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Atheris subocularis (Serpentes: Viperidae) Revisited:
Molecular and Morphological Evidence for the
Resurrection of an Enigmatic Taxon

DwiGHT P. LAwSON, BRICE P. NOONAN, AND PAuL C. USTACH

Recent reptile collections from southwestern Cameroon contain four specimens
referable to Atheris subocularis Fischer, currently considered a synonym of Atheris
squamigera (Hallowell), and previously known only from the holotype collected prior
to 1888. Phylogenetic analysis of a 647 bp DNA fragment of the mitochondrial
cytochrome b gene indicates that A. subocularis forms a monophyletic group. Based
on this analysis and a suite of morphological characters that readily differentiate A.
subocularis from its congeners, we resurrect A. subocularis Fischer from the synonymy
of A. squamigera (Hallowell). Female A. subocularis remain unknown, and the distri-
bution of this taxon lies completely within that of its closest relative, A. squamigera.
We provide taxonomic accounts for A. subocularis and A. squamigera in the area of
sympatry and discuss evolutionary hypotheses for the presence of A. subocularis.

MONG his descriptions of new taxa, Fischer
(1888) erected Atheris subocularis based on
a single specimen from an unspecified locality
in Cameroon. After examining the type in the
British Museum, Boulenger (1896) included A.
subocularis in his synonymy of Atheris squamigera
(Hallowell, 1856) without comment. A recent
review of the genus by Broadley (1998) and a
new checklist (McDiarmid et al., 1999) perpet-
uate Boulenger’s arrangement. Fischer based
the description of A. subocularis on a number of
scale count and arrangement characters, most
notably that of the fourth supralabial entering
the orbit. Supralabial-orbit contact does not ob-
tain in any other members of the genus with the
exception of a single, apparently aberrant spec-
imen of A. squamigera from the Ituri (Boulenger,
1919; Broadley, 1998). Known only from the
type specimen, A. subocularis received little or
no attention in the 103 intervening years be-
tween Boulenger and Broadley.

Recent collections from southwestern Came-
roon near the presumed type locality of A. su-
bocularis (see Discussion) contain four speci-
mens agreeing with Fischer’s description of A.
subocularis in having one or more supralabials
entering the orbit. Like the holotype of A. su-
bocularis, the new specimens are all males. In
addition to the supralabial arrangement, speci-
mens referable to A. subocularis differ markedly
from sympatric male and female A. squamigera
in characters of scalation, morphology, and col-
or pattern. Boulenger’s Ituri specimen of A.
squamigera in which the supralabial entered the
orbit apparently differs from other A. squamigera
only in supralabial-orbit contact (vide Broadley,
1998). Based on this new, readily diagnosable

material and tissue samples from sympatric
Cameroon A. squamigera, five other Atheris taxa,
and Proatheris and Bitis outgroups, we reexam-
ine the taxonomic validity and biology of A. sub-
ocularis.

MATERIALS AND METHODS

Morphological characters follow recent treat-
ments of the genus by Broadley (1998), Lawson
(1999), and Lawson and Ustach (2000). Fea-
tures of scalation were examined under a dis-
secting microscope. Scale terminology generally
follows Klauber (1956). Suprarostrals and inter-
orbitals are used in keeping with Broadley
(1998). Interrictal counts refer to scales across
the back of the head between the posterior su-
pralabials. Anterior dorsal scale rows were
counted approximately one head-length poste-
rior to the head. Posterior dorsal scale rows
were counted approximately one head-length
anterior to the vent. Color descriptions in pre-
servative and life are based on a published stan-
dard (Smithe, 1975). Snout-vent length (SVL)
and tail length (TL) were measured to the near-
est millimeter using a meter stick. Other stan-
dard measurements were taken to the nearest
0.1 mm using a dial caliper held under a dis-
secting microscope. Measurements are abbrevi-
ated head length, HL; head width, HW. Sex of
specimens was determined by direct observa-
tion of hemepenes and by probing or dissec-
tion.

We extracted DNA from frozen tissues (liver)
or shed skins of two specimens referable to A.
subocularis, seven species of Atheris including five
specimens referable to A. squamigera taken with
the A. subocularis material, and the outgroup
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taxa Proatheris superciliaris, Bitis gabonica, and B.
nasicornis. We used the proteinase K digestion,
phenol-chloroform/chloroform extraction, and
ethanol-NaCl precipitation methods described
by Hillis et al. (1996). An approximately 647-
base pair fragment at the 5’ end of the mito-
chondrial cytochrome b gene was amplified by
polymerase chain reaction (PCR) using the
primers Gludg (5" TGA CTT GAA RAA CCA
YCG TTG 3'; Palumbi, 1996), and ATRCB3 (5’
TAG AAG TTT TCY GGG TCR TT 3'; P. Chip-
pindale, pers. comm.). Temperature cycling
profiles were 1 X 94 C 2 min 30 sec/45 C 1
min/68 C 3 min, 39 X 94 C 30 sec/50 C 45
sec/72 C 30 sec, and 1 X 72 C 5 min. Reactions
contained 20-30 ng of template, and 0.5 units
of Taq polymerase in a total volume of 12.5 ul.
Reaction mixtures also contained 1.6% DMSO,
0.3 ul of each primer at 10.0 uM, 1.0 pul dNTPs,
each ANTP at 2.0 mM, Fisher 10X reaction buff-
er, and MgCl, to a final concentration of 2.5
mM. PCR products were treated with shrimp al-
kaline phosphatase and Exonuclease I (Amer-
sham/USB) to remove primers and unincor-
porated nucleotides. DNA was sequenced using
the Sequitherm Excel© kit from Epicenter and
dye-labeled primers. Reactant volumes were re-
duced to one quarter of those recommended.
Temperature cycling profiles were 1 X 95 C 2
min, 29 X 95 C 30 sec/56 C 30 sec/70 C 1 min.
Sequence products were separated on a 66 cm,
3.75% Long Ranger acrylamide gel using a LI-
COR 4200 sequencer with current and voltage
restricted to 35 mA and 3000 V, respectively. Se-
quences were aligned using the clustal algo-
rithm of MegAlign in DNAStar for Macintosh.
Alignment was unambiguous with no gaps intro-
duced.

Mitochondrial sequence data were subjected
to phylogenetic analysis using PAUP (vers.
4.061, prerelease versions provided by D. L.
Swofford) with the branch-and-bound search
option under the criterion of maximum parsi-
mony. To compensate for differential transi-
tion/transversion and codon position bias, char-
acters were differentially weighted based on em-
pirical observations of change made using
MacClade (vers. 3.0, W. P. Maddison and D. R.
Maddison, Sinauer, Sunderland, MA, 1992, un-
publ.). One thousand nonparametric bootstrap
pseudoreplicates (Felsenstein, 1985; Hillis and
Bull, 1993) were performed under the criterion
of maximum parsimony to determine support
for proposed relationships. In addition, maxi-
mum-likelihood analysis was used with MODEL-
TEST (vers. 2.1, Posada and Crandall, 1998) to
determine the optimal combination of topolo-
gy, model of DNA substitution, and other pa-
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Fig. 1. Hypothesis of relationships of Atherine
snakes based on strict consensus of maximum-likeli-
hood and maximum-parsimony analyses of cyto-
chrome b gene sequences. Numbers above branches
indicate bootstrap support derived from maximum-
parsimony analysis with 1000 pseudoreplicates and
100 random taxon addition replicates.

rameter values (optimal model of substitution
= HKY + G; G = 0.426).

Institutional abbreviations are as listed in Lev-
iton et al. (1985). The University of Texas at
Arlington Live Collection is abbreviated with
DPL field numbers.

RESULTS

Cytochrome b sequences exhibited relatively
little variation among Atheris taxa. Maximum se-
quence divergence was 15.2% between Atheris
ceratophora and A. subocularis. Across all taxa ex-
amined, 358 of the 647 positions varied, with
184 of these being parsimony informative. Max-
imum-parsimony branch-and-bound and maxi-
mum-likelihood heuristic analyses produced
nearly identical trees, differing only in relation-
ships within the nitschei group. A consensus tree
with bootstrap values greater than 50% is pre-
sented in Figure 1.

Parsimony analysis of cytochrome bsequences
results in strong support for the monophyly of
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Fig. 2. Left lateral and dorsal aspect of Atheris su-
bocularis; vicinity Nguti, Southwest Province, Came-
roon; UTA R-45004; head length 14.9 mm. Illustra-
tions by P. C. Ustach.

a Central African squamigera group (A. hispida
(A. broadleyi (A. squamigera, A. subocularis)))
(99%), an East African nitschei group (A. cera-
tophora, A. desaixi (A. rungweensis, A. nitschet))
(72%), and is consistent with the recent remov-
al of Proatheris from Atheris (Broadley, 1996).
Within the squamigera group, the recently de-
scribed Congo/southeastern Cameroon A.
broadleyi is well supported as sister to southwest-
ern Cameroon Atheris, and this group appears
to be monophyletic (82%). Within southwest-
ern Cameroon Atheris, there is strong support
(90%) for the monophyly of A. subocularis, but
the relationship between A. subocularis and sym-
patric A. squamigera is unclear based on this mo-
lecular analysis alone.

Analysis of the cytochrome b sequence alone
indicates that A. subocularis forms a discrete
clade possibly within its sympatric sister species,
A. squamigera. Given the strong molecular sup-
port for the monophyly of the two A. subocularis
specimens examined here, and considering the
distinct and consistent morphological differenc-
es between A. subocularis and sympatric A. squa-
migera (see following taxonomic accounts), we
resurrect A. subocularis Fischer from the synon-
ymy of A. squamigera (Hallowell). Based on four
new specimens of A. subocularis collected be-
tween 1995 and 1997 in the Southwest Province,
Cameroon, and the original description by Fi-
scher (1888), we provide the following taxo-
nomic account.
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Fig. 3. Atheris subocularis; vicinity Manyemen,
Southwest Province, Cameroon, 390 mm SVL, DPL
4734. Photo by D. P. Lawson.

Atheris subocularis Fischer

Atheris subocularis Fischer 1888. Jahrb.
Hamburg. Wiss. Anst. 5:5, pl. 1 (figs. 2a—e,
labeled A. suborbitalis in error), pl. 2 (fig. 11,
labeled A. suborbitalis in error)
Figures 2-3

Holotype.—BMNH 1946.1.20.80 (formerly BMNH
1889.12.16.139). Type locality: “Kamerun.”

Referred material. —UTA R-45003-04; 46529-30.

Diagnosis.—Atheris subocularis is distinguished
from all other members of the genus by the fol-
lowing combination of characters: (1) one or
more supralabials in contact with orbit, or sep-
arated by greatly reduced suboculars; (2)12-15
interrictals; and (3) dorsal scales in 14-15 rows
anteriorly, 14-16 rows at midbody, and 12-13
rows posteriorly.

Specifically, A. subocularis is readily differen-
tiated from sympatric A. squamigera by the fol-
lowing suite of characters (male A. squamigera in
parentheses, females in brackets when different
from males): (1) usually fourth or fifth supral-



740

abial entering orbit (orbit separated from su-
pralabials by oculars) [orbit separated by ocu-
lars and a variable number of interoculabials];
(2) fourth supralabial longer than high (higher
than long); (3) 58-65 subcaudals (55-58) [50—
57]; (4) 14-16 scale rows at midbody (18-19)
[20-22], 14-15 scale rows on the neck (16-19)
[18-20], and 12-13 scale rows posteriorly (14—
17) [14-19]; (5) a black chevron or two black
spots on dorsum of head (dorsum of head uni-
form), and; (6) olive background dorsal color-
ation (green or yellow).

Atheris subocularis may be further differentiat-
ed from the putative A. squamigera robusta Lau-
rent (1956) of the Ituri by its smaller total
length, and by having fewer dorsal scale rows.

Description and variation.—Rostral flattened, sub-
triangular, about 4.5 times broader than high,
contacting anteriormost supralabials, three
large unkeeled suprarostrals; medial smaller
than lateral suprarostrals, about 1.25 times wid-
er than high; right and left suprarostrals slightly
higher than wide; nasal wider than high, par-
tially divided above and below the nares; pos-
terior wall of nares large, comprising about 75%
of opening; internasals 4, two innermost only
feebly keeled; interrictals 12-15; interorbitals 6—
7, keeled, relatively uniform in shape; oculars
11-14, supra- and postoculars keeled, terminat-
ing in blunt knobs, suboculars absent or greatly
reduced and dorsoventrally compressed, often
a single minute subocular at the suture of the
4th and bth supralabial, preoculars enlarged,
smooth; oculars separated from nasals by 2-5
smooth or feebly knobbed scales; supralabials
8-10, 4-5 entering orbit; infralabials 8-9, pos-
teriormost feebly knobbed or smooth, anterior-
most in contact at the midline, separating men-
tal from 4-5 pairs of chin shields; mental two to
three times as wide as deep; gulars keeled; ven-
trals 154-163; subcaudals 58-65, entire; anal en-
tire; dorsal scales about twice as long as wide,
becoming shorter posteriorly, in 14-15 rows an-
teriorly, 14-16 rows at midbody, 12—-13 rows pos-
teriorly; keel on dorsals increasing in height
from base, declining rapidly at apex; paraven-
trals larger than other dorsals, keeled, about as
high as long.

Body subtriangular in cross-section; maxi-
mum total length of males about 491 mm; fe-
males unknown; tail length 19-20% of total;
head 1.4-1.7 times as long as wide; eye large,
19-23% of head length; face, from anterior bor-
der of orbit to tip of snout, about 25-28% of
head length.

Color in preservative as in life or faded to
almost uniform black. Color in life: dorsum of
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head and body uniform greenish olive or yel-
lowish olive-green broken by 30 or more indis-
tinct olive yellow crossbands; most crossbands
bordered anteriorly by diffuse black or dark ol-
ive band; crossbands very indistinct posteriorly
and on tail; interstitial skin black, olive yellow
or citrine beneath crossbands, broadly visible
around scale margins throughout body; dorsum
of head with incomplete black chevron or sev-
eral black spots; face slightly paler than dorsum
of head; rostrals, labials and mental region
smudged with greenish olive; diffuse black post-
orbital stripe in DPL 4734; sides of neck from
rictus about three scale rows posteriorly, lighter
olive-yellow; chin and venter uniformly dull
lime green, sparsely smudged with black, be-
coming slightly darker posteriorly and under
the tail; black interstitial skin broadly visible
around margins of ventrals; eye yellowish olive-
green; tongue red, tips black.

Distribution.—Known only from the Southwest
Province of Cameroon, Africa.

Atheris squamigera has a wide distribution in
central Africa (Broadley, 1998), and exhibits
considerable inter- and intrapopulation varia-
tion (see Lawson, 1999; Lawson and Ustach,
2000). Therefore, it is helpful to provide a de-
scription of the southwestern Cameroon popu-
lation of A. squamigera. For comparison, selected
features of Cameroon A. squamigera, A. broadleyi,
and A. subocularis are given in Table 1. Because
A. subocularis is sympatric with A. squamigera in
southwestern Cameroon, for comparison and
identification, we provide the following taxo-
nomic account specifically for the southwest
Cameroon population of A. squamigera.

Atheris squamigera (Hallowell)

Echis squamigera Hallowell, 1856, Proc. Acad.
Nat. Sci. Philadelphia. 1854:193.
Figure 4

Holotype.—ANSP 6949. Type locality: “near the
River Gaboon, Guinea” [= Libreville, Gabon].

Referred material —UTA R-4704, 4922-24, 5056,
5172, 5176, 5185, 5547-48, 31346.

Description and variation (values for female Atheris
squamigera, when different, in parentheses).—Ros-
tral flattened, subtriangular, about 4.7 (4.1)
times broader than high, contacting anterior-
most supralabials, three large unkeeled supra-
rostrals; medial suprarostral only slightly smaller
than (about the same as) lateral suprarostrals,
about as wide as high; right and left supraros-
trals slightly higher than wide (about as wide as
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TABLE 1. SELECTED FEATURES OF CAMEROON Atheris. Mean values in parentheses, mode in brackets. See text

for additional diagnostic characters.

Atheris Atheris
Atheris squamigera squamigera Atheris
subocularis males females broadleyi
Character n=4 n=4 n="7 n =16
Ventrals 154-163 (158) 156-163 (159) 149-158 (154) 157-169 (162)
Subcaudals 58-65 (59) 55-58 (56) 50-57 (53) 45-61 (51)
Maximum total length (mm) 491 467 629 768
TL/SVL 0.19-0.20 (0.20)  0.16-0.19 (0.18)  0.17-0.18 (0.17)  0.15-0.22 (0.17)
Mid-body scale rows 14-16 18-19 (18.5) 20-22 (21) 17-23 [21]
Anterior-body scale rows 14-15 16-19 (17.5) 18-20 (19) 17-20 [19]
Posterior-body scale rows 12-13 14-17 (15) 14-19 (17) 14-17 (16)
Supralabials 8-10 [8] 9-10 [10] 9-11 [11] 9-12 [10]
Supralabials contacting eye 4 and/or 5 none none none
Infralabials 8-9 9-10 [10] 9-12 [11] 9-12 [11]
Infralabials contacting chin 2-4 2-3 2-3 2-3
shields
Suprarostrals 3 3-7, median of-  3-7, median of-  3-7, median
ten fused to ten fused to never fused to
internasal internasal internasal
Interorbitals 6-7 6-7 (6.5) 6-10 (7) 3-8 (5.8)
Total oculars 11-14 [12] 13-15 [14] 14-16 [15] 12-16 [15]
Head scales keeled keeled and keeled and keeled
smooth smooth
Interrictals 12-15 15-16 (16) 16-19 (17) 14-18
HL/SVL (0.04) (0.05) (0.06) (0.06)
Eye diam./HL (0.21) (0.19) (0.16) (0.18)
Snout length/HL (0.26) (0.25) (0.23) (0.24)
Dorsal color pattern Olive, black and ~ Green w/ yellow  Green w/ yellow  Citrine to

yellow bars, V
on head

crosshbands or
uniform yel-
low

crosshbands or
uniform yel-
low

greenish olive
w/ crossbands

high); nasal wider than high, entire or partially
divided above and/or below the nares; posteri-
or wall of nares large, comprising about 75% of
opening; internasals 4-5, keeled; interrictals
15-16 (16-19); interorbitals 6-7 (6-10), keeled
and relatively uniform in shape, or enlarged or
fused and only feebly keeled; oculars 13-15
(14-16); supra- and postoculars keeled, termi-
nating in blunt knobs, suboculars smooth or ter-
minating in slight knob; oculars separated from
nasals by 3-5 (5-10) smooth or feebly knobbed
scales; supralabials 9-10 (9-11), separated from
orbit by suboculars and 1-3 interoculabials; in-
fralabials 9-10 (9-12), posteriormost knobbed
or keeled, anteriormost in contact at the mid-
line, separating mental from 4-6 (4-7) pairs of
chin shields; mental about twice as wide as
deep; gulars strongly keeled; ventrals 156-163
(149-158); subcaudals 55-58 (50-57), entire;
anal entire; dorsal scales about twice as long as
high, becoming shorter and relatively higher to-
ward posterior of body, in 16-19 (18-21) rows
anteriorly, 18-19 (20-22) rows at midbody, 14—
17 (14-19) rows posteriorly; keel on dorsals in-

creasing in height from base, declining rapidly
at apex; paraventrals larger than other dorsals,
keeled, about as high as long.

Body rounded in cross-section; maximum to-
tal length about 467 (629) mm; tail length 16—
19% (17%) of total; head about 1.3 times as
long as wide; eye large, about 20% (16%) of
head length; face, from anterior border of orbit
to tip of snout, about 25% (23%) of head
length.

Color in preservative is plumbeous or indigo
dorsally broken by diffuse or strong buff yellow
crossbands, buff yellow or plumbeous or indigo
ventrally, or uniform buff yellow flecked with
green and brown. Color in life: (1) dorsum of
head and body apple green or turquoise green
broken by buff- to spectrum yellow crossbands
which are indistinct anteriorly, becoming pro-
nounced posteriorly; interstitial skin black and/
or buff-yellow, not normally visible around scale
margins; face paler than dorsum of head; chin
and venter uniformly dull lime green or sulfur
yellow; eye lime green; tongue red, tips black;
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Fig. 4.

(A) Atheris squamigera: green adult male
from vicinity Nguti, Southwest Province, Cameroon,
approximately 375 mm SVL, UTA R-50151; (B) Atheris
squamigera: yellow adult male, vicinity Nguti, South-
west Province, Cameroon, 376 mm SVL, UTA R-
44963. Photos by D. P. Lawson.

or (2) uniformly spectrum yellow sparsely
flecked with lime green and/or brown.

Distribution.—Eastern Nigeria (Lawson and Us-
tach, 2000) eastward to western Kenya and Tan-
zania, south to northern Angola, and the island
of Bioko (Broadley, 1998).

DIscuUssION

We appreciate that several problems persist
with the recognition of A. subocularis. One is the
absence of referable female specimens. This
lack of female A. subocularis is atypical for Atheris
populations. Southwestern Cameroon collec-
tions, as well as collections of other populations
and species of Atheris, are often female biased
(e.g., A. broadleyi, Lawson, 1999; pers. obs.).
Combined with the sexual dimorphism seen in
A. squamigera (and probably other Atheris), this
collecting bias has resulted in the recognition
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of at least one nonvalid taxon (Lawson and Us-
tach, 2000). It may be that female A. subocularis
are morphologically indistinguishable from fe-
male A. squamigera or that there are pro-
nounced ecological or behavioral differences
between the two closely related taxa that render
female A. subocularis less susceptible to sampling
efforts.

Given the absence of females, there remains
a remote possibility that A. subocularis is a sex-
limited A. squamigera polymorphism of un-
known causation occurring only in the south-
west Cameroon population. A sex-linked basis
for A. subocularis (with inviable hemizygous fe-
males, the heterogametic sex, resulting in the
absence of this sex) is unlikely to persist because
of strong selection pressure against drastically
reduced offspring viability. Atheris subocularis
may also be explained as a local recessive ge-
netic morph in homozygotic homogametic
males. However, one would expect only 25% of
males in the population to exhibit the subocu-
laris morph rather than the 50% seen in the
limited sample here (see below). Sexual dimor-
phism in snakes is commonplace (Shine, 1993,
1994), and the presence and maintenance of
discrete polymorphisms have been well studied
in other vertebrate taxa (e.g. Smith, 1993).
However, the presence of a discrete intrasexual
polymorphism has not been reported in snakes.
Polymorphism can theoretically be produced
and maintained through hybridization (Ridley,
1993). However, unless a submontane Rumpi
Hills/Bakossi Mountain endemic remains to be
discovered, there are no other known Atheris in
the region with which A. squamigera could hy-
bridize.

Atheris subocularis appears to be restricted to
forests of southwestern Cameroon west of the
Cameroon highland chain and, presumably, ex-
treme eastern Nigeria. The holotype of A. sub-
ocularis is accompanied only by the general lo-
cality Cameroon. Because southwestern Came-
roon was the political center of the German co-
lonial territory at the time the holotype was
collected, and Fischer was German and pub-
lished through the Hamburg Museum, we be-
lieve the type specimen to have also come from
this general region. Although the new material
was taken below 300 m along the western base
of the Cameroon Highlands, this species may be
more common at moderate elevations in the
Bakossi Mountains and Rumpi Hills, and its
scarcity in natural history collections may be at-
tributable to an historical lack of sampling ef-
fort in these montane areas.

Although rare in collections, A. subocularis
may not be uncommon in the wild. The four
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new specimens of A. subocularis constitute 15%
of the total Atheris in one of our (DPL) collec-
tions from southwestern Cameroon, and A. sub-
ocularis was taken in equal numbers as male A.
squamigera. Fischer (1888) based his description
on the lone male holotype, and it is unknown
whether this represented the entire Atheris ma-
terial in his collection. Although relatively com-
mon 110 yr later, the relative frequency of A.
subocularis in the region is not known. Although
Cameroon has been well collected relative to
other central African countries, systematic rep-
tile collections for southwestern Cameroon are
rare. Stucki-Stirn (1979) reported on a signifi-
cant collection of snakes from the area, but it is
unclear how well Atheris was represented. He
makes no mention of supralabials entering the
orbit in his general account of A. squamigera,
and unfortunately, his material was left in Cam-
eroon and has since been destroyed (C. Wild,
pers. comm.).

The new A. subocularis specimens were taken
as they crossed a road very near villages or
towns on rainy nights. Based on these limited
observations, A. subocularis may be affiliated
with the forest edge, degraded forest habitats,
or the “farmbush” of Schigtz (1967). Lawson
(1993) discussed the farmbush snakes in this re-
gion of southwestern Cameroon. Portions of
southwestern Cameroon are believed to have
been Pleistocene forest refugia (Kingdon,
1989), and it may be that the presumed restrict-
ed presence of A. subocularis is relictual and re-
flects prior isolation of a portion of the A. squa-
migera population. The phenomenon of a re-
stricted distribution in southwestern Cameroon
is not unique. The rare, diminutive bufonid, Di-
dynamipus sjostedtii, also shares a forest edge or
open forest patch distribution restricted to
southwestern Cameroon and the island of Bio-
ko.

Because there are so few specimens, and few-
er in situ observations, it is not possible to as-
certain differences (if any) in the ecology or be-
havior between A. subocularis and A. squamigera
in Cameroon. However, if A. subocularis proves
to predominate at the forest edge, then this spe-
cies may be an anthropogenically maintained
ecotone taxon persisting through polymorphic
resource use/disruptive selection in the sense
of Smith and Skalason (1996) and Smith et al.
(1997). Broadley (1998) recently described A.
acuminata on the basis of a single male speci-
men taken in gallery forest. In a situation anal-
ogous to that seen between A. squamigera and A.
subocularis, A. acuminata exhibits reduced scale
counts relative to its sympatric and presumed
sister taxon, A. hispida (Broadley, 1998). Mor-
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phological and molecular divergence occurring
at the forest edge between sister species may be
widespread within the A. squamigera clade and
related taxa. The repeated fluctuations of Afri-
ca’s mesic forests over the last 40,000 yr overlain
with continuous human alterations of this hab-
itat call for additional research on the evolution
and maintenance of these ecotone Atheris. That
both A. acuminata and A. subocularis are known
only from male specimens is intriguing. Clearly,
additional specimens of male and female A.
squamigera, tissue samples, field studies, and cap-
tive propagation trials are needed to determine
the genetic basis and status of these putative
species.

MATERIALS EXAMINED

Alcoholic specimens examined: Atheris broad-
leyi, Cameroon, East Province, UTA R-37798-
37801 and 44911-21. Atheris squamigera, Came-
roon, Southwest Province, UTA R-31346, 4704,
4922-24, 5056, 5172, 5176, 5185, 5547-48. Ath-
eris subocularis, Cameroon, Southwest Province,
UTA R-45003-04; 46529-30.

Tissue samples used: Atheris broadleyi, DPL
3646; Atheris chlorechis, Atheris ceratophora, Atheris
desaixi, and Proatheris superciliaris, all DPL live
collection. Atheris hispida, Dallas Zoo, no num-
ber. Atheris nitschei, no number, shed skin cour-
tesy Jan Slapeta. Atheris rungweensis, sequence
courtesy C. Parkinson. Atheris squamigera, Cam-
eroon, Southwest Province, UTA R-50151; UTA
R- 44929; DPL 5179 and 5339, live collection.
Atheris subocularis, UTA R-45003, 46530. Bitis ga-
bonica, Cameroon, Southwest Province, UTA R-
45532. Bitis nasicornis, Cameroon, Southwest
Province, UTA R-45515.
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