divided, white line on supralabials and rostral, and 
dark brown dorsal coloration on body. 

DESCRIPTION OF H o ~ o r ~ ~ ~ . - S p e c i m e n  is well fixed and 
undamaged. Testes are large. Snout-vent length 285 mm; 
tail length 68 mm; 21 rows of smooth dorsal scales at 
midbody; body round in cross section; 142 ventrals; 45 sub- 
caudals, all in a double row; anal divided; eight supralabials, 

fourth and fifth contacting eye; nine infralabials, five in con- 
tact with anterior genial~; anterior and posterior genia l~  
equal in length; rostral wider than high and visible from 
above; internasals shorter than prefrontals; frontal pentago- 
nal, as long as wide, shorter than parietals, longer than dis- 
tance between anterior margin of frontal and snout tip; 
loreal not quite as high as long; nasals divided; one preocu- 
lar; two postoculars; temporals 1 + 2 + 3; bluntly rounded 
snout; eye small, diameter 0.27 times head depth at midorbit, 
pupil round; head slightly distinct from neck; 14 + 2 maxil- 
lary teeth, gradually increasing in size posteriorly, with a 
diastema before two posteriormost teeth, which are largest; 
15 dentary teeth, anterior teeth increasing in size posteriorly 
to sixth, followed by nine posterior teeth that are smaller 
than anterior teeth. 

Coloration in life uniform dark brown on head, body, and 
tail (Fig. 17). Posterior half of body with faint thin pink line 
on scale row IV-V; line terminates above cloaca. Thin white 
line from snout to posterior supralabial, crossing supralabi- 
als, rostral, and nasals. Ventrally, chin spotted dark brown, 
heaviest at anterior tip, and fading to white on throat. Venter 
pale brown, with tiny pale brown spots on anterior margins 
of each ventral scale, densest on median line. Undersurface 
of tail marked by partly fused spots that form a median pale 
brown line. 

After three months in formalin and one year in alcohol 
pale pink line on body changed to pale brown. All other 
coloration unchanged. 

V ~ ~ ~ ~ - ~ - ~ o ~ . - S p e c i r n e n  UMMZ 203661 has a pale pink 
venter and tail undersurface. Specimen UMMZ 195846 has 
a pale body line that starts on the anterior half of the body 
(at the 20th ventral) and continues to the tail tip, the dorsal 
rows 1-111 of the body are pale white (Fig. 18), and the venter 
is marked with tiny faint spots that form a median line. Speci- 
men UMMZ 195846 is a ,juvenile, and the markings de- 
scribed for this specimen may be the typical juvenile condi- 
tion. Other morphometric variation is given in Table 1. 

E.I.YMOLOGY.-The Malagasy word "sokosoko" means ap- 
proaches or goes secretly or stealthily, and refers to the secre- 
tive and nocturnal habits of this species. 

J u s - r ~ ~ r c ~ - ~ - l o ~ . - ~ ~ h r e e  other species, Pseudoxyrhopus am- 
breensis, P .  quinquelineatus and P .  heterurus, have 2 1 dorsal 
scale rows. Pseudoxyrhopw ambreensis has seven supralabials, 
a pale nuchal collar and a red spot on the snout tip; P .  
sokosoko has eight supralabials and lacks a pale nuchal collar 
and red spot on the snout tip. Pseudoxyrhopus quinquelineatus 
has a slightly pointed snout tip, a rostral that strongly over- 



FIG. 17. Ps~~~doxyrhopus sokosoko holotype, U M M Z  195847. 

hangs the mental and, typically, thin dark longitudinal lines 
on the body; P.  sokosoko has a rounded snout, a rostra1 that 
does not strongly overlap the mental and lacks thin dark 
longitudinal lines on the body. Pseudoxyrhopus het~rurus has 
undivided anterior subcaudals, 150-1 6 1 ventrals, 52-59 sub- 
caudals, and is mature at SVL 347-510 mm; P. sokosoko has 
divided anterior subcaudals, 142-145 ventrals, 45-51 sub- 
caudals, and is mature at 285-320 mm. 

HABIT-A?' A N D  DISI-RIRUTION.-The time of capture and 
habitat description for each specimen are: UMMZ 195846, 
1030 h, under wood chips; UMMZ 195847,2200 h, on rocks 
by a stream; UMMZ 203660, 1445 h, in humus under a rot- 
ten log; UMMZ 20366 1, 1335 h, inside a rotten log. All speci- 
mens were taken in primary rainforest, which in the case of 
UMMZ 195846 and UMMZ 203660 was partly degraded by 
human exploitation. 

This species is known from rainforest in the Anosy and 
Vohimena Mountains in extreme southeastern Madagascar 
(Fig. 8), and ranges in altitude from 75 to 800 m. We strongly 
suspect this species is confined to primary rainforest and is 
nocturnal and ground-dwelling. 

R ~ ~ ~ ~ ~ s . - P s ~ u d o x y r h o p u S  sokosoko, known from the ex- 
treme southeast, is probably the sister species to P. het~rurus, 
known from the east and northeast. Ps~udoxyrhopus sokosoko 

has fewer ventrals and subcaudals and is smaller than P .  
heterurus. Pseudoxyrhopus sokosoko also lacks undivided ante- 
rior subcaudals, a character unique to P.  heterurus within 
Pseudoxyrhopus. Pseudoxyrhopus sokosoko and P.  heterurus are 
allopatric, with the closest sites, Ampamakiesiny (P. sokosoko) 
and Manombo (P. heterurus), separated by 195 km. 

Pseudoxyrhopus tritaeniatus Mocquard 
Figures 19 and 20 

Pseudoxyrhopus tritaeniatus Mocquard, 1 894:4. 
Pseudoxyrhopw dubius Mocquard, 1904: 305. New synonym. 

TYPE MATERIAL.-MNHN 189 1.24 (holotype of Pseu- 
doxyrhopus tritaeniatus), sex and maturity unknown, from 
"Provient de  Betsileo, Madagascar," collected by Catat. 
MNHN 1898.7 (holotype of Pseudoxyrhopus dubius), male, ma- 
turity unknown, from "Madagascar," collected by Rousson. 

MATERIAL EXAMINED.-MNHN 189 1.24 (holotype of 
Pseudoxyrhopus tritaeniatus); MNHN 1898.7 (holotype of Pseu- 
doxyrhopus dubius); MNHN 1930.365, male, maturity un- 
known, collected between 1926 and 1930 by R. Decary from 
"Massif de  I'Ikongo, Madagascar"; MNHN 1978.43, sex and 
maturity unknown, collected 22 April 1964 by Chabaud and 
Golvan at "Perinet, Madagascar"; MNHN 1978.47, male, 



FIG. 18. P s ~ u d o q r h o p u s  sokosoko paratype, UMMZ 195846. 

maturity unknown, collected between 1958 and 1959 by Pau- 
lian at "PCrinet, Madagascar"; MNHN 1978.48, immature, 
sex unknown, collected December 1962 by unknown collec- 
tor at "PCrinet, Madagascar"; UMMZ 1920 19, adult female, 
collected 27 February 1990 by C.J. Raxworthv at Amba- 
tovaky Special Reserve, 16'5 1 'S, 52"001E, 600 m altitude, 
Soanierana Ivongo Fivontlronana, Toamasina (Tamatave) 
Province, Madagascar; U MMZ 195854, adult male, collected 
28 Januarv 1991 by C.J. Raxworthv at Vatoharanana, Na- 
tional Park of Ranomafana, 2 1'1 7'S, 47'26'E, 950 m altitude, 
Ifanadiana Fivondronana, Fianarantsoa Province, Madagas- 
car; UMMZ 200059, adult male, collected 25 July 1989, by 
P. Daniels in Talatakelv, National Park of Ranomafana, 
21'1 7'S, 47'26'E, 1000 m altitude, Ifanadiana Fivondronana, 
Fianarantsoa Province, Madagascar; UMMZ 203649, adult 

male, collected 14 Januarv 1993 by A. Razafimanantsoa at 
Ankavanana River, Masoala, 1 5"19'S, 50" 14'E, 90 m altitude, 
Antalaha Fivondronana, Antsiranana (DiCgo Suarez) Prov- 
ince, Madagascar. 

DIAGNOSIS.-A Ps~udoxyrhopus with 25 rows of dorsal 
scales at midbodv, a loreal scale usually almost as high as 
long, parietal scales longer than frontal scale, anal plate di- 
vided or  entire, 199-217 ventral scales, and a red body with 
three to five dark brown dorsal longitudinal lines. 

DESCRIPI-ION OF HOLO-I-YPE.-SVL 540 mm; tail length 
102 mm; 25 rows of smooth dorsal scales at  midbodv; body 
round in cross section; 199 ventrals; 58 paired subcaudals; 
anal divided; eight supralabials, fourth and fifth contacting 
eve; eight infralabials, four in contact with anterior genials; 
rostra1 wider than high and visible from above; internasals 
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shorter than prefrontals; frontal almost pentagonal, with an 
anterior border that is not quite straight; frontal as long as 
wide, shorter than parietals, equal in length to distance be- 
tween anterior margin of frontal and snout tip; a small scale 
located between prefrontals and frontal; loreal almost as 
high as long; one preocular; two postoculars; temporals 
1 + 2 + 4 (left), 1 + 3 + 4 (right); bluntly rounded snout; eye 
small, diameter 0.26 times head depth at midorbit, pupil 
round; head slightly distinct from neck. 

In alcohol body and tail white dorsally with three longitu- 
dinal dark brown lines that start at neck and terminate on 
tail. Middle vertebral band, on scale rows IX-XVII, much 
thicker than lateral bands on scale rows IV-Vl. Head dark 
brown dorsally. Supralabials and rostral white, ventrally bor- 
dered with dark brown jagged line. White nuchal collar 
formed by break between dark brown coloration of head and 
longitudinal lines of body (Fig. 19). Chin heavily marked by 
brown blotches. A broken, faint median line of small brown 
spots on venter, most dense at posterior part of body. Some 
ventral scales with small brown spots on posterior borders. 
Throat, venter, and tail undersurfaces white. Tail untlersur- 
face has thin brown median line. 

VAKIATION.-T~~ small scale located between the pre- 
frontals and frontals in the holotype is absent in other exam- 
ined material. Specimens UMMZ 195854 and UMMZ 
203649 have an unusually elongated loreal scale, which is 
twice as long as high. Other morphometric variation is pre- 
sented in Tablc 5. Pseudoxyrhopzrs trz/aenlmtzis 1s the only PSPIL- 
doxyrhopus species that exhibits variation in the condition 
of the anal plate, which may be divided, semidivided, or en- 
tire. 

The  teeth could not be seen in the holotype. The teeth of' 
UMMZ 195854 were viewed by dissection of the right side 
of the mouth: 16+2 maxillary teeth, the two posterior teeth 
larger and separated by a diastema from the anterior teeth; 
18 dentary teeth, the six anterior ones increasing in size to 
the sixth, followed by 12 posterior teeth that are smaller than 
the anterior teeth. 

The  body and tail color in life is dorsally red, typically 
with four dark brown longitudinal lines, the thinnest on scale 
rows IV-VI, and the others on rows IX-XII. There may be 
rarely a fifth thin broken vertebral line (MNHN 1930.365, 
UMMZ 203649). The  median line and/or pair of lines may 
end before the dark brown marking on the head to give the 
appearance of a red collar (MNHN 1891.24, UMMZ 
192019), or the thicker median lines may fuse with the dark 
brown on the head (UMMZ 195854) (Fig. 20). The supralabi- 
als may be marked by just a few small brown blotches 
(MNHN 1898.7). The  venter and tail undersurfaces may be 
spotted (UMMZ 192019) or unspotted (UMMZ 195854). All 
trace of red pigment is lost in the Paris specimens, but some 
pink pigment can still be seen on the UMMZ specimens. 

HABITAT AND DISI-KIUUTION.-The time of' capture and 
description of the collecting sites are as follows for the 
UMMZ specimens, all of which were taken in primary rain- 
forest: UMMZ 192019, 2040 h on forest floor, 20 m from a 
stream; UMMZ 195854, 2000 h on forest floor, 40 m from 
a small stream; UMMZ 200059, 1900 h, on forest floor, on a 
ridge top about 100 m from the closest stream; UMMZ 
203649,2030 h, on a tree root, 0.8 m from the closest stream. 

The localities of the MNHN specimens are interpreted as 
follows: Betsileo refers to the south-central region of Ma- 
dagascar, on either the High Plateau or possibly the western 
limit of the eastern escarpment; Massif de l'lkongo probably 
refers to the mountain range west of Ikongo town, which is 
centered at 2 1°54'S, 47'28'E; PCrinet refers to the town now 
called Andasibe at lS056'S, 4S025'E, or to the Analamazaotra, 
Special Reserve at 18"57'S, 4S026'E. 

The three UMMZ specimens were collected in primary 
rainforest. We suspect this species is restricted to rainforest 
along the eastern escarpment (although the Betsileo record 
may represent a locality from the High Plateau). Pseu- 
doxyrhopus trita~niatus has an eastern distribution which ex- 
tends between latitudes of 15" (Ankavanana) and 22"s 
(Ivongo) (Fig. 15), and includes a known elevational range 
of 70 to 1000 m. 

REMAKKS. -GU~~~ (1958) listed Ambatomainty as a local- 
ity for this species based on MNHN 1950.153, a skin, which 
we were unable to find in 1992 in the Museum collection. 
Guibe thought the Ambatomainty locality (which means 
"Black Rock" in Malagasy) referred to a large town in the 
west, but in fact 38 villages in Madagascar have this name 
(Dept. of Interior, 1955), including sites in the east. As all the 
other known Pseudoxyrhopus tritaeniatus localities are in the 
humid Eastern Domain, we consider it unlikely that this spe- 
cies is found in western Madagascar. 

Heteroliodon Boettger 

Heteroliodon Boettger, 1913:313. Type species Heteroliodon 
lorquatus Boettger, 19 13, by monotypy. 
Dr~c;~os~s.-Colubrids without grooves on teeth; two 

posteriormost teeth of maxilla separated by a small diastema 
from anterior teeth; one or both posterior maxillary teeth 
slightly enlarged compared to anterior teeth; anterior den- 
tary teeth same size as posterior dentary teeth, middle (fifth 
and sixth) dentary teeth considerably enlarged; loreal scale 
present; large eye, diameter 0.35 times head depth at midor- 
bit. 

DESCKIIJ - I - ION. -T~~~~ without grooves; twelve maxillary 
teeth, the two posteriormost teeth may be slightly enlarged 
compared to the anterior teeth, and are separated from the 
anterior teeth by a very small diastema; 14 dentary teeth, 
middle (fifth and sixth) dentary teeth considerably enlarged 
compared to anterior and posterior teeth; hypapophyses de- 
veloped throughout vertebral column; head hardly distinct 
from neck; eye large, diameter 0.35 times head depth at 
midorbit, pupil round; nasal divided or semi-divided; rostral 
scale much wider than high, clearly visible in dorsal view, and 
extending considerably anterior to tip of lower jaw; body 
cylindrical; dorsal scales smooth, without pits, in 17 rows at 
midbody; subcaudals in a double row; anal plate divided. 

CON-I-ENT.-O~~ species: Heteroliodon occipitalzs 
(Boulenger). For justification of synonymy, see section on 
the status of Pseudoxyrhopus occzpitalis, above. 

D r s - ~ - ~ ~ n v ~ r o ~ . - S o u t h  and southwest Madagascar. 
R E M A R K S . - B O ~ ~ ~ ~ ~ T  (I9  13) thought Heteroliodon closely 

related to Leioheterodon Dumeril and Bibron 1854. He stated 
that all generic characters agreed between the two genera 
except the fbllowing: in Heteroliodon the nasals are semidi- 



Frc;. 19. Pseudoxyrhopz~s trita~niatw holotype, M N H N  189 1.24. 

Table 5. Morphornetric variation in Pseudoxyrhopus tritaeniatus. * = holotype, M = male, F = female, A = adult, J =juvenile, D = divided, 
SD = sernidivided, U = undivided. 

M N H N  M N H N  M N H N  M N H N  M N H N  M N H N  UMMZ UMMZ UMMZ UMMZ 
Character 189 1.24* 1898.7 1930.365 1978.43 1978.47 1978.48 1920 19 195854 200059 203649 

sex 
sexual maturity 
SVL (rnrn) 
tail length (rnrn) 
anal plate 
subcaudals 
ventrals 
infralabials 
temporal formulaa 

vided; the rostral has a sharper angle between the dorsal and 
ventral surfaces and does not project backwards between the 
internasals; the eye is moderate in size; and there are 17 
rows of dorsal scales. He also stated that the tooth arrange- 
ment had not been examined. 

GuibC (1958) gave the following description of the genus: 
maxillary teeth 10-1 5, the last two larger and separated from 
the preceding teeth by an interval; dentary teeth subequal 
in size; head distinct from the neck; eye large, pupil round; 
rostral flattened above and below, with a slightly distinct me- 
dian line, the edge overhanging the mouth; dorsal scales in 
17 rows; anal divided; subcaudals double; hypapophyses 
present on the vertebrae. When GuibC published this new 
description, the genus was still represented only by the H. 
torquatus holotype. It is not clear whether GuibC examined 
the specimen himself or  if he took the new information from 
another source unknown to us. 

Examination of the teeth of the holotype of Pseu- 
doqrhopw occipitalis BM 1946.1.12.28 and UMMZ 197143 
shows that the posterior maxillary teeth are enlarged, but 
only very slightly, and the diastema is not very obvious. T h e  
"subequal" dentary teeth are in fact very unequal in size, with 
the two middle teeth considerably enlarged. 

Hetaroliodon occipitalis (Boulenger) new combination 
Figures 2 1 and 22 

Pseudoxyrhopus occipitalis Boulenger, 1896:6 13. 
Heteroliodon torquatus Boettger 19 13:3 13. New synonym. 

TYPE MATERIAL.-BM 1946.1.12.28 (holotype of Pseu- 
doqrhopw occipitalis); sex and maturity unknown, from 
"Southwest Madagascar"; collected by Mr. Last. SMF 727 1 a 
(holotype of Het~roliodon torquatus, not seen), sex and matur- 
ity unknown, from "Andranohinaly, im Hinterland von Tu-  



FIG. 20. Pseudoxyrhopus tritaeniatus, U M M Z  195854. 

lear, SW Madagascar," collected during February 1904 by 
A. Voeltzkow. 

MATERIAL EXAMINED.-BM 1946.1.12.28, holotype of 
P s ~ u d o x ~ r h o p ~ ~ , ~  occipitnlis; BM 1930.7.1.238, male, maturity 
unknown, collected by E.J. White at "Itampolov~, S.W. coast, 
60 miles N of Tulear, Madagascar"; MNHN A.62, maturity 
and sex unknown, collected August 1964 by C. Blanc at 
"Sous une ecorce en for& cotiere, Ambararata, Sud de  Mo- 
rondava, Madagascar"; MNHN 1978.33, maturity and sex 
unknown, collected 26 July 1965 by G. Razafv at "PK 40, 
RN9, Madagascar"; UMMZ 197 143, adult male collected 18 
October 1990 by R.A. Nussbaum, J.B. Ramanamanjato, A. 
Raselimanana, and C.J. Raxworthy one km northwest of 
Reraketa, 24"54'S, 46"24'E, 50 m altitude, Amboasary Fivon- 
dronana, Toliara (Tulear) Province, Madagascar; UMMZ 
203658 and 203659, juvenile male and adult male collected 
13 and 14 June 1993 by R.A. Nussbaum at Amboanemba, 
24"39'S, 4Ci029'E, 280 m altitude, Amboasary Fivondronana, 
'Toliara (Tulear) Province, Madagascar. 

DIAGNOSIS.-Characters of the genus. 
DESCRIPT-ION OF HOLO-I-YIX-SVL 240 mm; tail length 70 

mm; 17 rows of smooth dorsal scales at midbody; body 
round in cross section; 174 ventrals; 62 paired subcaudals; 
anal divided; seven supralabials, third and fourth contact 
eve; seven infralabials, four infralabials in contact with ante- 
rior genials; anterior genials 1.5 times as long as posterior 
genials; rostral wider than high and visible from above; inter- 
nasals shorter than prefrontals; frontal hexagonal, 1.5 times 
as long as wide, shorter than parietals, longer than distance 
between anterior margin of frontal and snout tip; loreal, 1.5 
times as long as high; nasal semidivided by inferior suture 
(left) and divided (right); one preocular; two postoculars; 
temporals 1 + 2 + 3; snout bluntly rounded when viewed dor- 

sally, but somewhat pointed and strongly projecting for- 
wards over lower jaw when viewed laterally; lower jaw nar- 
rower than upper jaw; eye large, diameter 0.35 head depth 
at midorbit, pupil round; head distinct from neck; 12 maxil- 
lary teeth, two posteriormost teeth (1 1 th and 12th) separated 
by small diastema from anterior teeth; 1 l th  maxillary tooth 
slightly larger (left) or same size (right) as anterior teeth, 
12th tooth missing on both sides but socket visible; 14 den- 
tary teeth, middle (fifth and sixth) teeth considerably larger 
than anterior and posterior teeth. 

In alcohol coloration of head, body, and tail brown. Neck 
marked by white transverse nuchal collar on posterior mar- 
gin of parietals and first three transverse scale rows (Fig. 21), 
ventrolaterally uniting with white coloration of throat. Su- 
pralabials and rostral white, forming a white line that unites 
posteriorly with white nuchal collar. Pale brown vertebral 
line three scale rows wide along middle section of body, with 
diffuse lateral border; vertebral line starts at neck (at sixth 
transverse scale row posterior to parietal scales) and termi- 
nates at extreme tail tip. Body white ventrolaterally. Chin, 
throat, venter, and tail undersurfaces white and unspotted. 
Iris black. 

V ~ ~ ~ ~ - ~ - ~ o ~ . - S p e c i r n e n  UMMZ 197143 has a rostral with 
a short, incomplete median groove on the ventral surface 
and a mental with a faint, incomplete median groove. A me- 
dian groove on the rostral was also reported by GuibC (1958) 
for SMF 7271a. Other morphometric variation for the eight 
known specimens is summarized in Table 6. The  tooth ar- 
rangement of UMMZ 197143 differs from the holotype only 
in that the 1 lth maxillary tooth is lost and the 12th is slightly 
enlarged compared to the anterior teeth. No variation was 
found in coloration (Fig. 22). 

HABITAT A N D  D I S T R I R U T I O N . - S P ~ C ~ ~ ~ ~  UMMZ 197 143 
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2 mm 

FIG. 2 1 .  Dorsal and lateral views of H~t~ro l iodon  occifiitnlis, holotype B M  1946.1.12.28. 

was captured in a pitfall trap in arid euphorb (spiny) forest 
dominated by succulents of the endemic family Didiereaceae, 
in an area which is regularly grazed by domestic goats and is 
selectively logged for charcoal production by the local com- 
munities; UMMZ 203658 was found at 1140 h, 0.5 m above 
ground in a crack in a granitic boulder and UMMZ 203659 
at 1050 h inside a dry rotten log, both adjacent to a dry 
stream bed in disturbed euphorb (spiny) forest. The  locali- 
ties of the other specimens are interpreted as follows: Andra- 
nohinaly, Toliara (TulCar) region, 23"17'S, 43'59'E; Itam- 
polovk, southwest coast, 60 miles north of Toliara (TulCar) 
is almost certainly Tampolove, on  the coast 130 km north of 
Toliara, at  2Z014'S, 4S016'E; Ambararata, south of Moron- 
dava, is at  20°38'S, 44'05'E. T h e  localities of all eight speci- 
mens are in the dry southern and southwestern regions of 
Madagascar where the primary forest is euphorb (spiny) or  
deciduous (Fig. 23). This species is probably restricted to this 
region. 

R E M A R K S . - S ~ ~ C ~ ~ ~ ~ S  UMMZ 197143 and 203659 are 
adults. T h e  testes are large and swollen. There is a surpris- 
ingly small degree of variation in the SVL of the seven largest 
snakes (238-265 mm), and we suspect that all these speci- 
mens are  adults. Specimen UMMZ 203658, with a SVL of 
150 mm, is a juvenile. Brygoo (1983) considered the type of 

Hptproliodon torquattcs to be a juvenile, probably because of  its 
small size. H~teroliodon occipitalis is one of the smallest colu- 
brid snakes in Madagascar. 

Guibe (1958) described the thin pale band of the body of 
H~tproliodon t0rquatu.r as being lateral (not vertebral as de- 
scribed by Boettger, 1913 and shown in his Plate 28) and the 
nasal as divided (not semi-divided as described by Boettger). 
The  coloration error  may have been made during the trans- 
lation of the original text. 

The  pointed overhanging snout and upper jaw may be 
adaptations for burrowing in dead wood and Didiereaceae 
stems. However, the large eye is certainly not typical of  bur- 
rowing snakes in Madagascar. It is not known whether this 
species is nocturnal, diurnal, o r  crepuscular; and  its food 
habits are unknown. 

Pararhadimea Boettger 

Pararhadina~a Boettger, 1898:33. Type species Pararhadina~a 
m~lanogast~r Boettger, 1898, by monotypy. 

Rhabdotophis Werner, 1909:58. Type species Rhabdotophis sub- 
caudalis Werner, 1909, by monotypy. 
DIAGNOSIS.-Colubrids without grooves in teeth; posteri- 

ormost one or  two teeth of maxilla enlarged compared to 



FIG. 22. Heteroliodon occipitalis, UMMZ 197143. 

Table 6. Morphometric variation in Hpkroliodon occipitalis. * = holotype, M = male, F = female, A = adult, J =juvenile. 

Character 

BM BM 
1946.1. 1930.7. MNHN MNHN UMMZ UMMZ UMMZ SMF 
12.28* 1.238 A.62 1978.33 197 143 203658 203659 7271aa 

sex 
sexual maturity 
SVL (mm) 
tail length (mm) 
subcaudals 
ventrals 
postocularsh 
temporal formulah 

"Data from Boettger (191 3); specimen not seen. 
"leftlright 
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Pararhadinaea 

P. melanogaster 

Frc;. 23. Distribution of Heteroliodon occzpztalis, Pararhadinaea albignaci and Pararhadinaea 
melanogaster. Arrows indicate imprecise locality. 

anterior teeth; anterior dentary teeth same size as posterior 
dentary teeth, middle one or  two dentary teeth considerably 
enlarged; loreal absent; eye small, diameter less than 0.3 
times head depth at midorbit. 

D ~ s c ~ ~ n . ~ o ~ . - T e e t h  without grooves; 6-17 maxillary 
teeth, the posteriormost one or two teeth enlarged compared 
to the anterior teeth, and may be separated from the anterior 
teeth by a diastema; 5-1 1 dentary teeth, the middle one or 
two teeth considerably enlarged compared to anterior and 
posterior teeth; hypapophyses developed throughout verte- 

bral column; head not distinct from neck; eye small, diame- 
ter less than 0.30 times head depth at midorbit, pupil round; 
nasal entire or  divided; rostra1 scale much wider than high, 
clearly visible from dorsal view; body cylindrical; dorsal 
scales smooth, without pits, in 17 rows at midbody; sub- 
caudals in a double row; anal plate divided. 

CONTENT.--TWO species: Pararhadinaea melanogaster 
Boettger, and P. albignaci Domergue. 

D~sr~rs r r r ro~ . -Nor th  and east Madagascar. 



Pararhadinaea albignaci Domergue 
Figure 24 

Pararhadinaea albignaci Domergue, 1984: 153. 
HOLOTYPE.-MNHN 1982.1221 (not seen), male, matur- 

ity unknown, from "Foret tropicale dlAnalamazaotra (Peri- 
net), altitude 900 m," Madagascar, collected 5 January 1970 
by J. Thiel. 

MATERIAL EXAMINED.-UMMZ 200064, adult female with 
five eggs in oviducts (largest 1.0 x 0.5 mm), collected 27 
December 1991 by J.B. Ramanamanjato, A. Raselimanana, 
and C.J. Raxworthy at Antomboka River Fitsahana, Mon- 
tagne d'Ambre, 12"32'S, 49"101E, 650 m altitude, Antsiranana 
(Diego Suarez) Fivondronana, Antsiranana (Diego Suarez) 
Province, Madagascar; UMMZ 200065, adult male with large 
testes, collected 18 January 1992 by J.B. Ramanamanjato, 
A. Raselimanana, and C.J. Raxworthy at Antomboka River 
Fitsahana, Montagne d'Ambre, 1Z032'S, 49"10fE, 650 m alti- 
tude, Antsiranana (Diego Suarez) Fivondronana, Ant- 
siranana (Diego Suarez) Province, Madagascar; UMMZ 
203642, adult female with eight eggs in right oviduct and six 
eggs in left oviduct (largest 1.0 x 0.5 mm), collected 4 Decem- 
ber 1992 by R.A. Nussbaum at Manantenina River, Marojejy 
Reserve, 14"27'S, 4g047'E, 350 m altitude, Sambava Fivondro- 
nana, Antsiranana (DiCgo Suarez) Province, Madagascar. 

DIAGNOSIS.-A Pararhadinaea with a single undivided na- 
sal, a small triangular-shaped preocular, one postocular, and 
three dark longitudinal lines on the body. 

DESC:RIPTION OF UMMZ 200064.-SVL 240 mm; tail 
length 8 mm (tail tip lost); 17 rows of smooth dorsal scales 
at midbody; body round in cross section; 190 ventrals; 10 
paired subcaudals; anal divided; seven supralabials, third 
and fourth contact eye; eight infralabials, four infralabials 
in contact with anterior genials; anterior genials equal in 
length to posterior genials; rostral wider than high and vis- 
ible from dorsal view; internasals shorter than prefrontals; 
frontal hexagonal, 1.3 times as long as wide, shorter than 
parietals, longer than distance between anterior margin of 
frontal and snout tip; loreal absent; single nasal; preocular 
small and triangular in shape; one postocular; temporals 
1 + 2 + 3; snout bluntly rounded when viewed dorsally; eye 
very small, diameter 0.20 head depth at midorbit, pupil 
round; head not distinct from neck; 6 + 2 maxillary teeth, 
posteriormost two teeth separated by diastema from anterior 
teeth and enlarged; 12 dentary teeth, middle (fifth and sixth) 
teeth considerably larger than anterior and posterior teeth. 

In life coloration of head, body, and tail dark brown. Neck 
with white transverse nuchal collar on posterior margin of 
parietals and first four transverse scale rows, collar fusing 
ventrolaterally with white line that borders ventrals. On body 
a pale pink longitudinal line on scale rows IV-VI; line starts 
three transverse scale rows behind nuchal collar and termi- 
nates at tail tip. Dark brown dorsal and white ventral colora- 
tion separated along body by sharp border at scale row 11. 
Chin brown, with each scale bordered with pale brown. Ven- 
ter white, with transversely enlarged brown spots on most 
ventrals; spots widest on anterior half of body. The tail un- 
dersurface is white with a median line of brown spots. 

In alcohol, only change has been loss of pale pink pigment 
of longitudinal line on body, which has become white. 

V A R I A T ~ O N . - S ~ ~ C ~ ~ ~ ~ S  UMMZ 200065 and UMMZ 
203642 showed the following variation: SVL 253 and 370 
mm; tail length 38 and 45 mm; 180 and 196 ventrals; 37 and 
36 paired subcaudals; frontal 1.4 and 1.2 times as long as 
wide; eye diameter 0.19 and 0.15 head depth at midorbit. 
The holotype, MNHN 1982.1221, shows the following vari- 
ation (data from Domergue, 1984): body slightly flattened 
dorsoventrally; SVL 210 mm; tail length 27 mm; 185 ven- 
t ra l~;  30 subcaudals; 5 + 1 maxillary teeth, with a large dias- 
tema; 5 dentary teeth, the middle enlarged. Domergue 
(1984) thought it probable that some teeth were lost because 
the holotype was found dead on a road. This may also ex- 
plain the dorsoventral flattening reported for the holotype. 

In alcohol UMMZ 200065 has small, pale brown spots on 
the rostral, internasals, prefrontals, second supralabial, tem- 
porals and parietals. The white longitudinal line fades and 
is broken on the posterior region of the tail. The transversely 
enlarged, brown spots frequently completely cover the ven- 
tral scales on the anterior half of the body. 

In alcohol UMMZ 203642 (Fig. 24) has a pale yellow nu- 
chal collar, and the head has a pale yellow line that starts on 
the rostral, extends onto the supralabials, and fuses with the 
nuchal collar on the lateral region of the neck. The left and 
right supralabial lines do not meet on the rostral. The longi- 
tudinal line on dorsal rows IV-VI is pale pink. The ventrals 
are dark brown except at their white lateral borders. The 
ventral surface of the tail is heavily spotted with dark brown. 

HABITAT AND D I S T R I B U T I O N . - S ~ ~ C ~ ~ ~ ~ S  UMMZ 200064 
and UMMZ 200065 were caught in pitfall traps next to drift 
fences in primary rainforest; UMMZ 203642 was caught at 
1600 h, in soil and humus at 20 cm depth under a large log, 
in disturbed primary rainforest with considerable admixture 
of bamboo. The holotype, MNHN 1982.1221, was found in 
the morning, dead on a surfaced road after heavy rains, 
between Andasibe (Perinet) and the Analamazaotra Forestry 
Station, at 18'56'S, 4So25'E. This road now borders de- 
graded primary rainforest at 900 m altitude. 

Pararhadinaea albignaci is limited to the north and east 
regions of Madagascar, between latitudes of 12" and 19"s. 
The three localities are in areas of primary rainforest, be- 
tween 300 m and 900 m altitude (Fig. 23). 

Pararhadinaea melanogaster Boettger 

Pararhadinaea melanogaster Boettger, 1 898: 33. 
Rhabdotophis subcaudalis Werner, 1909:58. 

TYPE M A ? . E R I A L . - S M F . ~ ~ ~ ~ . ~ ~  (holotype of Pararhadi- 
naea melanogaster, not seen), female, maturity unknown, from 
"Insel Nossibe," Madagascar, collected in 1897 by A. 
Voeltzkow. SMNS specimen, number unknown (holotype of 
Rhahdotophis subcaudalis, not seen), male, maturity unknown, 
from "Madagaskar." collected by H. Rolle. 

MATERIAL EXAMINED.-None. 
DIAGNOSIS.-A Pararhadinaea with a divided nasal, a rec- 

tangular-shaped preocular, two postoculars, and five dark 
longitudinal lines on the body. 

DESCRIPTION OF MNHN 1982.1220.-Holotype of Para- 
rhadinaea melanogaster marojejyensis; data from Domergue 
(1984): SVL 151 mm; tail length 34 mm; 17 rows of smooth 
dorsal scales at midbody; 147 ventrals; 42 paired subcaudals; 



anal divided; seven supralahials, third and fourth contact 
eve; eight (left) and nine (right) infralabials, fimr infralabial5 
in contact with anterior genials; anterior genials longer than 
posterior genials; rostriil wider than high and visible from 
i~bove; internasals shorter than prefrontals; frorital hexago- 
nal, 1.5 times as long as wide, shorter than parietals. longer 
than distance between anterior margin of frontal and snout 
tip; loreal absent; nasal divided; one preocular; two postocu- 
Iars; temporals 1 + 2 + 3; bluntlv rounded snout; eye sniall, 
diameter 0.29 head depth at midorbit, pupil round; head 
not distinct from neck. 

In alcohol, coloration of head. t~ody. and tail vellowish- 
brown. Head dorsally dark brown on  the parietals, frontal, 
supraoculars and prefrontals. Supralabials pale brown. A 
dark brown line starts at nostril and terminates at third row 
of temporals, where it fuses with two lateral dark longitudi- 
nal lines on scale rows 11-IV and V-VI of neck. Body with 
five dark brown longitudinal lines, two pairs of lateral lines 
on scale rows 11-IV and V-VI and a vertebral line on scale 
rows VIII-I?(; all lines start at neck and terminate at extreme 
tail tip. At tail base two dark lateral bands fuse into single 
line. Chin and throat white with black spot on each scale, 
venter black with white 1;lter;ll stripe, and tail undersurface 
white with large black spots on posterior subcaudals. 

~ A R I A - I - I O S . - T ~ ~  holotvpes of Pnmrhndinn~n rn~lanognst~r 
and Rhahdotofihts suhcnudnlis sho~v the following variation: 
SVL 202 mm and 182 mm; tail length 39 mm and 30 mm; 
ventrals 163 and 167; subcaudals 4 1 and 37 (Domergue, 
1984). 

Boettger (1898) described the teeth of the holotype of 
Pararhadlna~a rn~lnnoga~t~r as follows: 17 equally spaced max- 
illary teeth, increasing gradually in size posteriorly, the pos- 
teriormost tooth considerably enlarged; 1 1 dentary teeth, 
the sixth considerablv enlarged. Werner ( 1  909) reported 
about 10-12 maxillary teeth for the holotype of Rhahdotophis 
subcazcdali.~. Guibe (1958) gave a range of 15-18 maxillary 
teeth without indicating the source of his information. 

HAHI-I-A-I- A N D  DIS.I .RIHL~-I-I<)N.-T~~ known localities are 
SMF.73 13. la ,  Nosy Be Island at 1 30201S, 48"201E and 
MNHN 1982.1220, Marqjejy Reserve at 14O27'S. 49'45'E 
(Fig. 23). The  holotype of Rhnhdotofihi.~ subcaudalis was col- 
lected from an unknown locality in Madagascar. Both the 
known sites have a primary climax vegetation of rainforest, 
with elevations between 0-430 m for Nosy Be and 200-1 800 
m for Marojejv. This species appears to be restricted to 
northern Madagascar. 

R ~ ~ ~ ~ ~ s . - R h a h d o t o f i h i . ~  subcaudalis was placed in the ge- 
nus Ps~udoxyrhofius by Boulenger (1 9 15) and subsequently 



recognized as a junior synonym of Pararhadinaea melanogaster 
by GuibC (1958). Domergue (1984) described the subspecies 
Pararhadinaea melanogaster rnarojejyensis based on the lower 
number of ventrals (147) of the Marojejy specimen com- 
pared to the other two known specimens (163-7). Boettger 
(1898) reported that a second smaller specimen of Pararhadi- 
naea melanogaster was deposited at the Liibeck Museum (Ger- 
many). 

KEY T O  HETEROLIODON, PARARHADINAEA, AND 
PSEUDOXYRHOPUS SPECIES 

la. 17 dorsal scales at midbody.. . . . . . . . . . . . . . . . . . . . .  . 2  
lb. 19-25 dorsal scales at midbody. . . . . . . . . . . . . . . . . . .  . 4  

2a. Eye large, larger than 0.3 times head depth at midor- 
bit. Rostral strongly overhangs mental. Loreal pre- 
sent. . . . . . . . . . . . . . . . . . . . . . . .  Heteroliodon occipitalis 

2b. Eye small, smaller than 0.3 tirnes head depth at midor- 
bit. Rostral hardly overhangs mental. Loreal ab- 
sent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

3a. Three dark longitudinal lines on body. Preocular trian- 
gular and small. One postocular 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Pararhadinaea albignaci 

3b. Five dark longitudinal lines on body. Preocular rectan- 
gular and not small. Two postoculars 
. . . . . . . . . . . . . . . . . . . . . . .  Pararhadinaea melanogaster 

4a. Dorsal scales at midbody in 19 rows. . . . . . . . . . . . . . .  . 5  
4b. Dorsal scales at midbody in 2 1-25 rows . . . . . . . . . . .  . 6  

5a. Snout tip somewhat pointed. Rostral strongly over- 
hangs mental. Nuchal collar absent, venter dark 
brown . . . . . . . . . . . . . . . . . . . .  Pseudoxyrhopus imerinae 

5b. Snout tip bluntly rounded. Rostral does not strongly 
overhang mental. Pale nuchal collar present, venter 
pink (in life) or white (in preservative) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pseudoxyrhopw kely 

6a. Dorsal scales at midbody in 21 rows. . . . . . . . . . . . . . .  . 7  
Gb. Dorsal scales at midbody in 25 rows . . . . . . . . . . . . . .  10 

7a. Seven supralabials. Pale nuchal collar present. Red 
spot on the snout tip (in life) 
. . . . . . . . . . . . . . . . . . . . . . . .  Pseudoxyrhopw ambreensis 

7b. Eight supralabials. Nuchal collar absent. No red spot 
on snout tip (in life) . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

8a. Snout tip somewhat pointed. Rostral strongly over- 
hangs mental. Dorsurn pale brown, typically with 
five dark longitudinal lines 
. . . . . . . . . . . . . . . . . . . .  Pseudoxyrhopus quinquelineatus 

8b. Snout tip blunt and rounded. Rostral does not strongly 
overhang mental. Dorsum dark brown, sometimes 
with two pale pink longitudinal lines . . . . . . . . . . .  . 9  

9a. Anterior subcaudals undivided, more than 149 ven- 
trals . . . . . . . . . . . . . . . . . . . . .  Pseudoxyrhopus heterurus 

9b. Anterior subcaudals divided, less than 146 ven- 
trals . . . . . . . . . . . . . . . . . . . . . .  Pseudoxyrhopus sokosoko 

10a. Parietals equal in length to frontal 
. . . . . . . . . . . . . . . . . . . . . .  Pseudoxyrhopus ankafinaensis 

lob. Parietals longer than frontal.. . . . . . . . . . . . . . . . . . . .  11 

Ila.  Dorsum brown with or without thin pink (in life) or 
white (in preservative) longitudinal lines. Loreal al- 
ways twice as long as high, 70-89 subcaudals, anal 
always divided . . . . . . . . . . . . .  Pseudoxyrhopus microps 

I lb. Dorsum red (or white in preservative) with dark brown 
longitudinal lines. Loreal typically almost as high as 
long, 58-76 subcaudals, anal single, semi-divided, 
or divided . . . . . . . . . . . . . .  Pseudoxyrhopus tritaeniatus 

BEHAVIOR 

The seven Pseudoxyrhopus species studied in the field ap- 
pear to have similar habits. Pseudoxyrhopw kely, P. ambreensis 
and P. quinquelineatus are unlike the other three species in 
that they have an obvious tendency to burrow, digging their 
snouts into the substrate and vibrating the head and anterior 
region of the body. They are probably largely fossorial. 
These three species were found great distances from 
streams. Pseudoxyrhopw kely is known to feed on small Am- 
phiglossus skinks, and leaf-litter lizards may be an important 
prey item for these species. That the juvenile Pseudoxyrhopw 
sokosoko was found in wood chips during the day indicates 
that this species, and probably all Pseudoxyrhopus, burrow to 
some degree. Pseudoxyrhopw heterurw, P. microps and P. tri- 
taeniatw are all nocturnal and largely ground-dwelling 
snakes, frequently encountered close to small streams in 
rainforest. At night these river banks are normally populated 
by stream-dwelling Mantidactylw frogs that may be preyed 
upon by Pseudoxyrhopus. 

Very little is known about the behavior of Heteroliodon and 
Pararhadinaea. Pararhadinaea albignaci was found 20 cm be- 
low ground, suggesting this snake is at least partly fossorial. 
Heteroliodon occipitalis and Pararhadinaea albignaci were both 
caught in pitfall traps and Pamrhadinaea melanogaster was 
found dead on a road, demonstrating that these species are 
surface active. Because we have never seen these snakes ac- 
tive on the surface during the day, it seems probable that all 
three species are nocturnal. 

The scarcity of Pseudoxyrhopw, Heteroliodon and Pararhadi- 
naea specimens in museum collections probably does not re- 
flect rarity in nature, but rather their secretive habits. Most 
species are probably nocturnal and some may be partly fosso- 
rial. Nocturnal snakes in general are not well represented in 
collections from Madagascar. 

Pseudoxyrhopus tritaeniatus, P. microps and P. ambreensis fre- 
quently have truncated tails. The incidence of tail tip loss 
among these species was 50%, 43%, and 50% respectively, 
which is far higher than all the other species (with the excep- 
tion of P. ankafinaensis which is represented only by the 
holotype with a truncated tail). Tail tip damage is probably 
due to attack from nocturnal mammalian predators such as 
tenrecs (Insectivora, Tenrecidae) and mongooses (Car- 
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nivora, Viverridae). It is not clear why these three species 
seem to suffer more tail injuries than the other species. 

MORPHOLOGICAL VARIATION 

Significant variation is rare in all the P.seudoxyrhopus spe- 
cies, with the exception of P. tritaeniatus, which has an anal 
plate either divided, semidivided or entire. It is noteworthy 
that no individual variation was found in the number of dor- 
sal scale rows for Pseudoxyrhop~~s, Pararhadir~aea or Helero- 
liodon. The  coloration of each species is also extremely sta- 
ble, although in two species, Pseudoxyrhopus sokosoko and P. 
microps, juvenile coloration is very different from the adult. 
Longitudinal stripes are known to occur at some stage of 
development in all Pseudoxyrhopus, Pararhadinaea and Hetero- 
lzodon species with the exception of Pseudoxyrhopzu heterurw. 
Although the juvenile coloration of this species is unknown, 
it is probably striped. Dorsal coloration is either brown or 
brownish-purple with the striking exception of Pseu- 
doxyrhopus trilaeniatus, which is bright red. This bright red 
color may be aposematic, although all Pseudoxyrhop~u are 
thought to be non-venomous. 'There are no obvious venom- 
ous species of snakes in Madagascar which Pseudoxyrhopus 
tritaeniatw might be mimicking, but there are bright red, 
noxious millipedes in the rainforest that could serve as mod- 
els. 

We found very little geographic variation among the 
specimens we examined. Pseudoxyrhopus microps shows re- 
markably little variation considering that it occurs through- 
out the full latitudinal range of'the island. The,juvenile P ~ ~ I L -  
doxyrhopus microps from Montagne d'Ambre are unusual in 
that they lack some of the white markings on the head pre- 
sent in juveniles from the southeast. 

The relationship between the ventral and subcaudal scale 
counts for all undamaged specimens of Pseudoxyrhopus is 
shown in Figure 25. Most species form a relatively distinct 
cluster, showing little overlap with other species (except for 
Pseudoxyrhopus sokosoko, P. arnbreensis, and P. quinquelineatus), 
demonstrating that ventral and subcaudal scale counts can 
be used to help identify most Pseudoxyrhopus species. Two 
obvious phenetic groups appear in Figure 25, one group 
with fewer than 170 ventrals, and the other group with more 
than 190 ventrals. 

PHYLOGENETIC RELATIONSHIPS 

The relationships of the Madagascan snake genera have 
not yet been studied, although they are all currently consid- 
ered to be boodontine colubrids in the Lycodontinae-Boo- 
dontinae group (Cadle, 1987). However, the Lycodontinae- 
Boodontinae group may not be monophyletic. PSPU- 
doxyrhopus, Pararhadinaea and Heteroliodon may represent 
either an ancient Madagascan lineage (similar to the situation 
found in the Madagascan boids and iguanids) or a more 
modern African or Asian invasion. The relationships within 
and between Pseudoxyrhopuc, Pararhadinaea and Heteroliodon 
have not been determined. 

Some characteristics of Pseudoxyrhopus, Pararhadznaea and 

Heteroliodon are listed in Table 7. These three genera have 
very similar dentition and share the following characters: 
teeth without grooves, maxillary teeth with a diastema, pos- 
teriormost maxillary teeth enlarged, and median dentary 
teeth enlarged. No other Malagasy colubrid genus has en- 
larged median dentary teeth. Pseudoxyrhopus, Pararhadinaea 
and Heteroliodon also share a very similar body form (thick 
neck that is hardly narrower than the head, and a rounded 
head profile) and have similar habits (all species are probably 
nocturnal and ground dwelling). 

The other Malagasy colubrid genera are dissimilar to 
Pse~~doxyrhopw, Pararhadinaea and Heteroliodon in dentition, 
body form and habits. The genera that lack grooved teeth, 
Dromicodryas, Leioheterodon, Liof~holidophis, Liofihidium and Mi- 
cropkthodon, are diurnal and largely surface active (except 
Micropisthodon for which the habits are unknown), with nar- 
row necks and generally angular head profiles. The  genera 
with grooved teeth, Alluaudina, Brygof~hzs, Geodipsas, 
Ithycyphxs, Langaha, Lycodryas, Madagascarofihis and Mimophis, 
also have slender necks, angular head profiles, and are either 
arboreal (nocturnal and diurnal) or surface active (diurnal), 
with the exception of Madagascarophis and Geodipsas, which 
are nocturnal and partly surface active. 

Because of the phenetic similarity of Pseudoxyrhopus, 
Pararhadinaea and Heteroliodon in dentition, body form and 
habits, we suspect they represent a monophyletic group. Be- 
cause of the significant morphological and behavioral differ- 
ences of Pseudoxyrhopus, Pararhadir~aea, Heteroliodon com- 
pared to the other Malagasy genera, we suspect the sister- 
group to Pseudoxyrhopus, Pararhadinaea and Heteroliodon will 
prove to be a non-Malagasy genus. However we have not yet 
identified non-Malagasy genera that appear to closely resem- 
ble these Malagasy colubrids. 

The character states that separate P~~udoxyrhopus, 
Pararhadinaea and Heteroliodon are: Pseudoxyrhopus-ante- 
rior dentary teeth larger than posterior teeth; Pararhadi- 
naea-no loreal scale; and Heteroliodon--eye diameter 
greater than 0.3 times head depth at midorbit. Based on 
these characters, we continue for the moment to recognize 
all three genera, but it is impossible without additional data 
to determine the relationships of the three genera to each 
other. The polarity of these character states has not yet been 
determined because the outgroups remain unknown. 

Variation within Pseudoxyrhopus is summarized in Table 
8. Four phenetic groups can be recognized based on shared 
characters of unknown polarity. Pseudoxyrhofiw kely and P .  
ambreensis have fewer than 12 posterior dentary teeth and 
a single enlarged maxillary tooth. Pseudoxyrhopus heterurw 
and P.  sokosoko have fewer than 12 posterior dentary teeth 
and two enlarged maxillary teeth. The  remaining species 
have 12 or more posterior dentary teeth: Pseudoxyrhopus imer- 
inae and P.  quinqvelineatus have a strongly overhanging ros- 
tral, which is otherwise absent in Pseudoxyrhopus; P .  ankaji- 
naenszs, P.  microps and P. tritaeniatus share much higher scale 
counts (dorsals, ventrals, and subcaudals) than all the other 
species. Based on this evidence we suspect the following Pseu- 
doxyrhopus species are sister taxa: P. ambreensis and P.  kely, 
P .  heterurus and P.  sokosoko, P .  imerinae and P.  quadrilineatus, 
and (as an unresolved group of three) P.  tritaeniatus, P .  mi- 
crops and P. ankajinaensis. 
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FIG. 25. Pseudoxyrhopus ventral-subcaudal scale number relationship. Subcaudal counts are for 
undamaged tails only. 

Table 7 .  Characters of Pseudoxyrhopus, Pararhadinaea and Heteroliodon. 

Character Pseudoxyrhopus Pararhadinaea Heteroliodon 

teeth without grooves + + + 
maxillary teeth with diastema 
posteriormost 
maxillary teeth enlarged 
median dentary teeth enlarged 
anterior dentary teeth larger than posterior + 
loreal scale present + + 
eye diameter < 0.3 times head depth at midorbit + + 

Table 8. Character variation within Pseudoxyrhopus. Abbreviations: ambre. = ambreensis; hetemr. = heterurus; soko. =sokosoko; imerin. = imerinae; 
qu iyue l .  = quinqz~elineatur; ankaJ = ankafinaensis; tritaen. = tritaeniatus. 

Pseudoxyrhopus 

Character ambre. kely heterur. soko. imerin. quinquel. ankaf. microps tritaen. 

less than 12 posterior dentary teeth 
single enlarged maxillary tooth 
rostra1 strongly overhangs mental 
more than 2 1 dorsal rows 
more than 190 ventrals 
more than 70 subcaudals 

"Estimated Krom mutilated tail of holotype (see synopsis). 
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BIOGEOGKAPHY 

Psrudoxyrhopus, Palar/~udinaea and Heteroliodon seem to be 
incapable of oceanic dispersal because 110 species is known 
from other Indian Ocean islantls or mainland Africa. The 
mqjority of Ps~udoxyrhopus species occur in the humid rain- 
forest of the Eastern Climatic Dornain: Pseudoxyrhoi~lw urn- 
breensis, P .  ireterurus, P.  sokosoko, P.  imerinae, P. microps, P. 
tritaeniatus and P. ank(~jinaenszs. Two of these species, P ~ e u -  
doxyrhop~~s imerinar anti P. a~~kafinaensi.~, are restricted to high 
altitude regions o f t h e  High Plateau above 1300 m altitude. 
O f t h e  other species, Pseudoxyrhofius kely is known from litto- 
ral forests in a climatic transitional zone between the Eastern 
and Western Domains and P. quinquelir~ealus from both dry 
and humid forests of each Domain. Both species of Pararhad- 
inaea are restricted to rainforest in the north and east in the 
Eastern Climatic Domain. Heteroliodon is known only from 
the arid south and southwest of the Western Clirnatic Do- 
main, and is probably restricted to dcciduous and euphorb 
(spiny) forests. 

T h e  groups of presumed closely related species occur in 
both allopatry and sympatry. Pararhadinaea albiynaci and P. 
melanoguster are syrnpatric in northern Madagascar, occur- 
ring in rainforest of similar elevation. Pseudoxyrhoi~w quin- 
qu,elinec~t~w and P. imrrinae are allopatric with distinct altitu- 
dinal differences in distribution. P~eudoxyrhofius kely and P. 
ambreensis are allopatric with restricted ranges in relict for- 
ests of the southeast and north respectively. Pseudoxyrl~o~~~w 
hpterl~r~cs and P. sokosoko are allopatric, with P. sokosoko re- 
stricted to the extreme southeast and P. heterurus to the east 
and northeast. Considering the larger P.seu,doxyrhopw, P. 
hnk(lfir~aensis appears to be a high altitude specialist and is 
probably allopatric with both P. microps and P.  tritaeniatus, 
which are distributed in lower elevation rainforest of the 
east. Speciation in the majority of cases appears to be associ- 
ated with allopatry, either by elevation or isolation in differ- 
ent geographic regions or relict forests. 

gotry are within one kilometer of the Reserve's boundary. 
Analamazaotra Special Reserve probably protects popula- 
tions of Pseudoxyrhopus microps, P.  tritaenintw and P. quin- 
qurlineatus, although it is not known if the Perinet locality 
actually refers to the interior of the Special Reserve, which 
was established only in 1970. Pnrurhadinaea albiynaci occurs 
at Montagne d'Ambre National Park, Marojejy Strict Re- 
serve, and probably Analamazaotra Special Reserve. 
Pararhadinc~ea melanoguster occurs at Marojejy Strict Reserve 
and probably Lokobe Strict Reserve on Nosy Be Island. 

Five species are not known to be currently protected 
within reserves: Heteroliodon occipitalis, Pseudoxyrhopus ankafi- 
naensi.~, P. imerinae, P. kely and P. sokosoko. Heteroliodon occipi- 
lalis and P.seudoxyrhopus sokosoko probably occur in the An- 
dohahela Strict Reserve, because Beraketa is Just 15 km west 
of Parcel Two and both Arnpamakiesiny and the Andondo 
River are within ten kilometers of Parcel One of the An- 
dohahela Strict Reserve. Pseudoxyrhofius imerinae appears to 
be restricted to high altitude forest on the High Plateau, and 
because of severe forest fragmentation may be restricted to 
small isolated populations. Protecting remaining natural 
habitats at Ankaratra and Ibity Mountain would be beneficial 
to this species and to other reptiles such as Calumn~a brevicor- 
nis hilleniusi, Millotisaur.~~s mirabilis, Lygodactylus arnoulti and 
L2ygodactylzrs blanci, all of which are restricted to these sites. 

Pseudoxyrhop~ls kely is known so far only from the littoral 
forests at Ste. Luce and Mandena close to T8laiiaro (Fort 
Dauphin). This species may be endemic to this region. Pro- 
tection of representative littoral forest within a new reserve 
would be desirable to maintain populations of this small 
snake. 

Pseudoxyrhop~~s ankafinaensk is currently known from a sin- 
gle specimen collected in 1880 at Ankafina Mountain. 'The 
scale of deforestation that has taken place on the High Plateau 
and the isolated nature of this fragment of High Plateau 
rainforest (which must have contracted significantly in area 
over the last 100 years), suggest P. ankafinaensis has become 
reduced to small populations or  may even have gone extinct. 
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