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Abstract

We describe a new stiletto snake, Atractaspis , from western Liberia and southeastern
Guinea. The new species shares with morphologically similar western African Atractas¬
pis species, A. reticulata and A. corpulenta, the fusion of the 2 nd infralabial with the infra-
maxillary. From A corpulenta the new species differs by a more slender body (276-288
ventrals and 19 or 20 dorsal scale rows versus 178-208 ventrals with 23-29 dorsal scale
rows), a divided anal plate and divided subcaudal scales (both non-divided in A. corpu¬
lenta). The new species differs from most A. reticulata by having 19 or 20 dorsal scale
rows at midbody (versus 21-23, rarely 19), and a lower ventral count (276-288 versus
304-370). The new species thus has a relatively longer tail: snout-vent-length / tail-length
in the female holotype (15.7) and paratype (21.5) versus a mean of 23.6 in seven female
A. reticulata. The new Atractaspis likely is endemic to the western part of the Upper
Guinea forest zone and thus adds to the uniqueness of this diverse and threatened biogeo¬
graphic region.

Introduction

The stiletto snakes or burrowing asps, genus Atractaspis
Smith, 1849, currently comprise 22 (Wallach et al. 2014),
or 21 (Uetz et al. 2018) valid species. Most species are re¬
stricted to sub-Saharan Africa where they occur in a wide
range of habitats from semi-deserts to rainforests (Spawls
and Branch 1995); only two occur in the Middle East and
Arabia (Wallach et al. 2014; Grossmann et al. 2018). These
fossorial and venomous snakes are famous for their unique
skull anatomy and venom delivery system, enabling them
to use a single fang to bite, with closed mouth, in a lat¬

eral stabbing movement (Broadley 1990; Greene 1997;
Cundall and Irish 2008; McDowell 2008). Various herpe¬
tologists have already been suffering from this behavior,
making it impossible to hold the snakes in the usual way
behind the head without being bitten (see Wagner et al.
2009). Their systematic position was matter of a constant
debate and the snakes have been placed for instance within
Viperidae, within Aparallactinae as subfamily of Colubri-
dae, as a separate family Atractaspididae, and most recent¬
ly as a subfamily Atractaspidinae within the Lamprophii¬
dae (Broadley 1990; Vidal et al. 2007; Wallach et al. 2014;
Uetz et al. 2018; Portillo et al. 2018).
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From West and western Central Africa 11 Atractaspis
species are known: A. aterrima Gunther, 1863, A.
boulengeri Mocquard, 1897, A. coalescens Perret, 1960,
A. congica Peters, 1877, A. corpulenta (Hallowell, 1854),
A. dahomeyensis Bocage, 1887, A. irregularis (Reinhardt,
1843), A. microlepidota Gunther, 1866, A. micropholis
Gunther, 1872, A. reticulata Sjostedt, 1896, and A. watsoni
Boulenger, 1908 (Chippaux 2001; Chirio and LeBreton
2007). On recent surveys in north-western Liberia
and south-eastern Guinea, we collected stiletto snakes
deviating from all other known Atractaspis species. These
snakes are described here as a species new to science. In
addition, we redescribe the holotype of A. reticulata, the
species which is morphologically most similar to our new
species, and summarize its known distribution.

Material  and  methods

The holotype was euthanized by smearing a benzocaine
cream into its mouth. The paratype and one additional
specimen were found dead. From the holotype and para¬
type we collected tissue samples, which were preserved in
97% ethanol. The snakes were preserved in 75% ethanol
and are inventoried in the herpetological collections of the
Museum fur Naturkunde, Berlin, Germany (ZMB; holo¬
type), the Museo di Storia naturale del Salento, Calimera,
Italy (MSNS; paratype), or will be inventoried at the Insti-
tut Royal des Sciences Naturelles de Belgique, Brussels,
Belgium (IRSNB; additional specimen, see below). Mea¬
surements and assessment of morphological characters of
the new species and comparative material, including its
pholidosis, has been done by one person (CK). Ct-scanning
and measurements of skull bones have been compiled by
KM. Dorsal scale rows were counted at three points along
the trunk, i.e. at one head length posterior to the end of the
head, at midbody (at half of the snout-vent length), and
at one head length anterior to the anal scale. Dorsal scale
row reduction formulae were based on Dowling (1951a),
the fonnulae for the supracaudal scales are analogous to
this procedure. We added a ‘x’ to the fonnulae if no fusion
or reduction takes place. Ventral counts are according to
Dowling (1951b). Preventrals are the scales anterior to the
ventrals, characterized as being broader than long. The ter¬
minal scale was not included in the subcaudal count and is
given as ‘+L. Values for symmetric characters are given
as left/right. Measurements of snout-vent length and tail
length were rounded to the nearest millimeter, all other to
the nearest 0.1 millimeter. Sex was detennined by a small
incision at the base of the tail. Comparative measures have
been compiled from the literature, material housed at ZMB
and the holotype of A. reticulata from the Naturhistoriska
Rijkmuseet, Section for Vertebrate Zoology, Stockholm,
Sweden (NRM 1796 collected in “Kamerun, Ekundu” by
Sjostedt; Tables 1, 2). Wallach et al. (2014) and Uetz et al.
(2018) erroneously cited the Zoological Museum of the
University of Uppsala, Sweden (ZMUU), as the repository
of the holotype of A. reticulata.

The heads of the holotype and paratype of the new spe¬
cies, the A. reticulata holotype and further comparative
material were subjected to micro-tomographic analysis
at the Museum fur Naturkunde Berlin, using a Phoe¬
nix nanotom X-ray|s tube at 80-100 kV and 100-230
pA, generating 1000-1440 projections with 750 ms per
scan. The different kV-settings depended on the respec¬
tive specimen size. Effective voxel size, i.e. resolution
in three-dimensional space, ranged from 5.71-15.67 pm.
The cone beam reconstruction was performed using the
phoenix|x-ray datos|x version 2.2 software (GE Sensing
and Inspection Technologies GMBH) and the data were
visualized in VG Studio Max, version 3.1.

We sequenced 509 bp of the 16S ribosomal RNA of the
types of the new species, following the procedures and
using the primers as described in Portillo et al. (2018). We
compared the two sequences to each other and to the se¬
quences of the other Atractaspis species from which 16S
have been published (Portillo et al. 2018): Atractaspis
boulengeri (IPMB J355; GenBankAY611833), A. corpu¬
lenta (IPMB J369; GenBank AY611837), A. irregularis
(UTEP 21655; GenBank MG746901) and A. micropholis
(IPMB J283; GenBank AY611823). We also received an
unpublished 16S sequence from A. reticulata heterochi-
lus (UTEP 21664; Democratic Republic of the Congo,
Tshopo Province: road between Nia Nia and Kisangani;
Portillo et al. submitted) for comparison. The sequences
of the new species have been deposited at GenBank.

Results

Species description
Atractaspis branchi sp. n.
http://zoobank.org/990E7C05-947C-4ED7-A8A8-97BFCD77A29F
Figures 1-4; Tables 1-3

Holotype. ZMB 88529 (field and tissue number RG97;
16S GenBank MK501382), female, Liberia, Lofa region,
Foya Forest, 08°01T6.2"N, 010°25'31.4"W, 317 m a.s.l.,
near a small rocky creek in primary lowland rainforest, 6
April 2018, coll. M.-O. Rodel, G. Sambolah & J. Glos.

Paratype. MSNS Rept 280 (field number 9294X, skull
broken; 16S GenBank MK501383), female, Guinea,
Nzerekore Region, Koyakoele, 07°44'54"N, 009° 11'28"W,
393 m a.s.l., 26 December 2011, coll. L. Chirio.

Additional material. IRSNB not yet accessioned (field
number 9314X), Guinea, Nzerekore Region, Belefanin,
07°55'28"N, 009°01'33"W, 486 m a.s.l., coll. L. Chino
(voucher, only head and anterior part of body; snake still
in Africa and thus not available to us).

Diagnosis. External morphology, skull anatomy and
molecular data (see below) clearly supports the posi¬
tion within the genus Atractaspis. The new species can
be only mistaken morphologically with species from
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Table 1. Morphology and pholidosis of A. branchi sp. n. and the three subspecies of Atractaspis reticulata , based on literature data,
the A. branchi and A. reticulata types and vouchers from ZMB collection; SVL = snout-vent length; TL = tail length; na = no data
available; measures in mm, for scale counts see material & method section; museum acronyms: AMNH = American Museum of
Natural History, New York, USA; KUZ= Department of Zoology, Kyoto University, Kyoto, Japan; MBG = Mission Biologique au
Gabon, Makokou, Gabon; MNHN = Museum National d’Histoire Naturelle, Paris, France; MSNS = Museo di Storia naturale del
Salento, Calimera, Italy; NRM = Naturhistoriska Rijkmuseet, Stockholm, Sweden; RGMC= Musee Royal de l’Afrique Centrale,
Tervuren, Belgium (now MRAC); SMF = Forschungsinstitut und Natur-Museum Senckenberg, Frankfurt am Main, Germany;
USNM = Smithsonian Institution, National Museum of Natural History, Washington, USA; ZMB = Museum fur Naturkunde,
Berlin, Germany; ZMH = Zoologisches Museum Hamburg, Hamburg, Germany; ZSM = Zoologische Staatssammlung Mtinchen,
Munich, Germany; * = error according to Laurent (1950).

Laurent’s (1950) section ‘D’, his reticulata- group. In
particular it differs from all other species of the genus,
except A. reticulata and A. corpulenta (including the
West African A. c. leucura), by the fusion of the 2 nd
infralabial with the inframaxillary. From A. corpulenta
it differs by a much higher ventral count (276-288 vs
178-208), lower number of dorsal scale rows at mid¬
body (19 vs 23-29), divided anal plate and subcaudals,
and the absence of a white colored tail tip (present

in A. c. leucura)', from A. reticulata it can be distin¬
guished by a lower ventral count (276-288 vs 304-
370), and 19 (the paratype has mostly 19 scale rows,
but 20 at midbody) dorsal scales rows at midbody (19
scale rows present in the A. reticulata holotype, oth¬
er vouchers having 21-23 rows) (Table 1). The new
species further differs from A. corpulenta by a more
slender body and from A. reticulata by a longer tail
compared to body length.
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Table 2. Morphological ratios in some Atractaspis species. SVL = snout-vent length; TL = tail length; EM / VE = distance lower
eye margin to mouth / vertical eye diameter; EN / HE = distance anterior eye margin to nostril / horizontal eye diameter; ETW / VE
= head width (distance of outer margins of supraoculars) at mid eye level / vertical eye diameter; * head damaged, no measures
possible; measures in mm.

Holotype description. Subadult female; slender snake
with moderately robust body and short and rounded head;
no constriction between head and body; snout-vent length
267 mm; tail length 17 mm (ratio snout-vent length / tail
length = 15.7); head length 7.7 mm (tip of snout to angle
of jaws) / 7.1 mm (tip of snout to end of parietal suture);
head width 5.7 mm (at widest point) / 3.6 mm (distance
between the outer margins of supraocular at the level of
mid eye); nostrils directed laterally; dorsally measured
distance between nostrils 2.9 mm; small eyes directed
dorsolaterally; eye diameter 1.0 mm (horizontal) / 0.8
mm (vertical), pupil roundish; distance from lower border
of eye to mouth 2.0 mm; distance between anterior edge
of eye to posterior edge of nostril 1.9 mm; 5 supralabials,
the 4 th being the largest, the 3 rd and 4 th in contact with
eye; 5 infralabials, the 1 st and 3 rd touching the inframax-
illary, the 2 nd fused with the inframaxillary, the 3 rd being
the largest; the 1 st pair of infralabials in contact behind
mental; rostral visible from above, rounded in lateral and
dorsal views; nasal divided, touching 1 st to 3 rd supralabial
and preocular, nostril nearly completely situated in the
anterior part of nasal; loreal absent; 1 small preocular, not
in contact with frontal, touching 3 rd supralabial; 1 post¬
ocular distinctly larger than preocular, touching temporal
and 4 th supralabial; 1 small supraocular (length 1.6 mm);
1 very large anterior temporal (length 2.7 mm) followed
by 2 posterior temporals; beside the temporals only 3
further scales touching the posterior borders of parietals;
1 pair of distinctive inframaxillaries touched by 3 gular
scales; mental groove present; top of head covered by 9
scales; suture of internasals 0.7 mm long; suture of pre-
frontals 0.8 mm long; frontal slightly longer than wide
(3.1 mm vs 2.8 mm); suture of parietals 1.8 mm long;
dorsal scales smooth, rhombic shaped, decreasing grad¬
ually in size dorsally, apical pits absent, but all dorsal

scales with a single little pore near the center of the scale;
3 preventrals, 276 rounded ventral scales; anal plate di¬
vided; subcaudals divided, 25/25+1; ratio ventrals / sub-
caudals: 11.0; dorsal scale rows straight.

Dorsal scale row reduction:

4+5(8) 6—>6+7(66) 5+6(240)
19-17-19-17(276)

4+5(8) 6—>6+7(64) 6+7(239)

Supracaudal scale row reduction:

2+3(2) -4(5) 4+5(17) 3+4(22) -3(25)
14-12-10-8-6-4(25)

3+4(4) 5+6(5) 4+5(16) 3+4(22) -3(24)

Color in life: dorsal scales of uniform, shiny, pur¬
ple-brown with light grey margins, venter marginally
lighter, broad tongue fleshy (Fig. 1). Color in preserva¬
tion: dorsally uniform dark grey with a purplish hue; all
scales with lighter margins, venter lighter; mental, first
pair of infralabials and lower margin of the rostral pale.

Paratype description. Adult female, skull broken; slen¬
der snake with moderately robust body and short and
rounded head; no constriction between head and body;
snout-vent length 689 mm; tail length 32 mm (ratio
snout-vent length / tail length = 21.5); head length 7.7
mm (tip of snout to angle of jaws) /11.7 mm (tip of snout
to end of parietal suture); head width 10.3 mm (at wid¬
est point) / 6.2 mm (distance between the outer margins
of supraocular at the level of mid eye); nostrils direct¬
ed laterally; dorsally measured distance between nostrils
4.7 mm; small eyes directed dorsolaterally; eye diameter
1.5 mm (horizontal) / 1.0 mm (vertical), pupil roundish;
distance from lower border of eye to mouth 3.6 mm; dis-
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Figure 1. Life coloration of th q Atractaspis branchi sp. n. holotype (ZMB 88529).

tance between anterior edge of eye to posterior edge of
nostril 3.6 mm; 5 supralabials, the 4 th being the largest,
the 3 rd and 4 th in contact with eye; 5 infralabials, the 1 st
and 3 rd touching the inframaxillary, the 2 nd fused with the
inframaxillary, the 3 rd being the largest; the 1 st pair of in¬
fralabials in contact behind mental; rostral visible from
above, rounded in lateral and dorsal views; nasal divided,
touching 1 st to 3 rd supralabial and preocular on the right
side (left side preocular is fused with the prefrontal), nos¬
tril nearly completely situated in the anterior part of nasal;
loreal absent; 1 small preocular on the right side (left side
missing), not in contact with frontal, touching 3 rd supra¬
labial; 1 postocular little larger than preocular, touching
temporal and 4 th supralabial; 1 small supraocular (length

2.6 mm); 1 very large anterior temporal (length 5.2 mm)
followed by 2 posterior temporals; beside the temporals
only 3 further scales touching the posterior borders of pa-
rietals; 1 pair of distinctive inframaxillaries touched by 3
gular scales; mental groove present; top of head covered
by 9 scales; suture of internasals 1.4 mm long; suture of
prefrontals 1.6 mm long; frontal slightly longer than wide
(4.9 mm vs 4.8 mm); suture of parietals 2.8 mm long; dor¬
sal scales smooth, rhombic shaped, decreasing gradually
in size dorsally, apical pits absent, but all dorsal scales
with a single little pore near the center of the scale; 5 pre-
ventrals, 288 rounded ventral scales; anal plate divided;
subcaudals divided, 19/19+1; ratio ventrals/subcaudals:
15.6; dorsal scale rows oblique.

zse.pensoft.net
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Dorsal scale row reduction:

4+5(14)  5—>5+6(64)  x  x  x  x  5+6(274)19-17-19-20-19-20-19-174+5(10) 5—>5+6(59) 6->6+7(128) 6+7(137) 6->6+7(139) 6+7(149) 5+6(272)

Supracaudal scale row reduction:

5+6(2)  x  4+5(10)  -4(15)14-12- PV+PV(3) -11-10-8-6- PV+PV(18)—5— -V(19) —4(19)4+5(1) 4+5(4) 4+5(9) 3+4(15)

Color: Dorsal and ventral scales of freshly dead indi¬
vidual a dark grey with lighter grey to almost white mar¬
gins; dorsal scales with slight rainbow shimmer (Fig. 2).

Additional material. The only available data, collected
in the field, of this specimen (Fig. 2; only head and anteri¬
or body left), were sublinguals fused on each side with the
2 nd infralabials; 4/4 infralabials (including the ones fused
with the sublinguals); 2 preventrals + > 56 ventrals).

Skull anatomy. The skull anatomy of most Atractaspis
species is unknown, as is the phylogenetic relationships
of our new species. We here compare ct-scans and mea¬
surements of the holotype and paratype of Atractaspis

branchi sp. n. to the morphologically most similar Atrac¬
taspis species, A. reticulata (NRM 1796, holotype of A.
r. reticulata ; and ZMB 28500), and two other Atractaspis
species, A. boulengeri matschiensis (ZMB 11040) and A.
aterrima (ZMB 8016). In general, skull shape was very
similar (Figs 3-5; Table 3). However, the short and stout
skull of the new species can be distinguished from the
representatives of the three other species by shorter fron-
tals compared to skull length with only a shallow inclu¬
sion of the nasals (ratio length of frontals to skull length:
0.25-0.26 vs 0.28-0.31) and a higher number of palatine
teeth (3 vs 0 or 2). Furthermore A. branchi sp. n. differs
from A. boulengeri matschiensis and A. aterrima by the
extension of the nasals anteriorly, being longer than level
of premaxilla (vs nasals shorter than level of premaxilla),
and from A. boulengeri matschiensis by a transverse ante¬
rior border of the premaxilla in dorsal view (vs a convex
anterior border). However, we examined only one or two
(A. branchi and A. reticulata) individuals of each taxon,
and intraspecific variability so far has not been investi¬
gated in any Atractaspis species, but it might be expect¬
ed. For instance, the measurements and scans of the two
types of A. branchi sp. n. indicate that smaller specimens
may have shorter fangs and larger eyes (Table 2).

Figure 2. Atractaspis branchi sp. n. paratype (MSNS Rept 280) and head and anterior part of body of a further, not yet accessioned
specimen (field number 9314X) from south-eastern Guinea.
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Table 3. Skull anatomy of some Atractaspis species; given are measures and ratios of bones, collected from ct-scans; Atractaspis
branchi sp. n. has a comparatively short frontale; measures in mm (compare Material and methods and Figs 3-5).

Species / character

Figure 3. Holotype of Atractaspis branchi sp. n. (ZMB 88529) 1 head scalation in dorsal (a), lateral (b), and ventral (c) views 2
ct-scan of skull in dorsal (a), lateral (b), and ventral (c) views; lower jaw virtually removed; green: pterygoid, yellow: palatine,
orange: vomer. Scale bar: 1 mm.

zse.pensoft.net



114 Mark-Oliver Rodel et al.: A new stiletto snake from Liberia and Guinea, West Africa

Figure 4. Paratype of Atractaspis branchi sp. n. (MSNS Rept 280) 1 head scalation in dorsal (a), lateral (b), and ventral (c) views;
2 ct-scan of skull in dorsal (a), lateral (b), and ventral (c) views; lower jaw virtually removed; green: pterygoid, yellow: palatine,
orange: vomer. Scale bar: 1 mm.

Broadley (1990: fig. 121) figured an A. bibronii Smith,
1849 that possesses one fang (no replacement teeth) on
each maxilla, but small teeth on palatine (4) and dental
(3) bones. Cundall and Irish (2008: fig. 2.87D) figured
functional and replacement fangs and two palatine teeth.

Molecular data. The 16S sequences of the two type
specimens of Atractaspis branchi sp. n. were almost iden¬
tical (1% difference, 509 bp used for comparisons). Un¬
corrected pairwise comparisons to the respective part of
16S sequences of other Atractaspis revealed the follow¬
ing differences (first number refers to comparison with
A. branchi holotype, the second to the paratype): Atrac¬
taspis boidengeri (4-3%, 499 bp, 485 bp), A. corpulenta
(7-6%, 501 bp, 487 bp), A. irregularis (8-7%, 509 bp,
505 bp), A. micropholis (5%, 502 bp, 488 bp), and A. re¬
ticulata heterochilus (7-6%, 521 bp, 505 bp).

Natural history. We found the holotype at night. It was
slowly moving along the steep slope of the bank of a

small rocky creek in primary lowland evergreen rainfor¬
est (Fig. 6). When handled, the snake first tried to hide its
head below body loops; the head was bend down at an
almost right angle and with fangs partly visible outside
of the mouth. In this head position, the snake repeatedly
tried to strike. Either it tried to move slowly away from
the human observers or it abruptly coiled and uncoiled,
often jumping distances equaling almost its entire body
length, similar to wolf snakes of the genus Lycophidion
(Rodel et al. 1995; Greene 1997). The two snakes from
south-eastern Guinea were collected in plantations of ba¬
nana, manioc and coffee, which were planted under the
few remaining high trees of the fonner forest. No other
data on biology and ecology of the new species are known.

Distribution. So far the new species is know n from the
type locality and two additional sites in south-eastern Guin¬
ea. These latter two sites are about 27 km apart (Fig. 7).

Etymology. We name this new snake to honor our re¬
cently deceased friend and colleague, William Roy “Bill”

zse.pensoft.net
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Figure 5. Dorsal (a), lateral (b) and ventral (c) views (lower jaw removed virtually, green: pterygoid, yellow: palatine, orange:
vomer) of the skulls of 1 Atractaspis reticulata (NRM 1796, holotype); 2 Atractaspis reticulata (ZMB 28500); 3 Atractaspis ater-
rima (ZMB 8016); and 4 Atractaspis boulengeri matschiensis (ZMB 11040). Scale bar: 1 mm.

Branch, for his outstanding contributions to African
herpetology. MOR and OSGP are particularly pleased
to name the species in memory of Bill. We remember
our outstanding field trips with him, unforgettable dis¬
cussions with a large portion of special humor, and his
friendship. The dedication of this species of stiletto snake
to Bill is particularly appropriate. After Bill turned from
cancer research to herpetology (see “William R. Branch”
in Li Vigni 2013), the subject of his first herpetological
research, on the serotaxonomy and hemipeneal morphol¬
ogy of stiletto snakes, was presented in two contributions
at a symposium of herpetology and ichthyology in Kruger
National Park in 1975 (Branch 1975a, b). As the vernacu¬
lar name, we suggest Branch’s Stiletto Snake.

Redescription of the holotype of Atractaspis reticulata
reticulata Sjostedt, 1896 (NRM 1796) (Fig. 8)

Adult female; slender snake with moderately robust body
and short and rounded head; no constriction between

head and body; snout-vent length 712 mm; tail length 33
mm (ratio SVL / TailL = 21.6); head length 16.4 mm (tip
of snout to angle of jaws) / 11.7 mm (tip of snout to end
of parietal suture); head width 13.8 mm (at widest point) /
5.8 mm (distance between outer margins of supraoculars
at the level of mid eye); nostrils directed laterally; dorsal-
ly measured distance between nostrils 4.5 mm; small eyes
directed dorsolaterally; eye diameter 1.3 mm (horizontal)
/ 0.9 mm (vertical), pupil roundish; distance from lower
border of eye to mouth 3.8 mm; distance between anterior
edge of eye to posterior edge of nostril 3.0 mm; 5 supra-
labials, the 4 th being the largest, the 3 rd and 4 th in contact
with eye; 5 infralabials, the 1 st and 3 rd touching the infra¬
maxillary, the 2 nd fused with the inframaxillary, the 3 rd be¬
ing the largest; the 1 st pair of infralabials in contact behind
mental; rostral visible from above, rounded in lateral and
dorsal views; nasal divided, touching 1 st to 3 rd supralabial
and preocular, nostril nearly completely situated in the
anterior part of nasal; loreal absent; 1 small preocular, not
in contact with frontal, touching 3 rd supralabial; 1 postoc-
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Figure 6. Type locality of Atractaspis branchi sp. n. in north-western Liberia. The holotype specimen was found at night. It was
moving along the steep slope on the left bank of the small creek.

ular only slightly larger than preocular, touching temporal
and 4 th supralabial; 1 small supraocular (length 2.4 mm);
1 very large anterior temporal (length 5.0 mm) followed
by 2 posterior temporals; other than the temporals only 3
further scales touching the posterior borders of parietals;
1 pair of inframaxillaries, mental groove present; top of
head covered by 9 scales; suture of internasals 1.4 mm
long; suture of prefrontals 1.3 mm long; frontal slightly
longer than wide (5.1 mm vs 4.5 mm); suture of parietals
2.9 mm long; dorsal scales smooth, rhombic shaped, de¬
creasing gradually in size dorsally; apical pits absent, but
ah dorsal scales with a single little pore near the center of
the scale; 4 preventrals, 304+1/2 rounded ventral scales;
anal divided; subcaudals divided, 21/21+1; ratio ventrals/
subcaudals: 14.5; dorsal scale rows oblique.

Dorsal scale row reduction:

3+4(2) 5—>-5-1-6(70) -5(268) 5-^5+6(268) 4+5(272)
19-17-19-17-18-17(304)

4+5(4.  PreV)  5-+5+6(68)  5+6(263)  x  x

Supracaudal scale row reduction:

1 + 2 ( 1 ) 2 + 3 ( 2 ) 4 + 5 ( 6 ) 3 + 4 ( 13 ) 2 + 3 ( 19 )
15  -  12  -  10  -  8  -  6  -  4  (  21  )

3 + 476 + 7 ( 1 ) 3 + 4 ( 2 ) 4 + 5 ( 5 ) 3 + 4 ( 13 ) 2 + 3 ( 18 )

Color in preservation: Dorsally uniform dark greyish
blue, all scales with thin lighter margins; venter and head
appear slightly lighter with a olive hue; most of the men¬
tal, and lower margin of the rostral pale.

Distribution of Atractaspis reticulata subspecies

Three subspecies of A. reticulata are currently recognized
(Wallach et al. 2014): the nominate form A. reticulata re¬
ticulata Sjostedt, 1896, A. reticulata heterochilus Bou-
lenger, 1901, and A. reticulata brieni Laurent, 1956.

The definitions of these subspecies are still unclear.
The holotype of A. r. reticulata is the only known spec¬
imen with 19 midbody dorsal scale rows. Boulenger
(1901) described A. heterochilus based on 23 midbody
dorsal scale rows and more ventrals (341 vs “308” [304
according to method of Dowling 1951b] ). Laurent (1950)
assigned A. heterochilus as a subspecies to A. reticulata.
Laurent (1956a) described A. r. brieni based on higher
ventral counts in both sexes. The taxonomic classifica¬
tion of specimens with 21 dorsal scale rows at mid body
remains difficult. All of them were found in southern
Cameroon (ZMB material; Werner 1913; Boulenger
1919). The four examined ZMB specimens (ZMB 14724,
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21725,28500, 30714) were determined as A. r. reticulata.
Based on the published data (23 midbody scale rows), the
record of the nominate subspecies A. r. reticulata from
the Republic of Congo by Ota et al. (1987) is recognized
here as A. r. heterochilus. The A. r. heterochilus record in
Schmidt (1923) from Medje, Haut-Uele Province, Dem¬
ocratic Republic of Congo, is identifiable as A. r. brieni
(female with 353 ventrals).

We here summarize data from the literature, GBIF da¬
tabase, and some museum records of A. reticulata (Fig. 7).
Atractaspis reticulata is a terrestrial forest snake (Hughes
1983; Lasso et al. 2002; Herrmann et al. 2005). Data for
altitudinal range are given for Cameroon: 0-1800 m a.s.l.
(Herrmann et al. 2005; Chirio and LeBreton 2007; Gon-
wouo et al. 2007), and Gabon: 0-500 m a.s.l. (Pauwels
and Vande weghe 2008). According to Fretey and Blanc
(2004), this species occurs in Cameroon, the Central
African Republic, Equatorial Guinea, Gabon, Republic
of Congo, and the Democratic Republic of the Congo.
Hughes (1983, 1988) listed this species also for Ghana
and Nigeria, however without locality or collection data.
Barry Hughes wrote in an email to OSGP, “The mention
of Atractaspis reticulata from Ghana is based on the ex¬
amination of a single individual in poor condition, whose
head scalation corresponds with the description of that
species” (B. Hughes pers. comm. September 2018). Un¬

fortunately, we could not examine that specimen, and
the record for Ghana must be regarded as doubtful (see
Discussion). In addition to recent records of four spec¬
imens from south-eastern Nigeria (Eniang and Ijeomah
2011), there is one voucher from the Bauchi plateau in
Central Nigeria in the British Museum of Natural History
(BMNH 1934.7.7.45, don. Hamilton Liddiard). Further¬
more, this species was recorded from Angola (Hellmich
1957). Pitman (1938) included Atractaspis reticulata and
A. heterochilus in a key to Ugandan snakes because of
records from the neighboring northeast Democratic Re¬
public of Congo. However, until now, no voucher of these
snakes has become known from east of the African rift
valley. Here we summarize the records which have been
published, using the subspecies affiliation as mentioned
in the respective literature (Fig. 7). In various cases the
subspecies mentioned in the respective papers cannot be
verified with the presented data or figures!

Atractaspis reticulata ssp. records without reference to
subspecies and without published scalation data are from
Ghana: without precise locality (Hughes 1983, 1988);
Nigeria: without precise locality (Hughes 1983; Butler
and Reid 1990); Cross River Province: Oban Division of
Cross River National Park (Eniang and Ijeomah 2011);
Plateau Province: “Bauchi” (GBIF: BMNH 1934.7.7.45);
Cameroon: Sud-West Province: Kumba-Nguti road,
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Figure 8. Dorsal (a), lateral (b) and ventral (c) views of the head Atractaspis reticulata (NRM 1796, holotype); dorsal (d) and
ventral (e) views of the entire snake.

58.3 km south of Nguti (Lawson 1993: UTA R 31311);
Littoral Province: Nguengue (1140 m a.s.l.) and Mount
Nlonako (Herrmann et al. 2005: ZFMK 75261, HWH
[private collection Herrmann] 639, 714, 765); Central
African Republic: Sangha-Mbaere Province, Parc Na¬
tional de Dzangha-Ndoki (GBIF: MNHN 2011.281); Re¬
public of Congo: Sangha Province: Liouesso (Trape and
Roux-Esteve 1995); Democratic Republic of Congo:
Kwilu Province: Kafumba (GBIF: SDNHM 63850).

Atractaspis reticulata reticulata records are restricted
to southern and south-western Cameroon (between sea
level and ca 700 m a.s.l): Sud-West Province: “Ekundu”
[= Ekundu Titi] (Sjostedt 1896: NRM 1796, type local¬
ity; locality according to map in Mertens 1938); Buea

(Werner 1913: ZMH R11274); Victoria (Sternfeld 1908:
ZMB ? no identifiable voucher present, ZMB 21725);
Johann-Albrechtshohe (ZMB 28500); Central Province:
“Ajoshohe am Nyong” [= Ayos] (ZMB 30714); Yaounde
(Sternfeld 1908: ZMB 14724).

Atractaspis reticulata heterochilus was likewise report¬
ed from Cameroon: Sud-West Province: Nyasoso (photo¬
graphic record in Dobiey and Vogel 2007); Mount Came¬
roon area (Gonwouo et al. 2007); Sud Province: “Ngam” [=
Ngan] (Perret and Mertens 1957: SMF 52361); Bitye (Lau¬
rent 1950, but 21 midbody scale rows); Campo Reserve
(Ota et al. 1987: KUZ R8330); Central African Republic:
Lobaye Province: Boukoko, (Roux-Esteve 1965: MNHN
1963.899, MNHN 1964.566); Equatorial Guinea: Cen-
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tro-Sur Province: Monte Alen, (Lasso et al. 2002); Ga¬
bon: Ogooue-Maritime Province: Yenzi, Gamba, Ndougou
Department (Pauwels and Salle 2009: USNM 565138);
Ogooue-Ivindo Province: Makokou (Knoepffler 1966:
MBG 0644); Estuaire Province: “Gabun” [= probably Ga¬
bon estuary] (Werner 1913: ZMH R11275); Democratic
Republic of the Congo: Tshopo Province: “Stanleyville” [=
Kisangani] (Laurent 1945: RGMC 6614, 8003, 8252); Tan¬
ganyika Province: “Albertville” [= Kalemie] (Boulenger
1901: RGMC 608, type locality); Ituri Province: “Makele”
[= Makala, according to Christy 1915], (Boulenger 1919;
Laurent 1945: RGMC 1686); Irumu (de Witte 1953); North
Kivu Province: “N’Goma” [= Goma], (Schouteden 1933;
de Witte 1941: RGMC 4068); “Kartoushi” [= near Oicha,
according to map in Gyldenstolpe 1924] (de Witte 1941);
Mai-Ndombe Province: “Ndwa” [= Bolobo, according to
Chapin 1954] (Laurent 1956a: RGMC 16214); “Kunun-
gu” [= Bolobo, according to Chapin 1954] (Laurent 1945:
RGMC 8764, 8767); Kwango Province: “Imbela” [= Kim-
bele] (GBIL: RBINS 12278); Angola: Cuanza Norte Prov¬
ince: Piri Dembos (Hellmich 1957: ZSM 111/1954). The
Angolan record of Hellmich (1957) was doubted by Branch
(2018). However, the specimen was re-examined by us and
could be confirmed as being A. reticulata heterochilus.

Atractaspis reticulata brieni was reported from Dem¬
ocratic Republic of the Congo: Kwilu Province: Ipamu,
(Laurent 1945, 1956a: RGMC 2694, 2706, type locality);
South Kivu Province: Mushofi (1300 m asl), near Bunya-
kiri, (Laurent 1960: RGMC 21577); Haut-Uele Province:
Medje (Schmidt 1923: AMNH 11901).

It is apparent from this list and Ligure 7 that the dis¬
tributions of the A. reticulata “subspecies”, and in par¬
ticular the nominate form and A. r. heterochilus, are not
in accordance with any logical pattern of biogeographic
regions or barriers. We would not be surprised if A. retic¬
ulata proves to be actually a complex of various cryptic
species, but proofing this hypothesis is beyond the goal of
the present study.

Discussion

The phylogenetic relationships within the genus Atrac¬
taspis are still unclear. Two recent contributions included
only some species of Atractapis (Underwood and Koch-
va 1993; Moyer and Jackson 2011). The study by Un¬
derwood and Kochva (1993) deviates in its phylogenetic
conclusions partly from Laurent’s (1950) species group¬
ing. However, for morphological comparisons between
species Laurent’s (1950) paper is still the most useful.
Our new species morphologically falls within Laurent’s
(1950) section “D” (; reticulata group) of the genus. To¬
gether with A. reticulata and A. corpulenta it shares the
fusion of the 2 nd infralabial with the inframaxillary. This
character likewise distinguishes these two species and A.
branchi sp. n. from all other congeners.

Atractaspis corpulenta is a comparatively very robust,
heavily built snake (only 178-208 ventrals with 23-29

dorsal scale rows at midbody vs 276-288 ventrals and 19
or 20 dorsal scale rows in A. branchi) and has a non-di-
vided anal plate and subcaudal scales (both divided in A.
branchi ). Its West African rainforest subspecies, A. cor¬
pulenta leucura, has a white tail tip (see fig. 3 in Rodel
and Mahsberg 2000), which is lacking in A. branchi.
Atractaspis branchi thus can be only confused with A.
reticulata, from which it differs by a lower ventral count
while having simultaneously a higher number of subcau-
dals and, thus, a relatively longer tail: snout-vent length /
tail length in A. branchi : 15.7 and 21.5; in A. reticulata'.
mean = 22.3, minimum = 16.2, maximum = 29.2 (A =
15). The two A. reticulata with the comparatively longest
tails (16.2 and 17.6) originate from Gabon and Angola,
respectively, and are both males. The seven A. reticulata
females, for which we could calculate a snout-vent length
/ tail length ratio, had a mean of 23.6 (Tables 1, 2).

The new species has 19 dorsal scales rows at midbody
(the paratype has mostly 19 rows but rarely 20 around
midbody) and thus differs from almost all A. reticulata
vouchers investigated by us and reported in the literature
by having 21-23 rows (Table 1). However, the holotype
of A. reticulata reticulata has only 19 scale rows and
mid-body scale rows, thus numbers of scales at mid-body
is not diagnostic for these two taxa. Apart from ventral
and subcaudal scale counts, differences in skull anatomy
between the new species and A. reticulata are a shorter
frontale and a greater number of palatine teeth in the new
species. An additional diagnostic character might be larg¬
er eyes in A. branchi compared to A. reticulata (Table 2).
However, the holotype is a young female and relative eye
size seems to diminish with body size, as indicated by
the two types and our measurements of other differently
sized Atractaspis, including variously sized A. reticulata
(Table 2). The types of the new species indicate other po¬
tential ontogenetic changes in characters, i.e. body colour
changing from brown to grey, fang length increasing with
body length, and rows of the dorsal body scales changing
from perfectly straight in the smaller holotype to oblique
in the larger, and presumably older, paratype.

However, confusion of A. branchi with A. reticulata
taxa seems unlikely, as they most probably do not overlap
geographically. Lrom West Africa sensu stricto (Senegal
to the Nigerian Cross River; see Penner et al. 2011 for
discussion), A. reticulata has been reported from Nige¬
ria (Eniang and Ijeomah 2011: Oban Division, Cross
River National Park, Cross River Province; Butler and
Reid 1990 and Hughes 1983: without further details) and
Ghana (Hughes 1983). The Ghanaian record is of particu¬
lar interest, as it might be conspecific, based on biogeo¬
graphic arguments, with the new species. Unfortunately,
this snake could not be investigated.

The Cross River area is zoogeographically part of the
Lower Guinea forest zone. It is not yet clear where the zo¬
ogeographic barrier between the West and Central African
fauna exactly runs: at the Cross River, the Niger Delta,
or the Dahomey Gap. Nor has it been clarified what ex¬
act processes are responsible for the separation of fauna
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and flora, and what is the time scale during which taxa
in both areas evolved (see Penner et al. 2011; Jongsma et
al. 2018 and studies cited therein). The geographic scale,
processes and time most likely varies between taxa (see
Bell et al. 2017 for Central African examples). However,
it is becoming more evident that there is only very little
to almost no overlap in occurrences between forest spe¬
cies of the Upper and Lower Guinea realms. Indeed, many
studies, mostly recent, either have discovered related but
distinct species in both forest blocs or have shown that
“widespread” taxa actually comprise cryptic species com¬
plexes, including species that either occur in West or Cen¬
tral African rainforests. Examples of recent discoveries
of species pairs within amphibians are Sclerophrys taien-
sis and S. tuberosus (Bufonidae; Rodel and Ernst 2000);
Acanthixalus sonjae and A. spinosus (Hyperoliidae; Rodel
et al. 2003); Cardioglossa occidentalis and C. leucomys-
tax (Arthroleptidae; Blackburn et al. 2008); and Amnira-
na “albolabris-West” and Amnirana albolabris (Ranidae;
Jongsma et al. 2018). Among reptiles different species
in West and Central Africa have been discovered in the
crocodile genera Mecistops and Osteolaemus (Crocody-
lidae; Shirley et al. 2014); the turtles Pelusios cupulatta
and P. gabonensis (Pelomedusidae; Rhodin et al. 2017);
the cobras Naja guineensis and N. melanoleuca (Elapi-
dae; Wuster et al. 2018); and the vipers Athens hirsuta
and A. squamigera (Viperidae; Ernst and Rodel 2002).
Among birds there are for instance Picathartes gymno-
cephalus and P. oreas (Picathartidae; Treplin 2006); and
among mammals there are different West and Central Af¬
rican species within the antelope genera {Neotragus spp.,
Tragelaphus spp.; Philantomba spp.; Hernandez Fernan¬
dez and Vrba 2005; Moodley and Bruford 2007; Colyn
et al. 2010), within small carnivores {Genetta johnstoni
and G. piscivora ; Gaubert et al. 2004), otter shrews {Mi-
cropotamogale spp.), or within various bats such as the
genus Rhinolophus (Fahr et al. 2002). Many more exam¬
ples have been published (Huntley et al. 2019) and several
more examples, still unpublished, are known to us.

Apart from a species-level uniqueness of Upper Guin¬
ean forest assemblages, it is also evident, that this region
is an important area for old endemic lineages. Prominent
herpetological examples comprise the frog family Od-
ontobatrachidae (Barej et al. 2014), and the frog genera
Pseudhymenochirus (Pipidae; Evans et al. 2004) and
Morerella (Hyperoliidae; Rodel et al. 2009). Therefore,
the discovery of a new and presumably endemic species
of fossorial snake from the western Upper Guinea forests
is not very surprising. However, further surveys are need¬
ed to determine the geographic range of the new snake
species and to gather more information about its ecologi¬
cal needs and biological properties.
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