











Table4 (cont.)

Character D. ‘Cape Range’ D. mitchelli D. g. granariensis D. g. rex Statistics
N=19 N=22 N =32 N=27
IntNar 3/19 6/22 4/32 3/27
PostNas 2.82+0.51 2.48+0.50 3.05+0.32 3.06+0.63
(2-4) (2-3) (2-3) (1-4)
RelLab 4.26+0.87 3.05+1.46 3.44+1.01 2.89+1.05
(3-5) (1-5) (1-5) (1-5)
CSpurs 5.2+0.4 7.3+1.0 5.3+0.9 5.1+1.3
(5-6) (6.59.5) (3-7) (3.5-8.5)
N=10 N=13 N=20 N=15
4FL 3.8+0.2 4.5+0.5 3.6x0.3 4.1+0.4
(3.6-4.1) (3.6-5.3) (3.1-4.2) (3.4-4.7)
N=13 N=20 N=24 N=16
4FW 0.7+0.1 0.9+0.1 0.7+0.1 0.8+0.1
(0.5-0.9) (0.7-1.1) (0.6-0.9) (0.6-0.9)
N=13 N=21 N =25 N=18
4FscanW 1.20.1 1.520.2 1.1+0.1 1.1+0.1
(1.1-1.4) (1.1-1.8) (0.9-1.3) (0.8-1.3)
N=12 N=21 N=25 N=17
4FLaml 6.1+0.3 6.0£0.5 49+1.2 4.6x+0.8
(6-7) (5-7) (3-7) (4-6)
N=13 N=21 N =27 N=19
4FLam2 6.2+0.4 6.5+0.6 7.0+0.7 7.240.6
(67) (57) (6-8) (6-8)
N=13 N=21 N =27 N=19
4TL 4.3+0.1 5.320.5 4.4+0.3 4.9+0.5
(4.1-4.4) (4.5-6.2) (3.9-5.0) (4.1-5.5)
N=9 N=19 N=20 N=11
4TW 0.8+0.1 0.9+0.1 0.8+0.1 0.9+0.1
(0.6-0.9) 0.7-1.2) (0.6-0.9) (0.6-1.1)
N=11 N=21 N=22 N=16
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4TscanW

4TLam1

4TLam2

MenL/W

TrunkL/SVL

HeadL/SVL

HeadW/SVL

HeadH/SVL

ArmL/SVL

LegL/SVL

Tail%SVL

1.440.1
(1.2-1.6)
N=11

7.2+0.9
(6-9)
N=13

7.9+0.7
7-9)
N=13

1.2+0.1
(1.1-1.4)

0.440.03
(0.40-0.49)
N=17

0.28+0.01
(0.26-0.30)
N=19

0.19+0.01
(0.16-0.20)
N=18

0.1320.01
(0.11-0.14)
N=18

0.25:0.02
(0.22-0.29)
N=18

0.300.02
(0.26-0.33)
N=16

56.6+2.2
(52.4-60.0)
N=8

1.740.2
(1.3-2.0)
N =21

6.8+1.5
(3-8)
N=21

7.9+0.6
(7-9)
N=21

1.320.2
(1.1-1.7)
N=10

0.45:0.03
(0.39-0.53)

0.27+0.03
(0.25-0.30)

0.18+0.01
(0.16-0.19)
N=21

0.1240.01
(0.10-0.14)
N =21

0.26+0.02
(0.25-0.30)
N=21

0.32+0.02
(0.28-0.36)
N =21

49.4+3.9
(43.9-56.7)
N=13

1.2+0.2
(1.0-1.4)
N=22

5.0+1.5
39
N =27

8.740.9
(7-11)
N =27

1.1x0.2
(0.8-1.8)
N=31

0.43+0.04
(0.36-0.52)

0.28+0.02
(0.25-0.32)

0.20+0.01
(0.17-0.23)

0.13+0.01
(0.09-0.16)

0.25:0.02
(0.23-0.32)
N=31

0.3120.03
(0.27-0.38)
N =30

63.9+4.4
(55.7-71.0)
N =24

1.340.2
(0.9-1.6)
N=18

5.2+1.0
(3-8)
N=18

8.9+0.6
(8-10)
N=18

1.3£0.2
(0.9-1.8)

0.44+0.03
(0.37-0.50)

0.2820.01
(0.26-0.31)

0.2120.02
(0.18-0.24)

0.14+0.01
(0.11-0.16)

0.260.01
(0.24-0.29)

0.3120.02
(0.27-0.36)
N =26

58.16.1
(45.2-70.2)
N=21
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DISCUSSION

Our molecular and morphological results were
not always consistent with current taxonomic
arrangements, specifically not strongly supporting
the subspecies within D. granariensis and
supporting the Northwest Cape taxon as distinct
from D. mitchelli and D. granariensis. We review
all of the evidence below to arrive at our taxonomic
conclusions.

Despite consistent morphological differences and
allozyme profiles, there was only weak support for
D. g. rex as a valid subspecies within D. gran-
ariensis with mtDNA data which indicated very
recent divergence. Neither molecular dataset
provided diagnostic markers which could
unequivocally identify animals as belonging to one
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or the other subspecies or a hybrid between the two.
Moreover, the two different molecular techniques
presented a different picture of where the most
significant phylogeographic split occurs, with
allozymes indicating a split to distinguish northern
versus southern populations (i.e., generally
concordant with the subspecific taxonomy; Figure
2B), whereas mtDNA placed it across either side of
the Darling Range (Figure 4), with a further divide
separating wheatbelt D. g. granariensis from
northern D. g. rex. Although the allozyme data
mirrored the morphological differences, the
mtDNA patterns indicated that D. g. rex popu-
lations were more closely related to D. g. gran-
ariensis from the wheatbelt; furthermore, the
Darling Range (near Perth) population of D. g.

D. granariensis
(including 'rex’)

Cape Range

WAM R146632
WAM R152704
SAMA R60439

D. mitchelli

——— WAMRI113642
WAM R99299
WAM R120060

l D. ornatus

WAM R140941
D. 'southermn’

D. pulcher

0.05 substitutions/site

Figure 4

50% are shown for major nodes.

L WAM R120668

Bayesian consensus tree of inferred phylogenetic relationships of northwestern Diplodactylus based on 749
bp of the mitochondrial ND2 gene. Posterior probabilities above 95% and bootstrap support values above
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granariensis formed the sister taxon to wheatbelt D.
g granariensis and D. g. rex. All branches were very
shallow relative to other species in our analysis.

The subspecies D. g. rex was named by Storr (1988)
based on a combination of unusual characters
possessed by the populations to the north of typical
D. g. granariensis (Figure 1). These characters include
large body size, uncreased rostral scale and more
bold vertebral stripe with little pattern on the sides.
The relatively low level of mtDNA differentiation
between populations of D. g. rex and D. g. gran-
ariensis contrasts strikingly with significant
morphological differentiation. Further work on this
interesting problem is continuing, as this may be an
instance of active speciation. The evolution of the
massive head in D. g. rex suggests that the maximum
prey size that is able to be taken may be a factor,
although other hypotheses such as phenotypic
plasticity, allometry and character displacement
could play a role.

Our second finding was that the Northwest Cape
population of D. ‘mitchelli” was distinct from D.
mitchelli from the Pilbara. The genetic data strongly
supported a closer relationship with D. granariensis
than with D. mitchelli, although the morphological
data was ambiguous as to their affinities. We
describe the Northwest Cape population as a new
species below.

SYSTEMATICS
Reptilia
Squamata
Family Diplodactylidae Underwood, 1954
Genus Diplodactylus Gray, 1832

Type species
Diplodactylus vittatus Gray, 1832, by monotypy.

Diagnosis

A genus of Diplodactylidae (sensu Han et al.
2004) characterized by robust habitus, wide
scansors, short (<80% SVL) stout tails, absence of
preanal pores, numerous (> 5) clocal spurs, two
pairs of cloacal bones and anteriorly enlarged jugal
bone entering floor of lacrimal foramen (Oliver et
al. 2007a).

Diplodactylus capensis sp. nov.
Cape Range Stone Gecko
Figures 5, 6

Material examined

Holotype
WAM R154901 in the collection of the Western
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Australian Museum, Perth. An adult male collected
at Shothole Canyon, Northwest Cape, Western
Australia (22°03'12"S, 114°01'11"E) by P. Doughty
on 13 April 2004. Liver sample stored at -75°C at
WAM.

Paratypes

WAM R81328 (F) 6 km S of Exmouth (21°58'S,
114°06'E); WAM R81342 (M) Shothole Canyon
(22°05'S, 114°02'E); WAM R102843 (M) Cape Range
N.P. (22°04'17"S, 114°0023"E); WAM R102900 (F)
Cape Range N.P. (22°09'01"S, 113°59'52"E);, WAM
R117870 (F) Shothole Canyon (22°02'S, 114°02'E);
WAM R132465 and WAM R132466 (both F)
Shothole Canyon (22°03'00"S, 114°0101°E); WAM
R141700 (M) Learmonth (22°14'31"S, 114°02'02"E);
WAM R154902 (M) 9 km S of Exmouth (22°01'18"S,
114°06'39"E).

Diagnosis

A medium-large member of Diplodactylus
characterised by stout head with tall labial scales,
mental similar size to infralabials, elongate tail,
wide scansors with a row of discrete unbroken
lamellae along digit, medium-sized dorsal scales,
25 vertebrae and by light reddish brown dorsal
colouration with pale continuous dorsal stripe with
transverse bars.

Measurements

Holotype (nim)

SVL - 57.5; TrunkL -25.9 ; TailL ~ 32.5; ArmL -
13.7; Legl - 17.2; Headl - 15.8; HeadW - 11.0;
HeadH - 7.0; OrbL - 4.4; NarEye ~ 4.6; SnEye — 6.3;
EyveEar — 6.7; INar - 1.9; IO - 54; Suplab - 11;
Infl.ab — 12; Creasel. - 0.1 of height; IntNar - 0;
NolO - 35; NoSC - 55; PostNas — 3; RelLab - 3
(equal); CSpurs - 5; 4FL - 3.7; 4FW - 0.8; 4FscanW -
1.2; 4FLaml - 6; 4FLam2 - 6; 4TL - 4.2; 4TW - 0.8;
4TscanW = 1.5: 4TLasm1 — 7; 4TLam2 - 8, MenL./W
~1.2: TrunkL/SVL - 0.45; HeadL/SVL - 0.28; Head/
SVL - 0.19; HeadH/SVL - 0.12; ArmL/SVL - 0.24;
LegL/SVL - 0.30; Tail%SVL - 56.5%.

Description

A large Diplodactylus with a slight to medium
build and medium-large head. Arms and legs
slender and of moderate length. Tail moderately
thick and short, covered by scales much larger than
on dorsum. Head moderately wide and deep. Snout
triangular when viewed dorsally but rounded in
profile at tip. Adductor muscles of jaw large. Eves
moderately large with straight brow ridge above
eye and eyes only slightly protruding above top of
head. Evelid margin begins at anterior-ventral edge
of eye, then extends dorsally and anteriorily before
extending posteriorly to form a protruding ridge
above eye. There are 2-7 spinose scales towards the




posterior fold of the eyelid margin. Ridge at
posterior edge of eye extends anteriorly and
ventrally so that the posterior ventral portion of eye
socket is covered.

Usually 11 (10-12) upper and lower labial scales.
Nostril surrounded by rostral, 2 supranasals, 2—4
postnasals and first labial. Second labial not lower
than first. Rostral scale usually undivided (N = 16)
or at most with a small dorsal notch (3). Nostrils
separated by 2 lower supranasals and usually 4 or 5
upper supranasals. Mental scale sharply triangular
or lanceolate, only slightly longer than wide.

P. Doughty, P. Oliver, M. Adams

Figure 5 Male (A) and female (B) of Diplodactylus capensis sp. nov. from the Cape Range. Photographs by B. Maryan.

Postmentals gradually decrease in size posteriorly
over 5-8 scale rows that gradually reduce to the
size of the granular scales under the chin.

Scales on dorsum slightly larger than on venter.
Ventral and chin scales flatter than scales on head,
dorsum and tail which are more rounded. Head
scales smaller than dorsal scales and chin covered
with small granular scales. Limbs with small
granular scales. Male cloacal spurs consist of 5-6
spinose scales arranged in 2-3 transverse rows;
females have 3-10 enlarged scales (rarely spinose)
where the male spurs occur. The tail is short and
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Figure 6




262

round to slightly oblong in cross-section with a slight
constriction near base. Fine granular scales cover
plantar surface of manus and pes. Two enlarged
terminal pads to either side of claw. The shape of the
subdigital lamellae is circular, rarely tranversely
oblong. Usually six unbroken subdigital lamellae on
4™ finger and eight under 4" toe. There are 25
presacral vertebrae in the four specimens examined.

Colouration

In life the dorsal pattern consists of a light
reddish-brown background which extends half-way
down the flanks. The top of the head is paler than
the body, with a wide pale streak extending
forward from the vertebral stripe through the dorsal
portion of the eye. Below this streak and above the
pale upper labials is a reddish temporal streak
through the ventral portion of eye. There is a cream-
coloured irregular vertebral stripe with 5-8 short
transverse bars to either side of midline. These
travsverse bars are aligned in some animals but not
in others producing an irregular serrated pattern.
The stripe and transverse bars have a reddish-
chocolate border, but this fades on the transverse
sections towards the flanks. The ventral surface and
half way up the flanks is a creamy white. On
original tails the dorsal vertebral stripe and
transverse bar pattern continues as far as half the
length of the tail before breaking up in to blotches
or fading to creamy white. Regenerated tails are
darker on the dorsal surface and lack the original
patterns and blotches of original tails.

In very old specimens (preserved > 50 y), the
pattern is very faint but the reddish hues and
longitudinal pattern persist. In more recently
preserved specimens, the rich red hues and dark
borders are lost.

Reproduction and ecology

A gravid female had two eggs, one of which was
13.1 x 7.5 mm (the other was damaged). Very little
else is known of this species, other than its apparent
preference for hard stony surfaces. Most known
specimens were collected from limestone massif
itself, which is extensively vegetated by hummock
grass with low shrubs and trees.

Etymology
Named for the Northwest Cape of Western

Australia, the region to which it is restricted.

Distribution

Diplodactylus capensis is restricted to the
northern end of the Northwest Cape in Western
Australia (Figure 1). Within the peninsula, it occurs
on the hard rocky substrate of the limestone massif
itself. There are also two records from the eastern
plain near the towns of Exmouth and Learmonth.

P. Doughty, P. Oliver, M. Adams

Morphological comparisons with other species

Diplodactylus capensis differs from D. con-
spicillatus, D. ornatus and D. polyophthalmus by
reddish background colour, and from D. con-
spicillatus, D. pulcher and D. klugei by large labial
scales, longer tail, mental not longer than
infralabials and rostral in contact with nostril. From
D. mitchelli by dorsals approximately the same size
as ventrals, smaller adult body size, more robust
appearance (D. mitchelli has a dorsoventrally
compressed head and long limbs that are unique in
Diplodactylus), fewer vertebrae, fewer cloacal
spurs, lighter colour and uncreased rostral. It is
distinguished from D. g. granarienis by greater SVL,
large scale size (as measured by NolO), uncreased
rostral scale, shorter tail, fewer subdigital lamellae,
reddish ground colour and presence of poorly de-
fined transverse bars on dorsum. It is distinguished
from D. g. rex by smaller SVL and head, fewer
subdigital lamellae, reddish ground colour and
presence of poorly defined transverse bars on
dorsum.

We found a consistent count of 25 presacral
vertebrae in D. capensis compared to 26 in D.
mitchelli. This is interesting given that the modal
gekkotan count is 26, with a range of 23 to 29 (see
Bauer et al. 1996). As only two taxa were sampled,
it is not possible to determine whether the
difference represents a loss or a gain, although the
body shape and limb proportions of D. mitchelli are
considerably more elongate relative to other stone
geckos. Further taxon sampling of vertebral counts
within the Diplodactylidae is necessary to resolve
the polarity issue and to explore trends within this

group.

Conservation

Diplodactylus capensis has one of the smallest
distributions of an Australian gecko, although some
species are only known from a single remote
location (e.g., D. fulleri Storr 1978) or restricted to
mountains (e.g., leaf-tailed geckos along the Great
Dividing Range; Wilson and Swan 2003).

The description of D. capensis raises the number
of reptile species endemic to the Cape Range to
three. The others endemics are the blindsnake
Rhamphotyhlops splendidus Aplin 1998 and the
pygopod Delma tealei Maryan, Aplin and Adams
2007. In addition there are a number further reptile
taxa that have isolated allopatric populations on the
Cape Range (see Wilson and Swan 2003). These
patterns, in addition the high levels of endemism
shown by other faunal groups, underline the
biogeographical uniqueness and conservation
significance of the Northwest Cape. Much of the
Cape Range is currently protected within the Cape
Range National Park. However, the entire
Northwest Cape is currently subject to degradation
by large numbers of feral goats, including the
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national park. Conservation of D. capensis and
other significant fauna on the Northwest Cape (e.g.,
Maryan et al. 2007) would be best achieved by
increasing the size of the conservation reserve to
include the entire peninsula (which is also fringed
by the Ningaloo reef) and eradicating feral goats.
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APPENDIX 1

Specimens of Diplodactylus examined morphologically.

Diplodactylus capensis (non type-series material)

Males
WAM R52906, WAM R61277, WAM R81327, WAM R102844, WAM R132467.

Females
WAM R52920, WAM R52928, WAM R52929, WAM R61276.

Diplodactylus mitchelli

Males
WAM R110136, WAM R110152, WAM R113642, WAM R140406, WAM R146604, WAM R152704, WAM R154975, WAM
R158095, WAM R158098, WAM R158137, WAM R170674, WAM R170686, WAM R170718.

Females
SAM R60439, WAM R84458, WAM R113618, WAM R145754, WAM R146630, WAM R146631, WAM R146632, WAM
R158104, WAM R170689.

Diplodactylus granariensis granariensis

Males

WAM R72278, WAM R72361, WAM R74347, WAM R76042, WAM R84452, WAM R96573, WAM R110779, WAM
R127572, WAM R134044, WAM R134106, WAM R135210, WAM R137776, WAM R144170, WAM R144551, WAM
R151675, WAM R153946, WAM R153947, WAM R153948, WAM R153949, WAM R153950.

Females
WAM R136581, WAM R72718, WAM R93462, WAM R74518, WAM R72602, WAM R161181, WAM R144780, WAM
R134816, WAM R132023, WAM R132278, WAM R103846, WAM R103857.

Diplodactylus granariensis rex

Males
WAM R97289,WAM R113191, WAM R132504, WAM R140415, WAM R141120, WAM R141121, WAM R144718, WAM
R154934, WAM R154944, WAM R154955, WAM R154957, WAM R161164, WAM R167476, WAM R167485.

Females
WAM R100350,WAM R110702, WAM R112102, WAM R112106, WAM R136593, WAM R136619, WAM R136802, WAM
R141122, WAM R145285, WAM R145448, WAM R151421, WAM R154956, WAM R167490.
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APPENDIX 2

Material of Diplodactylus examined genetically.

Taxon Specimen Locality State  Allozymes miDNA Genbank
Number Accession

NW Cape WAMR132465  Cape Range NP WA Y Y EF532862

NW Cape WAMR132466  Cape Range NP WA Y N NA

NW Cape WAMR132467  Cape Range NP WA Y Y NA

NW Cape WAMRI132468  Cape Range NP WA Y Y NA

NW Cape WAMRI117870  Shothole Canyon WA Y N NA

D. granariensis WAMRI153949  Bindoon Military Training Area ~ WA Y N NA

D. granariensis =~ WAMR153946  Bindoon Military Training Area ~ WA Y Y EF532869

D. granariensis =~ WAMR153947  Bindoon Military Training Area ~ WA Y N NA

D. granariensis ~WAMR153948  Bindoon Military Training Area ~ WA Y Y NA

D. granariensis ~WAMRI153950  Bindoon Military Training Area ~ WA Y N NA

D. granariensis =~ WAMR132023  4km W. of Dryandra Settlement =~ WA Y Y NA

D. granariensis ~ WAMR112106  20km S.W Paynes Find WA Y Y EF532867

D. granariensis ~ WAMRI144551 Mt Jackson WA Y Y EF532870

D. granariensis ~ WAMRI112102  86km north of Meekatharra WA Y Y EF532865

D. granariensis =~ WAMRI112103  86km north of Meekatharra WA Y Y EF532863

D. granariensis =~ WAMR113191 35 km S of Kumarina WA Y Y EF532866

D. granariensis =~ WAMRI145285  Hill 50 Mine, Mount Magnet WA Y N NA

D. granariensis ~ WAMRI144718  Bungalbin WA Y Y NA

D. granariensis ~WAMRI140415  3km S. of Vivien Mine WA Y Y EF532868

D. granariensis ~'WAMRI132504  Jundee WA Y Y NA

D. granariensis ~ WAMRI141120  15km ENE Wildara Pinnacle WA Y N NA

D. granariensis ~ WAMRI41121  15km ENE Wildara Pinnacle WA Y N NA

D. granariensis ~WAMR141122  15km ENE Wildara Pinnacle WA Y N NA

D. granariensis WAMRI127572  Goongarrie WA Y Y EF532871

D. granariensis ~'WAMRI145448  Lorna Glen Station WA Y N NA

‘Southern’ WAMR140941  27.5 km SSE Peak Eleanora WA Y Y EF532882

‘Southern’ SAMAR24763  Stenhouse Bay SA Y Y EF532874

D. mitchelli WAMR146604  198km S. Port Hedland WA Y N NA

D. mitchelli WAMRI146630  198km S. Port Hedland WA Y N NA

D. mitchelli WAMRI146631  198km S. Port Hedland WA Y N NA

D. mitchelli WAMR146632  198km S. Port Hedland WA Y Y EF532857

D. mitchelli WAMR152704  Chichester Range WA Y Y EF532858

D. mitchelli WAMR113618  Not avaliable WA Y N NA

D. mitchelli WAMRI113642  37km NNE Auski Roadhouse WA Y Y EF532857

D. mitchelli SAMA R60439  Roy Hill area WA N Y NA

D. ornatus WAMRI120060  3km E. of Greenough River Mouth WA Y Y EF532859

D. ornatus WAMR99299 False Entrance Tank WA Y Y EF532860

D. ornatus WAM100000 False Entrance Tank WA Y N NA

D. ornatus WAMR119295  Wicherina Dam WA Y N NA

D. pulcher SAMAR32183 47km N Muckera Roadhouse SA Y Y EF532840

D. pulcher WAMRI120668  Carnarvon Basin Survey WA N Y EF681789

D. pulcher SAMA R26383  Near Cook SA Y N EF532839




