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Sammary. Some 500 Dhotar reptiles and amphibians are dis-
cussed and a minimuin of 48 terrestrial species recognised for the
area of which § were previously undescribed; these are a gecko,
Hemidaceylus lemurinus, and the lacertids Acanthodaceylus felicis, A.
opheodurus, A. masirac and Mesalina ayunensis; a new subspecics
ot gecko from north Oman, Bunopus spatalurus hajarensis is also
reported. Various other species arc reviewed: it appears that
Bunoptis abudhabi is a synonym of B. blanfordii which is probably
conspecific with B. tuberculaius; Henndactylus parkeri is regarded
as a subspecies ot H. turcicus; the Arabian agamas of the Agama
cyanogaster group are shown to include 2 species to which the
names adramitana and yemenensis are applicable although their
status relative to Atrican populations in the group is not clear;
A. jayakari is conspecific with A. flavimaculata, and A. newmanni
with A. sinaita; Chamaeleo chamaeleon orientalis is similar to
more northern populations of C, chamaeleon but C. c. arabicus is

very well differentiated and may be a separate species; the usc of

gcnir;ﬂi..:[ in the classification of Aﬂﬂr}th‘:dﬁ:ﬁ}dus 15 emphasiscd and
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A. arabicus, A. blanfordii and A. schmidti are all given full species
status: the rccctrgrlil:iml of Mesaling as a gentus illdepclldmt of
Lremias is confirmed; it is suggested that Agractaspis engeddensis
may be conspecitic with A. microlepidota and that Lytorhynchus
gaddi is a synonym of L. diadema; the distinctive population of
Echis carinatus in Dhofar appears to be closely related to those in
south-west Arabia and adjoining Africa but animals from northern
Oman and the rest of south-west Asia are very different. Addition-
al specimens are reported of Bunopus s. spatalurus and Coluber
thomasi, both previously known from only 2 individuals. Geo-
graphical variation of a number of species 1s described including
3 geckoes that show very considerable differences within southern
Dhotar: Hemidactylus howmoeolepis, H. yerburii and Tropiocolotes
SCOrtecctl.

Obscrvations on the ecology of many species are noted, especi-
ally for the aberrant gecko genus Pristurus, one species of which,
P. carteri, behaves like a small, ground-dwelling diurnal agamid.
Resource partition, at least amongst the lizards, appears to be
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largely based on parameters of time, food (especially prey sizc),
hunting method and space. A number of forms occurring in both
north Oman and Dhofar show differences in niche n the two
areas apparently related to the presence or absence of a competitor.

Several species are recorded from Dhofar for the first time in-
cluding Bunopus spatalurus, Hemidactylus flaviviridis, H. turcicys
parkeri, Pristurus ntinimus, Agama  adramitana, Acanthodactylus
boskianus, Mabuya tessellata, Leptotyphlops macrorhynchus and Lytor-
hynchus diadema. The herpetofauna of the area can be divided into
a largely northern element of desert-adapted forms widespread in
the Arabian peninsula and a more peripheral element in the south
which shows considerably more athnity to south-west Arabia
than to northern Oman. No reptile or amphibian endemics occur
in the forested areas of Dhofar but 3 species present in the dry-
mesic habitats on the north side of the mountains may be restricted
to the region.

Introduction

Dhotar is the southernmost province of the Sultanate of
Oman and lics on the south-east coast of Arabia. It is
bordered to the north-west by Saudi Arabia, to the
south-west by South Yemen and to the south-cast by
the Arabian Sea; the north-castern and castern perim-
eters of the area covered by this paper, which is rather
more extensive than Dhofar province proper, arc 20°N
and s7°E. The region so delimited extends along the
coast for some 600 km and inland for about 250 km.
It includes a wide variety of climatic conditions and
plant communities, although as yet there is no tormal
classification of habitat types in the arca (but sce Sale,
1980, this volume, for broad ccological zones). In the
south-west, mountains run parallel to the coast forming
the last part of the high country that extends fairly con-
tinuously along the south Arabian seaboard from
Yemen. From west to east, the Dhofar mountains are
Jabal Qamr (1,460 m), Jabal Qara (1,050 m) and Jabal
Samhan (2,030 m). The seaward faces of the first two,
together with a small adjoining part of Jabal Samhan
and the alluvial plain between Jabal Qara and the sea
on which the town of Salalah stands, form the main
region of the south Arabian coast to reccive substantial
moisture from the south-west monsoon. From mid-
June to mid-September the steep seaward slopes of
these mountains are largely hidden by dense mist and
drizzle 1s frequent. This enables the small area con-
cerned to support much more abundant vegctation
than the surrounding country and therc arc quite
extensive stands of dense forest. Although dry for
much of the year, the land touched by the monsoon
becomes covered by a flush of luxuriant foliage which
persists for some time afterwards. On the crests of the
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forested mountains this takes the form of a near mono-
culture of high grass (Themeda) amongst which arc
scattered large trees, but this park-like community 1s
almost certainly an artefact resulting from extensive
cattle grazing and perhaps tree felling as well. Inland
the country slopes gently downwards towards the
Arabian Gulf nearly 800 km away. The inland face of
the mountains is much drier than the seaward side but
supports appreciable amounts of scattered vegetation
including frankincense trees (Boswellia). Further north
the country becomes increasingly arid and barren
gravel areas are eventually succeeded by the sands and
sabkha (salt flats) that border the great Rub’ al Khali
desert. North-east of the mountains the arid habitats
approach and in some cases contact the coast. So,
essentially, there is in Dhofar a relatively mesic arca
associated with the mountains that can be divided into
the intermittently ‘moist scaward region and a drier
landward onc, and a scries of increasingly arid environ-
ments lying to the north and east of the mesic area.
The reptiles and amphibians of Dhotar have always
been of great potential intcrest. Material from the
province would bridge the long gap between the
better collected areas of south-west Arabia and north
Oman and, given the relatively moist climate of south
Dhofar, there was the possibility that relict forms
might have survived there from a period when morc
mesic conditions were wider spread in Arabia. But
until recently the herpetofauna of the region has been
very pootly known. The first specimens to reach a
museum were three chameleons sent to the British
Muscum (Natural History) by A. S. G. Jayakar in 1898.
Nothing clse scems to have been obtamed until Bertram
Thomas madec his two inland journcys from Salalah.
In carly 1930 he travelled with his secretary Al
Muhammad, to Ramlat Mugshin on the edge of the
Rub® al Khali and late that year he collected around
Salalah and in the Dhofar mountains betore setting out
in early 1931 to cross the Rub’ al Khali to Qatar
(Thomas, 1931a; 1931b; 1932). His material conse-
quently contains specimens from both the mesic and
descrt arcas of the province and includes twenty-seven
specics, a number of which were described as new
forms by H. W. Parker (1930; 1931), namely Bufo
dhufarensis, Pristurus carteri tuberculatus, Ceramodactylus
major (= Stenodactylus doriac), Uromastyx thomasi and
Coluber thomasi. After Thomas there was a hiatus of
forty vears but in the early 19705 people whose
employment took them to Dhofar during the emer-
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gency produced a scattering of specimens and more
substantial collections were made by T. D. Rogers and
S. Moult (in 1975) and cspecially M. D. Gallagher (in
1976-8). In 1977 thc Oman Flora and Fauna Survey,
organised by the Ministry of Diwan Affairs, visited
south-west Dhofar and included the writer among 1ts
participants. Some 350 reptiles and a111phibians were
collected, bringing the total number of terrestrial
species known from Dhofar to forty-eight. In the
following account all the approximately 500 specimens
available from Dhofar arc reviewed and, where
possible, information about ecology and behaviour is
given, being largely based on observations made
during the 1977 Survey. Unless othcrwise mdicated
statements are based on material in the British Museum
(Natural History), London.

SPECIMEN DATA

Locality

To save repetition, collecting sites which are mentioned
more than two or three times are listed below with
co-ordinates for those that cannot be found on the
attached map. However, in the case of some of
Thomas’ localities around Jabal Qara, precise positions
have not been determined.

Ain Arzat (Ain al Rizat)

Arzat

Ayun

Bir ba Shu’aythan, 18°22'N 55°10'E, 230 m

Bin Juay (= Ju'ai), 17°38'N 54°00'E

Bin Khautar, 19°16'N 54°23'E, 720 ft. (220 m)

Dauga, 18°40'N 54°04'E

Haylat Ash Shisur, 18°17'N §3°32’E, 1,080 {t. (330 m)

Jabal Qamr (Qamar)

Jabal Qara

Jabal Samhan

Khadrafi

Khawr (Khor) Sawli, 17°03'N 54°20'E

Milwah al Aud (Milwah Alaud) 220 ft. (70 m), near
Ain Arzat

Ramlat Shu’ait, 18°48'N $2°12'E, 1,000 ft. (310 m)

Raysut (Rayzut)

Salalah

Thamarit (Thumrait)

Wadi Darbat

Wadi Haluf

Wadi Raykhut

Wadi Sarfait

Wadi Sayq

REPTILES AND AMPHIBIANS OF DHOFAR

Accession mimbers

In nearly all cases material discussed is deposited in the
British Muscum (Natural History), London; accession
numbers for this institution are given the prefix BM.

Collectors

Material obtained during the course of the Oman Flora
and Fauna Survey 1977 was collected largely but by no
means cntircly by the writer and bears no special
indication where listed. The names of two frequently
mentioned collectors are abbreviated to save space:
Bertram Thomas (B1) and Michael Gallagher (MDG).
The names of all others who have presented specimens
are given in full.

Sex and status

[n most cases, sex of specimens is given except for some
mndividuals which are juvenile (juv.). However for one
ot two specics, especially where determination of sex
1s arduous, these data have been omitted.

Scale counts

For some snakes, three standard scale counts are given:
D is transverse count of dorsal scales midway between
snout tip and vent, v is number of ventrals counted by
the Dowling mecthod (Dowling, 1951) and ¢ 1s number
of subcaudal scales.

Systematic List

Class AMPHIBIA
Order SALIENTIA
Family BUFONIDAE: typical toads

Bufo dhufarensis Parker

Biuifo dhufarensis Parker, 1937: 518. Type locality: Mil-
wah al Aud, 220 ft. (70 m) Dhotar.

DISTRIBUTION. l’eriphera] Arabia from Mecca south to
South Yemen and thence east to northern Oman.

MATERIAL. Milwah al Aud, 220 ft. (7o m): BM 1931.7.16.
1/1947.2.21.66, (3T), 2, holotype. Wadi Sayq: BM
1977.910, I juv. Khadrafi plateau: BM 1977.898, 1 juv,
Salalah: BM 1975.1375-76, (T. D. ROGERS), BM 1977.25,
(MDG), BM 1977.886-91. Amn Arzat: BM 1976.1382-83,
(s. mourLtT/MDG). Khawr Sawli: BM 1977.892-93. Jabal
Qara, E of Salalah-Thamarit road, 2,800 ft. (860 m):
BM 1077.908—09. 33 km along Thamarit road from
Salalah, 1,700 ft.(520 m): BM 1977.906-07. Wadi Ayun
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pool: BM 1977.903-05. 16 km S of Thamarit: Bm 1977.
804. Wadi Darbat: BM 1977.899-902. Wadi Raykhut:
BM 1977.895-97. Sight records also from Wadi Jarziz
and Dhahariz.

Arabia has a very sparse amphibian fauna which 1s
distributed mainly around the edge of the peninsu]a,
being apparently absent from much of the dry centre.
As might be expected, the richest area is the compara-
tively moist south-west where all recorded species of
Arabian amphibians are present. Besides B. dhufarensis
these are Hyla (arborea) savignyi' Audouin, 1812 (Asir
and Yemen), Rana cyanophlictis ehrenbergii Peters, 1864
(south-west Saudi Arabia to Hadhramaut), Rana
ridibunda Pallas, 1771 (Asir, Yemen, Bahrain, north-
east Saudi Arabia as far south as Hofuf), Bufo erientalis
Werner, 1895 (south-west Saudi Arabia to Hadhra-
maut; north Oman), B. hadramutinus Cherchi, 1963
(Hadhramaut, closely related to B. erientalis), B. scorteccii
Balletto & Cherchi, 1970 (Yemen, very similar to B.
dhufarensis), B. pentoni tihamicus Balletto & Cherchi,
1973 (coastal south-west Saudi Arabia, North Yemen
and western South Yemen) and Bufo viridis Laurenti,
1768 (Jabal Sawdah in Asir, Saudi Arabia, BM 1977.384~
92, recently collected by C. H. Lowe). Bitfo regularis
Reuss, 1834 (typc locality: Egypt) has also been
recorded from south-west Arabia (see for instance
Parker, 1938) but specimens so assigned are very
similar to B. orientalis. It is possible that the two specics
are closely related, perhaps even conspecific. Of these
species Hyla (a.) savignyi, Rana ridibunda and Bufo
viridis have their main populations to the north of
Arabia while Bufo pentoni and Rana cyanophlictis have
other subspecies in north Africa and south-west Asia
respectively but the affinities of the apparently endemic
Bufo dhufarensis arc uncertain.

In spite of rclatively heavy rainfall in the south,
Dhofar appcars to have only one amphibian species,
Bufo dhufarensis. This shows little overt geographical
differentiation but Dhofar animals are quite variable in
colour, being most frequently brown or olive but
some juveniles are distinctly green. This toad occupies
a very wide range of habitats from sea level to at least
860 m and probably higher. It is often very abundant
near water, either close to the sea or in irrigated areas
and wet wadis. Here it is common in grass and other
vegetation and around piles of litter (banana leaves
etc.) and 1s otten active by day as well as night in
shaded places, although it does not enter water much.
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B. dhufarensis is frequently encountered sitting on top
of low rocks and at Wadi Raykhut individuals climbed
1.5 m up a sloping Acacia trunk at night to feed on
insects attracted to a lamp. Toads were also found well
away from open water on the gravelly floors of wadis,
in the grassland on the crest of Jabal Qara and on sandy
and stony surfaces in semi-desert. In hot and arid
habitats they were active only at night and were far
less abundant than near water.

In the castern United Arab Emirates, non-breeding
adults of this toad are usually encountered at night on
gravelly plains and appear to be excluded from wet
wadis and irrigated arcas by the partly diurnal B.
orientalis. Their prescnce in such habitats in Dhotar is
probably due to the absence of the latter species but,
although B. dhufarensis occupies this niche, it appears
to do so less cﬁ::rctivcly, not bcing SO aActIve B}F da}r or
swimming so readily or so well.

In Dhofar breeding appears to take place during the
monsoon, that is between June and early September
(T. D. Rogers, pers. comm.). No spawn or tadpoles
were seen In late September and October 1977, but
many small toads in the 2-3 cm size range were about,
suggesting recent breeding. In northern Oman, spawn-
ing has been recorded in March and May.

Class REPTILIA
Order SQuamATA
Suborder SAuria
Family GekkoNIDAE: geckoes

Bunopus spatalurus spatalurus Anderson (Plate 1)

Bunopus spatalurus Anderson 1901: 137. Type locality:
Wadi Jimil, near Aden.

DISTRIBUTION. South Arabia, from Aden to Dhofar.
MATERIAL, 16 km S of Thamarit: BM 1978.1095, 1 %.

B. spatalurus is known trom single specimens collected
near Aden (holotype), north of the Hadhramaut (type
of Trachydactylus jolensis Haas & Battcrsby, 1959) and
now Dhofar; as well as these, there are many examples
from numerous localities in the eastern United Arab
Emirates and northern Oman south to Masirah, The
Dhofar animal is very like the two more western
specimens but the northern Oman populations differ
in their smaller size and strongly keeled dorsals. As the
type facies is apparently constant over neatly 1,100 km
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and that in northern Oman over 700 km it seems
probable that any transition between them, if they are
continuous, is likely to be relatively abrupt. In these
circumstances, it is rcasonable to name the two entities
as subspecies, and the northern Oman race is formally
described below.

The one B. spatalurits encountered in Dhofar was
caught at night walking slowly on extended legs down
an extremely rough sloping rock surface (a portion is
visible in Pl. 1) on a small and abrupt hill in flat, stony
country. No other specimens were found in spite of
extensive searching and the collector of the Hadh-
ramaut example (G. Popov) had a similar experience
(Haas & Battesby, 1959). This contrasts with the situ-
ation i northern Oman where B. spatalurus is rela-
tively abundant, especially on gravelly plains and
slopes (Arnold & Gallagher, 1977). In Dhofar, structur-
ally similar habitats are occupied by Pristurus carteri and
it may well be competition trom this species, which
does not occur in northern Oman, that restricts B.
5pat::13uru5 in the south of its range.

Bunopus spatalurus hajarensis ssp. nov.
(Plate 1, Arnold & Gallagher, 1977)

ORIGIN OF NAME. From the Hajar mountains of north-
ern Oman on which the distribution of this form is
centred.

DISTRIBUTION. Eastern United Arab Emirates, northern
Oman south to Masirah.

MATERIAL. Holotype. Wadi Ham, Masafi (25°183'N
56°10'E) United Arab Emirates: BM 1973.1801, (E. N.
ARNOLD, 27.5.1973), §. Paratypes. s8 spccimens listed
by Arnold (1977: 87).

DIAGNOSIS. Differs from B. s. spatalurus in its smaller
size (up to s0 mm from snout to vent compared with
up to at least 67 mm) and strongly kecled dorsal scales.

DESCRIPTION OF HOLOTYPE. A female preserved initially
m formalin and stored in alcohol. Fairly robust and not
very depressed, ncck well marked, limbs and tail
slender. Head length about 30%, of snout-vent distance,
head width about 3 of length, adpressed hind limb
reaches neck, tail length about ¢ of head plus body.
Rostral scale rather less than twice as wide as high
with a convex upper border and a median cleft extend-
ing nearly to lower border. Internasals scparated by
two scales; nostril situated between upper labial,

REPTILES AND AMPHIBIANS OF DHOFAR

rostral, internasal and threc small postnasal scales. A
distinct depression present in each anterior loreal
region. Scales on snout juxtaposed, rather convex and
keeled, somewhat enlarged in upper posterior loreal
region. Twelve scales in a horizontal line between the
postnasals and the anterior edge of the orbit, 17
scales across snout at level of third upper labials, 24 in
a transverse row just in front of orbits, 14 in transverse
row at level of mid-orbits. Top of head with more
heterogeneous scaling than snout, consisting of small
scales mnterspersed with larger, rounded ones that are
convex and often keeled and biggest in the upper
temporal area.

Eye large; diameter of spectacle € of distance from
its anterior edge to the snout tip; diameter of bony
orbit from its anteroventral margin to the most lateral
point of the postfrontal bone about ¢ of snout length.
Palpcbral fold strong, its outer face edged by large
scales which decreasc in size posteriorly and become
ciliate, being separated from the edge of the supra-
orbital region by two rows of small scales. Pupil
vertical with a scalloped edge and able to contract to
four ‘pinholes’. Upper temporal area with scattered
keeled tubercles. Ear small, oval and smooth-edged,
its longest axis running backwards and upwards
and about # of spectacle diamcter. 15/14 enlarged
upper labial scales (12/171 to point just below centre of
eye); 11/11 lower labials (9/9 to a point just below
centre of eye). Mental small, more or less wedge-
shaped and obtusely pointed behind, extending back-
wards to the level of the middle of the second upper
labials. A pair of enlarged scales, each situated laterally
to the posterior section of the mental, in contact with
the first upper labial, about £ the length of mental and
separated from each other on mid-line by two gular
scales. Gulars small, raised and granular, teebly en-
larged where they border the lower labials.

Dorsum of neck and body with irregular, sometimes
discontinuous, longitudinal rows of enlarged, blunt,
flattish scales which vary in size and have a strong
median keel that increascs in height to the posterior
border; about eight rows at mid-body and six between
the hind legs. Scales between enlarged ones are smaller
but gencrally similar in form; those on upper flank also
small and kecled but less flattened and interspersed
with a few larger ones. Ventrals about 14 times as long
as central gulars, rounded behind with a blunt central
keel, becoming smaller, more raised and unkeeled
towards flanks. About 70 scales around mid-body.
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Four enlarged, square, flat scales in a transverse row in
front of vent and separated from it by about nine
rows of smaller scales; enlarged scales twice as large as
those bordering them and without obvious pores.

Forelimbs covered above by flat, obtuscly pointed,
imbricate, keeled scales that arc larger proximally;
scales bencath arc granular, somewhat bigger than
gulars and keeled under lower limbs which are sur-
rounded by about 17 scale-rows. Digits laterally com-
pressed distally, short and strongly angled, covered by
small, imbricate, kecled scales above, and by broad
lamellae below which bear pointed projections that
are strongest on the distal edges; claws small and short.

Hind limb covered above by heterogeneous, imbri-
cate, kecled scales similar in form to those on mid-back;
scales beneath are small and slightly imbricate, smaller
than the mid-ventral body scales on thigh and about
the same size on the tibia where they are keeled. Digits
similar to thosc on manus; 18/18 lamecllac bencath
fourth toe.

Tail cylindrical, gradually tapering with a rounded

tip, madc up of about 24 verticils, each comprising
three whorls of scalcs the most distal of these being of
large, strongly keeled and pointed scales dorsolaterally
and latcrally; whorl immediatcly anterior to this also
shows some scale enlargement but remaining one is
madc up of small and flat scales although thesc are
kecled on dorsum. Scales bencath tail regular, lightly
keeled and becoming raised towards tail tip.
Colour in spirit. Dorsum a warm, licht brown above.
Snout dark with a light streak running obliquely
upwards and backwards from the nasal area to the
cye; anterior of palpebral fold conspicuously light;
vague dark markings present on temporal region. A
series of broad, dark brown transverse bands above:
one on neck, three between pairs of limbs and one on
sacrum, their posterior borders irregular. Ten bands on
tail, each about as wide as the spaces between them;
weaker bands also present on limbs. Body bands
coalesce on flanks which bear lighter spots; underside
dirty white; iris grey-brown with a darkcr veination.
Size. Snout to vent 45 mm; head length 14 mm;
tail 38 mm.

PARATYPES. Generally similar to holotype: largest
animals up to so mm from snout to vent, enlarged
scales bordering mental posteriorly are often big and
in contact in south of range. Males have well-defined
femoral pores and the enlarged plates bearing them
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may number six. Pattern varics in intensity (partly as
a result of physiological colour change). Shape of
bands on back not constant and sometimes each is
broken into three blotches; body bands do not always
coalesce on flanks which may bear irregular markings;
8-12 bands on tail. Colour tends to be a richer brown
in life.

Bunopus tuberculatus Blanford s. lat.

Bunopus tuberculatus Blanford, 1874a: 454. Type local-
ity: ‘in Gedrosia Persiaque’ (types from Baku Kalat,
Bampur and Mand, Baluchistan).

Bunopus blanfordii Strauch, 1887: 61. Type locality:
Egypt.

Bunopuis abudhabi Leviton & Anderson, 1967: 164. Type
locality: near 23°45'N 53°35'E, Abu Dhabi.

DISTRIBUTION. Palestine, Jordan, south Iraq, Arabia,
Iran, Afghanistan and Pakistan. The types of B. blan-
fordii allegedly come trom Egypt but no Bunopus has
been encountered there since.

MATERIAL. Shisr (18°15'N $3°40'E): BM 1078.330,
(MpG), T 2. Bin Khautar: 8M 1930.6.30.4, (BT}, I Juv.
Burza (19°25'N 54°25E): (MDG), 1 §. Khalil: M 1976.
1397, (MDG), T juv.

All three nominal forms of Bunopus listed above have
been recorded from Arabia but cxamination of over
180 animals from more than forty localities suggests
only a single species is present. This shows consider-
able variation in a range of features. In the west,
animals tend to be slender with large dorsal tubercles
and low femoral pore counts in males (often under 8
comparcd with 8-21 elsewhere). Presence or absence
of keeling on the ventrals and degree of carination on
the subdigital lamellac vary rather irrcgularly but
presence of expanded subcaudal plates is apparently
restricted to an arca from Hadhramaut and parts of
Dhofar across the Rub® al Khali desert to eastern Abu
Dhabi in the United Arab Emirates. All these charac-
ters vary substantially within }mpu]eltiunﬁ, for instance,
development of expanded subcaudals may involve
nearly all the tail in some individuals where it occurs
but in others it 1s limited to the tail tip or completely
absent. The type of B. blanfordii is most similar to
specimens from the west, from Yemen to Palestine,
and probably originated in this general arca, B. abu-
dhabi 1s said to differ from B, blanfordii in its more
robust habitus, kecled ventrals and cxpanded sub-
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caudals, features which arc certainly common in the
arca of the type locality in eastern Abu Dhabi but this
population grades into others which are more like
typical B. blanfordii.

It is still not absolutely certain if the Arabian popula-
tions arc conspecific with B. tiberculatus ot Pakistan,
Afghanistan and Iran. Here animals tend to be stockier
with smaller, less strongly keeled dorsal tubercles and
shorter toes but again there is substantial variation and
it seems very likely that B. blanfordii, including B,
abudhabi should be placed in the synonomy of B. tuber-
culatus.

In the castern United Arab Emirates, this gecko is
ground dwelling and active after dusk on a varicty of
sandy substrates ranging from quite hard consolidated
surfaces such as sandy sabkha and fossil dunes to loose
aeolian sand. In the latter habitat, it tends to be seen
close to vegetation whereas Stenodactylus doriae and S.
arabicus occur especially in the open areas between
plants. Body temperatures of nincteen animals active
after dusk were in the range 26-34°C. Five of the
higher temperatures were well above those of the open
ground surface (28.5, 28.5, 30, 32.5, and 34°C com-
pared with 23.5, 24, 28, 28 and 26°C respectively).
This phenomenon was not encountered in other
geckoes and seems to result from Bunopus tubercutlatus
using heat stored in the ground. In desert regions where
surfaces receive much insolation during the day but
have high radiation rates at night, there is often a
reversal in the soil temperature gradient beginning late
in the afternoon, so that after dusk temperatures at
depths of a few centimetres are considerably higher
than those at the surface. For instance at Sharjah on 30
April 1973, temperatures at the sand surface and at 10
cm depth were respectively 34 and 36°C at sunsct, 29
and 35°C two hours later and 24 and 34°C after four
hours. B. tuberculatus appcars to utilise this ground heat
through burrows. Three of the five animals with high
temperaturcs were caught very near to or actually in
the entrances of rodent holes and it 1s probable that
they absorbed ground heat either by descending below
surface level or from draughts of warm air coming out
of the burrows. This gecko seems to select warm
microhabitats in the day as well. Six animals excavated
from burrows were all in sections of tunnel very close
to the sun-warmed surface and in two cases were
beneath thin pieces of wood. Their tempcratures were
33.4, 35.5, 355, 36.5, 37 and 37°C, much higher than
the air temperature at lower levels in the burrow.
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Hemidactylus flaviviridis Rippell

Hemidactylus flaviviridis Riippell, 1835: 18. Type local-
ity: Massaua (= Massawa, Eritrea).

pDISTRIBUTION. Coastal arcas of Red Sea, Somalia and
Arabia; Iraq, southern Iran, Pakistan and northern

India.

This quite large gecko is widely distributed around the
coasts of Arabia being known from Jeddah, Aden,
Muscat, Ras al Khaimah, Sharjah, Dubai and Bahrain
where it 1s often associated with buildings. Although
no examples were captured in Dhofar some geckoes
that appeared to be of this specics were seen on the
outside walls of well-established buildings in the town
of Salalah shortly before dusk and afterwards in the
vicinity of shop lights. Most animals observed were .
more than 2 m from the ground.

Hemidactylus homoeolepis Blanford  (Plates 2—3)

Hemidactylus (Liurus) homoeolepts Blanford, 1881: 464.
Type locality: Socotra.

DISTRIBUTION. Socotra; extreme southern Arabia from
Shugra to Masirah.

MATERIAL. Wadi Sayq: BM 1977.919-925, 2 33, 3 £%,
2 Juv. Ayun: BM 1977.911-17, BM 1978.331, 3 4d, 3
Q%, 2 juv. 7 km E of Ayun: BM 1977.926-28, 3 juv.
16 km S of Thamarit: BM 1977.018, 1 &. Arzat: BM
1976.1401, (MDG), 1 juv. Khawr Sawli: BM 1977.920-
044,4 33, 1T 8¢, 1 juv. Hasikaya, Kuria Muria Islands:
BM 1974.4081, I &.

Variation in samples assigned to H. homoeolepis is
summarised in Table 1. It will be seen that, as rcpcnrtcd
previously (Arnold, 1977), there is substantial geo-
graphical variation and this applies even within Dhofar.
Animals from Wadi Sayq, Ayun and Thamarit have
homogeneous scaling and the continuous row of
enlarged subcaudal scales begins about a head length
bchind the vent. In contrast, animals from Salalah plain
(Arzat, Khawr Sawli) have enlarged tubercles on the
tail base and hind legs and often, although not always,
on the flanks as well and the row of enlarged subcaudals
reaches further forwards, often almost to the vent. This
difference is considerable, especially as Ayun and Arzat
are only about 40 km apart; possibly the intervening
heavily vegetated areas of Jabal Qara act as a barrier
preventing contact between the two forms. The differ-
ences between some of the known populations
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TABLE I. Gﬁﬂgraphiﬁal variation i1 Hffmz'a’ﬁﬂt}’fus k:mmenfep:'s

Shugra, Socotra Wadi Sayq, Khawr Sawli, Hasikiya Masirah
South Yemen Ayun, Arzat
Thamarit
n 1 17 19 17 1 7
enlarged tubercles on body no occasionally 1o in some cases  on hind back ves
on hind back on hind back
tail-base Vs accasionally no yes Vs yes
legs yes occasionally no yes yes yes
row of enlarged subcaudal scales
extends almost to tail-base ? no no yes yes yes
upper posterior loreal scales rather
flattened no no no no yes yes
head markedly depressed no 1o no no yes yes
maximum snout to vent length (imm) 36 41 33 39 32 46
number of scansors on hind toe 1 4 (4)5 4-5 4-5 5 6
3 7 (7)8 7-8 7-8 8 9-10
4 B 9-10 7-9 7-9 9 10-11
regarded here as belonging to H. homoeolepis are ~ Hemidactylus lemurinus sp. nov. (Plates 4—5)

greater than those between some recognised species of
Hemidactylus but premature application of formal
names is unlkely to clarify this complex pattern of
varlation and it seems best to wait until more material
is collected from arcas between the localities of the
samples now available. |

H. homoeolepis is abundant at many sites in Dhofar,
It is a small nocturnal gecko found in usually dry
places on rocky surfaces near the ground and on sandy
and stony substrates close by, At Khawr Sawli it occurs
on rock outcrops and on the ground surrounding them,
at Ayun it occupies stony ground and sloping rock
pavements and at Thamarit was found on screes of
small stoncs. At these localities 629, of sixty-four
animals checked were first sighted on the ground and
all but one of the others were no higher than 60 cm
trom it. At Wadi Sayq, eighteen individuals seen were
at heights of between 50 cm and 2 m on rock faces,
but this may have been because the ground herc was
covered by dense vegetation following the monsoon.
H. homoeolepis 1s very agile, often proceeding in a
series of lecaps when pursued. A number of females
from Khawr Sawli were gravid in late September, cach
bearing a single cgg that was visible through the
translucent skin.
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ORIGIN OF NAME. From the Latin lemures, ghosts or
spectres.

DISTRIBUTION. Known only from Dhofar, Sultanate of
Oman.

MATERTAL. Holotype. Ayun: BM 1977.986, (E. N. ARNOLD),
&. Paratypes. Ayun: BM 1977.987-1002, (E. N. ARNOLD),

3d, L9, juvs.

DIAGNOSIS. A medium-sized specics of Hemidactylus (up
to 68 mm from snout to vent) with slender limbs and a
relatively slender, evenly tapered, scarcely depressed
tail (about as long as head plus body in adults), very
fine scaling without enlarged tubercles, two pairs of
postmentals, the more median being the larger but not
more than § length of mental, 4-8 preanal pores in
both sexes, large adhesive pads on digits with 6-7
lamellae beneath first hind toe, 1011 beneath third and
11-12 beneath fourth, a row of expanded subcaudal
scales extending forwards almost to tail base and pale
colouring often involving a weak pattern of rather
darker transverse bars.

Amongst the Hemidactylus of Arabia and neighbour-
ing areas, superficially most similar to H. faviviridis
but snout shorter and broader, limbs more slender, tail
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thinner, not strongly flattened and without tubercles or
clearly defined verticils, postmentals shorter, preanal
pores present instead of femoral ones and distal sections
of digits shorter. Other Hemidactylus in the region with
morc or less homogeneous scaling (e.g. H. laevis,
H. megalops, some H. homoeolepis populations, H.
oxyrhinus) arc all small with small digital pads and
differ in several other features.

DESCRIPTION OF HOLOTYPE. A maturc male prescrved
initially with formalin and stored in alcohol. Two shot
holes in left flank, a dust shot pellet beneath skin on
dorsum to right of mid-line, two tears in skin over
tail-basc and minor ones clsewhere.

A relatively slender Hemidactylus with a broad,
depressed head, bulging cheeks, a short, broad and
flattened snout and rather long limbs. Head length
(from snout to posterior edge of supratemporal bone
located without breaking skin) about 13 width at
posterior tips of maxillae, 12 width at quadrates and
about 30%, ot snout-vent distancc; head depth about
60% ot width. Adpressed forclimb extends beyond
snout tip, adpressed hind limb reaches axilla. Tail
slightly depressed at base but more rounded distally
with an even taper; about as long as the snout-vent
distance.

Rostral scale about 14 times as broad as high with a
complexly indented upper margin, a slight median
depression above, and a medial cleft extending down-
wards over half way to the lower border. Internasals
somewhat enlarged and separated on mid-linc by a
single scale. Nostril situated between rostral, internasal
and two postnasal scales, the first upper labial also
entering very narrowly into bordcr of right nostril. A
distinct depression in each anterior lorcal region and
another more pronounced, lanceolate one on the mid-
line just anterior to eycs. Scales on dorsum of head all
granular and juxtaposed, those on snout mostly about
14 times as large as on occiput but three times as large
i upper loreal region. About 15 scales from the post-
nasals to the bony edge of the orbit, 29 scales across
snout at the level of the third upper labials, 47 just in
front of orbits and 36 in a transverse row at mid-orbits.

Eye very large: diameter of spectacle nearly % dis-
tance from its anterior edge to snout tip; diameter of
bony orbit, from its anteroventral margin to the most
lateral point of postfrontal bone, more than length of
snout. Palpebral fold with a row of enlarged scales on
its outer face that are largest anterodorsally, postero-
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dorsally a few ciliate scales project from beneath fold.
Pupil vertical with a scalloped edge, able to contract to
tour “pinholes’. Ear-hole a narrow elipse, its longest
axis running backwards and upwards and somewhat
less than a third of the spectacle diameter.

11/10 upper labials, 8 to a point just below centre of
cye; 8/8 lower labials, the last very small; labials
decrease In size posteriorly. Mental large, wedge-
shaped, extending backwards beyond the level of the
suture between the first and second lower labials, its
length about 13 the sagittal length of first of these
scales. Two pairs of postmmentals, the inner about 2
length of mental and in broad contact with cach other
on mid-line, the left one also in contact with second
lower labial on that side; outer postmentals consider-
ably smaller and each bordered by first postmental,
second lower labial and gulars. Gulars small and
granular, somewhat irregular in size in mid-line area
just behind level of eyes and some of those bordering
lower labials distinctly enlarged, a row of four such
large scales running back from second postmental on
right side but not on left; posteriorly the gulars become
somewhat imbricate on throat.

Dorsum covered with small, scarcely raised, rounded,
non-imbricate scales that show some variation in size;
interstitial areas similar in colour and texture to scales
themselves; about 190 scales in a paravertebral line
from occiput to a point vertically above the vent.
Ventrals on mid-line about 14 times as long as mid-
dorsals, flatter, more clongate, more regular in size and
somewhat imbricate; laterally they become more
rounded mn outline and less overlapping. A total of
about 113 scales around mid-body of which about 43
are cnlarged belly scales. A patch of feebly enlarged
scales in interfemoral region where 6 femoral pores
deployed m a shallow inverted V are situated.

Forelimb covered with granular scales similar to
those on body but a lictle larger and, on dorsum of
humerus, more distinctly imbricate. Digits of typical
Hemidactylus type with a strongly expanded adhesive
pad which is clearly differentiated from the distal
portion of the digit; distal free section of digit very
compressed and arising some way proximal to tip
of pad; number of enlarged lamellac bencath first to
fifth digits respectively 8/8, oo, 9fy, 10/10, 10/T0
(included in these figures are following numbers of
undivided lamellac at base of digits: 3/3, 1/1, 1/1, 0/1,
2]2).

Upper surface of hind limb with granular scales,
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becoming larger and more imbricate on the underside
of thigh where they are slightly larger than those on
belly; scales beneath tibia similar but larger still, about
eight in a transverse line equidistant between knee and
ankle. Digits gencrally similar to those of manus,
number of enlarged lamellac on first to fitth respect-
ively 7/7, 10/, 1010, 11/~, 11/11 (including tollowing
numbers of undivided lamellae proximally: 1/2, 1/,
1/0, —[-, 3/3).

Dorsal scales on tail similar to those on body.
Beneath, hemipenial bulge covered by imbricate
scales about as large as those on underside of tibia;
at sides just posterior to vent, three obliquely arranged
enlarged tubercles present. Behind hemipenial bulge a
median row of laterally expanded subcaudals, each
about twice as widc as long, the first nine or so some-
what irregular; dorsals bordcering subcaudal series
irregularly enlarged.

Colour in spirit. Very pale buff above although head
and extremitics of limbs and tail a little darker; no
discernible markings on hecad or body but tail with
about seven very weakly indicated darker bands; white
beneath but melanophores present on distal halt of
tail, increasing towards tip. Iris dark, warm buff.
Size. Snout to vent 67 mm; head length 19.8 mm;
tail 66 mm.

VARIATION IN PARATYPES. Juveniles have relatvely
larger heads and shorter tails. First upper labial may
enter border of nostril, or not; 10 or 11 upper labials,
7-9 lower labials; inner postmentals may contact
sccond lower labial or not; gular scaling usually more
regular than in holotype and large scales running
backwards from second postmental usually present on
both sides. Subdigital lamellae on first to fifth fingers
respectively 7-8, 9, 9-10, 9-10 and 10, onh toes 6-7,
910, TO-TT, TI-T2, TI-T2. Prcanal pores 3-8, most
usually 6. Ventral scales on tail base smaller in females
than males; expanded row of scales beneath tail may
be rather irregular or regular almost to tail base.
Largest animal 68 mm from snout to vent, smallest
30.5 mm. Colour in life variable, from pallid pink-
grey (at night on pale rocks) to warm grey-buff.
Darker markings scarcely discernible when geckoes
pale but otherwisc some rather vague stippling and
transverse bars present on body and tail; one bar on
neck, three between pairs of limbs, one on sacrum and
8—12 on tail. Pale animals have greyish supraorbital
arcas caused by eyes showing through skin. Iris some-
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what variable, often a warm buft matching the general
colour of the animal when it is not pallid; more orange
centrally with a dark veined pattern; pupil with a
light rim.

SKELETAL FEATURES (based on radiographs and on skull
of BM 1977.990). Skcleton of usual Hemidactylus type.
Postfrontals crescentic with smoothly convex outer
border, supratemporal processes of parietal well differ-
cntiated and extending clearly backwards; posterior
cdge of supraoccipital and adjoining exoccipital form-
ing a ridge running obliquely backwards. 11 teeth in
premaxilla, about 31 in maxilla and 35 1 dentary. 26
presacral vertebrac, the last without ribs; clavicle loop-
ed, interclavicle lozenge-shaped, sternum without fon-
tanelle, three pairs of sternal ribs and one or two attach-
ed to xiphisternum; § non-autotomic caudal vertebrac.

gcoroGy. This gecko, which appeared to be strictly
nocturnal, was only encountered in Wadi Ayun itself
where it was found intermittently over about s km of
the dry wadi bed that was searched at night. Here it
scems to be largely restricted to big (up to 3 m diam-
cter), pale, water-smoothed boulders that occur in
cxtensive patches in the wadi. Occasional specimens
were seen in other situations but H. lemurinus is almost
entirely replaced by other nocturnal climbing geckocs
in these (sec p. 327 for summary); Ptyodactylus also
occurrcd on the large boulders but was much less
common. H. lemurinus climbs over the surface of the
boulders with great agility, leaping across the gaps
between and occasionally running upside down
beneath them., When pursued it usually flees around
the boulder and does not appear to rush to holes or
other sccure refuges. The presence of babies suggests
breeding had occurred in summer although none of
the females were gravid in carly October. Body tem-
peratures of five normally active animals encountered
within three hours of dusk were 25, 25.5, 26, 26.5 and
28°C.

On present cvidence the spatial niche occupied by
H. lemurinus is a particularly narrow one that is also
very discontinuously distributed. Furthermore, not all
groups of large boulders are occupied and this gecko
was absent from such sites at Wadi Sayq and Wadi
Raykhut, even though the other nocturnal climbing
geckoes found at Ayun (or their close relatives) were
present; possibly this was because the boulders were
less smooth. The very restricted distribution suggests
that H. lemurinus may be a relict form. Certainly it
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seems unlikely that the ability and morphology
necessary for living on open rock surfaces should have
been developed specifically to exploit its present very
restricted niche. The syndrome of characters involved
includes: large hecad with broad muzzle, large eyes,
very smooth scaling, slender limbs, very large adhesive
pads and slender tail. The head structure is probably
related to snapping up flying nocturnal insccts that
settle on rocks, such as moths, the smooth scaling
allows easy passage through crevices, the long limbs
facilitate efficient locomotion and are feasible because
the substrate on which they are used is open and they
are consequently unlikely to be impeded by vegetation
or other projections, the large digital pads allow
efficient grip on smooth surfaces. These featurcs arc
found in a wide range of geckoes occupying a varicty
of open rock surfaces, including Ptyodactylus to which
H. lemurinys has a superficial resemblance. It scems
possible that H. lemurinus evolved as a morc general
rock dweller but that it has been restricted to its
present niche by Pryodactylus. This form may well have
expanded its distribution quite recently for all the
populations across its large range are generally similar.
In northern Oman and Musandam an anal(}g{}us S1tu~
ation may exist for here the rock-dwelling Phyllodac-
tylus elisac is probably restricted to rclatively high
altitudes round Jabal Akhdar and one or two 1solated
colonies near the sea, the intervening country being
occupied by Peyodactylus,suggesting that it has expanded
at the expense of P. elisae.

Hemidactylus turcicus parkeri Loveridge

Hemidactylus parkeri Loveridge, 1936: 59. Type locality
‘Zanzibar’,

DISTRIBUTION. Coastal areas around the Red Sea,

Somalia, Hadhramaut, southern Arabian littoral as far

as the eastern United Arab Emirates, southern Iran,

Pakistan. The natural range of typical H. turcicus
appears to be the borders of the Mediterranean.

MATERIAL, Umm al Ghawarif camp, 3 km north-east
of Salalah: BM 1977.928, 945-55, 2 33, 2 29, 8 juv.
Thamarit: BM 1978.928, (F. WALKER), I juv.

Recently, Lanza (1978) has pointed out that the name
H. parkeri is available for the populations usually
assighed to H. furcicus in the area outlined above. He
suggests that F. parkeri can be distinguished from H.
turcicus proper by its rather smaller size, usually smaller
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dorsal tubercles and frequently longer postmentals
which are more often in contact with the second lower
labial scales. In addition to this, the head and body i1s
usually more depressed and the tail less clearly barred.
It is certainly true that the incidence of these features is
higher away trom the Mediterranean but there s sub-
stantial variation, for instance dorsal tubercles are large
in parts of Eritrea and the postmental characters vary
considerably in their incidence within populations.
Nevertheless, there does seem to be a change from
typical H. turcicus to parkeri-type animals around the
north of the Red Sea, geckoes from lower Egypt being
clearly of the Mediterranean type, while animals from
the Gulf of Suez area have some H. parkeri characters.
Unfortunately the examined samples are insufficient to
judge whether two species meet here or it it is merely
a zone of relatively abrupt character change within a
single species. In view of this uncertainty and the in-
constancy of the characters involved, it scems best to
regard parkeri as a subspecies until the situation can be
more thoroughly analysed. While most Arabian ani-
mals conform to the parkeri type, some from the south-
western  highlands show differences but too little
material is available to assess their status.

H. t. parkeri was scen in Salalah and its environs on
verandahs and the outer walls of buildings. It appcared
after dusk and was abundant, animals usually being
perched a couple of metres from the ground every few
paces, especially in the vicinity of lights. These geckoes
evidently take some time to colonise new sites: a
building put up three years betore had none, even
though an older neighbouring block was densely
populated. H. ¢. parkeri was never encountered far from
human habitation.

Hemidactylus yerburii Anderson (Plates 6-7 and A)

Hemidactylus yerburii Anderson, 1895: 636. Type locali-
ties: ‘Haithalhim and Lahej’ (but types registered
at British Museum as from Haithalhim and Aden).

DISTRIBUTION. Southern Arabia from south-west Saudi
Arabia through North Yemen to South Yemen and
eastwards to Dhofar; also northern Somalia.

MATERIAL. Khadrafi: BM 1976.1409-13, (MDG), BM
1977.972—74, 4 33, 10 9. Wadi Sayq: BM 1977.956-
62,2 33, s $%. Salalah: BM 1975.1378, (T. D. ROGERS),
1 §. Wadi Raykhut: BM 1977.063-71, 2 33, 7 ©%.
Ayun: BM 1977.976-85, BM 1978.332-33, (MDG), 2
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TABLE 2. Geographical variation in Hemidactylus yerburii sens, lat.

Asir North Aden Hadhra- Wadi Sayq, Avyun, Wadi Somalia
Yemen maut  Khadrafi, Thamarit Raykhut (Lanza,
Salalah 1978)
n 17 3 12 4 16 13 10 58
maximum length from snout to vent
(mm) 71 66 67 57 74 54 66 62
slender build ves ves
head broad yes yes ves yes
longitudinal rows of tubercles on body (14)16(18) 14,16 16 (18) 14 14 (12) 14 (12) 14 (12) 12, 14
relative size of body tubercles
(a largest) 0 C B B A C B
number of femoral pores in males 914 10-12 12-18 5-6 6-10 5-6 6 4-8
number of basal tail verticils before
expanded subcaudals begin: range 24 2-6 3-6 1-3 1-4 257 =25
rnean 2.5 4.5 213 2.26 4.46 1.56
robustness of dorsal tubercles on tail
(A most robust) n‘: C C B A B B
dark bars on dorsum of tail : range 11-13 11 11-13 fesar 7 10-14 7-9 9-14
THLCATL 12 12.1 12.2 B 11
opaque white pigment on dorsal
tubercles ves yes yes

33, 10 9. 16 km S of Thamarit: BM 1977.975, I 9.

There is a very marked geographical variation among
the lizards assigned herc to H. yerburii and this is
especially pronounced within Dhofar (see Table 2).
Animals from the forested seaward face of Jabal
Qamr (Khadrafi and Wadi Sayq) are large and robust
with big, very prominent, dorsal tubercles; the expand-
ed subcaudals extend forwards almost to the tail base;
general colouring can change to dark ashy brown and
the tail has numerous dark transverse bands. Those

which is 80 km

from the nearest locality, Ayun,

PLATE A, Hemidactylus yerburii, €, 61 mm from snout to vent, from
Wadi Sayq; BM 1977.956,
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away on the dry landward side of the mountains, are
quite different, being much smaller and more slender
with smaller, less raised tubercles and the row of
expanded subcaudal plates stopping well short of the
tail base; the colouring is pale with the tubercles often
bearing opaque white pigment, there arc yellow trans-
verse bars in life, the tail has fewer, broader transverse
bands and is very contrastingly patterned in juveniles.
At tirst sight, the difterences between these samples is
so marked that it is tempting to regard them as belong-
Ing to separate species, especially as the two types
appear fairly constant over considerable distances. Thus
the animal from Salalah is very similar to those from
Wadi Sayq, 9o km away, while one from Thamarit,
47 km from Ayun, is like the members of that popula-
tion. Also, the two torms approach each other quite
closely, Salalah and Ayun being only 35 km apart.

They may however be separated here by the crest of
the mountains. On the other hand, geckoes from Wadi
Raykhut are intermediate, falling between the other
samples in size, build, tubercle size and colouring,
although they are more like other coastal specimens
than the ones from inland. As Wadi Raykhut is also
climatically intermediate, lacking the monsoon that
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affects the coastal collecting sites further west, but
being much more humid than inland localitics, it is
possible that the variation found in these geckocs in
Dhofar is related at least indirectly to this factor. How-
ever, only further collecting will enable the status of
these populations to be properly assessed. Lanza (1978)
has named Somali material as a separate subspecies,
H. y. panciporosus. As there is far more variation within
Arabia than between Somali animals and the types of
H. yerburii it would be consistent to name more forms
but, given that most samples of this gecko show clear
differences from each other, 1t 1s unlikely that such
naming would ciarif}r the situation and, as with H.
homoeolepis, 1t seems better to wait until the species is
more fully investigated.

The geckoes of the H. yerburii complex are essentially
nocturnal, although occasional animals were seen to be
active by day in caves in forested areas. At Wadi Sayq
and Khadrati geckoes were observed climbing on rock
faces and boulders in well vegetated places but also
occasionally crossing leaf-strewn ground. At Wadi
Raykhut these lizards were found in the wadi itself on
boulders and rock pavements and sometimes on the
gravel wadi bottom; on occasions they were seen close
to bushes but these were sparse and more open situa-
tions were usually occupied. The dry-country form at
Ayun was typically encountered on sloping rock pave-
ment but also on boulders. This population was par-
ticularly agile and babies especially would progressina
serics of leaps when pursued, with the tail raised to
show its conspicuous black and white colouring.
Specimens from Ayun collected in June were gravid
but none had eggs in carly October. At all localities
except Khadrafi, Ptyodactylus was present and climbed
higher than members of the Hemidactylus yerburii com-
plex (sce p. 327); at Wadi Sayq it appcared also to be
confined to drier habitats but this was not apparent
elsewhere.

Pristurus carteri (Gray) (Plates §-11)

Spatalura carteri Gray 1863 : 236. Type locality : Masirah
Island.

PISTRIBUTION. South Arabia from North Yemen to
Masirah and the adjoining mainland.

MATERIAL, Milwah Alaud, 220 ft. (70 m): BM 1931.7.
16.24—27/1046.8.25.1—4, (BT), 3 3. Sahalnaut, 350 ft.
(110 m): BM 1931.7.16.28-20/1046.8.25.15-16, (BT), 2
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g3. Ain al Rizat (= Ain Arzat), 250 ft. (80 m): BM
1031.7.16.12-23/1946.8.25.5-14, (BT), 4 34, 3 £9, 2
juv. Arzat, 50 m: BM 1976.1434—5, (MDG), 2 2%. Salalah:
BM 1071.1387-88, BM 1975.1379-81, 2 34, 1 &, 2 Juv.
East Khawr, Salalah: BM 1977.1028-20, 1 &, 1 &
Khawr Sawli: BM 1977.1006-09, BM 1977.1021-23, 2
33, 3 9. Crest of Jabal Qara: Bm 1977.1024, 1 3.
7—10 km E of Ayun: BM 1977.1010-18, BM 1977.1026—
27,233, 5 %%, 4 Juv. 490 km from Salalah on Thamarit
road: BM 1977.1003—05, T 3, T juv. Qarn Shaiba: M
1930.6.30.7, (BT), 1T 4. Bin Juay: BM 1930.6.30.5-6,
(81), 1 &, 1 9. Al Hallaniya, Kuria Muria Islands (17°
31'N 55°$8’E): BM 1976.1429-33, (R. DALY/MDG), 4 2%.
Jazir (18°30'N 56°30'E): BM 1969.306-11, (G. POPOV),
3 843, 3 Juv.
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Samples differ considerably in colour, tending to
match the substrates on which they were collected.
This variation is not due merely to physiological colour
change, for animals from different localitics kept in
captivity for over a year still showed marked differ-
ences. Parker (1931) described animals from Salalah
plain as a scparate subspecices, P. c. tuberculatus, because
the material available to him has enlarged tubercles on
the flanks but such tubercles occur sporadically else-
where (for instance Thamarit and North Jol, Hadhra-
maut) and, until a comprehensive analysis of variation
in P. carteri is carried out, it is impossible to assess the
validity of Parker’s form. In contrast, the populations
found in coastal south-western Arabia which are often
referred to P. carteri collaris (Steindachner, 1869) are
very distinctive. They appear to meet more typical
P. carteri at Wadi Hajr in South Yemen without inter-
grading (matcrial in British Muscum) and should
probably be regarded as a separate species.

There 1s considerable sexual dimorphism in Dhofar
P. carteri, males having a laterally compressed, strongly
fringed tail, brighter reddish spots on the flanks than
the females and a large canary-yellow patch on each
side of the belly. It was evident in late September and
October, 1977, that breeding had recently occurred at
several sites, for some near-hatchlings were about.

Pristurys carteri and its close relatives (including P.
minitis) form one ot the structurally most aberrant
groups of geckoes and opportunity was consequently
taken to examine some aspects of its ecology to see if
this too is exceptional. From obscrvations made on
over 120 animals at cight sites, it appears that P. carteri
i S Dhofar usually occupies open, dry, flattish areas,
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although occasionally it 1s found on slopes as well, if
the gradient is not very abrupt. The substrate is nearly
always hard, and may be compact sand with or without
stones, crusted silt, hard ground with scattered flints,
or coarse gravel. Vegetation is usually low, most
shrubs being under 0.5 m in height, and density varies,
plants sometimes being extremely sparse. In such situ-
ations, P. carteri 1s abundant and the commonest lizard
of its size.

The range of activity times is very broad. At all sites
animals were active in the morning and there was a
tendency to become less conspicuous in the afternoon
but after dusk the level of sightings rose abruptly and
continued for some hours after sunset. [t seems prob-
able that activity patterns are flexible in this species and
that the relative degrees of diurnality and nocturnality
vary with scason and temperature.

During the day, P. carteri is often seen sitting out in
the open a long way from the nearest vegetation, dis-
tances of § m or more being commeon. Lizards will
remain more or less immobile for very long periods
and, on two occasions, individuals were noted very
close to the same spot for over three hours. Animals
often face into the wind and it appears that they are
hunting passively, sitting and waiting for prey to pass
or be blown by. Occasionally an individual was seen
to run forwards to snap up an insect, and stomach con-
tents suggest that P. carteri cats a fairly wide range of
mainly arthropod prey. This mode of foraging is par-
ticularly appropriate for habitats with relatively low
productivity where exploitable prey is sparse and
irregularly distributed in time and space, so that active
hunting might involve the risk of expending more
energy than would be recouped by capturcs. This may
well be true of the situations in which P. carteri is found
which are also suitable in being very open so that a
large arca can be scanned from one position.

Sitting in the open for long periods during the day
must produce problems of thermoregulation, even in
autumn. Body temperatures of cight lizards naturally
active mn the late morning were 38, 38, 38, 38.5, 39,
39.5, 39.5 and 40.5°C, substantially higher than
thosc usually reported for geckoes (see for example
Werner & Goldblatt, 1978). A captive animal sub-
jected to a temperature of 43.5°C for some minutes
panted but did not collapse, so it must still have been
below its upper critical temperature. As well as being
able to tolerate high body temperatures, P. carteri
cmploys a number of strategies to reduce heat load.
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Radiation input is sometimes restricted by facing the
sun and exposing as small a surface to it as possible.
Like many other lizards with physiological colour
change, P. carteri is dark when it first emerges in the
carly morning becoming lighter as the temperature
rises and thereby probably increasing the proportion
of energy in the visible part of the solar spectrum that
is reflected. With increasing temperature, the lizard
keeps its body as far from the hot ground as possible.
This may be by posture: although animals often
crouch during cool periods (Pl 9} they risc high on
their legs in hot conditions, restricting substrate con-
tact to finger and toc tips and one point on the tail (Pl
10). Alternatively the lizard may climb on to an
object: on Masirah this is often a low shrub (P. B.
Mordan, pers. comm.) but in Dhofar stones and even
pats of camel dung scem to be more usual; the lizard
may also position itself to take full advantage of any
shade the object provides (Pl. 11). The effectiveness of
reducing contact with the ground can be judged from
the following obscrvations at Ayun: at noon (12.10.77)
ground temperature was $0°C, the top of a stone § cm
high was 42°C, of one 10 ¢cm high 40°C and the air 3
cm above this 36.5°C. At night, foraging behaviour
seemed similar, but the lizards moved about more.
Body temperatures of ten naturally active animals
were 22, 23, 23.5, 24.5, 26, 26, 26.5, 27, 28 and 20°C.,

Although no direct observations are available, it is
very probable that P. carferi, like other small lizards
that arc active by day in open places, is subjected to
heavy predation by visual hunters, especially birds.
The extremely good match of dorsal colour to
average background suggests that there is strong
selective pressure for crypsis, and camouflage is cer-
tainly very effective, lizards being very difficult to
detect until they move and, if stll, hard to find again
should the observer take his eyes oft them for a
moment. Avoidance of detection is consequently
enhanced by the long periods of inactivity already
noted for P. carteri, and by movement being restricted
to short vigorous bursts. Lizards taking up a new
foraging site abandon their original one abruptly and
proceed in a series of rapid spurts stopping suddenly at
the end of each one so that human eyes, at least, tend
to lose track of them. If pursued, P. carferi may make
very long dashes to cover, runs of 10 m or cven 20 m
not being unusual. Refuge may be taken under stones
but lizards often flee to plants, where complex shadows
improve their camouflage, and may crouch there
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hiding their own shadow. If captured, these geckoes
do not bite but the tail may be shed if handled and the
large pupil is contracted; possibly this makes the
vulnerable eyes and head less liable to attack as the con-
spicuous black pupil virtually disappears and the
iris is roughly the same colour as the surrounding skin.

Males often raise and shake the tail, a gesture made
more conspicuous by its being deep, laterally flattened,
fringed and often rust-coloured at the tip. This may
occur when a lizard 1s approached by the observer but
is more usual when another Pristurus comes near or
wavces its own tail. [t is almost certainly a social signal
and does not seem to be a way of directing predators
to the expendable tail, for it is not usually performed
by a fleeing lizard or by females. However, the fact
that it was also elicited by other moving objects
suggests that there may be a secondary function. Per-
haps tail waving informs potential predators that they
have been seen and that any pursuit will be of a gecko
aware of its predicament and conscquently costly, in
terms of effort, to catch.

P. carteri is the only Arabian lizard known to hunt
regularly by day and night. Nocturnally it occupies
situations similar to some exploited by Bunopus
spatalurus in northern Oman and may well be respon-
sible for the more restricted occurrence of this species
in southern Arabia (see p. 277). But by day it fills a
niche very similar to that of members of the agamid
genus Phrynocephalus, although this is found on a wider
rangc of substrates including very soft acolian sand, the
preferred habitat of the one Arabian endemic species P.
arabicus. However, in many other respects the ecology
of this species is very likc that of Pristurus carteri. In the
castern United Arab Emirates, it 1s about the same size,
occupies flattish open situations away from vegetation
and hunts by sitting and waiting for invertebrate prey.
High body temperatures are tolerated and heat input
reduced by becoming paler and by adopting a high
stance; predation is avoided by good camouflage, im-
mobility, the restriction of movement to rapid dashces
and often sheltering crouched in the shade of plants
when pursued. As with Pristurus carteri, Phryno-
cephalus arabicus docs not bite when captured and
appears to communicate by conspicuous tall move-
ments. There arc differences between the two, for
instance, the Phrynocephalus functions at markedly
higher temperatures, but considering that they belong
to different families, onc primarily nocturnal and the
other diurnal, the convergence is very closc.

REPTILES AND AMPHIBIANS OF DHOFAR

In summary, Pristurus carferi is a gecko occupying a
niche similar to that of some small ground-dwelling
agamids, and iguanids, and it may well be that some
aspects of its peculiar morphology and that of its close
relatives is related to living in situations not invaded by
other geckocs.

Pristurus minimus Arnold (Plate 12)

Pristurus mininmis Arnold, 1977: 93. Type locality:
Jazir coast, 18° 30'N $6"30'E, Sultanate of Oman.

DISTRIBUTION. South-east Arabia.

MATERIAL. 13—16 km S of Thamarit: BM 1977.1030-32,
13,2 juv. Thamarit: BM 1978. 931, (F. J. WALKER), I 3.

This material does not difter obviously from the types.
It shows that, likc two other apparent south-cast
Arabian endemics, Uromastyx thomasi and Acanthodac-
tylus masirae, P. minimus has a range extending at least
from Masirah Island to Dhofar. The species was en-
countered in a flat, rather hard sandy arca with softer
hummocks supporting low (0.5 m high), densc woody
shrubs. Nearly all individuals seen were within about
1.5 m of these plants and fled deep into them if dis-
turbed. This sort of situation is typical of P. minimus on
Masirah (T. D. Rogers) but examples taken at Al
Ajaiz, 19°32'N §7°12"E, were among sparse, low grass
(M. D. Gallagher). The relatively slender build and
narrow head of P. minimus 1s not typical of the P.
carteri group to which this species belongs (Arnold,
1977) and may bec connected with its habit of taking
refuge in dense vegetation, something that P. carteri at
least does not typically do. Most animals obtained near
Thamarit in October were immature but a few adults
were present. Most were seen in the late afternoon but
some were active after dark.

Pristurus rupestris Blantord

Pristurus rupestris Blanford, 1874a. Type locality:
Muscat.

DISTRIBUTION. North-cast Africa, Jordan, Arabia and
coastal [ran.

MATERIAL., Wadi Sayq: BM 1977. 1048-54, 533, 2 £%.
Khadrafi: BM 19077.1038-42, 3 34, 1 2, T juv. Rakhyut:
BM 1076.1445, (MDG), T §. Raysut: BM 1977.1046, 1 S,
Salalah: BM 1975.1382, (s. MOULT), BM 1976.1444,
(MDG), BM 1977.1034-37, 2 843, 2 ©%. In: BM 1931-7.
I16.11, T &. Ain Arzat: BM 1931.7.16.8-10, 1 &, 2 §%.
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Fuzul, Jabal Qara: BM 1931.7.16.7, 1  KJiawr Sawli:
BM 1977.1047, 1 0* Khawr Rawri (i7°02'N 54°26'E):

BM 1977.1033, 1juv. Ayun: BM 1977.1058-64; 5 (5%
1 40-44 km from Salalah on Thamarit road: B M

1977-1055-57, 2 S3, 1 ? Tawi Atair: BM 1977.45-46,
(MpG), 2 c2c?- Wadi Raykliut: 8 m 1977.1043-45, 1

2 Hasikiya, Kuria Muria Islands: BM 1974.4052.

Over its large range tliis diminutive gecko exhibits
marked variation, especially in colouring, and even
neighbouring populations may show some differences.
In Dhofar, animals from moist habitats, such as Wadi
Sayq, Khadrafi and Jabal Qara, are relatively large
(growing to about 29 mm from snout to vent), dark
and often with one or two prominent blackish spots
in front of the shoulder as well as very heavy markings
on the throat. In contrast, drier habitats tend to be
occupied by smaller, paler animals on which dark
markings arc reduced, although even here animals
from dark backgrounds tend to be sombre. As with
P. carteri, physiological colour change is not the main
cause of this variation.

In Dhofar animals, the underside of the tail Is
opagque white; this is extensive enough to be visible in
side view and Is conspicuous when a lizard raises its
tail and waves it, especially in dark populations. An
obvious light underside to the tail also occurs in some
south-west Arabian P. rupestris but is absent in those
from northern Oman.

P. rupestris iIs by far the most widespread lizard in
southern Dhofar, occurring at all localities visited from
sea level to over 1,000 m above it. It was encountered
in towns and villages, on rubbish dumps and beaches,
In moist woods, grassland and in the arid country
north of the mountains. In all these situations P.
rupestris was usually seen on rocks, stones or man-made
equivalents such as concrete (83% of 184 observations)
but it also occasionally occurred on earth and more or
less compact sand, although usually in the vicinity of
hard objects. It has been recorded more rarely on
the trunks and branches of trees, on corrugated iron
buildings, on car-wrecks and on packing cases. 78%
of 174 lizards checked were perched or climbing on
objects but only 22% of the 174 were more than a
metre from the ground and only 8% above T.25
m. The great majority of animals was active by day
but at most sites a few individuals could be found out
at night. Like P. carteri, P. rupestris adopts a 'sit and
wait' hunting strategy often stopping in one place for
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long periods. Because of its very small size no direct
temperatures coidd be taken, but in such a minute
lizard temperature is likely to be very similar to that
of die place where itis sitting. Daytime perch tempera-
tures (°C) of 24 previously undisturbed animals were
25° (3), 28 (2),28.5 (1),29 (2), 31 (2), 32 (3), 325 (1),
33 34 (?), 345 (T), 35 {$% The lower ones were
taken in the early morning, when lizards are usually In
the sun, and the higher ones later when many indi-
viduals have moved to the shade; warm animals tend
to be paler. Two perch temperatures taken after dusk
were 27°C,

P. rupestris rarely perches far from a refuge such as
a crevice or interstices between stones. Of 124 indivi-
duals recorded, 54% reached a retreat within 0.5 m
and 83% within a metre. Such figures apply to lizards
that are hotly pursued; ifmildly disturbed they may
retreat less precipitately but over larger distances.

Tails, at least of males, are often raised and curled
forwards and waved or shaken, either apparently
spontaneously or inresponse to a moving object, par-
ticularly another P. rupestris. In one case a male curled
his tail forwards and a nearby female immediately
wagged hers from side to side. Anodier male was seen
following a female and wagging his tail laterally. The
meanings of this repertoire of apparent signals remain
to be investigated.

P. rupestris IS Intermediate in morphology between
primitive members of the genus like P. celernmus
Arnold (1977) and advanced forms like P. carteri and
It 1S also Intermediate In its behaviour. Like P. celer-
rimus It is scansorial but it resembles P. carteriin its more
static foraging methods and more complex tail signal-
ling. However, it is less plastic than the latter species
In Its times of activity and probably usually operates at
lower maximum temperatures,

Ptyodactyms hasselquistii (Donndorff) (Plate B)

Lacerta hasselquistii Donndorff 1798: 133. Type locality:
Cairo.

pisTrRIBUTION. North Africa, Arabia and north to
Syria, Iraq and south-west Iran.

MATERIAL. Wadl Sayq: s m 1977.1077-80, 2 2$83.
Ayun: BM 1977.1065-71, BM T978.T3T4, 3 1% 4
juv. Wadi Raykhut: BM 1977.1072-76, 3 2 juv.

Also seen T6 km S of Thamarit.

The Ptyodactylus hasselquistii complex shows significant



