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Abstract

We describe Oligodon saiyok sp. nov. from Benjarat Nakhon Cave Temple, Sai Yok District, Kanchanaburi Province, 

western Thailand. It is characterized by a maximal known SVL of 626.1 mm; 13 maxillary teeth, the posterior two en-

larged; 8 supralabials; 17-17-15 dorsal scale rows; 181–187 ventrals and 38–43 subcaudals; a single anal; hemipenes ex-

tending in situ to the 18th subcaudal; dorsum with 21–22 dark blotches or white rings without vertebral or lateral stripes; 

and venter with a dense network of subrectangular dark blotches. It is the 7th squamate species believed to be endemic to 

Sai Yok District.
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Introduction

The Kukri snakes of the genus Oligodon Boie in Fitzinger, 1826 are distributed throughout tropical Asia and the 

genus currently includes about 76 recognized species, which makes of it one of the largest Asian snake genera 

(Uetz et al. 2016). Recent revisions showed that several species are in reality species complexes, and a dozen 

species have already been described in the 21st Century, with more descriptions to come (David et al. 2008a-b, 

2011, 2012). All species show a characteristic habitus, without marked neck, with a large rostral in relation to their 

semi-fossorial habits, and with typical kukri-shaped posterior maxillary teeth. Within the distribution of the genus, 

the Indochinese Peninsula and Thailand show the highest species diversity. More and more taxa with limited 

geographic distributions are discovered, some of them restricted to specific ecosystems such as sand dunes or 

limestone hills (Neang et al. 2012; Vassilieva 2015; Nguyen et al. 2016). 

In the course of our ongoing studies of the zoogeography and systematics of the reptiles of Thailand (see 

among our most recent contributions, Pauwels & Grismer 2016; Pauwels & Sumontha 2016; Pauwels et al. 2016), 

we collected two Oligodon individuals in a Buddhist temple at the entrance of a cave on a limestone mountain in 

Kanchanaburi Province, western Thailand. These Oligodon show a striking chromatical dimorphism comparable to 

the one found in O. purpurascens (Schlegel, 1837) (van Rooijen et al. 2011), but differs from the latter species and 

all other Oligodon in the region in pattern and scalation. We thus hereafter describe them as a new species. 

Material and methods

Measurements and meristic counts follow David et al. (2008a). All measurements were taken with a slide-caliper 
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to the nearest 0.1 mm. Ventral scales were counted according to Dowling (1951). The terminal scute is not included 

in the number of subcaudals. Dorsal scale row counts are given at one head length behind head, at midbody (i.e., at 

the level of the ventral plate corresponding to a half of the total number of ventrals), and at one head length before 

vent. Paired meristic characters are given left/right. Maxillary teeth were examined after removal and cleaning of 

the maxillary.

Comparisons were made using original species descriptions and revisions (see References; David et al. 2008a-

b; Orlov et al. 2010; van Rooijen et al. 2011; Zhang et al. 2011; Hasan et al. 2013; Vassilieva et al. 2013; Vassilieva 

2015; Nguyen et al. 2016 and literature cited therein) and preserved museum material in the Chulalongkorn 

University Museum of Zoology, Reptile Collection, Bangkok (CUMZ (R)), Institut Royal des Sciences Naturelles 

de Belgique, Brussels (IRSNB), Muséum national d’Histoire naturelle, Paris (MNHN), Queen Saovabha Memorial 

Institute, Thai Red Cross Society, Bangkok (QSMI), Royal Forest Department of Thailand, Bangkok (RFD), 

Natural History Museum, National Science Museum, Technopolis, Pathum Thani (THNHM) and United States 

National Museum, Washington (USNM) (see Appendix).

Abbreviations of morphological characters are as follows: Morphometry: ED, eye diameter (horizontal); HD, 

maximum head depth; HL, head length (from the tip of rostral to the posterior end of the jaw); HW, maximum head 

width; SnL, snout length (from the tip of rostral to the anterior eye margins); SVL, snout-vent length; TaL, tail 

length; TL, total length. Scalation & others: ASR, number of dorsal scale rows at neck (at one HL behind head); 

DSR, dorsal scale rows; IL, infralabial scale(s); LOR, loreal scale; MSR, number of dorsal scale rows at midbody 

(at number of VEN/2); MT: maxillary teeth; PosOc, postocular scale(s); PreOc, preocular scale(s); PreSubOc, 

presubocular scale (below the preocular and not in contact with the loreal); PSR: number of dorsal scale rows at 

one head length before vent; PV, preventral(s) (directly preceding the ventrals, unpaired, wider than long but not in 

contact with the 1st dorsal scale row); SC, subcaudal scale(s); SL, supralabial scale(s); SnL, snout length (from the 

tip of rostral to anterior eye margin); Tem, temporal formula; VEN, ventral scale(s).

Results

Description of Oligodon saiyok sp. nov.

(Figs 1–7)

Holotype. QSMI 1506 (field number MS 469); adult male from Wat Tham Benjarat Nakhon (= Benjarat Nakhon 

Cave Temple), Sai Yok District, Kanchanaburi Province, western Thailand; collected by K. Kunya, M. Sumontha 

and S. Dangsri on 7 October 2009 at 18.00.

Paratype. QSMI 1507 (field number MS 470), adult female, same locality and collector as holotype. It was 

found two hours later than the holotype.

Diagnosis. Oligodon saiyok sp. nov. can be distinguished from all other congeneric species by its maximal 

known SVL of 626.1 mm, 8 SL, 17-17-15 DSR, 181–187 VEN, single anal, 38–43 SC, 13 MT, a dorsal pattern 

with 21 or 22 large blotches or rings, and venter with a dense network of subrectangular dark blotches.

Description of holotype. Adult male. Body robust but elongate. Head short, neck moderately marked. Pupil 

round. SVL 626.1 mm. TaL 92.2 mm. Tail robust, tapering, accounting for 12.8 % of the TL (718.3 mm). HL 17.4 

mm; HW 8.7 mm; HD 6.2 mm. SnL 4.7 mm. Snout short (27 % of HL, 1.9 times as long as ED). ED 2.5 mm.

Body scalation. DSR 17-17-15, all smooth. DSR reduction from 17 to 15 occurs above the 133rd VEN by 

fusion of rows 4 and 5 (left) and 3 and 4 (right). Two PV + 187 VEN, laterally angulated. Anal plate single. SC 43, 

all divided.

Head scalation. Rostral thick, curved onto upper snout surface, well visible from above, separating internasals 

by about one third of their length. Rostral width 2.6 mm, rostral height 2.1 mm. Nasals vertically divided. Nostril 

large, piercing top of middle of nasal. Internasals in broad contact, shorter than prefrontals. Prefrontals 

subrectangular, distinctly wider than long. Length of suture between internasals shorter than length of suture 

between prefrontals. Frontal pentagonal, 1.5 times as long as wide (frontal length 4.8 mm, frontal width 3.3 mm); 

1/1 supraoculars, distinctly longer than wide; SL 8/8, 2nd and 3rd in contact with LOR, 4th and 5th in contact with 

orbit. LOR 1/1, distinctly longer (1.8 mm) than high (0.7 mm). PreOc 1/1, tall and narrow; no PreSubOc. PosOc 2/

2, the upper one larger. Tem 1+2 on each side. Mental width 1.9 mm, mental length 1.2 mm. IL 8/8, 1st pair in 
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contact behind mental, IL 1 to 4 in contact with anterior chin shields. First pair of chin shields distinctly longer than 

2nd pair.

Dentition. Thirteen MT, curved backwards, sharp, the two posterior ones enlarged, kukri-like.

Hemipenes. The hemipenes in situ reach the 18th SC.

FIGURE 1. Live holotype of Oligodon saiyok sp. nov. Photograph by K. Kunya.

Coloration in life. Dorsal surface of head grayish brown as the dorsum, but paler on the sides of the snout and 

rostral. Four chevron marks pointing frontwards on the head and neck. Chevrons blackish brown, somewhat paler 

grayish brown in their center, edged by darker pigmentation. Anteriormost chevron with its apex at the level of the 

posterior edge of the rostral, covering part of the internasals, prefrontals and frontal, and descending through the 

eye to cover part of the 5th and 6th SL. Second chevron with its tip in the middle of the frontal, covering part of the 

frontal, parietals, temporals and descending behind the mouth angle to the ventrals. Third chevron with its anterior 

tip on the parietals, covering part of the parietals and the nape. Fourth chevron smallest, located midway between 

the third chevron and the first dorsal blotch. Dorsum surface grayish brown, with all dorsal scales finely but 

densely dotted with blackish brown. A series of 21 blackish brown blotches on dorsum, somewhat paler grayish 

brown in their center, edged by darker pigmentation, 2 or 3 DSR long and 5 or 6 DSR broad, i.e. covering the 

vertebral scale row and 2 or 3 adjacent rows. First blotch located at 14 scales behind parietals. An irregular blackish 

transversal zig-zag separates chevrons. Some irregular blackish marks on lower flanks under each chevron. Five 

similarly colored blotches above tail. No dorsal stripes. Ventral surface of head uniform cream. Belly cream with 

numerous subrectangular dark grayish brown blotches increasing in density posteriorly. Underside of tail cream 

with some subrectangular dark grayish brown blotches anteriorly. Iris light golden brown, speckled with black.

Variation. Table 1 presents the main meristic and morphometric characters for the holotype and the paratype. 

The largest known specimen is the holotype. The relative tail length (TaL/TL) for the female paratype is 11.6 %, 

i.e., slightly shorter than in the male. The paratype’s frontal is 1.4 times as long as wide (frontal length 4.2 mm, 

frontal width 2.9 mm). In the paratype, the DSR reduction from 17 to 15 occurs above the 131st VEN by fusion of 

rows 4 and 5 on the left side and fusion of rows 3 and 4 on the right side. The most noticeable difference between 

the holotype and the paratype is the dorsum color pattern (see Figs. 5 and 7). Contrary to the male holotype, the 
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female paratype does not show dorsal dark blotches but well-defined white rings bordered by a black line, in a 

number that is comparable to the number of blotches in the male holotype. Excluding the similarly colored chevron 

on the nape, the dorsum displays 22 such rings and the tail 4. These rings do not fully encircle the body as they do 

not reach the ventrals. The posterior rings are less contrasted than the anterior ones. The color of the iris in life is 

the same as in the holotype.

FIGURE 2. Ventral view of the preserved holotype of Oligodon saiyok sp. nov. Photograph by M. Sumontha.

Distribution and natural history. Oligodon saiyok sp. nov. is currently known only from its type locality in 

Sai Yok District (Figs. 8 and 9). Both individuals were found active at night (18.00 and 20.00 respectively) in a 

Buddhist temple at the entrance of a cave on a limestone hill. They were rather aggressive when caught.

Other reptiles we found in syntopy at the type locality include Cyrtodactylus cf. peguensis (Boulenger) and C. 

tigroides Bauer, Sumontha & Pauwels, 2003, Dixonius hangseesom Bauer, Sumontha, Grossmann, Pauwels & 

Vogel, 2004, Gekko gecko (Linnaeus) and G. nutaphandi Bauer, Sumontha & Pauwels, 2008 (Gekkonidae), and 

Trimeresurus kanburiensis Smith (Viperidae). Syntopic amphibians we observed included Duttaphrynus 

melanostictus (Schneider) (Bufonidae), Kaloula pulchra Gray, Micryletta inornata lineata (Taylor) (Microhylidae) 

and Polypedates megacephalus Hallowell (Rhacophoridae). A color pattern dimorphism similar to the one 

observed in Oligodon saiyok sp. nov. has been documented for O. purpurascens by van Rooijen et al. (2011). The 

blotched pattern provides a cryptic coloration in the leaf litter, while the conspicuous ringed pattern suggests a 

mimicry of an aposematic signal, as noted by van Rooijen et al. (2011); these latter authors did not mention any 

link between the pattern observed and the sex of the individuals.

Etymology. The specific epithet is an invariable noun in honor of the administrative district where the type-

locality lies. We suggest the following common names: Ngu Ngod Sai Yok (Thai), Sai Yok Kukri Snake (English), 

Oligodon de Saï Yok (French), and Sai Yok Kukrinatter (German).
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FIGURE 3. Dorsal view of the head of the preserved holotype of Oligodon saiyok sp. nov. Photograph by M. Sumontha.

FIGURE 4. Left view of the head of the preserved holotype of Oligodon saiyok sp. nov. Photograph by M. Sumontha.



 Zootaxa 4294 (3)  © 2017 Magnolia Press  ·  321A NEW KUKRI SNAKE FROM SAI YOK

FIGURE 5. Live paratype of Oligodon saiyok sp. nov. Photograph by K. Kunya.

FIGURE 6. Ventral view of the preserved paratype of Oligodon saiyok sp. nov. Photograph by M. Sumontha.
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FIGURE 7. Left view of the head of the preserved paratype of Oligodon saiyok sp. nov. Photograph by M. Sumontha.

TABLE 1. Meristic and morphometric (in mm) data for the holotype and paratype of Oligodon saiyok sp. nov. Paired 

meristic characters are given left/right. Paired measurements are given for the right side. Supralabial numbers are 

followed in brackets by the ones contacting the orbit. Infralabial numbers are followed in brackets by how many contact 

the anterior chin shields. A = anal plate; S = single. For the other abbreviations, see Material and methods.

continued.

Comparisons with other species

The hemipenial structure, as well as the scalation, the dorsal color pattern and the number of maxillary teeth, were 

used as main criteria to gather Oligodon species of the Indochinese Peninsula and Thailand into several informal 

groups (Smith 1943; Wagner 1975; David et al. 2008b; Green 2010; Green et al. 2010; Orlov et al. 2010; Jiang et 

al. 2012; Neang et al. 2012; Neang & Hun 2013; Vassilieva 2015). Because the hemipenes of the holotype of 

Oligodon saiyok sp. nov. were not everted during its preservation, the hemipenial structure, except its length in 

situ, are unknown to us. Hemipenial characters are unavailable for a number of other Oligodon species. We 

Specimen number Sex SVL TaL HL HW HD ED DSR PV + VEN A

QSMI 1506, holotype M 626.1 92.2 17.4 8.7 6.2 2.5 17-17-15 2 + 187 S

QSMI 1507, paratype F 494.0 65.1 14.9 9.0 5.9 2.4 17-17-15 1 + 181 S

Specimen number Sex SC SL IL LOR PreOc PreSubOc PosOc Tem

QSMI 1506, holotype M 43, D 8 (4-5) / 
8 (4-5)

8 (4) / 
8 (4)

1 / 1 1 / 1 0 / 0 2 / 2 1+2 (L) / 
1+2 (R)

QSMI 1507, paratype F 38, D 8 (4-5) / 
8 (4-5)

8 (4) / 
8 (4)

1 / 1 1 /1 0 / 0 2 / 2 1+2 (L) / 
1+2 (R)
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consequently provide a comparison of our new species with all Oligodon species found in Thailand, Myanmar, 

Laos, Cambodia and Vietnam, using morphological and chromatical characters except the hemipenes structure. 

FIGURE 8. Geographical location of the type-locality (red star) of Oligodon saiyok sp. nov. in Kanchanaburi Province, 
western Thailand. Map by W. Sodoab.

Compared to the informal ‘‘Oligodon cinereus group’’, the new species is distinguished from O. albocinctus

(Cantor, 1839) by its 17 MSR (vs. 19 or rarely 21), generally lower SC number (38–43 vs. 42–69), 13 (vs. 10–12) 

MT (O. saiyok sp. nov. also differs from O. amabilis (Günther, 1868), described from the ‘‘Arrakan Hills’’ and 

regarded by some authors as a synonym of O. albocinctus, by its 17 [vs. 19] MSR, much lower SC number [38–43 

vs. 75] and much lower number of dorsal rings [22 vs. 41], cf. the original description by Günther 1868); from O. 

cinereus cinereus (Günther, 1864) by its blotched or ringed (vs. uniform or reticulate) dorsal pattern, its higher 

VEN number (181–187 vs. 156–178) and longer hemipenes, reaching the 18th (vs the 14th at most) in situ; from O. 

cinereus pallidocinctus Bourret, 1934 by its 13 (vs. 11–12) MT, its higher VEN number (181–187 vs. 164–176), its 

longer hemipenes, reaching the 18th SC (vs the 12th at most) in situ, its 21 or 22 dorsal blotches or rings (vs. 27–34 

rings), presence of a chevron in adults (vs. only in young individuals), and its heavily maculated venter (vs. 

unspotted); from O. cinereus tamdaoensis (Bourret, 1935) by its 13 (vs. 11–12) MT, more SC in males (43 vs. 30–

42) and in females (38 vs. 30–36, cf. David et al. 2011) and longer hemipenes, reaching the 18th SC (vs the 11th at 

most) in situ; from O. inornatus (Boulenger, 1914) by its ASR and MSR of 17 (vs. 15), higher VEN number (181–
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187 vs. 169–174), 13 (vs. 11–12) MT, presence (vs. absence) of a chevron, and blotched or ringed pattern (vs. no 

pattern or with reticulations); from O. joynsoni (Smith, 1917) by its 13 (vs. 11 or 12) MT, one (vs. 2, exceptionally 

one) anterior temporal, lower VEN number in females (181 vs. 193–200, see Jiang et al. 2012), its blotched or 

ringed (vs. reticulate) dorsal pattern, and its longer hemipenes, reaching the 18th SC (vs the 14th at most) in situ (we 

agree with David et al. 2011 in the re-identification as O. joynsoni of the Thai records of O. cinereus multifasciatus

Jan and O. cinereus swinhonis Günther, 1864 by Taylor 1965); from O. macrurus (Angel, 1927) by its 13 (vs. 14 or 

15) MT, much higher VEN number (181–187 vs. 139–162), lower SC number (38–43 vs. 45–94), and much shorter 

hemipenes, reaching the 18th SC at most (vs. 28th) in situ; from O. nagao David, Nguyen, Nguyen, Jiang, Chen, 

Teynié & Ziegler, 2012 by its 13 (vs. 9 or 10) MT with last 2 (vs. 3) enlarged, and 21 or 22 blotches or rings on 

dorsum (vs. 27–37 blotches); from O. purpurascens by its 17 (vs. 19 or 21) MSR, 13 (vs. 9 or 10) MT, one (vs. 2) 

anterior temporals, and 21 or 22 rings or blotches on dorsum (vs. 10–18 blotches); and from O. splendidus

(Günther, 1875) by its 13 (vs. 10 or 11) MT, 17 (vs. 21) MSR, and 21 or 22 blotches or rings on dorsum (vs. 14–17 

blotches). Based on its dorsal color pattern and its scalation, we suggest that Oligodon saiyok sp. nov. is a member 

of the ‘‘O. cinereus group’’, possibly more closely related to O. nagao with which it shares a similar dorsal pattern 

(at least for the males known in both species) and karst-dwelling habits.

FIGURE 9. Biotope of Oligodon saiyok sp. nov. at the type locality. Photograph by M. Sumontha.

Within the ‘‘Oligodon cyclurus group’’, O. saiyok sp. nov. is distinguished from O. cattienensis Vassilieva, 

Geissler, Galoyan, Poyarkov, Wayne Van Devender & Böhme, 2013 by its higher number of VEN (181–187 vs. 

167–178) and SC (38–43 vs. 31–35), 13 (vs. 8–10) MT whose last 2 (vs. 3) are enlarged, and 21 or 22 rings or 

blotches on dorsum (vs. 24–35 blotches); from O. chinensis (Günther, 1888) by its lower SC number (38–43 vs. 

47–64), 13 (vs. 9 or 10) MT, and longer hemipenes, reaching the 18th SC (vs. 12–13th) in situ; from O. condaoensis

Nguyen, Nguyen, Le & Murphy, 2016, endemic to Hon Ba Island in southern Vietnam, by its higher number of 

VEN (181–187 vs. 168–176) and SC (38–43 vs. 33–37), longer hemipenes, reaching the 18th SC (vs. 13–14th) in 
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situ, and presence (vs. absence) of dorsal rings or blotches; from O. cyclurus (Cantor, 1839) by its 13 (vs. 9 or 10) 

MT, ASR and MSR of 17 (vs. 19), and higher VEN number (181–187 vs. 160–173); from O. fasciolatus (Günther, 

1864) by its 17 ASR (vs. 21 or 23), 17 MSR (vs. 21) and 15 PSR (vs. 17); from O. formosanus (Günther, 1872) by 

its 13 MT (vs. 10 or 11), 17 ASR and MSR (vs. 19), and the absence (vs. presence) of dorsal stripes (see also 

patterns of live individuals illustrated by Huang et al. 2011); from O. kampucheaensis Neang, Grismer & Daltry, 

2012 by its 17 ASR and MSR (vs. 15), higher VEN number (181–187 vs. 164), 13 MT (vs. 11), much longer 

hemipenes, reaching the 18th SC (vs. 11th) in situ, and 21 or 22 rings or blotches on dorsum (vs. 17 rings); from O. 

ocellatus (Morice, 1875) by its 17 ASR and MSR (vs. 19), higher VEN number (181–187 vs. 152–180), and 13 (vs. 

9–11) MT; from O. saintgironsi David, Vogel & Pauwels, 2008 by its ASR of 17 (vs. 19), 13 (vs. 10–12) MT with 

last 2 (vs. 3) enlarged, lower SC number (38–43 vs. 53–59), and much shorter hemipenes, reaching in situ at most 

the 18th (vs. 28th) SC. 

Compared with species of the ‘‘Oligodon taeniatus group’’, largely present in Thailand, O. saiyok sp. nov.

differs from O. barroni (Smith, 1916) by its much larger size (maximum TL 718.3 vs. 401 mm), much higher VEN 

number (181–187 vs. 136–160), and longer hemipenes, reaching the 18th SC (vs. 10–12th) in situ; from O. deuvei

David, Vogel & van Rooijen, 2008 by its larger size (maximum TL 718.3 vs. 530 mm), much higher VEN number 

(181–187 vs. 140–155), longer hemipenes, reaching the 18th SC (vs. 12th) in situ, and absence (vs. presence) of 

dorsal stripes; from O. moricei David, Vogel & van Rooijen, 2008 by its much larger size (maximum TL 718.3 vs. 

442 mm), higher VEN number (181–187 vs. 175), and absence (vs. presence) of dorsal stripes; from O. mouhoti

(Boulenger, 1914) by its much larger size (maximum TL 718.3 vs. 339 mm), much higher VEN number (181–187 

vs. 145–163), 13 MT (14–16) and absence (vs. presence) of dorsal stripes; from O. pseudotaeniatus David, Vogel 

& van Rooijen, 2008 by its much larger size (maximum TL 718.3 vs. 320 mm), much higher VEN number (181–

187 vs. 137–156), longer hemipenes, reaching the 18th SC (vs. 14–16th) in situ, 13 (vs. 15) MT, and absence (vs. 

presence) of dorsal stripes; and from O. taeniatus (Günther, 1861) by its much larger size (maximum TL 718.3 vs. 

447 mm), higher VEN number (181–187 vs. 142–165), 17 ASR and MSR (vs. 19), longer hemipenes, reaching the 

18th SC (vs. 14–16th) in situ, 13 (vs. 14–18) MT, and absence (vs. presence) of dorsal stripes. Oligodon saiyok sp. 

nov. is distinguished from O. arenarius Vassilieva, 2015 by its much larger size (maximum TL 718.3 vs. 389 mm), 

much higher VEN number (181–187 vs. 131–144), 13 (vs. 6–8) MT, presence (vs. absence) of blotches or rings on 

dorsum, and heavily maculated (vs. immaculate) belly. 

Oligodon saiyok sp. nov. differs from the ‘‘O. cruentatus-planiceps-theobaldi-torquatus group’’: from O. 

cruentatus (Günther, 1868) by its higher VEN number (181–187 vs. 148–173), single (vs. divided) anal plate, 13 

(vs. 14–16) MT and absence (vs. presence) of dorsal stripes; from O. planiceps (Boulenger, 1888) by its 17 (vs. 13) 

MSR, 8 (vs. 5) SL, much higher VEN number (181–187 vs. 132–145), higher SC number (38–43 vs. 22–27), single 

(vs. divided) anal, and 13 (vs. 10) MT; from O. theobaldi (Günther, 1868) by its 13 (vs. 15 or 16) MT, single (vs. 

divided) anal, and a blotched or ringed (vs. reticulated) dorsum; and from O. torquatus (Boulenger, 1888) by its 

higher number of VEN (181–187 vs. 144–169) and SC (38–43 vs. 25–34), 17 (vs. 15) MSR, single (vs. divided) 

anal, 13 (vs. 15 or 16) MT, a blotched or ringed (vs. reticulated) dorsum and the absence (vs. presence) of dorsal 

stripes. 

The new species differs from Oligodon annamensis Leviton, 1953 by the presence (vs. absence) of a LOR, two 

(vs. one) PosOc, 8 (vs. 6) SL, more VEN (181–187 vs. 159–170), and 17 (vs. 13) MSR; from O. catenatus (Blyth, 

1854) by the presence (vs. absence) of a LOR and internasals, 8 (vs. 6) SL, 17 (vs. 13) MSR, single (vs. divided) 

anal, and absence (vs. presence) of dorsal stripes; from O. dorsalis (Gray, 1835) by its 17 (vs. 15) MSR, single (vs. 

divided) anal, and absence (vs. presence) of dorsal stripes; from O. eberhardti Pellegrin, 1910 by its 8 (vs. 6) SL, 

17 (vs. 13) MSR, single (vs. divided) anal, and 13 (vs. 7) MT; from O. hamptoni Boulenger, 1918 by its 17 (vs. 15) 

MSR, 8 (vs. 5) SL, single (vs. divided) anal, higher number of VEN (181–187 vs. 160–175) and of SC (38–43 vs. 

30–32), and the absence (vs. presence) of dorsal stripes; from O. jintakunei Pauwels, Wallach, David & Chanhome, 

2002, still known only by its holotype from Krabi Province, by its distinct (vs. fused) internasals and prefrontals, 

17 (vs. 15) MSR, lower number of VEN (181–187 vs. 189) and SC (38–43 vs. 46), single (vs. divided) anal, 13 (vs. 

6) MT, and heavily maculated (vs. immaculate) belly; from O. lacroixi Angel & Bourret, 1933 by the presence (vs. 

absence) of a LOR and internasals, 8 (vs. 5) SL, 17 (vs. 15) MSR, higher number of VEN (181–187 vs. 162–178) 

and SC (38–43 vs. 25–33), single (vs. divided) anal, 13 (vs. 8–12) MT, and the absence (vs. presence) of dorsal 

stripes; and from O. mcdougalli Wall, 1905 by the presence (vs. absence) of a LOR, 17 (vs. 13) MSR, lower VEN 

number (181–187 vs. 199), anal single (vs. divided), and the absence (vs. presence) of dorsal stripes. 



SUMONTHA ET AL.326  ·  Zootaxa 4294 (3)  © 2017 Magnolia Press

Oligodon saiyok sp. nov. increases the already exceptionally high number of squamates endemic to Sai Yok 

District, still unexplained to date: Cnemaspis huaseesom Grismer, Sumontha, Cota, Grismer, Wood, Pauwels & 

Kunya, 2010, Cyrtodactylus saiyok Panitvong, Sumontha, Tunprasert & Pauwels, 2014 and C. tigroides Bauer, 

Sumontha & Pauwels, 2003, Dixonius hangseesom Bauer, Sumontha, Grossmann, Pauwels & Vogel, 2004, Gekko 

nutaphandi Bauer, Sumontha & Pauwels, 2008, and Trimeresurus kanburiensis Smith, 1943 (see David et al. 

2004). Apiwathnasorn et al. (2011: 1406) indicated that Wat Benjarat Cave is a popular touristic attraction. Like a 

number of other Thai endemic reptiles living in cave or their direct surroundings, Oligodon saiyok sp. nov. has to 

cope with a high degree of human disturbance (Pauwels et al. 2016), in this case due to religious activities and 

tourism. We have never encountered Oligodon saiyok sp. nov. in the pet trade, and we do not believe that it is 

currently under any specific conservation threat besides its habitat’s degradation.

Acknowledgements

OSGP is grateful to Sébastien Bruaux, Georges Lenglet and Terry Walschaerts (IRSNB), Tanya Chan-ard 

(THNHM), Lawan Chanhome (QSMI), Steve W. Gotte, Ron Heyer, Roy W. McDiarmid and George Zug (USNM), 

Ivan Ineich (MNHN) and Kumthorn Thirakhupt (CUMZ) for providing access to the herpetological collections of 

their respective institutions. We thank Watchira Sodoab for preparing the map.

References

Angel, F. (1927) Liste des reptiles et des batraciens rapportés de l’Indo-Chine par M. P. Chevey. Description d’une variété 
nouvelle de Simotes violaceus Cantor. Bulletin du Muséum d’Histoire Naturelle, 33 (6), 496–498.

Angel, F. & Bourret, R.L. (1933) Sur une petite collection de serpents du Tonkin. Descriptions d’espèces nouvelles. Bulletin de 

la Société Zoologique de France, 58 (3–4), 129–140.
Apiwathnasorn, C., Samung, Y., Prummongkol, S., Phayakaphon, A. & Panasopolkul, C. (2011) Cavernicolous species of 

phlebotomine sand flies from Kanchanaburi Province, with an updated species list for Thailand. Southeast Asian Journal 

of Tropical Medicine and Public Health, 42 (6), 1405–1409.
Bauer, A.M., Sumontha, M., Grossmann, W., Pauwels, O.S.G. & Vogel, G. (2004) A new species of Dixonius (Squamata: 

Gekkonidae) from Kanchanaburi Province, western Thailand. Current Herpetology, 23 (1), 17–26.
https://doi.org/10.5358/hsj.23.17

Bauer, A.M., Sumontha, M. & Pauwels, O.S.G. (2003) Two new species of Cyrtodactylus (Reptilia: Squamata: Gekkonidae) 
from Thailand. Zootaxa, 376 (1), 1–18.
https://doi.org/10.11646/zootaxa.376.1.1

Bauer, A.M., Sumontha, M. & Pauwels, O.S.G. (2008) A new red-eyed Gekko (Reptilia: Gekkonidae) from Kanchanaburi 
Province, Thailand. Zootaxa, 1750, 32–42.

Blyth, E. (1854) Notices and descriptions of various reptiles, new or little known. Journal of the Asiatic Society of Bengal, 23 
(3), 287–302.

Boulenger, G.A. (1888) An account of the Reptilia obtained in Burma, north of Tenasserim, by M.L. Fea, of the Genoa Civic 
Museum. Annali del Museo Civico di Storia Naturale di Genova, 2 (6), 593–604, pls. 5–7.

Boulenger, G.A. (1914) Descriptions of new reptiles from Siam. With notes by Malcolm Smith, M.R.C.S., L.R.C.P. The 

Journal of the Natural History Society of Siam, 1 (2), 67–70.
Boulenger, G.A. (1918) Description of a new snake of the genus Oligodon from Upper Burma. Proceedings of the Zoological 

Society of London, 89 (1), 9–10.
https://doi.org/10.1111/j.1096-3642.1918.tb02074.x

Bourret, R.L. (1934) Notes herpétologiques sur l’Indochine française. II. Sur quelques serpents des montagnes du Tonkin. 
Bulletin Général de l’Instruction Publique, 14 (8), 149–157.

Bourret, R.L. (1935) Notes herpétologiques sur l’Indochine française. X. Les serpents de la station d’altitude du Tam-dao. 
Bulletin Général de l’Instruction Publique, 15 (8), 259–271.

Cantor, T.E. (1839) Spicilegium serpentium indecorum. Proceedings of the Zoological Society of London, 1839, 31–34 & 49–
55.

David, P., Das, I. & Vogel, G. (2011) On some taxonomic and nomenclatural problems in Indian species of the genus Oligodon 

Fitzinger, 1826 (Squamata: Colubridae). Zootaxa, 2799, 1–14.
David, P., Nguyen, T.Q., Nguyen, T.T., Jiang, K., Chen, T., Teynié, A. & Ziegler, T. (2012) A new species of the genus 

Oligodon Fitzinger, 1826 (Squamata: Colubridae) from northern Vietnam, southern China and central Laos. Zootaxa, 
3498, 45–62.

David, P., Vogel, G. & Pauwels, O.S.G. (2008a) A new species of the genus Oligodon Fitzinger, 1826 (Squamata: Colubridae) 



 Zootaxa 4294 (3)  © 2017 Magnolia Press  ·  327A NEW KUKRI SNAKE FROM SAI YOK

from southern Vietnam and Cambodia. Zootaxa, 1939, 19–37.
https://doi.org/10.11646/zootaxa.4058.2.4

David, P., Vogel, G., Sumontha, M., Pauwels, O.S.G. & Chanhome, L. (2004) Expanded description of the poorly known 
pitviper Trimeresurus kanburiensis Smith, 1943, with confirmation of the validity of Trimeresurus venustus Vogel, 1991 
(Reptilia: Serpentes: Crotalidae). Russian Journal of Herpetology, 11 (2), 81–90.

David, P., Vogel, G. & van Rooijen, J. (2008b) A revision of the Oligodon taeniatus (Günther, 1861) group (Squamata: 
Colubridae), with the description of three new species from the Indochinese Region. Zootaxa, 1965, 1–49.

Dowling, H.G. (1951) A proposed standard system of counting ventrals in snakes. British Journal of Herpetology, 1 (5), 97–99.
Fitzinger, L.J.F.J. (1826) Neue classification der Reptilien nach ihren natürlichen Verwandtschaften, nebst einer 

Verwandtschafts-Tafel und einem Verzeichnisse der Reptilien-Sammlung des k. k. zoolog. Museums zu Wien. Heubner, J.G., 
Wien, xiii + 66 pp., tab.

Gray, J.E. (1832–1835) Illustrations of Indian zoology; chiefly selected from the collection of the Major-General Hardwicke, 

F.R.S., L.S., M.R.A.S., M.R.I.A. & C. Vol. II. Parts XI–XX. Adolphus Richter and Co & Parbury, Allen, and Co, London, 1 
+ 2 pp., 102 pls.

Green, M.D. (2010) Molecular phylogeny of the snake genus Oligodon (Serpentes: Colubridae), with an annotated checklist 

and key. Master of Science Thesis, University of Toronto, viii + 161 pp.
Green, M.D., Orlov, N.L. & Murphy, R.W. (2010) Toward a phylogeny of the kukri snakes, genus Oligodon. Asian 

Herpetological Research, 1 (1), 1–21.
Grismer, L.L., Sumontha, M., Cota, M., Grismer, J.L., Wood, P.L., Pauwels, O.S.G. & Kunya, K. (2010) A revision and 

redescription of the rock gecko Cnemaspis siamensis (Taylor 1925) (Squamata: Gekkonidae) from Peninsular Thailand 
with descriptions of seven new species. Zootaxa, 2576, 1–55.

Günther, A. (1861) Second list of Siamese reptiles. Proceedings of the Zoological Society of London, 1861 (4), 187–189.
Günther, A. (1864) The reptiles of British India. Ray Society, London, xxvii + 452 pp., 26 pls.
Günther, A. (1868) Sixth account of new species of snakes in the collection of the British Museum. Annals and Magazine of 

Natural History, 4 (1), 413–429 + pl. XVII–XIX. 
https://doi.org/10.1080/00222936808695725

Günther, A. (1872) Seventh account of new species of snakes in the collection of the British Museum. Annals and Magazine of 

Natural History, 4, 9 (49), 13–37, pls. 3–6.
Günther, A. (1875) Second report on collections of Indian reptiles obtained by the British Museum. Proceedings of the 

Zoological Society of London, 1875, 224–234, pls. 30–34.
Günther, A. (1888) On a collection of reptiles from China. Annals and Magazine of Natural History, 6, 1 (3), 165–172, pl. 12. 

https://doi.org/10.1080/00222938809460702
Hasan, M.K., Feeroz, M.M., Ahmed, S., Ahmed, A. & Saha, S. (2013) The confirmed record of Oligodon albocinctus (Cantor, 

1839) from Bangladesh. Taprobanica, 5 (1), 77–80.
https://doi.org/10.4038/tapro.v5i1.5675

Huang, W.-S., Greene, H.W., Chang, T.-J. & Shine, R. (2011) Territorial behavior in Taiwanese kukrisnakes (Oligodon 

formosanus). Proceedings of the National Academy of Sciences, 108 (18), 7455–7459.
https://doi.org/10.1073/pnas.1101804108

Jiang, K., Chen, T., David, P., Vogel, G., Hou, M., Yuan, Z., Meng, Y. & Che, J. (2012) On the occurrence of Oligodon joynsoni

(Smith, 1917) in China (Squamata: Colubridae). Asian Herpetological Research, 3 (4), 316–321.
Leviton, A.E. (1953) A new snake of the genus Oligodon from Annam. Journal of the Washington Academy of Sciences, 43 

(12), 422–424.
Morice, A. (1875) Coup d’oeil sur la faune de la Cochinchine française. Archives de médecine navale, 24, 5–101.
Neang, T., Grismer, L.L. & Daltry, J.C. (2012) A new species of kukri snake (Colubridae: Oligodon Fitzinger, 1826) from the 

Phnom Samkos Wildlife Sanctuary, Cardamom Mountains, southwest Cambodia. Zootaxa, 3388, 41–55.
Neang, T. & Hun, S. (2013) First record of Oligodon annamensis Leviton, 1953 (Squamata: Colubridae) from the Cardamom 

Mountains of southwest Cambodia. Herpetology Notes, 6, 271–273.
Nguyen, S.N., Nguyen, V.D.H., Le, S.H. & Murphy, R.W. (2016) A new species of kukri snake (Squamata: Colubridae: 

Oligodon Fitzinger, 1826) from Con Dao Islands, southern Vietnam. Zootaxa, 4139 (2), 261–273.
https://doi.org/10.11646/zootaxa.4139.2.9

Orlov, N.L., Ryabov, S.A., Nguyen, T.T. & Nguyen, T.Q. (2010) Rediscovery and redescription of two rare snake species: 
Oligodon lacroixi Angel et Bourret, 1933 and Maculophis bellus chapaensis (Bourret, 1934) [Squamata: Ophidia: 
Colubridae] from Fansipan Mountains, northern Vietnam. Russian Journal of Herpetology, 17 (4), 310–322.

Panitvong, N., Sumontha, M., Tunprasert, J. & Pauwels, O.S.G. (2014) Cyrtodactylus saiyok sp. nov., a new dry evergreen 
forest-dwelling Bent-toed Gecko (Squamata: Gekkonidae) from Kanchanaburi Province, western Thailand. Zootaxa, 3869 
(1), 64–74.
https://doi.org/10.11646/zootaxa.3869.1.6

Pauwels, O.S.G. & Grismer, L.L. (2016) First documented record of the Long-tailed Ringneck Gongylosoma longicauda

(Squamata: Colubridae) in Thailand. Russian Journal of Herpetology, 23 (3), 239–242.
Pauwels, O.S.G., Kunya, K. & Vogel, G. (2008) Über ein Albinoexemplar von Oligodon fasciolatus (Serpentes: Colubridae) aus 

Thailand. Elaphe, 16 (2), 54–56.



SUMONTHA ET AL.328  ·  Zootaxa 4294 (3)  © 2017 Magnolia Press

Pauwels, O.S.G. & Sumontha, M. (2016) Taxonomic identity of two enigmatic aquatic snake populations (Squamata: 
Homalopsidae: Cerberus and Homalopsis) from southern Thailand. Zootaxa, 4107 (2), 293–300.
https://doi.org/10.11646/zootaxa.4107.2.11

Pauwels, O.S.G., Sumontha, M. & Ellis, M. (2016) Les geckos cavernicoles des grottes aménagées et exploitées de Thaïlande: 
diversité et problématiques de conservation. In: Abstracts. 44e congrès de la Société Herpétologique de France, 2e 

congrès franco-belge d’Herpétologie, Namur, 30 septembre - 2 octobre 2016. Société Herpétologique de France & 
Natagora, 36 pp.

Pauwels, O.S.G., Wallach, V., David, P. & Chanhome, L. (2002) A new species of Oligodon Fitzinger, 1826 (Serpentes, 
Colubridae) from southern peninsular Thailand. Natural History Journal of Chulalongkorn University, 2 (2), 7–18.

Pellegrin, J. (1910) Description d’une variété nouvelle de l’Oligodon herberti Boulenger, provenant du Tonkin. Bulletin de la 

Société Zoologique de France, 35 (2), 30–32.
https://doi.org/10.5962/bhl.part.16418

Schlegel, H. (1837) Essai sur la physionomie des serpens. II. Partie descriptive. J. Kips, Hz., H. & Van Stockum, W. P., The 
Hague, 606 + xv pp.; Atlas, 2 pp., 21 pls., 3 maps, 2 tab.

Smith, M.A. (1916) Descriptions of three new lizards and a new snake from Siam. The Journal of the Natural History Society 

of Siam, 2 (1), 44–47.
Smith, M.A. (1917) Description of a new snake and a new frog from Siam. The Journal of the Natural History Society of Siam, 

2 (4), 276–278.
Smith, M.A. (1943) The Fauna of British India, Ceylon and Burma, including the whole of the Indo-chinese subregion. Reptilia 

and Amphibia. Vol. III. Serpentes. Taylor & Francis, London, xii + 583 pp.
Taylor, E.H. (1965) The serpents of Thailand and adjacent waters. The University of Kansas Science Bulletin, 45 (9), 609–1096.
Uetz, P., Freed, P. & Hosek, J. (Eds.) (2016) The Reptile Database. Available from: http://www.reptile-database.org/ (accessed 

7 May 2017)
van Rooijen, J., Wood, P.L., Grismer, J.L., Grismer, L.L. & Grossmann, W. (2011) Color pattern dimorphism in the colubrid 

snake Oligodon purpurascens (Schlegel, 1837) (Reptilia: Squamata). Russian Journal of Herpetology, 18 (3), 215–220.
Vassilieva, A.B. (2015) A new species of the genus Oligodon Fitzinger, 1826 (Squamata: Colubridae) from coastal southern 

Vietnam. Zootaxa, 4058 (2), 211–226.
https://doi.org/10.11646/zootaxa.4058.2.4

Vassilieva, A.B., Geissler, P., Galoyan, E.A., Poyarkov, N.A., Wayne Van Devender, R. & Böhme, W. (2013) A new species of 
kukri snake (Oligodon Fitzinger, 1826; Squamata: Colubridae) from the Cat Tien National Park, southern Vietnam. 
Zootaxa, 3702 (3), 233–246.
https://doi.org/10.11646/zootaxa.3702.3.2

Wagner, F.W. (1975) A revision of the Asian colubrid snakes Oligodon cinereus (Günther), Oligodon joynsoni (Smith), and 

Oligodon cyclurus (Cantor). Unpublished MS thesis, Baton Rouge, Louisiana State University, 97 pp.
Wall, F. (1905) Description of a new snake from Burma. Oligodon McDougalli. The Journal of the Bombay Natural History 

Society, 16 (2), 251–252.
Zhang, J., Jang, K., Li, P.-P., Hou, M. & Rao, D.-Q. (2011) Taxonomic revisions on genus Oligodon of China (Serpentes, 

Colubridae). Acta Zootaxonomica Sinica, 36 (2), 423–430.

APPENDIX. Comparative material examined.

Oligodon fasciolatus: CUMZ (R) 1998.12.11.2, ‘‘Km 22, road 3219 from Hua Hin to Pala-U Waterfall, Thailand’’; IRSNB 
1188β, ‘‘Pak-Chong, Siam’’; IRSNB 15491, ‘‘Chiang Mai city, Muang District, Chiang Mai Province, Thailand’’; IRSNB 
15492, ‘‘Ban Khao Tao, Hua Hin District, Prachuap Khiri Khan Province, Thailand’’; IRSNB 16552, ‘‘Cha-am, Cha-am 
District, Phetchaburi Province, Thailand’’; MNHN 1998.0530, ‘‘Ban Khao Kling, Kaeng Krachan District, Phetchaburi 
Province, Thailand’’; QSMI 223–224, ‘‘Thailand’’; QSMI 359, ‘‘Thailand’’; QSMI 381, ‘‘Thailand’’; QSMI 533, ‘‘Korat 
Zoo, Nakhon Ratchasima Province, Thailand’’ (albino specimen, see Pauwels et al., 2008). 

Oligodon jintakunei: QSMI 385, ‘‘Krabi Prov., Thailand’’ (holotype). 
Oligodon maculatus (Taylor): IRSNB 14935–37, ‘‘Manobo Tasaday Special Forest Reserve, around Mt. Tasaday, 6°18’10’’N-

124°32’52’’E, alt. 1000-1100 m, Barangay Ned, Municipality of Lake Sebu, South Cotabato Province, Mindanao Island, 
Philippines’’. 

Oligodon mouhoti: IRSNB 16553, ‘‘Khao Nakwang, Nayang subdistrict, Cha-am District, Phetchaburi Province, Thailand’’; 
IRSNB 16554 and MNHN 1999.7635, ‘‘Ban Salakern, Ban Lat District, Phetchaburi Province, Thailand’’; MNHN 
1998.0572, ‘‘Ban Ton Kaet, Kaeng Krachan District, Phetchaburi Province, Thailand’’; THNHM 1295, ‘‘Forestry Training 
Center, Cha-am, Cha-am District, Phetchaburi Province, Thailand’’. 

Oligodon purpurascens: IRSNB 527, ‘‘Java’’; IRSNB 1188, ‘‘Trang. P. [= Peninsular] Siam’’; IRSNB 2802, ‘‘Telokbetong’’; 
RFD (field number P243), ‘‘Sanang Mahnora Forest Park, Muang District, Phang-Nga Province, Thailand’’. 

Oligodon taeniatus: IRSNB 436β, ‘‘Cochinchine’’; IRSNB 1403, ‘‘Pak-Chong, Siam’’.
Oligodon theobaldi: USNM 520624, ‘‘Burma: Sagaing; Kanbalur Township; Chatthin, ca. 2 km WNW of Chatthin Wildlife 

Sanctuary, San Myaung Camp, 360 ft, 23°34'46''N, 095°44'26''E’’ (see David et al., 2008b: 17).


	Abstract
	Introduction
	Material and methods
	Results
	Description of Oligodon saiyok sp. nov.
	Comparisons with other species
	Acknowledgements
	References


<<
  /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


