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New Species of Parachute Gecko
(Squamata: Gekkonidae: Genus Ptychozoon)
from Northeastern Thailand and Central Vietnam

RAFE M. BROWN

I describe a new species of parachute gecko from localities in northeastern Thai-
land and the central highlands of Vietnam. The new species is known from intact
climax rain forest and slightly disturbed clearings or secondary forest adjacent to
intact rain forest. The new species differs from congeners by the combination of
three (vs four) transverse bands in the axilla-groin region, 19-21 preanofemoral
pore-bearing scales in a continuous series, 15-16 cutaneous denticulate lobes of the
tail, lateral orientation of the caudal lobes, minimal reduction in total width of distal
portions of the tail, absence of substantive lateral expansion of the straight-edged
tail terminus beyond the nearest denticulate caudal lobe, minimal lobe fusion at the
proximal border of the tail terminus, continuation of caudal tubercles distally on to
the dorsal surface of tail terminus, absence of a predigital notch in the preantebra-
chial cutaneous expansion, and the presence (in a Thai specimen) of a single mid-
vertebral row of flat dorsal tubercles (vertebral tubercle series absent in Vietnamese

specimens).

HE enigmatic parachute geckos of the ge-
nus Ptychozoon inhabit climax tropical rain
forest habitats from the southeast Asian coun-
tries as far north as Vietnam, Burma, and Thai-
land (Smith, 1930; Taylor, 1963; Bobrov, 1995;
Fig. 1), through the Sunda Shelf Islands (Ham-
ilton, 1979; Audley-Charles, 1981; Hall, 1996) of
Indonesia (Smith, 1935; Wermuth, 1965; Man-
they, 1985) and Malaysia (Dring, 1979; Manthey
and Grossman, 1997), and as far east as the ex-
tra-Sundaic oceanic islands of Mindanao [the
Philippines (Taylor, 1922; Brown et al., 1997)]
and Sulawesi [Indonesia (Iskandar and Tjan,
1996)]. Currently the genus includes five rain
forest species that, with the exception of P. kuhli
(collected more often because it inhabits dis-
turbed as well as forested habitats), are under-
represented in museum collections and virtually
unstudied in their natural habitats. Both the
paucity of preserved specimens and the occa-
sional natural history observation (Taylor, 1922;
Brown and Alcala, 1978; Brown et al., 1997) sug-
gest that most of the species are canopy obli-
gates that are seldom encountered in the lower
vegetation strata. Their ecological preferences
and a presumed failure on the part of biologists
to sample preferred habitat have, undoubtedly,
contributed to the lack of understanding of
much of the natural history of Ptychozoon spe-
cies.

A recent taxonomic reevaluation of Ptychozoon
intermedium (Brown et al., 1997) demonstrated
the current need for a thorough taxonomic re-
view of the genus and an application of a line-

age-based species concept (Frost and Hillis,
1990) to the problem of species boundaries.
During the course of this effort (R. Brown, L.
Reudas, and A. Russell, unpubl. data), I exam-
ined a substantial series of parachute geckos (n
= 25; deposited at FMNH) from northeastern
Thailand identified as P. lionotum. One unusual
individual revealed a number of unique meristic
and mensural aspects of the external pheno-
type, the combination of which precluded the
assignment of this individual to any other de-
scribed species of Ptychozoon. Due to the rarity
of Ptychozoon specimens in museum collections,
the conservation crisis in southeast Asian for-
ests, and the low probability of obtaining more
specimens (the original collection locality is
now severely degraded; R. Inger, pers. comm.),
I was prepared to describe the new species on
the basis of the single specimen. However, re-
cent biodiversity surveys in Vietnam have pro-
duced three more specimens (two juveniles and
an adult) that uniquely share diagnostic char-
acter states with the Thai specimen, thus further
bolstering my suspicion that at least one more
undescribed species of Ptychozoon inhabits the
rain forests of soutbeastern mainland Asia.

MATERIALS AND METHODS

I scored data from fluid-preserved specimens
(Brown et al., 1997) deposited in museum col-
lections (see Acknowledgments). Sex was deter-
mined by inspection of gonads when possible
or by scoring of prominent secondary sexual
characteristics (Brown et al., 1997) when dissec-
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Fig. 1. Known disuibution of Ptychozoon trinotaterra
in Thailand and Vietnam. Shown is the tpe locality
in Thailand (1: Sakaerat) and localities in Vietnam (2:
Tram Lap; 3: Yok Don).

tion was not possible. Measurements (to the
nearest 0.1 mm) were taken with Fowler digital
calipers following character definitions by Ota
and Crombie (1989), Brown et al. (1995), and
Brown et al. (1997). Character abbreviations in-
clude the number of supralabials (SUL); infrala-
bials (IFL); circumorbitals (CO); ditferentiated
preanofemoral pore-bearing scales (PS); mid-
body scales (MS); paravertebrals (PVS); dentic-
ulate tail lobes and associated whorls of ail an-
nuli (TA); subcaudals (SC); transverse dorsal
bands in the axilla-groin region; tubercles per
tail annulaton at the base of the wil (TTAB),
at midtail (TTAM), and at the tip of the tail
(TTAT); snout-to-vent length (SVL); tail length
(TL); head length (HIL.); head width (HW);
head depth (HD); snout length (SL); eye di-
ameter, (ED); eye-narial distance (END); tym-
panic annulus diameter (TAD); inter-nasal dis-
tance (IND); interorbital distance (10D); axilla-
groin distance (AGD); femur length (FL); tibia
length (TBL); toe T'length (TIL); toe IV length
(TIVL): tail width (TW); tail depth (TD); ter-
minal tail flap width (TFW); terminal tail flap
length (TFL).

Paravpe in life (inale, RONM 31912, SV]. =
71.3 mm) from Yok Don Province, Viemam, in dorsal
view, Photor copyright Al Lathrop.

Fig. 2.

Rescrrs
Ptychozoon trinotaterra, sp. nov,

Figures 2-7

Holotype—I'MNH 181825 (Field Catalog: R. F.
Inger 1435), adult female; Thailand, Nakhon
Ratchasima Province, Amphoe Pak Thong Chai,
Sakacvat (Fig. 1), 14°30"N, 101°55'E; collected 1
May 1969 by R. ever,

Paratypes—ROM 31912 (tield no. 22135). adult
male; Vietnan, Yok Don Prov., Yok Don Nauon-
al Park, S slope of Yok Don Mountain. adjacent
1o Dak Ken River (Fig. 1), 12°54'N, [OR8%12E;
collected 6 June, 1997 by Al Lathrop and R,
Bain; ROM 31910 (field no. 7449) and 31911
(field no. 7450), Viemam, Gia Lai Prov., 2 km
N of Tram Lap, adjacent to Azum River ¢Fig. 1),
14°26'24"N, 108°32'59"E, 900 m above sca level;



Fig. 3.

collected 18 June 1996 by N. Orlov and R. Mur-
phy.

Diagnosis— Plychozoon trinotaterra differs from all
known species of Plychozoon except P. interme-
dium by the presence of three dark transverse
bands in the axilla-groin region (vs four in re-
maining species). The new species differs from
P. intermedium and further from P. horsfieldii by
the presence of an enlarged (vs reduced) tail
terminus, lateral (vs more caudal) orientation
of the denticulate lobes of the tail, and the ar-
rangement of preanofemoral pore-bearing
scales in a continuous series (vs preanals and
femorals separated). Plychozoon (rinotaterra dif-
ters from P. lionotom in having a smaller maxi-
mum body size (Table 1), 15-16 (vs 18-23) den-
uculate tail lobes, reduced lobe fusion at the
proximal border of the straight-edged tail ter-
minus (vs crenulate tail terminus composed of
3-9 denticulate lobes fused at the proximal bor-
der), and absence (vs presence) of a predigital
notch in the preantebrachial cutaneous expan-
sion. Ptychozoon trinotaterra differs from P. kuhli
in having a smaller maximum body size (Table
1), limited terminal tail flap expansion (vs lat-
eral expansion of the terminal flap well beyond
the nearest denticulate lobe), and the absence
(vs presence) of paravertebral wubercle rows.
The new species is distinguished from P rhaco-
phorus by its larger body size, absence (vs pres-
ence) of highly spinose dorsal tubercles, pres-
ence (vs absence) of a terminal tail flap, pres-
ence (vs absence) of a lateral infraauricular cu-
taneous expansion, and presence (vs absence)
of enlarged, imbricate membrane support
scales on limb and midbody cutaneous expan-
sions. Table 1 summarizes the distribution of di-

The holotype of Ptychozoon trinotaterra (female, FMNH 181825, SVL = 70.5) in dorsal aspect.

agnostic characters within the genus Plychozoon
and the Comparisons section provides more ex-
tensive comparisons between the new species
and individual congeners.

Description of holotype—Adult female in good
condition with a large incision on the right side
of the venter (Fig. 3); measurements are pre-
sented in Table 1 and the Appendix). Habitus
strongly depressed; head at widest point nearly
as wide (94%) as body at widest point; snout
acutely tapered, rounded at tip; HW 83% of HL
and 22% of SVL; SL 58% of HW and 48% of
HL,; auricular opening only slightly ovoid (lon-
ger axis horizontal); tympanum deeply sunken;
eye large, pupil vertical, its margin wavy; TAD
35% of ED; entire anterior and posterior mar-
gins of forelimbs, entire posterior margins of
rear limbs and distal half of anterior margins of
rear limbs (along tibia) with wide cutaneous ex-
pansions; limb expansions with minute scales
ventrally and enlarged, rectangular, strongly im-
bricate scales dorsally; preantebrachial cutane-
ous expansion continuous with digital fringe
along medial surface of digit I of manus, also
continuous with prebrachial expansion; postan-
tebrachial expansion not continuous with post-
axial cutaneous fringe of digit V but continuous
with postbrachial expansion and joining axilla
at posterior insertion of forelimb; pretibial ex-
pansion a single rounded lobe, from knee to 2
mm from base of pes; posthumeral expansion a
wide lobe, joined at its constricted base to post-
tibial expansion; posttibial expansion continu-
ous with postaxial digital fringe of digit V of pes;
infraauricular cutaneous expansion a broad
round flap with subimbricate hexagonal to
round scales dorsally and minute scales ventral-



Fig. 4. The holotype of Pitychozoon trinotaterra in
(A) lateral view of head, (B) ventral view of chin, and
(C) dorsal view of head. Scale bars = 3 mm.

ly; infraauricular flap extending from 2 mm cau-
dal to angle of jaw, horizontally below auricular
opening, and forming a second, smaller lobe,
tapering into nuchal region (Fig. 4A); extensive
laterally expanded, straight-edged midbody
parachute with highly imbricate, elongated rect-
angular support scales dorsally (n = 10-12
across parachute) and minute scales ventrally;
body width 44% of extended midbody para-
chute width.

Rostral scale large, rectangular, twice as broad
as high, with slight depression in dorso-caudal
edge but without dorsomedian groove; nostril

S

Fig. 5. Palmar aspect of left manus of (A) Plycho-
zoon lionotwm (FMNH 181825; arrow indicates predi-
gital notch in preantebrachial cutaneous expansion)
and (B) left manus and subdigital lamellac of P. tri-
nolaterra [composite of Holotype (FMNH 181825)
and Paratype (ROM 31912); note absence of predi-
giwal notch in preantebrachial cutaneous expansion].
Scale bar = 5 mm.

surrounded by rostral, labial, and enlarged tri-
angular supranasal (supranasals contact slightly
between nostrils; Fig. 4A) a single enlarged post-
nasal scale on right and two smaller postnasals
on left (Fig. 4A-B); azygous internasal vaguely
rhomhoidal or diamond shaped (slightly dam-
aged); two slightly enlarged cycloid scales follow
postnasals along lateral margins of internasal;
supralabials 11/11 (L/R; 7 through 11 subocu-
lar), bordered dorsally by one row of slightly
differentiated snout scales; infralabials 9/11,
bordered ventrally by a single row of slightly dif-
ferentiated chin scales; several short rows of en-
larged, imbricate subrictals immediately below
last infralabials (Fig. 4A); mental scale triangu-
lar, followed by two highly elongated postmen-
tals, first in series bordering infralabials (Fig.
4C); remainder of undifferentiated throat scales
very small, round, nonimbricate; dorsal cephal-
ic scales round to oval, nonimbricate, strongly
granular; frontal, prefrontal, and loreal regions
strongly concave; undifferentiated head scales
irregularly convex, reducing in size posteriorly
by interorbital region and becoming smaller
and less granular in the temporal and parietal
regions; palpebrals larger than scales in adja-
cent frontal region; nuchals granular, weakly to
strongly convex, continuously grading into en-
larged dorsals; small throat and chin scales in-
creasing greatly in size, becoming strongly im-
bricate in posterior gular region and pectoral
region, and continuing to increase in size
through ventral abdomen; ornamental cephalic
scalation including a small cluster of 11-16 su-
praauricular tubercles (enlarged scales from



Fig. 6. Dorsal views of terminal tail flaps in select-
ed Ptychozoon species (see also Brown et al., 1997: fig.
6): (A) Ptychozoon kuhli (MCZ 166251); (B) P trinota-
terra juvenile paratype (ROM 31911); (C) P. tinotater-
ra adult holotype (FMNH 181825); (D) £ lonotum
(FMNH 181828). Note continuation of whorl series
tubercles to the dorsal surfaces of tail termini in P,
kuhli and P trinotaterra but nov in P lionofum. Scale
bars = 5 mm.

convex to spinose), several enlarged scales in
the temporal region on both sides of the head,
and slightly enlarged, conical and pointed spic-
ular scales in preocular region (Fig. 4A); 48/44
circumorbitals, undifferentiated except for
slight dorsolateral transverse elongation and
dorsocaudal modification of some circumorbi-
tals into slight points, projecting into orbit, with
slightly pointed, fringed appearance; 29 inter-
orbital scales.

AGD 49% of SVL; TBL 17% of SVL; undif-
ferentiated dorsal body scales round to hexag-
onal, nonimbricate, varying in size (smaller lat-
erally); each dorsal with 6-8 minute surround-
ing interstitial granules; 76 transverse midbody
dorsals (above the midbody parachute) and 70
midbody ventrals (below parachute); a conspic-
uous single row of 14 circular tubercles (en-
larged flat scales) along vertebral column with
3-6 undifferentiated midvertebrals between
each (Fig. 7); supraantebrachials and suprabra-
chials greatly enlarged, strongly imbricate, rect-
angular (closer to anterior surfaces and on dor-
sal surfaces of cutaneous expansions) to subcir-
cular (posteriorly), reducing sharply in size at
insertion of the limb; infraantebrachials and in-
frabrachials small, circular to oval, slightly to
nonimbricate; suprahumerals and supratibials
only slightly larger than dorsal body scales, with
scattered irregularly enlarged intermixed scales;
prehumerals greatly enlarged, flat and strongly
imbricate, grading smoothly into similarly en-
larged scales on the pretibial cutaneous expan-
sion; infrahumerals and infratibials greatly en-

Fig. 7. :
cles in the holotype of Ptychozoon trinotaterra (FMNH
181825). Scale bar = 2 mm.

Midvertebral series of enlarged flat tuber-

larged, flat and strongly imbricate; scales on
dorsal surfaces of manus and pes (on both dig-
its and interdigital webbing) at most slightly
more enlarged than adjacent scales on dorsal
surfaces of limbs; scales on palmar surface of
manus not distinctly different in size with re-
spect to infraantebrachials; scales on plantar
surface of pes strongly reduced in comparison
to adjacent infratibials; ventral body scales
strongly imbricate, with rounded caudal edge,
conspicuously larger than nonimbricate dorsals,
uniform in size along anterior-posterior body
axis until nuchal region where they sharply re-
duce to nonimbricate minute chin scales; im-
bricate ventrals also reduce laterally to minute
before insertion of midbody parachute.

A pair of cloacal gland openings each fol-
lowed by a caudolaterally oriented slanted series
of four increasingly enlarged scales, ending in
a single protuberant cloacal spur on each side
of ventral tail base; 20 continuous dimpled
scales in the preanofemoral pore-bearing series,
arranged in a slightly bowed, inverted obtuse V-
formation; preanofemorals preceded by one
and followed by four rows of similarly enlarged
but nondimpled scales; postcloacal swellings
only slightly distinct; subcutaneous endolym-
phatic sacs not evident.

Tail 87% of SVL; TD (not including basal
denticulate lobes) 76% of TW; tail depressed,
subcylindrical, ventrally flattened; fifteen pairs
of lateral denticulate tail lobes along each side
of the tail, one pair per annulation (the first
bilobed with smaller sublobe anteriorly); dorsal
caudal scales slightly convex, slightly imbricate,
round to hexagonal, with ovoid and round, flat
to slightly spurred (raised, pointed tips facing
caudally) tubercles arranged at caudal margin
of each clearly evident fracture plane/autotomy
groove (= whorls or annulations); medianmost
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tubercle pair the most strongly spinose, flanked
on each side by flatter, rounder tubercles; tu-
bercles most strongly and irregularly congregat-
ed at tail base; tubercle pairs decrease in size
distally, continuing on to (ail terminus before
becoming indistinguishable among undifferen-
tiated dorsal caudals; tail terminus widened, at
most only slightly beyond nearest lobe (Fig. 6B
C), straight-edged, with only a single lobe fusion
evident anteriorly; ventral tail scales flat, irreg-
ularly rectangular, arranged into 76 differenti-
ated subcaudal rows of pairs and triplets (usu-
ally four rows per annulation); subcandal series
continuing onto tail terminus to its rounded tip.

Digits widely dilated (Fig. 5B), webbed in
proximal fourfifths to five-sixths (to point of
widest digital expansion) of dilated hyperexten-
sible portions; subdigital lamellae occupying
distal one-half of toe IV; subdigital lamellae un-
divided, strongly curved, manus: 10/11, 12/11,
13/13, 13/15, and 10/12 on leftright digits I-
V respectively; pes: 11/12,12/12,13/13,14/12,
and 12/12 on left/right digits I-V respectively;
all digits but I (inner) clawed; unclawed first
digit with cycloid convex scale; terminal claw-
bearing phalanges compressed, very large, ris-
ing free at distal end, extending only slightly
beyond dilated portion of digit.

Coloration in preservative—Dorsum background
light gray with five black dorsal M-shaped trans-
verse wavy black bands (1 mm in width; Figs. 2—
3): a small and incomplete band in nuchal re-
gion, one caudal to insertion of forelimbs, one
at midbody, one anterior to insertion of rear
limbs, and one above base of tail (= three
bands in the axilla-groin region); dorsum light
gray between each thin transverse band, with
brown blotches and faint black specks laterally
above insertion of midbody parachute; small
amount of black mottling interrupts the inter-
band fade on either side of the vertebral body
axis; fore- and hind limbs with two or three dark
bands, interspersed with brown and gray as
above; barring immediately before and after ul-
nar region giving the impression of a light cir-
cle, bordered by black, on point of elbow; light
gray nuchal region switches abruptly to dark
brown anterior to auricular opening; a promi-
nent postorbital brown bar continuing to and
fading in nuchal region; cephalic dark brown
interrupted with black and gray mottling, fron-
tal region distinctly lighter gray than lateral
(more brown) regions of head; darker, thin in-
terorbital bar present; darker, thin, inverted V-
shaped marking present on snout (point facing
anteriorly); infraauricular cutaneous expansion
white with a few brown markings; labials and

internasal scales yellowish gray with dense ag-
gregation of melanophores associated with la-
bial sutures; venter and undersides of limbs pale
creamy yellowish white with occasional brown
and gray spots; tail with five dorsal black trans-
verse bands on gray (and more brown caudally)
background; venter of tail with five alternating
light (dirty yellowish white) and darker (gray
and dark brown mixture) regions; a distinctive
distal white tip on dorsal and ventral sides of
tail; dorsal midbody and limb cutaneous expan-
sions white and light gray with medium brown
and black marbled markings; ventral midbody
expansion yellowish gray with dark gray and
black radiations; palmar regions of manus and
pes yellowish gray with darker gray-brown mark-
ings; subdigital lamellae dark gray. Coloration
in life unrecorded. My experience with live P,
kuhli and P intermedium specimens (Brown et
al., 1997) suggests that coloration in those spe-
cies fades very little with preservation and 1 ex-
pect the same is true for P. trinotaterra.

Variation—Variation in meristic and mensural
characters in P. trinotaterra is presented in the
Appendix. The sample consists of a sexually ma-
ture male, a sexually mature female, and two
juvenile males. In general, the Thai and Viet-
namese specimens share the same color pat-
tern, but the specimens from Vietnam are more
distinctly marked in contrasting lighter and
darker extremes (Fig. 2). The holotype (from
Thailand) has dense congregations of melano-
phores along the sutures between adjacent la-
bials and a white chin with a few distinct black
markings while the Vietnamese specimens ex-
hibit more scattered and irregularly blotched
melanic coloration on the labials and a gray
chin with scattered melanophores. The thin
dark interorbital bar is more distinct and
straight in the Thai specimen and transverse
dorsal bands are thicker and bolder in the Viet-
namese specimens. In life, nighttime coloration
in the Vietnamese specimens was darker than
that observed during the day, with more con-
trast between the light dorsum and thick darker
transverse bands (Fig. 2). During daylight
hours, dark dorsal bands became thinner and
less distinct, rendering the animal more cryptic
on the gray bark background of tree trunks
(Brown et al., 1997:fig. 9; A. Lathrop, pers.
comm.).

The dorsal surface of the infraauricular flap
is white in the Thai specimen and gray in the
adult specimen from Vietnam. Additionally, cir-
cumorbitals in the Vietnamese specimens are
distinctly barred in alternating black and white



sections of three to five scales per section (Fig.
2).

The adult male paratype from Vietnam pos-
sesses 19 large round yellowish preanofemoral
pores, a lateral swelling of the ventral tail base,
and a greatly enlarged, strongly convex pair of
cloacal spurs on either side of the vent. This
specimen also differs from the female holotype
in having smaller scales on the dorsal surface of
the rostrum and slightly less convex scales on
the lateral surfaces of the rostrum. The adult
paratype also exhibits fewer and smaller orna-
mental scales in the nuchal and temporal re-
gions and has fewer scales in the supraauricular
cluster. The juvenile paratypes differ from the
adult paratype by the presence of more numer-
ous differentiated nuchal and temporal region
tubercles. The adult paratype shows only slight
enlargement of only a few vertebral scales (not
arranged in a straight vertebral series as evident
in the Thai holotype; Fig. 7). The specimens
from Vietnniam also show a marked reduction in
the dorsal caudal tubercles of the posterior mar-
gins of the tail annulations. In the Thai speci-
men, there are four tubercles along the proxi-
mal caudal margins of each tail annulation; the
most medial pair are consistently more spinose,
with their caudal border rising free of adjacent
scales to a prominently spinose point. Reduc-
tion to a medial pair of weakly convex tubercles
occurs at midtail. In the Viethamese specimens,
dorsal caudal tubercles are weakly differentiat-
ed, flat to weakly convex, and reduced to a sin-
gle median pair (none of which are spinose)
throughout the length of the tail.

Tail autotomy (in the adult paratype) is fol-
lowed by nondenticulate regrowth of the lateral
cutaneous caudal expansions. One juvenile
(ROM 31911) has a terminal tail flap laterally
expanded slightly beyond the nearest denticu-
late lobe, suggesting that some geographic and/
or ontogenetic variation in this character may
naturally occur. The tail regrowth in the adult
P. trinotaterra paratype is narrow (more like P.
lionotum) and unlike the wider, slightly expand-
ed regrowth in P. kuhli (Barbour, 1912; pers.
obs.).

The juvenile paratypes have dark grayish
brown venters and ventral portions of limbs.
These specimens also exhibit prominent white
subgular endolymphatic sacs and especially dis-
tinct and bright color patterns.

If future collections from Vietnam result in
adult specimens with laterally expanded tail ter-
mini, this fact plus the more extensive disposi-
tion of caudal wubercles and the presence of ver-
tebral tubercles in the Thai specimen will re-
quire broadening of the diagnosis of P. trinota-

terra or, possibly, taxonomic recognition of the
Vietnamese populations. At present, the most
conservative position is to recognize the Thai
and Vietnamese specimens as conspecific.

Etymology.—The specific epithet is a noun in ap-
position, derived from the Latin (i (three), nota
(band, streak), and terra (mainland), in refer-
ence to the fact that P trinotaterra is the only
known Ptychozoon from the Asian mainland with
three transverse dark bands in the axilla-groin
region.

Comparisons with individual congeners—Extensive
comparisons of meristic characters (and a list of
specimens examined) among other Ptychozoon
species are provided elsewhere (Brown et al.,
1997). Table 1 summarizes selected diagnostic
characteristics that distinguish P trinotaterra
from its congeners.

Ptychozoon trinotaterra differs from P kuhli (P.
homalocephala Creveldt 1809; see Stejneger,
1902; recorded from Java, Sumatra, peninsular
Malaysia, southern Thailand, Borneo, Sulawesi,
and possibly Burma) by presence or absence of
flat dorsal tbercles (vs consistently present and
invariantly strongly convex to raised and spi-
nose); the disposition of tubercles in a single
vertebral row in the Thai specimen or the com-
plete absence of dorsal tubercles in Vietnamese
specimens (vs dorsal tubercles arranged in 2-6
parallel paravertebral rows); a narrower (8.0
mm; Fig. 6B-C) terminal tail flap [vs wide lat-
eral expansion beyond nearest denticulate lobe
and 8.9-18.9 mm (x = 13.5 * 2.3 SD, n = 22);
Fig. 5A] width; a shorter tail terminus Jength
(17.8 vs 21.4-30.0; x = 245 £ 25, n = 21);
three (vs normally four; five in one specimen)
transverse wavy bands in the axilla-groin region;
a markedly lower maximum number of prean-
ofemoral pore-bearing scales (21 vs 32); fewer
scales (26) across the widest point of the tail
terminus (vs 42-51); 19-21 (vs 12-17) denticu-
late tail lobes and associated annulations; and a
smaller apparent maximum body size (71.3 mm
vs 107.8 mm in P kuhli).

Ptychozoon (rinotaterra differs from P. lionotum
Annandale 1905 (recorded from Thailand, Bur-
ma, and peninsular Malaysia) by the presence
(vs absence) in the Thai specimen of dorsal tu-
bercles; supranasal contact (vs widely separat-
ed); three (vs four) transverse bands in the ax-
illa-groin region; a straight-edged terminal tail
flap (vs tail flap edge wavy; Fig. 6D); limited fu-
sion of 1-2 lobes at the proximal border of the
tail terminus (vs extensive fusion of 3-9 dentic-
ulate lobes); a smaller maximum known body
size (71.3 vs 98.6 mm); by the extension of cau-



dal whorl tubercles distally to the tail terminus
(vs tubercles reduced or absent by midtail); 15—
16 (vs 18-23) denticulate tail lobes and associ-
ated annulations; and the absence (vs presence;
Fig. 5A) of a predigital notch in the preante-
brachial cutaneous expansion of the forelimb.

Ptychozoon trinotaterra differs from P. horsfieldii
(Gray 1827; reported from Thailand, peninsular
Malaysia, Borneo, Sumatra, Java, and Burma) by
the presence (in Thai specimen) of dorsal tu-
bercles (consistently absent in P horsfieldii); su-
pranasal contact (vs widely separate); nonreduc-
tion in degree of lateral expansion of distal tail
lobes (vs caudal lobe size reduction gradually to
tail terniinus); more lateral orientation of the
denticulate tail lobes (vs tail lobes more caudal-
ly angled; Stejneger, 1907; Brown et al.,, 1997);
the presence of a continuous series of preano-
femoral pore-bearing scales (vs preanal pore-
bearing scales separated from a distinct femoral
pore-bearing series); extension of caudal whorl
tubercles distally to the tail terminus (vs tuber-
cles reduced or absent by midtail); a wide (8.0
mm) vs narrow (2.2-3.2; x = 2.6 * 0.5 SD; n =
7) and elongate (12.3 mm) vs truncate (5.0-7.0;
¥=6.2 * 1.1 SD; n = 7) terminal tail flap (Stej-
neger, 1907:fig. 164; Brown et al., 1997:fig. 6);
three (vs four) transverse bands in the axilla-
groin region; the absence (vs presence) of dis-
tinct, dark, circular nuchal spots; and 15-16 (vs
21-22) denticulate tail lobes and associated an-
nulations.

Ptychozoon trinotaterra differs from P. interme-
dium Taylor 1915 (from Mindanao and associ-
ated landbridge islands; Brown et al., 1997) by
the presence (in the holotype) of a single ver-
tebral row of dorsal tubercles and by the ab-
sence of dorsal tubercles in Vietnamese speci-
mens (vs convex dorsal tubercles arranged in
normally 4-6 irregular longitudinal rows); lack
of reduction in the degree of lateral expansion
of distal tail lobes (vs caudal lobe size reduced
gradually to tail terminus); more lateral orien-
tadon of the denticulate tail lobes (vs tail lobes
more caudally angled); a continuous series of
preanofemoral pore-bearing scales (vs preanal
pore-bearing scales separated from a distinct
femoral pore-bearing series); a wide (8.0 mm)
vs narrow (2.9-5.0; x = 3.9 £ 0.6 SD; n = 15)
and eclongate (12.3 mm) vs usually more trun-
cate (3.2-8.0; x = 5.5 £ 1.3 SD; n = 5) terminal
tail flap (Brown et al, 1997); an apparently
smaller maximum body size (71.3 mm vs 99.8
in P intermedium); and 15-16 (vs 22-27) dentic-
ulate tail lobes and associated annulations.

Ptychozoon trinotaterra differs from P rhacopho-
rus (Boulenger 1899; recorded from northern
Borneo) by the constant presence of dorsal

transverse bands (vs solid dark coloration or
dark mottling dorsally in P. rhacophorus; banded
in recent photographs of live specimens; Man-
they and Grossman, 1997:fig. 179); supranasal
contact (vs supranasals widely separate); the oc-
casional presence of flat, parallel vertebral tu-
bercles [vs tubercles widely scattered, sharply
spinose, or thorny (Brown et al, 1997)];
smooth-edged cutaneous midbody expansions
(vs jagged and irregularly lobed); a much great-
er extent of digital webbing; wider (vs narrow
or reduced) cutaneous expansions of the limbs;
the presence (vs absence) of an infraauricular
cutaneous expansion; the presence (vs absence)
of a terminal tail flap; and the presence (vs ab-
sence) of strongly imbricate scales on the dorsal
surfaces of midbody parachute and cutaneous
expansions of the limbs (Brown et al., 1997).

Natural history—The holotype was captured
with a large series of P lionotum, taken in Saka-
erat, Nakhon Ratchasima Province, northeast
Thailand between April and June 1969. Field
notes (by R. Heyer and R. Inger, deposited at
FMNH) state that FMNH 181825 was taken 3 m
high on a tree trunk (17 cm in diameter), bor-
dering a large clearing surrounded by dry ev-
ergreen forest. All other specimens in the series
(P lionotum) were taken within a nearby dry ev-
ergreen forest, and no P. lionotum were taken
from within a nearby deciduous forest. These
differences in circumstances of collection may
indicate differences in habitat preferences for
these two sympatric (but possibly not syntopic)
species. Inger and Colwell (1977) reported that
the climate of the selectively logged clearings in
the evergreen forest was similar to a nearby de-
ciduous forest (more sunlight reaching the for-
est floor, more air movement, less humidity,
higher temperatures, and higher, more variable
total evaporation). The nearby evergreen forest
was composed of two strata (Inger and Colwell,
1977) with dense undergrowth present (lianas
abundant). The canopy at this site was estimat-
ed to be between 20 and 35 m in height, and
tree diameter at breast height (dbh) ranged
from 30 to 140 cm. The deciduous forest exhib-
ited a single layered canopy, with thin, scattered
undergrowth of grasses, seedlings, and shrub-
layer vegetation (burned annually). The canopy
was estimated to be between 15 and 25 m, with
a maximum trunk dbh of 95 ecm. Annual pre-
cipitation at this site was estimated to be 1500
mm, and the specimen was collected at the be-
ginning of the rainy season. Other geckos col-
lected sympatrically in the nearby evergreen for-
est include (presence or absence of species in
deciduous forest also noted in parentheses): Py-



< fueotion (abseat), Cosymbotus platyurus
present. Cyrtodactylus angularis (present), (.

ey Cabsent)y, Gekko gecko (present), Hema-
Nus garnolit (absent), Hemiphyllodactylus yun-
rancnsts tabsenty, Gehyra lacerata (present), G.
mailata (present), and Dixonius siamensis (pre-
sent). For a thorough description of the habitat
and communities of sympatric amphibians and
reptiles, see Inger and Colwell (1977).

The two juvenile paratypes from Vietnam
(ROM 31910 and 31911) were collected at 2100
h o a burnt tree stump (4 m high), snrround-
cd by a large slash-and-burn clearing, 20 m from
the bank of the Azum River of Trap Lam. The
acdlult paratype (ROM 31912) was captured near
the Dak Ken River at Yok Don in a mist net set
for bats and was taken from the net at 2030 h.
The position of the specimen in the net was ap-
proximately 3 m from the ground and = 3 m
from the closest tree trunk, indicating that it
was gliding or parachuting when caught. Anoth-
er Plychozoon specimen (presumably conspecil-
ic) was observed in a head-down position 3.5 m
from the ground on a large dipterocarp tree (=
2 m in diameter), but cluded capture. No other
Ptychozoon species were recorded at the site, but
other sympatric geckos included Cosymbotus pla-
tywrus, Cyrtodactylus irregularis, and Gekko gecko.
Habitat at this site included large (1-3 m in -
ameter) dipterocarp trees, qualitatively charac-
terized as evenly spaced, approximaiely 5 m
apart. Upper canopy height was estimated to be
between 15-20 m and the canopy was charac-

terized as open (consisting of breaks between
adjacent crownsy. strata ol the
were open. with the Jowest branches above X

Lower torest
from the ground: the shrub and herb laver con-
sisted of mixed grass speciess from 30 oo |
m in height. with very hule serub vesetation.
Climate was characterized as 33=31 Cno wined,
very humid at the approximate begmning of
the rainy season.

Disc U sstoN

The description ot 12 inotaterva brings the to-
tal number of Plychozoon species to six. The dis-
uibutoun of shared character states (Table 1) as-
sociated with the terminal il Hap (Fig. 6), lat-
eral width reduction and angling of denticulate
tail lobes (Brown et al., 1997:fig. 6), and dispo-
sition of preanofemorals into a continuous ver-
sus interrupted series suggests two major line-
ages within the genus, one composed of 2 kuhli,
P lionotiom, and £ trinotaterra and the other con-
sisting of 2 intermedium, P horsfieldii, and possi-
blv 12 vhacophorus. Discussion of species relation-
ships and the systematic affinities ol the genus

Plychozoon must await a phylogenetic analysis in
progress (R. Brown, I.. Ruedas, and A. Russell,
unpubl. data).
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APPENDIX. VARIATION IN MERISTIC AND MENSURAL CHARACTERS OF THE TYPE SERIES OF Ptychozoon trinotaterra.
See text for character abbreviations.

FMNH 181825 ROM 31912 ROM 31910 ROM 31911

holotype paratypes Mean* SD
SVL 70.5 71.3 30.6 31.2 70.9 0.6
TL 61.1 56.6 24.9 28.0 58.9 3.2
AGD 343 36.8 12,9 13.6 35.6 1.8
™ 5.6 5.8 2.2 2.4 5.7 0.1
TD 1.3 1.2 2.1 2.0 1.3 0.1
TAD 1.7 1.6 0.7 0.8 1.7 0.1
HL 19.1 18.6 9.2 9.6 18.9 0.4
HwW 15.7 14.9 7.4 7.4 15.3 0.6
SL 9.2 8.6 3.5 39 8.9 0.4
HD 8.1 7.8 4.4 38 8.0 0.2
IND 3.3 3.2 1.5 1.7 3.3 0.1
10D 8.0 8.0 4.5 4.1 8.0 0.0
ED 4.7 4.9 2.5 2.5 4.8 0.1
END 6.2 6.0 3.3 3.2 6.1 0.1
Toe 1 6.6 6.3 2.1 1.9 6.5 0.2
Toe IV 7.9 8.5 3.7 3.6 8.2 0.4
FL 13.0 12.4 4.7 5.1 12.7 0.4
TBL 12.3 11.4 5.1 5.4 11.9 0.6
TFW 8.0 —b 3.6 2.8 — —
TFL 17.8 —b 7.1 6.5 — —
CO 48/44 46/49 45/48 44/50 46.8 2.3
PS 20 19 20 21 20.0 0.8
TA 15 9b 16 16 —_ —
SC 81 34 82 90 — —
PVS 201 208 220 211 210.0 7.9
MS 146 132 151 161 147.5 12.1
TTAB 4 2 2 4 2.5 1.0
TTAM 4 2 2 2 2.5 1.0
TTAT 2 2 2 2 2.0 0.0
SUL 11/11 12/12 12/13 12/13 12.0 0.8
IFL 9/11 11/12 10/12 11/11 10.9 1.0
Subdigital lamellae of (L/R):
Finger [ 10/11 11/10 11/11 11/12 10.9 0.6
Finger 11 12/11 10/11 12/12 12/13 11.6 0.9
Finger I11 13/13 13/13 13/13 13/13 13.0 0.0
Finger IV 13/15 14/13 13/13 13/13 13.4 0.7
Finger V 10/12 11/11 11/12 11/12 11.3 0.7
Toe | 11/12 10/11 10/10 11/10 10.7 0.7
Toe II 12/12 11/11 11/13 12/13 11.9 0.8
Toe 111 13/13 14/13 14/13 15/13 13.5 0.8
Toe IV 14/12 14/14 14/12 15/14 13.6 1.1
Toe V 12/12 12/12 13/13 13/12 12.4 0.5

+Only adult specimens {n = 2) are included in statistical summaries of mensural characters; statistics for meristic characters include juveniles (n

= 4); statistics for bilaterally present characters (e.g., supralabials) include counts from both sides of the animals (n = 8),
" Tail autotomized with regrowth, scales distal to tail break not counted.



