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THE GUNONG BENOM EXPEDITION 1967

s. REPTILES AND AMPHIBIANS OF GUNONG BENOM
WITH A DESCRIPTION OF A NEW SPECIES
OF MACROCALAMUS

By ALICE G. C. GRANDISON

INTRODUCTION

GunonG BENnouM offered the herpetologist wide scope for sampling the reptiles and
amphibians of both virgin and disturbed rain forest formations and for studying
the altitudinal zonation of the species in natural climax vegetation. In the time
available on the 1967 expedition it was possible to carry out only a relatively super-
ficial survey, nevertheless the material collected included not only 79 known species
of reptiles and amphibians, of which a few constituted additions to the West
Malaysian fauna, but also an undescribed species of snake.

Base Camp was ideally sitnated in an area containing a wide Variety of terrestrial,
arboreal and riparian habitats in pnmary rain forest as well as in both recent and
well established secondary growth in areas of disturbance associated with logging
(see Whitmore, no. 2 of this volume). The many aquatic situations differed greatly
i extent and flow. However, as expected, the specimens of greatest scientific
interest were found at higher elevations, from 3-6000 ft, and it is unfortunate that
more time and personnel could not have been employed in obtaining longer series of
the forms from these altitudes. It is possible that streams at elevations beyond
4000 ft, harboured species in addition to those obtained near the two highest camps,
for the partially underground stream near camp 4 at 5000 ft, being somewhat
inaccessible and reached only by a precipitous, unstable and hazardous route, was
not thoroughly searched after dark, nor was the broad, fairly shallow and fast
flowing stream that appeared for a short distance above ground at ca 5800 ft.
While no frog other than Metaphrynella pollicaris was heard above 5100 ft it is
likely that the West Malaysian species known to occur at high elevations in other
parts of their range have similar vertical distributions on Gunong Benom.



46 A. G. C. GRANDISON

The herpetology of some of West Malaysia’s neighbours, notably of Borneo,
the Philippines and Thailand, has fairly recently been reviewed and excellent
detailed monographs on the taxonomy and zoogeography have been published
(Inger 1954 & 1966, Taylor 1962, 1963 & 1965). In contrast, the only major works
on the herpetofauna of the Malayan peninsula were either published decades ago
(Boulenger 1912, Smith 1930) or deal only with snakes (Tweedie 1954). Boulenger’s
1912 work and Smith’s 1930 list which is a supplement to Boulenger’s, are still
extremely useful reference books, despite their outdated nomenclature and subse-
quent additions to the list of species known in the peninsula. Tweedie’s (1954)
and Lim’s recent reports have made significant contributions towards an under-
standing of the habits and distribution of snakes in the peninsula, but only Boulenger
(1908), Smith (1922) and Lim (1063, 1964 & 1067) have reported collections from
above 5000 ft.

ALTITUDINAL ZONATION

Boulenger (1908) reporting on the herpetological collection made by Wray and
Robinson on Gunong Tahan mentions only four species taken at above 5000 {t:
Leptobrachiuwm gracile (5200 it), Rana hascheana (5200 ft), Rana Larutensis [Amolops
larutensis] (5200 ft) and Psammodynastes pulverulentus (5-5800 ft). Smith (1922)
recorded the following additional species found on Gunong Tahan at similar altitudes:

Polydontophis collaris . . . . 5400-5700 ft
[Sibynophis collaris]

Calamaria pavimentata . . . 5400-5700 ft

Goniocephalus robinsoni . . . 5400-5700 ft

Calotes floweri . . . . . 6400 ft

Lygosoma [Siaphos] larutensis . . 5400-5700 ft

Philautus vermiculatus . . . 5000 ft

From similar elevations on Gunong Benom only three of these Tahan species
were obtained (Awmolops larutensis, Leptobrackivm gracile and Philautus vermiculatus)
but five additional species were found, namely:

Pareas vertebralis . . . . 5000 ft
Macrocalamus sp. nov. . . . 5800-6500 ft
Microhyla annectans . . . . 5000 ft
Metaphrynella pollicaris . . . 5500-6250 ft (also 2950—

4300 ft)
Philautus aurifasciatus . . . 5000 ft
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To these can be added the following high altitude snake species reported on by
Lim (1963, 1964 & 1967) and collected on Gunong Brinchang in the Cameron High-
lands, Pahang:

Typhlops diardi muelleri . . . 5500 ft
Cylindrophis rufus . . . . 5500 ft
Elaphe porphyracea . . 6300 ft
Calamaria fraseri [C. lowi g1mlett1] . 5000 ft
Calamaria gimletti [C. lowi glmlettl] . 5000 ft
Calamaria lumbricoidea . . 5500 it
Collorhabdion williamsoni . L . 6000 ft
Macrocalamus lateralis . . . . 5200-6300 ft
Macrocalamus tweediei. . . . 5000-6000 ft
Ahaetulla ahaetulla . . . . 5000 ft
Ahaetulla caudolineata. . . . 5000 ft
Chrysopelea paradisi . . . . 5000 ft
Lycodon butleri . . . . . 6664 ft
Natrix chrysarga . . . 5500 ft
[Rhabdophls chrysarga]
Natrix sanguinea [Amphiesma sanguinea] 5500 ft
Natrix sarawakensis . . . 5400-5500 ft
[Amphiesma sarawacen51s]
Pseudoxenodon macrops . ) . 6000 ft
Boiga jaspidea . . . . . 5000 ft
Trimeresurus popeorum . . . 5500 ft
Trimeresurus monticola . ) . 5700 ft
Gymnodactylus pulchellus . . . 5000-6000 ft

[Cyrtodactylus pulchellus)

Lim also provided useful information on the habitat preferences of the 18 species
that he collected, as well as analyses of stomach contents.

In retrospect, it is obvious that on Gunong Benom it would have been worthwhile
engaging the services of nimble tree climbers to search the canopy and the high side
branches of well established secondary growth flanking the track. Such exercises
would almost certainly have yielded longer series of Philautus vermiculatus, possibly
female Metaphrynella pollicaris, some of the high altitude forms reported by Smith
(1922) and by Lim (1963, 1964, 1967) and maybe other speciecs. Many pairs of
hands would have to be employed and a great deal of work done both by night and
by day before it could be claimed that adequate sampling of Gunong Benom'’s
herpetofauna had been accomplished. The results of the 1967 survey certainly
suggest that the area would repay further and more intensive study.

Detailed taxonomic accounts for most of the species obtained on G. Benom have
been omitted from this report since a high proportion of them occur also in either
Thailand or Borneo, or both, and full descriptions of each species are available in
Taylor’s (1962, 1963, 1965) and Inger’s (1966) monographs.
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METHODS AND TERMINOLOGY
Measurements taken with dial calipers reading to 0-1 mm were as follows:

Body length: combined length of head and body, that is equivalent to the distance
from snout to vent (abbreviated in text S-V).

Head length: the distance from the tip of the snout to the jaw articulation.

Head width: the greatest width of the head, usually at the position of the tympana.

Length of tibia: the distance from the convex surface of the knee to the convex

surface of the tibio-tarsal joint, the measurement taken with the leg flexed.

Length of first toe: the distance from the tip of the digit to the proximal edge of

the basal subarticular tubercle.

Length of fourth toe: the distance from the tip of the digit to the proximal edge of

the basal subarticular tubercle.

Other measurements are explained where they appear in the text.

Ranges given for each species are based on published records and on material
in the British Museum collections but records from the literature are quoted only
if from the species accounts I can be reasonably confident that the identifications
are correct. ‘Borneo’ is used here to refer to the whole island and thus embraces
E. Malaysia (Sabah and Sarawak), Brunei and Kalimantan. ‘W. Malaysia’ is
employed in preference to ‘The States of Malaya’ and is defined as the peninsular
portion of the Federation of Malaysia; it thus excludes the provinces of Thailand
south of the Isthmus of Kra.

Unless otherwise stated, all specimen numbers are those of the British Museum
(Natural History).

GYMNOPHIONA
Family ICHTHYOPHIIDAE

Caudacaecilia nigroflava (Taylor)
Ichthyophis nigrofiavis Taylor 1960 : 101.

MATER1AL: BM 1967.2775-80 (1 adult, 5 metamorphosed juveniles).

Hazsirat: The juveniles were found in mud and in sand at the margin of the
stream near Base camp, 700 ft, during late afternoon. The adult (total length
420 mm) was found swimming in a 2 ft deep part of the clear, fast-flowing stream at
Base camp.

CorLour 1N LIFE: The adult was a bluish-black with a clearly defined yellow,
lateral stripe extending from below the eye to the vent. The stripe is also visible
in the juveniles but in life was more cream and the body rather brownish.

ReEMARKs: [ am indebted to Professor E. H. Taylor for the identification of these
specimens.

RaNGE: W, Malaysia, Sumatra and Borneo.
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SALIENTIA
Family BUFONIDAE
Ansonia leptopus (Giinther)
Bufo leptopus Guinther 1872 : 598.

MaTERIAL: BM 1967.2765-70 (1 @, 5 &).

HagrTaT: The specimens were obtained in a 200 yd stretch of the fast-flowing
tributary of the River Kerau about 500 yds downstream from Base camp, 700 ft,
at a point where the stream is bordered by dense primary forest. TFour of the males
were caught on top of stones in midstream while the fifth male was taken in amplexus

with the female under a stone at the edge of the stream where the water formed
shallow, still pools among stones and gravel.

CoLouRr IN LIFE: Dorsum uniform brown. Venter spotted yellow or orange.

CaLL: A soft chirp.

Remarks. These specimens belong to the group of Ansonia species in which the
tympanum is visible and the first finger reaches to the disk of the second. The
only species in this group that is known to occur in the Malayan peninsula is 4.
penangensis but conspecificity with penangensis can be ruled out on account of
size differences (topotypical penangensis gravid female measures 375 mm S-V
while the gravid G. Benom female measures 51-0 mm) as well as differences in colour
pattern, webbing and in the complete absence of a tarsal ridge in the G. Benom
material. Bornean A4. leplopus and A. longidigita also belong to this group and
the G. Benom specimens have been compared with the holotypes and other examples
of these species. The holotype of leptopus which is a gravid female is now flabby
and somewhat faded but in size, snout shape, webbing and in the remnants of its
ventral pattern there is close similarity to the Benom female. Its dorsum however
is more coarsely granulate than in the Benom specimen but as Inger (1960) has
pointed out, there is considerable variation in tuberculation in this species. The
males have vocal sacs and openings, and nuptial pads developed over the entire
dorsal surfaces of the first fingers;.they vary in body length from 36-0-39:3 mm
(average 37-7 mm). They are slightly more warty than the female and the short,
oblique series of rather prominent warts above the tympanum in the holotype
and in the Benom female is rather less well developed. In both sexes there is a
single row, but occasionally double row of dark tipped spinules along both the
upper and lower lips, along the canthal and supraorbital edges and as a vertical
row at the tip of the snout.

RaNGE: W. Malaysia and Borneo.

Ansonia 2tiomanica Hendrickson
Ansonia tiomanica Hendrickson 1966 : 74.

MateRIAL: BM 1967.2771-73 (2 @, I 3).
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HaBitaT: All three individuals were found at night on leaves in the boulder
strewn stream bed in the valley at ca 3400 ft below camp 3.

ReEMARKS: These specimens belong to the group of Ansonia species that have
a visible tympanum and are without a tarsal ridge and in which the tip of the first
finger does not reach as far as the disk of the second finger when the digits are
adpressed. This group comprises the West Malaysian species smalayana Inger
and tiomanica Hendrickson, the Bornean and Sarawakian species fuliginea (Moc-
quard), hanitschi Inger, platysoma Inger, latidisca Inger and the S.\V. Indian ornata
Giinther (Inger 1960).

The G. Benom material has been compared with type and other material of those
species, except tiomanica of which no specimens at all were available, and while
they have more characters in common with malayana and tiomanica than with
the other species, there are distinctive differences.

DescripTiON : Habitus moderately slender ; head slightly wider than long (measured
from lower tip of snout to posterior rim of tympanum); snout truncate but a little
pointed at tip, sloping in profile, nostril above or slightly anterior to symphysis;
canthus rostralis sharp and slightly curved, lores straight and vertical; tip of snout
laterally compressed, forming a well developed median, vertical ridge; interorbital

Fic. 1. Ventral view of the foot of Ansonia 2tiomanica (B.M. 1967.2773).
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at narrowest point wider than upper eyelid; tympanum distinct, its horizontal
diameter about half eye diameter and half internarial distance. Fingers slender,
tips rounded, not wider than rest of fingers, no rudimentary web; first finger much
shorter than second, length of first (measured from median edge of outer palmar
tubercle) equal to eye diameter; fourth finger longer than second; subarticular
tubercles feeble; a low, round, outer palmar tubercle. Tips of toes swollen into small,
round disks; fifth toe longer than third by length of disk; broad webbing on toes
leaves the following phalanges free from web in both sexes:
1st 2nd 3rd 4th 5th

3 22} :thz 33133 2

Subarticular tubercles weak; two metatarsal tubercles, the outer oval, low and
barely discernible, the inner round, slightly conical and much more conspicuous;
no tarsal ridge.

Skin above markedly tuberculate with round, well spaced warts, the largest
and most conspicuous above and below the tympanum, in a line along the dorso-
lateral edge and on the flanks, each wart surmounted by usually one small, white
or horn-tipped, conical tubercle. On top of head, on back and on upper surfaces
of limbs similar but smaller warts of varying size all with spinose tips, those warts
on limbs particularly spinose; interspaces shagreened. Surfaces of abdomen
coarsely granular with scattered, small, spinose tubercles. Similar spinose tubercles
scattered under chin and throat of females; in males spinose tubercles are horn-
tipped and confined to 3-4 rows under mandible. A longitudinal opening into
subgular vocal sac developed on right side of mouth but no nuptial asperities.
Colour in life dark brown with yellow chrome spots on both upper and lower sur-
faces. A very prominent yellow chrome wart at angle of jaws below posterior rim
of tympanum, its diameter at least 2/3 the tympanic diameter, much larger and more
elevated than the yellow tubercles in the same area on two of the Perak paratypes
of malayana. Upper and lower lips spotted yellow chrome. In two of the specimens
a dark brown cruciform pattern on the back can be detected. This pattern is
reminiscent of the malayana pattern which is particularly well developed in the
Thailand paratypes and consists of two clearly marked crosses, one between the
shoulders, the other immediately behind, and between the two ‘Xs’ a light patch
but in neither G. Benom specimen is the interscapular light spot evident and the
arms of the crosses are obscure. Limbs with indistinct light bars on which there
are numerous yellow spots. Undersurfaces of head, body and limbs dusky with
numerous very small yellow chrome spots similar to the Perak holotype and para-
types of malayana.

A. malayana is known to occur in the Larut Hills, Perak at 3-4000 ft and at
Chumporn, Tasan, S. Thailand. British Museum individuals obtained at Ipoh
and on G. Tahan may also be referable to this species. From malayana the G.
Benom specimens differ in the following characters:

1. Absence of sexual dimorphism in the extent of toe web.
2. Several rows (3—4) of very small, closely set spinules under the mandible
(in malayana males a single row of well-spaced spinose tubercles).
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3. Greater body length. In G. Benom specimens the female measures 30-2 mm
from snout to vent and the male 25-4 mm, whereas the female paratypes
of malayana vary from 26-0-28-0 mm and the four mature males 20-2-
23-2 mm.

4. A large, conspicuous yellow wart at the angle of the jaws whose diameter is
at least 2/3 the tympanic diameter.

5. A more tuberculate dorsum.

6. Slightly less webbing on the 3rd and 5th toes.

A. tiomanica is known from only the two syntypes, an adult female and an adult
male taken at Ulu Lalang, Pulan Tioman. Comparison with this species is hampered
not only by an absence of material but by the discrepancies between Hendrickson’s
description of the types and the figures he gives of the hand and foot (1966). He
describes the disks of tiomanica as being spatulate but the drawings show rounded
tips similar to those of malayana and of the G. Benom individuals. The tips of the
3rd and 4th fingers although described as being twice as wide as the narrowest
portion of those digits are not so figured and the number of phalanges free from
web is considerably greater in the figure than in the text. If one assumes that
Hendrickson’s text is accurate there is apparently little to distinguish the G. Benom
specimens from tiomanica, except greater size (tiomanica Q 36-3 mm, § 312 mm),
absence of mandibular asperities, the greater elevation of the inner metatarsal
tubercle, the presence of a central, low metatarsal tubercle and possibly also a more
reduced web on the 1st and znd toes although no details are given of the extent
of the web on those digits. The difference in mandibular asperities might well be
a reflection of the sexual maturity of the male tiomanica and the other differences
due to geographical variation and until longer series are available assignment of the
G. Benom specimens to #omanica can be only tentative.

Bufo asper Gravenhorst
Bufo asper Gravenhorst 1829 : 58.

MateriaL: BM 1967.2726-37, 2774 (1 @, 73, 2 haligrown, 2 juveniles, 1 skeleton).

HaBitaT: All adults were obtained from the boulder strewn tributary of the River
Kerau or from its immediate vicinity at ca 700 ft. At night numerous individuals
were to be seen between and on the large boulders, particularly at the side of a quiet
deep backwater close to Base camp. On the forest litter near the stream at camp 3
and on the laterite logging track near camp 1 other examples were taken. No
Bufo asper were seen or heard on G. Benom above 3430 ft.

RANGE: Peninsular Thailand and Burma, to Java and Borneo (Inger 1966).
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Bufo parvus Boulenger
Bufo parvus Boulenger 1887 : 346.
MATERIAL: BM 1967.2738-58 (1 @, 19 &, I juvenile).
HaABITAT: The series was obtained mainly from the floor of disturbed forest at
700 ft, most individuals being under twigs and felled branches in muddy patches,
within 200 yds of the stream. One male was taken on bare clay some 500 yds from

water. A pair in emplexus were at the margin of the stream where the water was
shallow and with little current. Oue specimen was found in virgin forest at 1600 ft.

CoLour IN LIFE: The paratoids, limbs and the vertebral blotches pinkish, the
general ground colour of the dorsum russet brown. The throat, belly and under-
surfaces of hind limbs light grey or cream, lightly spotted with dark brown. The
throat of one male blackish.

CarL: crow-ack repeated quickly six times and followed by a short interval.
RANGE: Peninsular parts of Burma, Thailand and Malaya, Sumatra (Taylor 1962).

Cacophryne borbonica (Tschudi)
Hylaplesia borbonica Tschudi 1838 : 70.

MATERIAL: BM 1967.2750-60 (1 3, I Q).

EcorLocy: Found at ca 700 ft on Benom, a considerably lower elevation than has
previously been reported for the species. Inger (1966) reported that borbonica has
been taken from 600-1500 metres in Borneo and Sumatra, and in Thailand specimens
have been found in hilly country. The adult female was found after heavy rain, in
disturbed forest at night on the dead branch of a low bush at approximately 18"
from the forest floor, at the edge of the Base camp track. The male was taken on
the steep clay bank of a still backwater of the stream close to Base camp.

CoLoUR IN LIFE: Ground colour of upper surfaces of the female greyish-brown with
a pair of black mid-dorsal spots between the orbits and between the paratoid glands.
On the middle of the back in the sacral region there is a conspicuous hourglass-
shaped dark mark, which is separated from the occipital spots by a light diamond-
shaped area. The dorso lateral series of glandular tubercles is noticeably lighter
than adjacent areas. Upper lips spotted dark brown. Irregularly-shaped dark
blotches on flanks that have a tendency to form oblique stripes. Limbs with dark
crossbars. Groin, inside of knee and heel joint pinkish-red. Belly cream; throat
and chest brownish. The only pattern visible in the male consists of a pair of small
dark inter-orbital spots, a pair of dark sacral spots and somewhat indistinct labial
spots and cross bars of the limbs. Throat and chest although brownish are lighter
than in the female.

SECONDARY SEX CHARACTERS: Sexual dimorphism is marked, the female, which
has enlarged darkly pigmented ova, being 42-5 mm while the male, which has a
median subgular vocal sac with a long slitlike opening on the left side of the floor
of the mouth and nuptial asperities on the entire dorsal aspect of the first finger
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and median surface of the first metacarpal, measures 277 mm. Comparable size
difference between sexes was noted by Inger (1966) for equally mature Bornean
samples.

RANGE: Peninsular Thailand and Malaya, Sumatra, Java and Borneo (Inger 1966).

Pelophryne brevipes (Peters)
Hylaplesia brevipes Peters 1867 : 34.

MATERIAL: BM 1667.2761—4 (1 &, 1 @, 2 hgr. ).

HapitaT: Number 2761 was found by torchlight at night and 2762 in daylight
during the morning after heavy rains, 2 ft from the forest floor on a sodden tree
stump near the edge of a stream in the valley below camp 2, about 1600 ft. Examples
1967, 2763—4 were taken near Base camp, on the rough bark of a tree, about 5 ft
from the ground, by the side of a disused logging track at approximately 8oo ft.

CoLour IN LIFE: The most striking feature of the colour pattern, particularly at
night in torchlight, was the creamy yellow band of varying width which starts
below the eye, passes below the tympanum and extends backwards to the groin,
leaving a dark brown spot on the upper lip in front of the jaw angle and merging
on the flanks with the yellowish, black spotted venter. The band was bordered
above by a narrow dark chocolate brown zone. The upper surface of the head
and the median dorsal area that is of cruciform shape, a yellow-brown with orange-red
tubercles. The cruciform area was outlined in chocolate brown, the sides of the
body reddish brown with numerous orange-red tubercles. The throat of the adult
male was grey-brown mottled with yellow, that of the female predominantly yel-
lowish with dark brown spotting. The limbs were yellow-brown with dark brown
crossbands and orange-red tubercles. The iris was orange-red.

REMARKS: These specimens closely resemble the syntypes of Nectophryne signata
Blgr. and cruciform patterned examples of Pelophryne brevipes as described by
Inger (1966) who placed signata in the synonymy of brevipes.

Si1ze: The female with enlarged ova measures 18-8 mm in body length, the two
immature females 17-2 and 17-5 mm. The male which has a vocal sac, single rows
of mandibular spines and poorly developed thumb pads measures 163 mm from
snout to vent.

RANGE: Malay peninsula including Aor Island and Singapore, Natuna Islands,
Mentawei Islands, Sumatra, Borneo and Mindanao (Inger 1966).

Family MICROHYLIDAE
Chaperina fusca Mocquard
Chaperina fusca Mocquard 1892 : 35.

MATERIAL: BM 1667.2665-69 (2 &, 4 9).

HABITAT: 1650-1750 ft near camp 2. One example was caught under a fern on
wet clay at the side of the track, and one specimen was obtained on wet clay close
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to a sodden fallen log above the section of the small stream in which Leptobrachium
heteropus occurred on the low plants. Other examples, taken nearer to camp, were
found in amplexus at night in small 2” deep pools in the track formed by prolonged
rain in footprints. Although the water in these pools was turbid, no doubt due to
the intensity of the rain stirring up the soil, it was humus free. Inger (1966), on the
other hand, found that mating fusca were always in pools rich in humus and never
in ones that lacked putrid material.

CoLour IN L1IFE: Upper surfaces of body jet black with numerous tiny whitish-
yellow flecks. Limbs brown with darker brown crossbars and scattered light flecks.
Belly with a bold reticulate pattern of citron yellow and black.

RaNGE: The occurrence of this species in Pahang extends its known range. The
only West Malaysian State from which Inger (1966) recorded the species is Perak.
Elsewhere C. fusca occurs in Borneo and the southern Philippine Islands.

Kalophrynus pleurostigma pleurostigma Tschudi
Kalophrynus pleurostigma Tschudi 1838 : 86.

MaTERIAL: BM 1967.2670 (1 &).

HABITAT: At 700 ft in disturbed primary rainforest. Under dead leaf in a ditch
at side of logging track close to Base camp. Calling at night.

RaNGE: W. Malaysia, Sumatra, Borneo, S. Philippines (Inger 1966).

Metaphrynella pollicaris (Boulenger)
Phrynella pollicaris Boulenger 1890 : 37.

MATERIAL: BM 1967.2605-2719 (I @, 23 &, I juvenile).

EcoLoGy: Between 2950 and 6250 ft. Except for BM 1967. 2719, the entire series
consists of adult males and one gravid female obtained from holes in trees between
4 and 30 ft from the forest floor. No tree that was less than 3" in diameter was
found to harbour the species. The elliptical holes, possibly made by the larvae
of long horn beetles, continued down the centre of the tree trunks and at their
bases, sometimes a foot below the opening to the exterior, in a pool of peaty water
a specimen or a pair were to be found. At the time of the G. Benom visit I was
unfamiliar with Wray’s method (189o) of expelling pollicaris from their tree holes
by first pouring in water then dropping in salt. His technique was apparently
not only fruitful but would be less damaging to the frogs and to their niches than
our practice of opening up the holes with a bush knife. The highest elevation
at which pollicaris was present on Benom seems to be 6700 ft at which height it
was still to be heard. Above 3500 ft it was the only anuran heard calling both
by day and by night. It was not heard on the true summit nor on subsidiary
summits where the vegetation was drier (leptospermum, orchids and rhododendrons)
and the trees on average much shorter (15-20 ft), but only on the slopes, in the valleys
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and at certain elevations on the ridge followed by the expedition. On the narrow
ridge between 4300 and 5500 ft no examples were obtained and no calls of pollicaris
were heard so there seems to be a gap in the vertical distribution of this species
on Benom.

Wray, who obtained the type specimen in the Larut Hills, described the call as
‘a lond flute-like musical note uttered at irregular intervals principally during
the night’ (in Flower 1896) and as ‘pretty flute-like notes’ (Wray 18go). On Benom
the call of pollicaris emitted by a single individual was usually a single ‘COOP’
repeated at regular 15 sec. intervals but in areas where several individuals were
calling the sound resembled distant cow bells. The pitch and volume of the call
scemed to be related to the size and depth of the cavity occupied by the frog, a
loud deep burp being emitted from individuals occupying large deep holes and a
lighter thinner ‘COOP’ from those in narrow holes with slit-like openings. A
similar observation on the resonant qualities of the hole was made by Wray (in
Flower 1896).

Despite thorough searching, the litter and low vegetation yielded no adult
pollicaris. One juvenile, BM 1967. 2719, was found on a fern about a foot above
the forest floor at 3500 ft close to camp 3 soon after the botanist’s collectors had
been active in the tree canopy. It seems possible that M. pollicaris normally
occupies the canopy and that adults descend to tree-holes solely for breeding pur-
poses. This mode of life would explain the absence of the species from low trees,
bushes and the forest floor. (The juvenile discovered close to the ground could have
been dislodged by the botanical collectors working in the high branches.) It would
further account for our finding only one adult female in the tree holes. Of the
examples of pollicaris obtained in the Larut Hills around the turn of the century,
only one was taken from other than a tree hole; it was found in a crevice in a rockery
of a house at 4513 ft (Buntler 19o4). Althongh the botanical collectors on the
G. Benom expedition were asked to be on the look out for frogs in the tree crown
they did not report seeing any: nevertheless I believe that there is a distinct possi-
bility that careful inspection of high branches and foliage might disclose the full
life history and habits of this species.

The Bornean species of Metaphrynella has also been found in tree holes, and
little apparently is known of its life history except that males call from April to
August and a gravid female was found in June (Inger 1966). The gravid female of
pollicaris was obtained in March.

VARIATION: In the males there is a marked size variation associated with altitude,
individuals from 2950 to 4000 ft varying from 29 to 33 mm in body size while those
obtained at 5500 to 6250 ft are between 35 and 40 mm. No other morphological
differences in these populations have been found.

Only one adult female pollicaris being available it is impossible to be certain
whether there is a constant sexual difference in the length of the pollex. However
in the single female the tip of the pollex does not project beyond the distal edge
of the subarticular tubercle of the first finger whereas in males the tip extends well
beyond and in some individuals as much as 3/4 the length of the tubercle.

CoLour 1N LIFE: In most individuals the dorsal pattern is obscure but in some
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specimens there is an indication of a dark chocolate brown hour-glass shape which
begins between the eyes as a broad band, widens on the mid dorsum and becomes
more constricted in the sacral region. The most constant feature of the patternisa
dark patch over the anus which is surrounded by a broad light area. Across the
femur, distal to this light area, are alternate dark brown and light stripes which do
not encircle the thigh but peter out on the posterior edge of the thigh. Tibia,
tarsus and foot crossbarred; heel invariably cream.

RanGge: W. Malaysia.

Microhyla annectans Boulenger

Microhyla annectans Boulenger 1900 : 188
MATERIAL: BM 1967.2671—77 (2 @, 5 3).

HapiTAT: Four of the Benom samples were found at night in a small water-filled
artificial depression on the forest floor close by camp 4 (5000 ft). They were lying
motionless and spread eagled on the water’s surface, resembled dead leaves and made
no attempt to dive or swim away when disturbed, unlike individuals obtained by
Butler in the Larut Hills (Butler xgo4). Other specimens were on the peaty soil
of the trail close to a similar pool. One example which was on a fallen palm leaf
flattened itself when disturbed. The holes had been excavated three days pre-
viously in the hope of water seepage from the ground or rain filling them and
attracting frogs to them but although the holes soon filled with water and the pools
were regularly inspected no frogs were seen until the third and last day spent at the
camp. Butler (1904) obtained the syntypes of annectans at the margin of a small
pond in jungle on the Larut Hills at about 4000 ft, in association with M. butler:.
He caught nine examples and comments that he ‘could easily have obtained many
more. When disturbed they at once jumped into the water usually rising with
eyes above the surface a few seconds later.’

Corour IN LIFE. The upper surfaces of the frogs closely resemble the forest
litter of peat and reddish fallen leaves. The dorsum is a rich red-brown or almost
a claret colour and the snout is a lighter brown. The symmetrical dorsal patch
and the spots and blotches on the flanks, on each side of the vent and on the limbs
are arich dark chocolate brown. The belly is mottled white and black. The ground
colour of the upper surfaces is similar to that of Leptobrachium gracile found in the
same area. All the examples have an oblique whitish line from below the eye to
the jaw angle but in some specimens this line continues almost to the axilla as a
series of white spots. All have a prominent black patch extending from above the
shoulder almost to the groin which is bordered above by a thin white line. On
the inside of the upper leg are equally prominent dark patches which extend to the
knee. Dark areas are also present on the heel, as black spots on each side of the
vent and as crossbars on the femur and tibia. In two individuals the sacral dark
bar is reduced to two dark spots or ocelli lying on either side of the vertebral region.
None of the Benom series nor the types has a black labial spot (see also taxonomic
notes). There appears to be no sexual dichromatism.
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TaxonoMic NoTES: The ‘adult Malayan male BM 1928.11.12.1° to which Inger
(1966) referred in his discussion of amnectans not only hails from Thailand but
differs in several respects {rom the syntypes of annectans and I believe has been
incorrectly assigned to this species. The canthus is feebly defined and the loreal
region is more oblique than in annectans. The third finger length is considerably
less than the distance from the tip of the snout to the pupil, in fact is equivalent
to snout tip to the anterior border of the eye. In annectans the internarial distance
equals the length of the fourth finger, whilst in BM 1928.11.12.1 it is twice the
length of the fourth finger. The webbing on the toes is less extensive than in
annectans and on the external aspect of the third toe two phalanges are free whilst
the fourth toe has three phalanges free from web on both inner and outer aspects
and the fifth toe has almost two free phalanges. Furthermore the snout to vent
length (zo mm) is well outside the size range of adult male annectans (14-5-15-4 mm).
The specimen was collected by Malcolm Smith but has been labelled as having been
obtained in Perak. Reference however to Smith’s field notebooks indicates that
it was in fact collected in January 1916 at Patuju and Smith (1916 & 1930) refers
to this individual and states that Patiju (sic) is a state about 60 kms north of the
Isthmus of Kra (now Chumphon according to Taylor (1962)). In 1928, but shortly
before Smith’s specimen was incorporated into the British Museum, Parker published
his review of the genus Microhyla and, based on Smith’s (1916) Patuju record,
included Peninsular Siam in the distribution of M. annectans. He further in-
corporated in his description of the species the unusual features of the Patuju
specimen that had been mentioned by Smith (1916), namely the black labial spots,
black oblique streaks from the eyes to the axillae and the thin light vertebral line,
all of,which are absent from the syntypes as well as from the G. Benom series, and
in 1934 he again modified the description of the syntypes to include the Patuju
individual although by this time the specimen was masquerading as a Perak example
and is listed as such by Parker. I have also examined 27 specimens from the Field
Museum Chicago collections that were obtained in the 3rd and 4th divisions
of Sarawak and had been tentatively assigned to M. anmmectans. They differ so
radically from the syntypes and from the Benom sample in the development of the
fingers that I suspect more than geographical variation is involved and that they
almost certainly should be recognized as belonging to a separate taxon. As Inger
(1966) has pointed out, Bornean ‘annectans’ have no free first finger whereas in the
Malayan examples and syntypes the length of the first finger, measured from its
tip to the base of the palmar tubercle is equivalent to the distance trom the middle
of the naris at least as far as the anterior border of the eye. But not only is there
reduction in the length of the first finger. Whereas in Malayan material the inter-
narial distance equals the length of the 4th finger, in the Sarawak ‘annectans’ it
is T2 times the length of the 4th finger. The 3rd finger measured from its
tip to the base of the proximal subarticular tubercle {at junction with 4th finger)
is relatively shorter than in Malayan annectans and is equivalent to the distance
from the tip of the snout to the anterior border of the eye (middle of the eye in
annectans). In the description of Bornean ‘annectans’ given by Inger (1g66) it
is stated that the fourth toe has two phalanges free from web but in the series of
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Sarawak individuals that I have seen the web usually extends to the base of the disk
or at least to beyond the distal edge of the distal subarticular tubercle. This is a
considerably fuller web than is developed in the annectans syntypes and in the G.
Benom series.

RaNGe: W. Malaysia.

Microhyla berdmorei Blyth
Engystoma (?) berdmorei Blyth 1856 : 720.

MATERIAL: BM 1967.2678— (2 gravid Q).

Hasitat: On disused logging track to K. Damak by banana stands in disturbed
forest ca 600 ft.

COLOUR IN LIFE: Pink/grey dorsum with dark mushroom scapular and sacral
marks and cross bands on hind limbs. Flanks, belly and undersurface of thighs
sulphur yellow, chest creamy yellow, throat grey/brown speckled with dark brown.

REMARKS: In the larger of the two specimens (S-V 30-2 mm) the wartiness of the
skin is more or less confined to the upper surface of the head and to the anal region,
whereas in the smaller individual (S-V 28-2 mm) the entire dorsal surfaces of head,
body and limbs are warty and the granulation extends beyond the vent to the
posterior portion of the belly.

RaNGE: Burma, Thailand, Cambodia, W, Malaysia and Sumatra.

Microhyla butleri Boulenger
Microhyla butleri Boulenger 1900 : 188.

MATERIAL: BM 1967.2680-81 (1 3, 1 9).

HapiTaT: The male 2681, was found at 600 ft, at night about one mile from
Base camp towards K. Damak after heavy rain, on a low bush by the side of the
logging track where Microhyla héymonsi was breeding in puddles. Nearby and
among the stands of banana Rhacophorus nigropalinatus was collected. The female
was brought in by one of the mammalogists and no precise habitat details are
available.

CoLoUR IN LIFE: The large dorsal mark which Parker (1934) described in detail
fits the Benom specimens admirably but is not light edged. The oblique light
stripe from behind the eye to the axilla is prominent and bordering the stripe behind
is a dark brown triangular spot. No reddish colouration of the tubercles was
noted.

RaNGE: Burma, Thailand, S. China, Vietnam, Hainan, W. Malaysia, Singapore.
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Microhyla heymonsi Vogt
Microhyla heymonsi Vogt 1911 : 181.

MATERIAL: BM 1967.2682-94 (7 &, 6 Q).

HagitaT: Close to rain puddles and small low plants on disused logging track
to K. Damak, 600—700 ft, flanked by recent secondary growth and banana stands
in rain forest.

CALL: k-r-r-i-c-k, k-r-r-i-c-k repeated at regular intervals,

ReEmaRrkS: The fine light vertebral line which Parker (1934) found to be generally
present in examples of Zeymonsi is clearly discernible in all the individuals in this
series; furthermore eacl has a small dark spot on each side of the line on the middle
of the back. More than half the sample, males as well as females, have an additional
pair of similar spots between the shoulders. No other dorsal spots are present. In
morphology and in other aspects of colour pattern the Benom series agree fully
with Parker’s detailed description of the species.

RANGE: From Thailand through Vietnam to S. China, also W. Malaysia, Singapore
and Sumatra.

Phrynella pulchra Boulenger
Phyynella pulchva Boulenger 1887 : 346.

MATERIAL: BM 1967.2720-24 (1 @, 4 &).

HaBITAT: The series emanated from diverse microhabitats: rim of the washing-up
bowl on the mess floor, a porter’s bed, groove in the trunk of a felled tree, on the
muddy logging track. All were found at night during or after heavy and prolonged
rains at Base camp, 700 ft.

CorLour IN LIFE: The general colour of the upper surfaces of four specimens was
grey and black but one specimen (2724) was grass green on the posterior half of the
body. The belly of all five was vivid vermilion and this colour continued on to
the undersurfaces of the hind limbs and formed a broad snpra-anal band and bright
lumbar patches on the flanks. The throats of both the males and the females were
black and the thoracic region speckled black.

RaNGE: W. Malaysia, Sumatra, Mentawei Is.

Family PELOBATIDAE
Leptobrachium gracile Giinther
Leptobrachium gracile Ginther 1872 : 598.

MATERIAL: BM 1067.2297-8 (1 gravid @, 1 ). BM 1967.2299-2308 (develop-
mental series at early and late metamorphic stages).

Hasirat: The two adults taken close to camp 4 (5000 ft) were found at night on
plants about 2 ft above the forest floor. The series of nine larvae were obtained
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in a clear, almost still pool in a narrow, slow moving stream (ca 3430 ft) in the valley
below camp 3. The pool, with fine gravel bottom and about 2 ft deep, was surronnded
by large stones and boulders among which the tadpoles darted when a torchlight
was shone on the water’s surface. On the stream’s bank, alongside the pool and
on a low broad-leaved plant by a boulder, specimen 2299 (in which the mouth is
adult in form and the tail partially resorbed) was taken.

CoLouR IN LIFE: The adults were a mottled dull claret with a dull coral red on
the upper arms. The tubercles on the upper surfaces of body and limbs were bright
orange red, those on the flanks and hind limbs being wholly or partly encircled with
dark brown. The iris, canthal edge, rim of eyelid, supratympanic fold and the flat
round glands on each side of the thorax near the axillae were also orange-red.
When alive the larvae were uniform reddish-brown.

Remarks: The adults (2 S-V 472 mm: 3 S-V 33-8 mm) agree favourably with
Boulenger’s (1908) and Inger’s (1966) descriptions of the species except that in the
Benom individuals the interorbital area is broader not narrower than the upper
eyelid. The premetamorphic larvae have the typical pelobatid mouthparts and

272 in six
1

all have short rows of labial teeth, the dental formula being I
specimens. In the three other larvae the formulae are 5 ey 327
3-3: I 2-=2:1
I: 2-2.
3-3: 1
Bornean samples of gracile. However total lengths of the Benom larvae differ
markedly from those in Inger’s series and there apparently is a further difference in
tail shape. The Bornean larvae varied between 25-0 and 47-0 mm in total length
and the tail tips were described by Inger as rounded, while the Benom larvae with
undamaged tails are 59-1—78-2 mm (M 69-7 mm) and their tails taper rapidly to a
sharp point. The larvae of L. heferopus, which is the only other species of
Leptobrachium so far found on Benom, are not known. In total length the Benom
specimens are similar to L. kasselti but there the similarity ends for in proportions
and in other characters there are many differences between the larvae of the two
species. Larvae of /hasselti are much less streamlined and fish-like in appearance,
are heavily spotted all over, have a convex, dorsal fin that is as deep as the
caudal muscle, except in the proximal third of the tail, and have a bulbous head
and body that in width is only a little more than two-thirds of its length and in
length is 1/2-2/3 the total length; in depth the head and body are considerably
greater than the tail. L. gracile, on the other hand, has an elongate tadpole with
head and body only 1/3 of the total length and in depth much less than the depth
of the tail. The tadpoles of all other Malayan species of Leplobrachium are either
much smaller or in pattern and in mouthparts differ from the Benom material.
Although L. pelodytoides tadpoles in proportions are similar, in total length (63 mm)
and in pattern (speckled and spotted with black) they differ from the G. Benom series.

RANGE: W. Malaysia and Borneo.

These counts are within the variation observed by Inger (1g66) in
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Leptobrachium heteropus Boulenger
Leptobrachium hetevopus Boulenger 1900 : 186.
MATERIAL: BM 1967.2300-17 (9 &).
HasitaT: All the examples except one were found on leaves of small plants, no
more than 1 {t from ground, in or near a shallow, narrow, slow moving stream in the

valley below camp 2, approximately 1650 ft. The exception was found at a similar
height from the ground calling from a tree stump in wet clay in the stream bed.

SECONDARY SEX CHARACTERS: The males have small, round, paired openings to
the vocal sac on a level with the jaw angles and close to them. The gular skin is
puckered. There are no nuptial pads or pectoral glands.

RANGE: Previously known only from the holotype obtained in the Larut Hills,
Perak at 3500 ft although a few specimens obtained at Taman Negara, Pahang
that are in the University of Malaya collections have been tentatively assigned to
this species.

Megophrys aceras (Boulenger)
Megalophrys montana var aceras Boulenger 1903 : 132.

MATERIAL: BM 1967.2325-27 (2 @, 1 &).

HapitaT: The females were found at night on the peaty ground of the forest
floor in the boulder strewn area of the ridge at 3650 ft, one specimen being at the
back of the overhang of a large boulder. The male was taken on a boulder in the
forest near to the stream in the valley below camp 3 at ca 3400 ft.

Cairr: A single note, like that from a tuba, heard at night in the area in which
the male aceras was found, may be the call of this species. The only other species
of amphibian collected in the area were Philautus aurifasciatus, Amolops larutensis,
Leptobrachium gracile, Bufo asper and Ansonia ? tiomanica.

CoLour 1N LIFE: The most striking feature of this species is the vivid vermilion
of the iris and insides of the thighs. The dorsum is steel grey, paler on top of
the head except for a large black triangular mark on the occiput and eyelids. There
is a somewhat obscure, dark spot on the middle of the shoulders at the apex of the
V-shaped fold. Additional black spots are present on the flanks, especially in the
male, and in all three examples some black streaks or coalescing spots occur along
the dorsolateral fold. Undersurface of the upper eyelid is spotted black. Black
spots along the back of the upper arm, below the elbow and under the wrist. Narrow,
oblique dark crossbars on the hind limb; dark patches on the chest, along the mid-
line of the throat, below and behind the axilla; venter otherwise mottled grey and
white. A round, black spot on the knee and 3-4 black spots on the hind edge of
the tibia. Inside of the heel, undersurface of the tarsus and metatarsus black.
Entire posterior surface of the thigh with very fine, white speckling but a black
area over the vent extends along the thigh as a broad band and 2/3 along the thigh
in the middle of this dark, thigh band is a single white spot. A white, pectoral
conical tubercle on each side.
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SECONDARY SEX CHARACTERS: Male aceras examined by Smith (1926) had a snout—
vent length 40-57 mm. The male syntype and the G. Benom male, both of which
are sexually mature, are 481 and 511 mm respectively. Smith’s two females
measured 75 and 83 mm; the two females in the G. Benom collection, both of which
contain ripe, unpigmented eggs, have a body length of 82:2 and 85:6 mm. In the
G. Benom male the entire dorsum, upper surfaces of the limbs, the sides of the head,
the lips and the chin are beset with small, white horn-tipped tubercles. The medio-
dorsal surface of the basal half of the first finger bears a dark nuptial pad and there
is also a small, roundish group of asperities on the basal knuckle of the second finger.
A median, subgular, internal vocal sac is present; it opens by paired, round openings
which lie near but a little behind the commissure of the jaws.

REMARKS: [ find the following characters to be reliable for separating M. aceras
from M. monticola nasuta:

1. On the back a single pair of curved, longitudinal folds that splay out on the
shoulder region and end on the haunches about 7/8 of the way along the
trunk. The folds start on or just above the supratympanic folds at the
level of, or a little behind the posterior rim of the tympanum.

2. Absence of dermal appendage on the snout and at jaw commissure.

3. Dermal projections from the edge of the upper eyelids either absent or small
(up to 2 mm).

4. Inner metatarsal tubercle 4/5 length of first toe.
5. Absence of transverse occipital fold.
6. Presence of a V-shaped or hourglass-shaped ridge or line of tubercles between
the shoulders.
7. Width of head only very slightly greater than its length (less than 1} times).
8. Tympanum clearly discernible, its diameter } internarial distance.
9. Loreal region vertical, lips not flaring.
10. Iris vermilion in life.

RANGE: Peninsular Thailand and Malaya.

Megophrys monticola nasuta (Schlegel)
Ceratophryne nasuta Schlegel 1858 : 57.

MATERIAL: BM 1067.2318-24 (1 @, 53, 1 juvenile).

HaBiTaT: Most of the examples were found at night on the forest floor among
dead leaves in areas close to streams, between 600 and 1650 ft. One adult male
was found at night sitting upright in the stream by fallen leaves, between boulders,
just below the small waterfall at 1650 ft in the valley below camp 3.

CoLOUR IN LIFE: Above tan or chocolate brown, the middle of the trunk from
behind the orbits to the vent a darker shade, this area being bordered anteriorly
by a wide angled ‘V’. One or two dark brown transverse stripes across the top
of the head. A dark brown, white bordered loreal patch and an oblique dark
chocolate brown, sometimes white-edged stripe from below the posterior half of
the eye to the upper lip were constantly present. A few, small, round, conical,
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almost black tubercles irregularly scattered over the back. Across the vent a dark
brown area with median constriction. Throat and chest nsnally chocolate brown
or grey-brown mottled with darker brown and with a dark, median band; belly
marbled brown and cream. A dark brown spot nnder forearm and dark patches
under wrist and on knee; under surfaces of tarsns and metatarsus dark chocolate
brown. Iris medinm brown.

REMARKS: Inger (1954) has given an excellent and detailed description of smonticola
and an account on geographic variation and the characteristics of monticola nasuta.
See also remarks nnder M. aceras.

RANGE: Malay Peninsula, Sumatra, Natuna and Borneo (Inger 1954).

Family RANIDAE

Amolops larutensis (Boulenger)
Rana larutensis Boulenger 1899 : 273.

MATERIAL: BM 1967.2328-57, 1967.2489—9T (7 @, 17 &, 9 immature).

HABITAT: 700-5000 ft in disturbed rainforest and in primary forest. The species
was common at night on large, wet bonlders in the fast-flowing stream at Base camp
but became progressively rarer at higher altitudes, only two examples being found
at 3400 ft and one at 5000 ft, but these occnpying a similar niche to those in the
lowlands.

RANGE: W. Malaysia.

Rana blythi (Boulenger)
Rana macvodon var. blythi Boulenger 1920 : 43.

MATERIAL: BM 1967.2423-34, 1967.2435, 1967.2500-01 (6 S, 5 &, 4 juveniles).
HABITAT: 500-1600 ft in both narrow and wide, clear streams among virgin
forest, generally on stones or on the banks.

REMARKS: Females vary in body size from 71-7 to 147-5 mm, five that have well
developed ovarian eggs and convoluted oviducts ranging from 71-7 to 81-6 mm.
The five males measure from 837 to 98-2 mm. In head proportions and in tibia
length, as well as in other characters, they agree closely with the proportions given
by Inger (1666) for a series of Malayan blythi. In the G. Benom specimens the head
width to snont-vent ratio is 0-337-0-374 (2%), 0:366-0-386 (33), head length to snout—
vent 0-383-0-421 (%), 0-443-0-477 (33) and the tibia to snont-vent ratio is 0-546—
0582 (99), 0'521-0-557 (33). They further agree with Inger’s Malayan sample
in lacking a dark, horizontal loreal stripe. Four individnals have a broad mid-
dorsal light band, one has only a thin, light line. Inger states that male blyths lack
vocal sacs, nuptial pads and any other distinctive (secondary sex) structures bnt
in the G. Benom sample the bony mandibnlar projections are considerably better
developed in males.

Raxce: W. Malaysia, Singapore, Sumatra and Borneo.


















































































































