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Abstract

We describe a new species of bent-toed gecko from a single specimen initially collected in 1924 by Malcolm Smith on 

Timor Island in the Lesser Sunda Archipelago of Indonesia. Cyrtodactylus celatus sp. nov. is distinguished from all other 

congeners by the following combination of characters: small adult size; without spinose tubercles on the ventrolateral 

body fold and along the lateral margin of the tail; 16 longitudinal rows of tubercles at midbody; 42 ventral scales between 

the ventrolateral folds at midbody; no transversely enlarged, median subcaudal scales; 17 subdigital lamellae (seven basal 

+ ten distal) under the fourth toe; no abrupt transition between postfemoral and ventral femoral scale series. The specimen 

is the earliest confirmed record of the genus Cyrtodactylus for Timor, and it is the first putatively endemic gecko species 

described from this island. 
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Introduction

The genus Cyrtodactylus is the most diverse gekkonid genus with 196 species (Uetz 2014) and recent studies on 

the genus have improved our ability to define species boundaries (e.g., Rösler & Glaw 2008, Grismer et al. 2012b), 

as the pace of herpetological fieldwork in Southeast Asia has accelerated (e.g., Bauer 2002, 2003—Myanmar; Das 

2004—Borneo; Grismer et al. 2011—Indochina and Malaysia; Kaiser et al. 2011—Timor; Linkem et al. 2008, 

Iskandar et al. 2011—Sulawesi; Setiadi et al. 2011—Indonesia). Cyrtodactylus is a geographically wide-ranging 

genus with species occupying diverse ecological niches. Species of Cyrtodactylus are found in mainland Asia, as 

far northwest as northern India, Nepal, and Tibet, and members of the genus are more-or-less continuously 

distributed eastwards throughout Southeast Asia and the Indo-Australian Archipelago, reaching the Philippines, 

New Guinea, northern Australia, and the Solomon Islands (Rösler & Glaw 2008; Uetz 2014; Wood et al. 2012). In 

view of this broad distribution, the relative paucity of known forms from the ecologically diverse Lesser Sunda 

Archipelago (Fig. 1), currently limited to C. darmandvillei (Weber, 1890), C. gordongekkoi (Das, 1993), C. 

laevigatus Darevsky, 1964 and its subspecies C. l. laevigatus and C. l. uniformis Auffenberg, 1980, and C. 

wetariensis (Dunn, 1927), is intriguing. 

Known for a turbulent and sometimes violent political history ever since the arrival of European colonizers in 

the early 1500s, the island of Timor plays a particularly interesting biogeographic role in the region. Whereas the 

Lesser Sunda Islands in the Inner Banda Arc (including Bali, Lombok, Sumbawa, Flores, and Wetar) are volcanic 
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in origin, those in the Outer Banda Arc (including Sumba and Timor) were formed from uplifted mixed sediments 

as a consequence of northward shifts by the Australian Plate (Fig. 1; Monk et al. 1997). As a consequence of their 

position between Australia and the Inner Banda Arc, the herpetofaunas of Timor and Sumba appear to be 

biogeographic mosaics (Mertens 1930; Forcart 1953; Kaiser et al. 2011), comprising elements of the Southeast 

Asian fauna (e.g., the treefrog Polypedates leucomystax-complex, the sun skink Eutropis multifasciata-complex, 

several species of house geckos, genus Hemidactylus), the Australian fauna (e.g., glossy night skinks, genus 

Eremiascincus; four-fingered skinks, genus Carlia), and even the Papuan fauna (e.g., ground snakes, genus 

Stegonotus). A careful study of the systematics of these faunal elements may permit the tracing of dispersal routes 

and the timing of colonizations in this complex archipelago.

FIGURE 1. Map of the Lesser Sunda Islands showing the positions of the Inner and Outer Banda Arc as well as type localities 

of Cyrtodactylus endemic to this archipelago.

Recent survey work (e.g., Kaiser et al. 2011, 2013; O’Shea et al. 2012; Sanchez et al. 2012) has revealed the 

existence of at least four new species of Cyrtodactylus in Timor-Leste, the eastern part of Timor. The only earlier 

literature record for the genus on the island was a short notation by Smith (1927), who listed “Gymnodactylus (?)

marmoratus (Kuhl)” from “Djamplong, S. Timor” (Fig. 2) among his collection, but gave no further details. The 

species designation itself raised questions, however, because what is called Cyrtodactylus marmoratus (Gray, 

1831) today, is a species whose distribution does not extend into the Lesser Sundas (Dring 1979; Rösler et al. 

2007). The purported presence of C. marmoratus on Timor based on Smith’s record was already noted as an oddity 

by Mertens (1930), who considered this record to require further confirmation. Subsequently, Smith’s specimen 

was referred to C. wetariensis by Brongersma (1953), although it is not possible to determine from Brongersma’s 

publication whether the author actually saw Smith’s specimen or based his decision on a biogeographic likelihood. 

As discussed by Sanchez et al. (2012), the single specimen of “Gymnodactylus Timorensis” (Duméril & Bibron, 

1836) is not a Cyrtodactylus and not from Timor (L.L. Grismer, in prep.; HK, pers. obs.). This leaves Smith’s 

specimen, which he deposited in The Natural History Museum, London (BMNH), as the oldest verified record of 

Cyrtodactylus for Timor.

Smith (1927) provided no specimen number and carried out no further research on the specimen, which is still 

extant, labeled as “BMNH 1926.10.30.45 Gymnodactylus marmoratus” but with an anonymous hand-written 

additional label inside the jar referring the specimen to Cyrtodactylus wetariensis. Examination of the specimen 

and comparison with the type material for C. marmoratus and C. wetariensis reveal that Smith’s specimen is the 

only known specimen of an undescribed species of Cyrtodactylus from West Timor, which we describe herein.
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Material and methods

Characters used for evaluating and comparing specimens are listed in Table 1. Measurements were taken with 

digital calipers to the nearest 0.1 mm following the methods of Bauer (2002, 2003). Scale counts were made on a 

Wild Dissecting Microscope with a Unitron gooseneck illuminator. Basal subdigital lamellae were counted from 

the most proximal lamella at least twice as large as adjacent palmar scales. Measurements and scale counts were 

based on the right side of animals unless otherwise noted. X-rays of the holotype were taken using a Kevex PXS5-

724EA emitter and a Varian PanScan 4030R receiver (40 kV target tube voltage) at the Museum Support Center of 

the U.S. National Museum of Natural History, Smithsonian Institution, Suitland, Maryland, USA. For each of the 

species we include in our comparisons, we evaluated museum specimens in addition to comparative literature. 

Museum abbreviations are taken from Sabaj Pérez (2014).

TABLE 1. Mensural and meristic characters used in this study with abbreviations. 

Cyrtodactylus celatus sp. nov.

Smith’s Hidden Bent-toed Gecko

Figs. 2–6

Gymnodactylus (?) marmoratus (Kuhl)—Smith 1927:201

Gymnodactylus marmoratus Duméril & Bibron (sic) [part]—Mertens 1930:239

Gymnodactylus wetariensis Dunn [part]—Brongersma 1953:174

Cyrtodactylus marmoratus [part]—Bauer & Henle 1994:27

Holotype. BMNH 1926.10.30.45 (Figs. 2–5), an adult female specimen from “Djamplong, 55 kilometres by road 

from Kupang,” now Tjamplong (or Camplong), West Timor, Nusa Tenggara Timur Province, Indonesia, collected 

by Malcolm Smith between 26 February and 29 April 1924.

Diagnosis. Cyrtodactylus celatus is a small (SVL of only known specimen 38.4 mm) species of Cyrtodactylus,

distinguished from all other Sunda Shelf species by having large, elongate, conical, keeled tubercles on body, 

limbs, and tail; elongate, tubercles absent on the ventrolateral body fold and on the ventrolateral margin of the tail; 

16 longitudinal rows of tubercles at midbody; 42 ventral scales between the ventrolateral folds; no transversely 

Description Abbreviation Comment

Snout-vent length SVL Tip of snout to vent

Head length HeadL Tip of snout to posterior margin of retroarticular process of 

lower jaw

Head width HeadW At the angle of the jaws

Head depth HeadD Maximum depth of head from occiput to throat

Eye-to-snout distance EyeS Tip of snout to anterior most margin of eye

Eye-to-nostril distance EyeN Anterior margin of eye to posterior margin of nares

Eye-to-ear distance EyeEar Anterior edge of ear opening to posterior margin of eye

Ear length EarL Distance from anterior edge to posterior edge of ear

Orbital diameter OrbD Measured between anterior edge of orbit to posterior edge

Interorbital distance IO Measured between medial edges of the orbit across the occiput

Internarial distance IN Measured between the medial edges of the nares across the 

rostrum

Forelimb length FL Insertion point of forelimb to wrist

Number of longitudinal tubercle rows Tub Row counted at mid-body

Number of ventral scale rows VScaleRow Counted across mid-abdomen

Total precloacal pores TPore Counted at anterior edge of cloaca

Total femoral pores FemPore Counted across ventral surface of thighs
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enlarged, median, subcaudal scales, uniform granular caudal scales; proximal subdigital lamellae transversely 

expanded; 17 subdigital lamellae (seven basal + ten distal) on the fourth toe; no abrupt transition between 

postfemoral and ventral femoral scales; no digital webbing; tail round in cross-section; ventrolateral caudal fringe 

lacking; no white reticulations on the head; and faint, squarish blotches on the body.

FIGURE 2. Holotype of Cyrtodactylus celatus sp. nov. (BMNH 1926.10.30.45). (Top) Dorsal view. (Bottom) Ventral view. 

Units on the scale are in centimeters.

Description of the holotype. An adult female (as determined by the condition of the primarily fused epiphyses 

and the presence of oviducts and yolk particles within the body cavity), SVL 38.4 mm; head (Fig. 3A) moderate in 

length (HeadL/SVL 0.23), wide (HeadW/HeadL 0.57), somewhat flattened (HeadD/HeadL 0.40), distinct from 

neck, triangular in dorsal profile; lores weakly inflated, prefrontal region concave, canthus rostralis smoothly 

rounded; snout elongate (EyeS/HeadL 0.46) rounded in dorsal profile; eye large (OrbD/HeadL 0.23); ear opening 

oval, moderate in size (EarL/HeadL 0.07), vertically oriented; EyeEar > OrbD; rostral wider than high, concave, 

partially divided dorsally, bordered dorsally by left and right supranasals and two medial postrostrals (= 

internasals), bordered laterally by first supralabials and external nares; external nares bordered dorsally by a single, 

small supranasal, posteriorly by several granular postnasals, ventrally by first supralabial; 11 (R,L) square 

supralabials extending to just beyond dorsal inflection of labial margins (Fig. 3A), beginning to taper off in size 

below midpoint of eye, first supralabial largest, three posteriormost supralabials small, the last of which is split into 

two scales one above the other; 10 (R,L) infralabials, tapering off smoothly in size posteriorly to beyond orbit, 

terminal scale in series raised; scales of rostrum and lores enlarged, larger than granular scales on top of head and 

occiput; scales of occiput intermixed with enlarged, spinose tubercles; dorsal supraciliaries small, flat; mental 

triangular, bordered laterally by first infralabials and posteriorly by left and right elongate postmentals which 

contact medially for 60% of their length; 1° postmentals bordered by large 2° postmentals (Fig. 3D,E, 6A,B), 

followed by two rows of slightly enlarged 2° postmentals extending posteriorly to the sixth infralabial; gular scales 

small, granular, grading posteriorly into slightly larger, flatter, throat scales that grade into larger, flat, smooth, 

imbricate, pectoral and ventral scales.

Body relatively short with well-defined ventrolateral folds (Fig. 4A,B); dorsal scales small, granular, 

interspersed with large, conical, semi-regularly arranged, keeled tubercles; tubercles extend from occiput to tip of 

tail; tubercles on occiput and temporal region spinose; those on paravertebral and lateral margin of nape and 

posterolateral margin of head slightly elongate; tubercles on flanks larger than on nape, with keels positioned 

dorsomedially; approximately 16 longitudinal rows of tubercles at midbody; 23 paravertebral tubercles; 42 smooth, 

flat, imbricate, ventral scales between ventrolateral body folds (Fig. 4B); ventral scales slightly larger than dorsal 

scales.
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FIGURE 3. Holotype of Cyrtodactylus celatus sp. nov. (BMNH 1926.10.30.45). (A) Lateral view of the head, to illustrate 

snout, eye, and ear proportions and labial scales. (B) Palmar view of left hand. (C) Plantar view of left hind foot. (D) Chin 

shield pattern. (E) Line drawing of chin shields identifying primary (1°) and secondary (*) postmental shields.
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FIGURE 4. Holotype of Cyrtodactylus celatus sp. nov. (BMNH 1926.10.30.45). (A) Lateral view at midbody. (B) Ventral 

view at midbody. The inset shows the mid-ventral area and the resident mites. (C) Lateral view of broken tail, illustrating dorsal 

tubercles. Scale bar = 10 mm.
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FIGURE 5. X-ray of the holotype of Cyrtodactylus celatus sp. nov. (BMNH 1926.10.30.45), showing substantial epiphyseal 

fusion.
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FIGURE 6. Chin shields of the five known species of Lesser Sunda Cyrtodactylus, the Javan C. marmoratus, and the 

Australian C. kimberleyensis. (A) C. celatus sp. nov. (holotype: BMNH 1926.10.30.45). (B) Schematic of chin shields to 

illustrate the presence and position of 1° and 2° postmental shields in C. celatus sp. nov. Asterisks (*) are used to indicate 2° 

postmentals. (C) C. marmoratus (lectotype: RMNH 2710A). (D) C. darmandvillei (syntype: ZMA 10943). (E) C. laevigatus 

(FLMNH 28911). (F) C. wetariensis (holotype: AMNH 32165). (G) C. gordongekkoi (paratype: ZRC 2.3381). (H) C. 

kimberleyensis (holotype: WAM R164144); from Bauer & Doughty (2012). Clear differences exist in the shape and size of the 

paired 1° and 2° postmentals as well as in the arrangement of the smaller scales with respect to their number and position along 

the infralabial scales.

Forelimbs relatively short (FL/SVL 0.15) and robust (Fig. 2); granular scales of forearm slightly larger than 

those of body, interspersed with large, conical, keeled tubercles; palmar scales flat, smooth, subimbricate; digits 

well-developed, inflected at basal interphalangeal joints; subdigital lamellae transversely expanded along the entire 

length of each digit, but slightly compressed in both length and width immediately distal to interphalangeal 

inflection, digits slightly narrower distal to inflection (Fig. 3B); 15 (R,L) subdigital lamellae on 4th fingers; claws 

well-developed, sheathed by two dorsal and one ventral scales; hind limbs more robust than forelimbs, moderate in 

length (FL: 5.8 mm; CL: 6.9 mm), covered dorsally by granular scales interspersed with larger, conical tubercles 
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and covered anteriorly by flat, slightly larger imbricate scales mixed with fewer, smaller tubercles; ventral scales of 

thigh rounded, smooth, subimbricate to juxtaposed, larger than dorsals; ventral tibial scales flat, imbricate; no 

enlarged femoral scales, postfemoral scales grade smoothly into slightly smaller dorsal femoral scales on 

posteroventral margin of thigh; plantar scales slightly raised, imbricate; digits well-developed, inflected at basal, 

interphalangeal joints (Fig. 3C); subdigital lamellae transversely expanded along the entire length of each digit, but 

slightly compressed in both length and width immediately distal to interphalangeal inflection; digits narrower distal 

to joints; 17 (R,L) subdigital lamellae on 4th toes; claws well-developed, sheathed by two dorsal and one ventral 

scales; details of lamellae include: Lamella 6 of 4th toe 1.5 times larger than each of the five more basal lamellae, 

twice as large as Lamella 7; proximal lamellae up to the interphalangeal joint (Lamellae 1–6) wide; Lamellae 8–10 

fragmented; distal lamellae (11–17) narrow, wrapping around the digit (Fig. 3C). 

Original tail present but separated from body, longer than SVL (tail length = 44.6 mm), 4.0 mm in width at 

base, tapering to a point (Fig. 4C); caudal scales flat to slightly raised; no median row of transversely enlarged 

subcaudal scales; subcaudal scales slightly larger than dorsal caudal scales; six longitudinal rows of large, spinose, 

caudal tubercles per tail whorl; caudal tubercles extend 90% of the length of tail, reducing to four rows then two 

rows in posterior 10%; two enlarged, postcloacal tubercles at base of tail; all postcloacal scales flat, imbricate. 

Additional measurements (in mm). FL 12.2, HeadL 22.6, HeadW 16.0, HeadD 8.4, OrbD 5.1, EyeEar 6.8, 

EyeS 10.5, EyeN 7.8, IO 4.5, EarL 1.6, IN 2.6.

Coloration in preservative. The specimen has been preserved for 90 years, presumably in 70% ethanol. The 

head and dorsum are light brown with various irregular dark brown markings (Fig. 2). Head markings include some 

irregular blotches, was well as a more defined linear pattern, a dark stripe of irregular width that begins at the 

second supralabial, runs through the orbit and frames the posterior edge of the occiput (Fig. 3A). There are two 

short, broad stripes behind each nostril. Labials with alternating light and dark pattern; gular and ventral scales of 

body tan. The dorsum has faded, allowing only a very basic evaluation of patterning. It appears that irregularly 

shaped light and dark elements alternate on the dorsum in a diffuse transverse banding pattern that does not extend 

to the lateral areas, where any darker coloration is irregular and ill-defined. The alternating dark-light pattern of the 

dorsum extends onto the tail, where it is bolder and the alternating bands become narrower. The entire tail is 

banded, more irregularly basally, then more regularly distally.

Osteology. Parietal bones paired; ten premaxillary teeth, approximately 30 teeth on each maxillary bone. 

Phalangeal formulae 2-3-4-5-3 (forelimb) and 2-3-4-5-4 (hind limb). Three mesosternal ribs; 26 presacral 

vertebrae, including five cervical, 21 trunk, and two sacral vertebrae; 34 caudal vertebrae; five pygal vertebrae with 

first autotomy plane occurring in the sixth caudal vertebra, where the tail is broken (Fig. 5). Substantial epiphyseal 

fusion present, confirming that the specimen is an adult independent of the presence of yolk remnants.

Etymology. The species name celatus is a Latin adjective, meaning ‘hidden away.’ We use it to describe this 

species not only because the specimen remained hidden behind a single line of Smith’s (1927) contribution and on 

the shelves of the BMNH, but also because it has taken nearly 200 years since the initial herpetological survey 

work on Timor to describe the first putatively endemic member of this diverse gecko genus from that island.

Species comparisons. Whereas the holotype of Cyrtodactylus celatus is quite small (SVL = 38.4 mm), it is 

clearly an adult, as confirmed by the mature ossification observed in skeletal elements via x-ray (Fig. 5) and by the 

presence of yolk remnants. Size alone separates it from the majority of larger-bodied congeners (Table 2). We here 

compare C. celatus to the other species of Cyrtodactylus found in the Lesser Sunda Archipelago (C. darmandvillei, 

C. gordongekkoi, C. l. laevigatus, C. l. uniformis, C. marmoratus, C. wetariensis) and the recently described 

Australian C. kimberleyensis Bauer & Doughty, 2012; the relevant characteristics of these species are given in 

parentheses, and further comparative data are listed in Table 2. Cyrtodactylus celatus is distinguishable from C. 

darmandvillei by small body size (max. SVL 86 mm; Auffenberg 1980), granular subcaudals (transversely 

enlarged median subcaudals), 16 longitudinal rows of tubercles (18–20 rows), no tubercles on the lateral skin fold 

(presence of tubercles on the lateral skin fold), 17 subdigital lamellae on the 4th toe (20–22 lamellae), 42 ventral 

scales (36–40 ventrals), and a well-developed striped dorsal pattern (e.g., Auffenberg 1980: Fig. 13); from C. 

gordongekkoi by small body size (max. SVL 73 mm), 10 infralabial scales (12 infralabials), 18 longitudinal rows of 

tubercles (16 rows), 17 subdigital lamellae on the 4th toe (19–21 lamellae), 42 ventral scales (30 ventrals), and a 

dark-light patterned head and dorsum (no alternating dark-light patterning; Das, 1993: Plate 1); from C. 

kimberleyensis in having 11 supralabial scales (9–10 supralabials), 42 ventral scales (36 ventrals), 17 lamellae on 

the 4th toe (15 lamellae), and by a dorsal pattern comprising alternating light and dark elements that appear to form 
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a diffuse transverse banding pattern (dorsum devoid of dark-light patterning; Bauer & Doughty 2012: Figs. 2, 5); 

from C. marmoratus sensu stricto (lectotype) by small body size (SVL 82 mm), absence of a precloacal groove 

(present); 17 subdigital lamellae on the 4th toe (20–24 lamellae), and 2° postmentals (Fig. 6A,B) that are barely 

larger than the adjacent granular gular scales (one row of enlarged 2° postmentals present; Fig. 6C); from both 

currently recognized subspecies of C. laevigatus by possessing 16 longitudinal rows of tubercles (18 rows), size of 

dorsal tubercles on the mid-dorsum ca. 4–5 dorsal scales per tubercle (ca. 2–3 scales per tubercle), 42 ventral scales 

(30–33 ventrals), 17 subdigital lamellae on the 4th toe (13–15 lamellae) and the presence of alternating dark-light 

dorsal patterning (no dorsal patterning present); and from C. wetariensis in having a smaller body size (max. SVL 

70 mm), 11 supralabial scales (9–10 supralabials), 10 infralabial scales (8–9 infralabials), 42 ventrals (38–40 

ventrals), and the size of dorsal tubercles on the mid-dorsum ca. 4–5 dorsal scales per tubercle (ca. 8–10 scales per 

tubercle). All Lesser Sunda Cyrtodactylus also differ from one another and from the new species in the number, 

size, and surface area of postmentals and granular scales observed between and immediately posterior to these chin 

shields (Fig. 6).

Natural history. The presence of eggs in the oviduct at the time of collection suggests that oviposition occurs 

during the wet season (December–April) for this species. The specimen has several mites attached to the venter 

(Fig. 3B inset).

TABLE 2. Measurements and scale counts of Lesser Sunda Cyrtodactylus. Since the only known specimen of 

Cyrtodactylus celatus is a female, we have not used the numbers of precloacal and femoral pores in our comparisons. 

References are listed below the table.

1—Auffenberg 1980; 2—Brongersma 1934; 3—Weber 1890; 4—Das 1993; 5—Darevsky 1964; 6—Dunn 1927; 

7—Bauer & Doughty 2012.

Discussion 

A Note on Pholidosis. The discovery of this specimen led us to a comprehensive evaluation of scale characters for 

Lesser Sunda and extralimital Cyrtodactylus. The set of scale characteristics routinely listed for bent-toed geckos 

(i.e., numbers of supralabials, infralabials, dorsal tubercle rows, precloacal and femoral scales, subdigital lamellae) 

on occasion provide only narrow differences insufficient for defining species boundaries. There is often overlap in 

these characteristics between species, and while taken together they may make for a solid diagnosis, we feel 
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Max. SVL 38 86 73 44 47 70 82 45

No. of supralabials 11 12 9–11 10–13 10–12 9–10 8–11 9–10

No. of infralabials 10 9–10 12 8–10 9–11 8–9 8–10 9–10

No. of longitudinal dorsal tubercle rows 16 18–20 18 18 18 14–16 16–19 16–18

Presence of tubercles on lateral skin fold - + - - - + - -

Presence of precloacal groove - - - - - - + -

No. of ventrals 42 36–40 30 30–33 32 38–40 38–47 36

No. of subdigital lamellae on 4th toe 17 20–22 19–21 13–15 14 17 20–24 15

Presence of enlarged median subcaudals - + - - - - - -

Reference  1–3 4 1,5 1 6  7
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additional details in some characteristics may be helpful. To this end, we recommend three additional areas of 

pholidosis for a closer investigation: tubercle size vs. granule size at mid-dorsum, expansion of subcaudal scales, 

and careful examination of the chin shields, using both meristic and metric approaches. These characteristics are 

generally reported in detailed specimen descriptions, but for our differentiation of Lesser Sunda taxa we found the 

use of more nuanced definitions helpful. From evaluating these characteristics in Lesser Sunda species for which 

larger sample sizes are available (N ≥ 5; e.g., C. darmandvillei, C. laevigatus, C. wetariensis), we have found that 

these data appear to show no greater intraspecific variation than the more traditionally used scale characteristics. 

Variations of 1–2 scales in all scale counts as well as minor variations in qualitative characteristics exist, and this is 

expected. It should be noted that these characteristics are not intended to be used in isolation, but are reported in 

addition to the set that is perhaps more of a standard in Cyrtodactylus taxonomy.

We noted that among Lesser Sunda taxa, the larger forms from the Inner Banda Arc (C. darmandvillei, C. 

wetariensis) have a notably more tuberculate appearance than the smaller forms (the subspecies of C. laevigatus, C. 

gordongekkoi). In order to allow objective statements regarding the quality of mid-dorsal “roughness,” we have 

been collecting information to quantify the size of tubercles and the way they are distributed across the mid-

dorsum. Our data to assess tubercle condition includes an estimate of how many of the adjacent granular scales 

would fit into the area occupied by a tubercular scale. The second component of the “roughness” assessment is the 

spread of tubercles in terms of the number of granular scales between adjacent tubercles, both in side-to-side and 

back-to-front distribution. 

There are several different types of enlarged subcaudal scales, but these are generally not differentiated further. 

A standard approach is to determine whether any of the subcaudals are enlarged, and the character state is then 

generally expressed as a presence vs. absence parameter. We have found some interesting differences in subcaudal 

scale anatomy, and a particular anatomy can, in our experience with Lesser Sunda species, be assigned in the 

absence of intraspecific variation. Whereas the area of the first post-pygal vertebrae is not suitable for identifying 

subcaudal scale character states due to observed irregularity, we have found that the area of the tail identified by 

extending the hind limbs backwards and lining them up against the tail is an appropriate place for determining the 

state of subcaudal scales. One character state is to have small rounded scales that form a tiled pattern. This is the 

pattern found in C. gordongekkoi, C. marmoratus sensu stricto, and C. wetariensis. A second pattern is one in 

which the scales are slightly expanded laterally, and there is slight overlap of the more anterior scales over the more 

posterior row of scales. This pattern is found in C. celatus and both subspecies of C. laevigatus. In contrast, C. 

darmandvillei from Flores (here singled out because it is the type locality of the species and there has been some 

speculation over whether this species is really a complex) has enlarged subcaudals. This manifests itself as scales 

that are as wide as the ventral surface of the tail, while remaining narrow in their length. In extralimital species, we 

have observed (1) enlarged subcaudals that contrast with the previous characteristics by being not only wide in a 

transverse direction but also longitudinally, (2) enlarged scales that only cover half of the width of the tail and are 

surrounded by smaller scales, (3) enlarged scales that are alternately longer and shorter while retaining a constant 

width across the tail, and (4) enlarged scales that form a subcaudal mosaic, interspersed with some smaller and 

some larger scales.

Our study of the chin shields (Fig. 6) has revealed similar complexity to the subcaudal scales. Chin shields 

have not been used as a diagnostic character in Cyrtodactylus because it has been assumed that these scales have 

too great an intraspecific variability to be useful in species diagnoses. Our experience with Lesser Sunda taxa 

shows that a very basic, descriptive approach to chin shields may indeed be unsuitable to delineate species, but 

there are several characters that provide some useful information. In terms of the advanced chin shield description, 

there is information in the width of the mental scale, the angle formed by the two grooves on either side of the 

mental scale, the length of the groove between the 1° postmentals, the area of the 1° postmentals, the number, size, 

and shape of 2° postmentals (Fig. 6A,B), the location on the 1st infralabial where 1° and 2° postmentals meet, the 

number of small gular scales surrounding the entire set of postmentals forward of the 3rd infralabials (i.e., the 

number of small scales that frame the enlarged postmentals, whether these are 2° or 3° postmentals), and whether 

the 1° postmentals reach the small gular scales. While we do not want to overemphasize the importance of the chin 

shields, they can in many cases, just as they do among house geckos (e.g., Hemidactylus frenatus, H. garnotii), 

provide a useful character for field identification.

Cyrtodactylus on Timor. It is clear by the rapid rate at which new species of Cyrtodactylus are described (e.g., 

Heidrich et al. 2007; Oliver et al. 2009; Bauer et al. 2010; Chan & Norhayati 2010; Grismer et al. 2010, 2012a; 
 Zootaxa 3900 (4)  © 2014 Magnolia Press  ·  565NEW CYRTODACTYLUS FROM WEST TIMOR



Bauer & Doughty 2012) that our understanding of their true biodiversity is still incomplete. The discovery of 

Cyrtodactylus in Timor, the southeasternmost island record in Asia, provides an opportunity to take a closer look at 

the diversity of bent-toed geckos in the Lesser Sunda Islands, of which Timor is the largest (30,777 km2). Recent 

survey work (Kaiser et al. 2011, 2013; O’Shea et al. 2012; Sanchez et al. 2012) has shown that the eastern half of 

Timor, within the borders of the sovereign nation of Timor-Leste, harbors at least four new species of 

Cyrtodactylus. Together with the recent description of C. kimberleyensis from northern Australia (Bauer & 

Doughty 2012), it therefore appears that, with five presumably endemic species, Timor may represent a regional 

center of Cyrtodactylus diversity, as well as a potential stepping-stone for the colonization of the northwestern 

regions of Australia. Some preliminary molecular work incorporating sequence data of specimens from several 

putative new species of Cyrtodactylus from Timor into a larger data set suggests that the biogeography of this 

archipelago does not conform to a simple dispersal pattern beginning on mainland Asia and progressing through 

the Indonesian Archipelago, but that there may have been several colonizations of Cyrtodactylus from mainland 

Asia and back in the opposite direction (Kathriner et al. in prep). 

Cyrtodactylus celatus is described from a single specimen from Tjamplong, West Timor. Malcolm Smith 

recorded that the region was “well wooded, with numerous small streams” (Smith 1927:202), which is similar to 

habitat composition observed on other nearby Lesser Sunda Islands. For example, Flores (area 13,540 km2), an 

island less than half the size of Timor, falls within the distribution of C. darmandvillei and C. laevigatus (Zug & 

Kaiser 2014). Both these species have been recorded in tropical deciduous forest, under rotten trees during daylight 

hours or on tree stumps at night (Auffenberg 1980). Unfortunately, whereas Smith’s description of Tjamplong 

describes a woodland, recent Google Earth images of the type locality show a significantly degraded, barren habitat 

in which the native forest appears to have been removed and replaced by rice paddies and human habitations.

In light of the most recent reports on the herpetofauna of Timor (Kaiser et al. 2011; O’Shea et al. 2012; 

Sanchez et al. 2012), it is somewhat surprising that Smith stated that, “From a herpetological point of view, Timor 

is one of the most disappointing places that one can visit.” (Smith 1927:199). Claiming that “there is probably no 

other island [in the tropics] so barren in reptilian and batrachian life” (Smith 1927:200), we counter his observation 

by making note of the cryptic diversity in scincid and amphibian species collected during recent survey work 

(Kaiser et al. 2011; O’Shea et al. 2012). We conclude that the herpetological diversity on Timor, and in the Lesser 

Sundas in general, is still woefully underestimated due to the logistical difficulty with conducting fieldwork there. 

Because Timor is the largest of the Lesser Sundas it provides the most niche space, and thus it might be considered 

a logical place for the evolution of significant levels of lizard diversity, particularly for geckos and skinks. It 

appears that at the beginning of the 21st Century there still is plenty of opportunity in the Indonesian Archipelago to 

uncover new species, even through specimens that have hidden in a museum for nearly a century.

Acknowledgements

We very much appreciate the help of Patrick Campbell (BMNH) for producing x-rays of Malcolm Smith’s 

specimen, for facilitating the use of the BMNH collections, and for the loan of this single valuable specimen. We 

thank Jeremy Jacobs, Robert Wilson, and Kenneth Tighe of the United States National Museum of Natural History 

for their help in arranging the loan of Smith’s specimen, and Sandra Raredon for her assistance with the USNM 

digital x-ray setup. Partial financial support for surveys in Timor-Leste and for a visit to the BMNH by CS and HK 

came from a Title V Grant to the Department of Biology at Victor Valley College. This paper is Contribution No. 

13 from the Tropical Research Initiative at Victor Valley College. Support for this research was provided by NSF 

grants DEB 0844523 and EF 1241885 (subaward 13-0632) to AMB.

Literature cited

Auffenberg, W. (1980) The herpetofauna of Komodo, with notes on adjacent areas. Bulletin of the Florida State Museum, 

Biological Series, 25, 40–156.

Bauer, A.M. (2002) Two new species of Cyrtodactylus (Squamata: Gekkonidae) from Myanmar. Proceedings of the California 

Academy of Sciences, 53, 75–88.

Bauer, A.M. (2003) Descriptions of seven new Cyrtodactylus (Squamata: Gekkonidae) with a key to the species of Myanmar 
KATHRINER ET AL. 566  ·  Zootaxa 3900 (4)  © 2014 Magnolia Press



(Burma). Proceedings of the California Academy of Sciences, 54, 463–498.

Bauer, A.M. & Doughty, P. (2012) A new bent-toed gecko (Squamata: Gekkonidae: Cyrtodactylus) from the Kimberley region, 

Western Australia. Zootaxa, 3187, 32–42.

Bauer, A.M. & Henle, K. (1994) Familia Gekkonidae (Reptilia, Sauria). Part 1 Australia and Oceania. Das Tierreich 109 

(part), Walter de Gruyter, Berlin, xiii + 309 pp.

Bauer, A.M., Kunya, K., Sumontha, M., Niyomwan, P., Pauwels, O.S.G., Chanhome, L. & Kunya, T. (2010) Cyrtodactylus 

dumnuii (Squamata: Gekkonidae), a new cave–dwelling gecko from Chiang Mai Province, Thailand. Zootaxa, 2570, 

41–50.

Brongersma, L.D. (1934) Contributions to Indo-Australian herpetology. Zoologische Mededelingen, 17, 161-251.

Brongersma, L.D. (1953) Gymnodactylus marmoratus (Gray). Proceedings, Koninklijke Nederlandsche Akademie van 

Wetenschappen, 62, 172–175.

Chan, K.O. & Norhayati, A. (2010) A new insular species of Cyrtodactylus (Squamata: Gekkonidae) from northeastern 

Peninsular Malaysia, Malaysia. Zootaxa, 2389, 47–56.

Darevsky, I.S. (1964) Two new species of gekkonid lizards from the Komodo island in Lesser Sundas Archipelago [sic]. 

Zoologischer Anzeiger, 173, 169–174.

Das, I. (1993) Cnemaspis gordongekkoi, a new gecko from Lombok, Indonesia, and the biogeography of oriental species of 

Cnemaspis (Squamata: Sauria: Gekkonidae). Hamadryad, 18, 1–9.

Das, I. (2004) Collecting in the “Land below the Wind”: herpetological explorations of Borneo. In: Bauer, A.M. (Ed.), 

Herpetological Expeditions and Voyages. Bonner zoologische Beiträge, 52, 231–243.

Dring, J.C.M. (1979) Amphibians and reptiles from northern Trengganu, Malaysia, with descriptions of two new geckos: 

Cnemaspis and Cyrtodactylus. Bulletin of the British Museum (Natural History), 34, 181–241.

Duméril, A.M.C. & Bibron, G. (1836) Erpétologie Générale ou Histoire Naturelle Complète des Reptiles. Vol. 3. Librairie 

Encyclopédique Roret, Paris, 528 pp.

http://dx.doi.org/10.5962/bhl.title.46831

Duméril, A.M.C., Bibron, G. & Duméril, A.H.A. (1854) Erpétologie Générale ou Histoire Naturelle Complète des Reptiles. 

Vol. 7. Partie 1. Librairie Encyclopédique Roret, Paris, France, 780 pp. 

http://dx.doi.org/10.5962/bhl.title.46831

Dunn, E.R. (1927) Results of the Douglas Burden Expedition to the island of Komodo. III. Lizards from the East Indies. 

American Museum Novitates, 288, 1–13.

Forcart, L. (1953) Die Amphibien und Reptilien von Sumba, ihre zoogeographischen Beziehungen und Revision der 

Unterarten von Typhlops polygrammicus. Verhandlungen der Naturforschenden Gesellschaft Basel, 64, 356–388.

Gray, J.E. (1831) A synopsis of the species of Class Reptilia. In: Griffith, E. & Pidgeon, E. (Eds.), The Animal Kingdom 

Arranged in Conformity with Its Organisation by the Baron Cuvier with Additional Descriptions of All the Species Hither 

Named, and of Many Before Noticed. Vol. 9. Whittaker, Treacher & Co., London, United Kingdom, pp. 1–110, pls. 1–55.

Grismer, L.L., Grismer, J.L., Wood, P.L. Jr., Ngo, V.T., Neang, T. & Chan, K.O. (2011) Herpetology on the fringes of the Sunda 

shelf: a discussion of discovery, taxonomy, and biogeography. Bonner zoologische Monographien, 57, 57–97.

Grismer, L.L., Shahrul, H., Evan, Q., Mohd, A.M., Chan, K.O., Grismer, J.L. & Norhayati, A. (2010) A new spiny, prehensile-

tailed species of Cyrtodactylus (Squamata: Gekkonidae) from Peninsular Malaysia with preliminary hypothesis of 

relationships based on morphology. Zootaxa, 2625, 40–52.

Grismer L.L, Wood, P.L. Jr. & Lim, K.K.P. (2012a) Cyrtodactylus majulah, a new species of bent-toed gecko (Reptilia: 

Squamata: Gekkonidae) from Singapore and the Riau Archipelago. Raffles Bulletin of Zoology, 60, 487–499.

Grismer, L.L., Wood, P.L. Jr., Quah, E.S.H., Anuar, S., Muin, M.A., Sumontha, M., Ahmad, N., Bauer, A.M., Wangkulangkul, 

S., Grismer, J.L. & Pauwels, O.S.G. (2012b) A phylogeny and taxonomy of the Thai-Malay Peninsula Bent-toed Geckos of 

the Cyrtodactylus pulchellus complex (Squamata: Gekkonidae): combined morphological and molecular analyses with 

descriptions of seven new species. Zootaxa, 3520, 1–55.

Heidrich, A., Rösler, H., Thanh, V.N., Böhme, W. & Ziegler, T. (2007) Another new Cyrtodactylus (Squamata: Gekkonidae) 

from Phong Nha - Ke Bang National Park, Central Truong Son, Vietnam. Zootaxa, 1445, 35–48. 

Iskandar, D., Rachmansah, A. & Umilaela (2011) A new bent-toed gecko of the genus Cyrtodactylus Gray, 1827 (Reptilia, 

Gekkonidae) from Mount Tompotika, eastern peninsula of Sulawesi, Indonesia. Zootaxa, 2838, 65–78.

Kaiser, H., Carvalho, V.L., Ceballos, J., Freed, P., Heacox, S., Lester, B., Richards, S.J., Trainor, C.R., Sanchez, C. & O’Shea, 

M. (2011) The herpetofauna of Timor-Leste: a first report. ZooKeys, 109, 19–86. 

http://dx.doi.org/10.3897/zookeys.109.1439

Kaiser, H., Sanchez, C., Heacox, S., Kathriner, A., Varela Ribeiro, A., Afranio Soares, Z., Lemos de Araujo, L., Mecke, S. & 

O’Shea, M. (2013) First report on the herpetofauna of Ataúro Island, Timor-Leste. Check List, 9, 752–762.

Linkem, C.W., McGuire, J.A., Hayden, C.J., Setiadi, M.I. & Bickford, D.P. (2008) A new species of bent-toe gecko 

(Gekkonidae: Cyrtodactylus) from Sulawesi Island, Eastern Indonesia. Herpetologica, 64, 224–234. 

http://dx.doi.org/10.1655/07-040.1

Mertens, R. (1930) Die Amphibien und Reptilien der Inseln Bali, Lombok, Sumbawa und Flores. Abhandlungen der 

Senckenbergischen Naturforschenden Gesellschaft, 42 (3), 115–344.

Monk, K.A., de Fretes, Y. & Lilley, G. (1997) The Ecology of Nusa Tenggara and Maluku. Periplus Editions, Singapore, 984 

pp.
 Zootaxa 3900 (4)  © 2014 Magnolia Press  ·  567NEW CYRTODACTYLUS FROM WEST TIMOR

http://dx.doi.org/10.5962/bhl.title.46831
http://dx.doi.org/10.5962/bhl.title.46831
http://dx.doi.org/10.3897/zookeys.109.1439
http://dx.doi.org/10.3897/zookeys.109.1439
http://dx.doi.org/10.1655/07-040.1
http://dx.doi.org/10.1655/07-040.1


O’Shea, M., Sanchez, C., Heacox, S., Kathriner, A., Carvalho, V.L., Riberiro, A.V., Soares, Z.A., de Araujo, L.L. & Kaiser, H. 

(2012) First update to herpetofaunal records from Timor-Leste. Asian Herpetological Research, 3, 114–126. 

http://dx.doi.org/10.3724/sp.j.1245.2012.00114

Oliver, P., Edgar, P., Mumpuni, Iskandar, D.T. & Lilley, R. (2009) A new species of bent-toed gecko (Cyrtodactylus: 

Gekkonidae) from Seram Island, Indonesia. Zootaxa, 2115, 47–55.

Rösler, H. & Glaw, F. (2008) A new species of Cyrtodactylus Gray, 1827 (Squamata: Gekkonidae) from Malaysia including a 

literature survey of mensural and meristic data in the genus. Zootaxa, 1729, 8–22.

Rösler, H. & Richards, S.J. & Günther, R. (2007) Remarks on morphology and taxonomy of geckos of the genus Cyrtodactylus

Gray, 1827, occurring east of Wallacea, with descriptions of two new species (Reptilia: Sauria: Gekkonidae). Salamandra, 

43, 193–230.

Sabaj Perez, M.H. (Ed.) (2014) Standard symbolic codes for institutional resource collections in herpetology and ichthyology: 

an online reference. Version 5.0 (22 September 2014). American Society of Ichthyologists and Herpetologists, 

Washington, D.C., USA. Available from: http://www.asih.org/resources (accessed 12 October 2014)

Sanchez, C., Carvalho, V. L., Kathriner, A., O'Shea, M. & Kaiser, H. (2012) First report on the herpetofauna of the Oecusse 

District, an exclave of Timor-Leste. Herpetology Notes, 5, 137–149.

Setiadi, M.I., McGuire, J.A., Brown, R.M., Zubairi, M., Iskandar, D.T., Andayani, N., Supriatna & Evans, B.J. (2011) Adaptive 

radiation and ecological opportunity in Sulawesi and Philippine fanged frog (Limnonectes) communities. American 

Naturalist, 178, 221–240. 

http://dx.doi.org/10.1086/660830

Smith, M.A. (1927) Contributions to the herpetology of the Indo-Australian region. Proceedings of the Zoological Society of 

London, 1927, 199–225.

Uetz, P. (2014) The Reptile Database. Available from: http://www.reptile-database.org (accessed 6 December 2014)

Weber, M. (1890) Reptilia from the Malay Archipelago. 1. Sauria, Crocodylidae, Chelonia. In: Weber, M. (Ed.), Zoologische 

Ergebnisse einer Reise in Niederländisch Ost-Indien. Teil 1 E. J. Brill, Leiden, pp. 158–177. [The Netherlands]

Wood, P.L., Jr., Heinicke, M.P., Jackman, T.R. & Bauer, A.M. (2012) Phylogeny of bent-toed geckos (Cyrtodactylus) reveals a 

west to east pattern of diversification. Molecular Phylogenetics and Evolution, 65, 992–1003. 

http://dx.doi.org/10.1016/j.ympev.2012.08.025

Zug, G.R. & Kaiser, H. (2014) A new species of four-toed skink (Squamata: Scincidae: Carlia peronii species group) from 

Pulau Sukur, Indonesia, with biogeographic notes on the herpetofauna of Flores and Komodo. Proceedings of the 

Biological Society of Washington, 126, 379–392. 

http://dx.doi.org/10.2988/0006-324x-126.4.379
KATHRINER ET AL. 568  ·  Zootaxa 3900 (4)  © 2014 Magnolia Press

http://dx.doi.org/10.3724/sp.j.1245.2012.00114
http://dx.doi.org/10.3724/sp.j.1245.2012.00114
http://www.taxonomy.nl/taxonomicon/Person.aspx?id=4740
http://www.taxonomy.nl/taxonomicon/Person.aspx?id=254
http://dx.doi.org/10.1086/660830
http://dx.doi.org/10.1086/660830
http://dx.doi.org/10.1016/j.ympev.2012.08.025
http://dx.doi.org/10.1016/j.ympev.2012.08.025
http://dx.doi.org/10.2988/0006-324x-126.4.379
http://dx.doi.org/10.2988/0006-324x-126.4.379

	Abstract
	Introduction
	Material and methods
	Cyrtodactylus celatus sp. nov.
	Discussion
	Acknowledgements
	Literature cited


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


