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Abstract

Speolabeo hokhanhi, new species, is here described from Hang Va Cave in Phong Nha-Ke Bang National Park (Son River
basin) in Central Vietnam. It can be distinguished from S. musaei by having no papillae on the lower lip, no hump
immediately behind the head, a duckbilled snout, a shorter caudal peduncle (length 16.8-18.6% SL), and the pelvic
fin inserted closer to the snout tip than to the caudal-fin base.
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Introduction

Kottelat and Steiner (2011) described Bangana musaei as a new species from the Xe Bangfai, a stream of the
Mekong River basin in Central Laos. This troglobitic fish species, in terms of its original description, matched the
definition of Bangana sensu Zhang & Chen, 2006 with the exception of the number of branched dorsal-fin rays and
troglomorphic characters such as lack of eyes and loss of pigments; these characters separate it from all other then-
identified congeneric species from India, Laos, and South China (Mai 1978; Kottelat 2000, 2001a, 2001b; Yue
2000; Nguyen ef al. 2001). The generic placement of this cavefish still remained tentative because Bangana, from
Kottelat and Steiner’s (2011) point of view, was an artificial assemblage. The non-monophyletic nature of this
genus was unveiled in a molecular phylogenetic analysis performed by Yang ef al. (2012) for the Labeonini. Based
on this, Kottelat (2017) provided a taxonomic revision of the genus Bangana, establishing a new genus Speolabeo
for the cavefish B. musaei.

Although cave systems in Vietnam and Laos are abundant in number and variable in size, only six species of
subterranean fishes have been reported from karst regions of two countries: Schistura spekuli Kottelat 2004;
Schistura mobbsi Kottelat & Leisher 2012; Draconectes narinosus Kottelat 2012; Pterocryptis cucphuongensis
(Mai, 1978); Speolabeo musaei, (Kottelat & Steiner 2011); Troglocyclocheilus khammouanensis Kottelat &
Brehier, 1999 (Mai 1978, Kottelat 1998, 2000, 2001a, 2001b, 2012, 2017; Kottelat & Brehier 1999; Nguyen & Ngo
2001; Serov et al. 2006; Kottelat & Leisher 2012). More new cavefish species are expected to be discovered if
more efforts are made to sample these cave systems.

A fish survey conducted by the first author on 21 April 2014 into the Hang Va Cave (1729°29”N,
106'17°06”E) in Phong Nha-Ke Bang National Park at Tan Trach commune, Bo Trach District, Quang Binh
Province, Central Vietnam yielded the collection of six specimens referable to Speolabeo. Careful examination of
these specimens showed that they represent a species distinct from S. musaei, the single species currently
recognized in the genus. Here, we provide a formal description of this new species.
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Material and methods

Measurements were taken point to point with digital calipers that were linked directly to a data recording computer
and data recorded to the nearest 0.1 mm. Measurements and counts, made on the left side of individuals whenever
possible, followed those of Kottelat (2001b). Snout length, interorbital width, and eye diameter were not taken as
eyes are missing in this cavefish. Predorsal, prepectoral, prepelvic, and preanal lengths were taken from the snout
tip to the dorsal-, pectoral-, pelvic-, and anal-fin origin, respectively. Vertebrae were counted from radiographs
following the method outlined by Roberts (1989). Weberian vertebrae and the urostylar complex were included in
the counts of vertebrae. The number of specimens with a given meristic count is indicated in parentheses after each
count. All values for the holotype are indicated by asterisks in the text. Measurements of parts of the head are given
as proportions of the head length (HL). The head length and measurements of other parts of the body are given as
percentages of the standard length (SL). Abbreviations here used are: IHB, Institute of Hydrobiology, Chinese
Academy of Sciences, and IEBR, Institute of Ecology and Biological Resources, Vietnam Academy of Science and
Technology.

Speolabeo hokhanhi sp. nov.
(Figs. 1-3)

Holotype. IHB 2016092883, 74.6 mm SL, Hang Va Cave (17°29°29”’N, 106°17°06”E), Phong Nha-Ke Bang
National Park (Son River basin) at Tan Trach Commune, Bo Trach District, Quang Binh Province, Central
Vietnam; coll. Nguyen Dinh Tao, 21 April 2014.

Paratypes. IEBR 2884-5, 2 specimens, 50.7-54.4 mm SL, IHB 20160928868, 3 specimens, 61.8—69.0 mm
SL; all other data same as holotype.

Diagnosis. Speolabeo hokhanhi can be easily distinguished from S. musaei by having a lower lip without
papillae (vs. with a band of papillae along its anterior margin), no hump immediately behind the head (vs. present),
a duckbilled (vs. pyramidal) snout, the pelvic fin inserted closer to the snout tip than to the caudal-fin base (vs.
midway between the snout tip and caudal-fin base) and a shorter (vs. longer) caudal peduncle (length 16.8-18.6%
SL vs. 19.6-22.7). All data here used for S. musaei are from Kottelat and Steiner (2011).

Description. Morphometric measurements and meristic counts of the type specimens are provided in Table 1.
See Figures 1 and 2 for general appearance and Figure 3 for the ventral view of the head. Body elongate, slightly
compressed laterally. Dorsal profile of head slightly concave. Predorsal profile of body slightly convex or nearly
straight without distinctive hump behind head, straight along dorsal-fin base. Postdorsal profile somewhat concave
or nearly straight. Ventral profile of head almost straight, slightly convex from pectoral-fin insertion to pelvic-fin
insertion, then slightly concave between pelvic-fin insertion and anal-fin origin, and concave from anal-fin origin
to caudal-fin base.

Head depressed anteriorly, wider than deep. Snout duckbilled in lateral view and rounded in dorsal view, with
broad interorbital space. Eyes fully absent in all examined specimens. Mouth inferior and arched, close to tip of
head. Rostral fold pendulous, with irregularly crenulated distal margin, connected from lips. Upper and lower lips
continuous around corners of mouth. Lateral portions of upper lip in normal state, not covered by rostral fold, but
with median portion greatly reduced into thin skin fold closely reflected on upper jaw behind cutting edge. Upper
jaw laterally enclosed by upper lip and medially bearing thin, flexible horny sheath on cutting edge. Lower lip not
papillated, laterally in normal condition and medially separated from lower jaw by shallow groove in larger
specimens or adnate to it behind its cutting edge in smaller specimens. Lower jaw laterally enclosed in lower lip,
medially bearing thin flexible horny sheath on cutting margin, distally not covered by lower lip. Postlabial groove
deep, long, anteriorly extended, with wide median interruption. Rostral barbels rooted at anterior end of sub-
lachrymal groove on side of snout, extending greatly beyond maxillary-barbel base; maxillary barbels positioned at
corners of mouth or next to lateral extremity of rostral fold, longer than rostral barbels, extending to preoperculum.

Dorsal fin with 3 simple and 7 (6*) branched rays, last simple ray smooth or without serration along posterior
edge of lower portion; distal margin slightly concave or nearly straight; origin halfway between snout tip and
caudal-fin base, or slightly more anteriorly positioned, and anterior to pelvic-fin insertion. Pectoral fin short, with 1
simple and 12 (4*) or 13 (2) branched rays, tip of adpressed fin not reaching pelvic-fin insertion. Pelvic fin falcate,
with 1 simple and 7 (6*) branched rays, inserted halfway between pectoral-fin insertion and anal-fin origin, tip of
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adpressed fin not extending to vent. Anal fin with 3 simple and 5 (6*) branched rays; origin equidistant to pelvic-
fin insertion and caudal-fin base; distal margin truncate. Caudal fin deeply forked.

TABLE 1. Morphometric data and meristic counts for type specimens of Speolabeo hokhanhi.

Holotype Paratypes (n=5)
Range Average SD

SL (mm) 74.6 50.7-69.0 60.9 8.33
Morphometric data
PercentSL
Body depth 21.7 21.2-23.7 222 0.83
Head length 243 23.2-253 24.1 0.75
Caudal-peduncle length 16.8 17.2-18.6 18.0 0.56
Caudal-peduncle depth 12.5 11.3-12.4 11.7 0.47
Dorsal-fin length 23.7 24.2-27.6 26.0 1.20
Pectoral-fin length 15.9 21.5-23.0 22.3 0.59
Ventral-fin length 19.9 17.9-20.5 19.0 1.21
Anal-fin length 21.1 17.9-22.8 20.1 2.08
Predorsal length 50.4 49.2-52.6 50.5 1.37
Prepectoral length 25.3 24.0-26.0 25.3 0.71
Preventral length 50.8 50.8-53.7 52.4 1.15
Preanal length 74.4 72.8-76.4 74.8 1.21
Percent HL
Head width 68.0 64.9-74.8 70.2 4.03
Head depth 71.5 62.7-70.6 66.8 3.29
Percent caudal-peduncle length
Caudal-peduncle width 74.1 63.4-67.9 65.3 1.65
Percent pelvic to anal distance
Vent to anal distance 18.0 18.8-28.7 227 3.88
Meristic counts
Branched dorsal-fin rays 7 7(5)
Branched anal-fin rays 5 5(5)
Branched pectoral-fin rays 12 12(3)or 13 (2)
Branched pelvic-fin rays 7 7(5)
Lateral-line scales 37 35(1),36(1),37 (1) or 38 (2)
Scales above lateral line 5 4% (2)or5(3)
Scales below lateral line 4 3% (2) or 4 (3)
Circumpeduncular scales 14 14 (5)
Vertebrae 36 36 (4) or 37 (1).

Body scaled; scales medium-sized. Lateral line complete, extending along mid-lateral body from upper
extremity of gill opening to middle of caudal fin, with 35 (1), 36 (1), 37 (2*), or 38 (2) pored scales. Scale rows
above lateral line 4% (2) or 5 (4*) and below lateral line 3% (2) or 4 (4*); 14 (6*) circumpedunclar scales.
Vertebrae 36 (5*) or 37 (1).

Coloration. In preserved specimens, body and head uniformly pale yellow; all fins white. In freshly captured
individuals, body white to pinkish; all fins transparent (Figs. 1-2).

Etymology. The specific epithet is named in honor of Mr. Ho Khanh who discovered many caves in Phong
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Nha—Ke Bang National Park. He was a local guide of the cavefish survey conducted by the first author during 2014
into the cave where the type specimens were collected and provided detailed information about the collection site.
As common names, we suggest Hokhanh’s Blind-cavefish (English) and c4 mu hang va hé-khanh (Vietnamese).

TABLE 2. Comparison of main diagnostic characters for Speolabeo and closely related genera.

Speolabeo Bangana Altigena Unnamed genus
Branched dorsal-fin rays 7-8 10-13 10-12 10-12
Ethmoidal furrow Absent Present Absent Absent
Lateral lobe of rostral fold ~ Absent Present Absent Absent
Upper lip Partially or fully apart Fully enclosing Fully enclosing Fully enclosing upper

Horny sheath on cutting
margin of upper jaw

Post-oral groove

Anterior margin of lower
lip

Post-labial groove
Lateral-line scales

Circumpeduncular scales

from upper jaw; smooth

Present

Absent or shallow and
interrupted

Not free; smooth or with
a band of papillae

Interrupted
35-38
14

upper jaw; smooth
Absent

Deep and not
interrupted

Free; papillated on
inner surface

Interrupted
3943
20

upper jaw; smooth
Absent

Deep and not
interrupted

Free; papillated on
inner surface

Uninterrupted
39-48
16-20

jaw; laterally papillose
Absent

Deep and not interrupted

Free; papillated on inner
surface

Interrupted
40-48
20-24

FIGURE 1. Lateral view of Speolabeo hokhanhi, ITHB 2016092883, holotype 74.6 mm SL; central Vietnam, Son River basin,
Hang Va Cave.

FIGURE 2. Speolabeo hokhanhi sp. nov., fresh individual immediately after capture. Lateral view.
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FIGURE 3. Oromandibular structures in Speolabeo hokhanhi sp. nov.; lj, lower jaw; Il, lower lip; mb, maxillary barbel; pg,
postlabial groove; rb, rostral barbel; rf, rostral fold; ul, upper lip; uj, upper jaw.

TABLE 3. Differences in soft-tissue structures of the mouth in S. hokhanhi and S. musaei.

Characters

S. hokhanhi

S. musaei

Upper lip

Upper jaw

Lower lip

Lower jaw

Postoral groove

Laterally in normal state and uncovered by rostral cap,
but with median portion greatly reduced into a thin skin
fold closely adnate to upper jaw behind cutting margin

Bearing a thin and flexible horny sheath on cutting
margin of its median portion

Laterally in normal state and anteromedially separated
from median part of lower jaw by a shallow groove
adnate to it behind its cutting margin; non-papillated

Distally uncovered by lower lip, bearing a thin flexible
horny sheath on cutting edge; laterally enclosed in lower
lip

Absent

Postlabial groove Deep; anteromedially extended

Separated from upper jaw and greatly reduced
into a thin skin fold closely adnate to it behind
cutting margin; not covered by rostral cap

Bearing a thick and sharp horny sheath on
cutting margin of its entire length

Fully separated from median part of lower jaw
and adnate to it behind cutting edge, but from
lateral parts by postoral grooves; papillated

Completely exposed or uncovered by lower
lip; laterally disconnected from lips

Present, restricted to corner of mouth

Shallow; anteriorly extended
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Distribution and habitat. Speolabeo hokhanhi is known only from the type locality (Fig. 4). Hang Va Cave is
roughly 35 km south of Phong Nha village, rather close to Hang Son Doong, the world’s largest known cave that is
5 km long, 200 m high and 150 m wide. A 24 km southward drive along the West Ho—Chi—Minh highway starting
from the tourism center of the Phong Nha—Ke Bang National Park leads to the point closest to the cave site of the
Hang Son Doong. From there, roughly 1.5 hours’ northward walk following a narrow stony track through thick
forest arrives at Hang Va Cave. Its entrance is about 30 meters above the ground. A descent of 15 m from the
entrance reaches a cave passage containing a subterraneous stream. Downstream for approximately 200 meters,
there is a shallow water pool with many stalagmites, usually 2—3 m tall (Fig. 5), where the type specimens of the
new species were collected during the dry season. At this time, the pool had a muddy substrate and was 0.5-1.5 m
in depth, 10 m wide, and 25 m long. More than 30 individuals of about the same size were observed in the pool;
only six were captured using a hand-net. The fishes were swimming slowly and haphazardly, rather close to the
water surface; when disturbed, they swam deeper, but did not seek shelter. A new shrimp species was found to
sympatrically occur with the cavefish (Do & Nguyen 2014).
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4 4 4
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FIGURE 4. Distribution of Speolabeo hokhanhi (A).

Discussion

Although the species under description is designated to Speolabeo, its generic classification remains tentative.
Kottelat’s (2017) generic definition of Speolabeo included characters typical for S. musaei, the only included
species of the genus. In addition to characters common to cavefish such as absence of eyes and loss of pigments
(pinkish in life) (Proudlove 2006), these two species possess the following characters: 7 or 8% dorsal-fin branched
rays, pelvic fins inserted at the vertical between the first unbranched and first branched dorsal-fin rays, no tubercles
on the snout, upper jaw not fully enclosed in the upper lip, postlabial groove medially interrupted, distal dorsal-fin
edge straight or slightly concave, and 35-38 pored lateral-line scales. These characters are useful to distinguish
Speolabeo from Bangana, Altigena and an unnamed genus represented by the ‘B.” lemassoni species group
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(Kottelat 2001a, 2001b, 2017; Nguyen et al. 2016). These three genera primarily differ in the structures of their lips
and postlabial grooves, as shown in figs. 1A—C of Zhang & Chen (2006). Our comparison with Chinese species of
Bangana s.1. found that some other characters are also diagnostic for Speolabeo: circumpeduncular scales 14 (vs.
20 in Bangana s.s.; 16-20 in Altigena, and 20-24 in the unnamed genus); upper jaw bearing a thin, flexible horny
sheath on the cutting edge of its median portion (vs. absent, entirely enclosed in upper lip); lower jaw with a thin
and flexible (vs. thick and sharp) horny sheath on cutting margin of its median portion; postoral groove shallow and
medially interrupted or absent (vs. deep and medially uninterrupted); no lateral lobe of rostral fold (vs. present in
Bangana s.s.); and no ethmoidal furrow (vs. present in Bangana s.s.) (Table 2).

B A B { ; R
FIGURE 5. Vietnam: Son River basin: Hang Va Cave. a) habitat of Speolabeo hokhanhi, b) the pool where type specimens
were collected.
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However, there are still marked differences in the mouthpart soft-tissue structures of S. hokhanhi and S. musaei
(Table 3). It is illustrated in Fig. 5 on page 496 of Kottelat (2017) that S. musaei has an upper lip separated from the
upper jaw, but adnate to it behind the horny sheath on its cutting margin; a lower lip anteriorly adnate to the median
portion of the lower jaw and separated from the lateral portions by a shallow postoral groove, bearing a band of
papillae along its anterior margin; a lower jaw completely exposed or uncovered by the lower lip and laterally
discontinuous from the inner surface of the confluence between upper and lower lips around the corners of mouth;
and a postlabial groove shallow anteromedially extended, but not meeting its counterpart. In S. hokhanhi (Fig. 3),
the upper lip is laterally in normal condition, and medially greatly reduced into a thin skin fold adnate to upper jaw
behind its cutting margin; the lower lip is non-papillated, laterally in the normal state, and anteromedially separated
from the lower jaw by a shallow groove or adnate behind the cutting edge, and posteriorly continuous with the
gular region; the lower jaw is laterally enclosed in the lower lip, but with its median portion separated from the
lower lip, bearing a thin and flexible horny sheath on the cutting margin, and distally exposed; and the postlabial
groove is deep and anteriorly extended, but not meeting its counterpart (Table 3). Speolabeo musaei shares the
following characters with Bangana, Altigena, and an unnamed genus represented by the ‘B.’ lemassoni species
group: postoral grooves setting the lower lip apart from the two sides of the lower jaw; a lower lip papillated and
laterally discontinuous from the confluence between the upper and lower lips; and a thick sharp horny sheath on the
cutting edge of the lower jaw. These characters are missing in S. hokhanhi. By contrast, S. hokhanhi has a non-
papillated lower lip laterally enclosing the lateral part of the lower jaw, a thin flexible horny sheath on the median
portion of the upper jaw, and no postoral grooves. None of these characters are shared with Bangana, Altigena, an
unnamed genus represented by the ‘B.’ lemassoni species group, and S. musaei. In terms of the morphology of
mouthpart soft-tissue structures, S. musaei seems to be more closely related to these three genera than to S.
hokhanhi. The phylogenetic relationship of the new species and S. musaei among the Labeonini and their generic
classification need further investigation, especially on the basis of molecular evidence.

Acknowledgements

We would like to express thanks to the boards and staffs of Phong Nha—Ke Bang National Park for facilitating
surveys and issuing permissions. Our thanks are also given to Mr. Le H.A., Tran D.L., Do V.T., Nguyen T.C., Le
Q.T., Ms. Phung Luong (IEBR’s team) and Mr. Ho Khanh (a local guide) for assistance with field work. This
research is funded by the Southeast Asia Biodiversity Research Institute, Chinese Academy of Science
(Y4ZK111BO01), and Vietnam National Foundation for Science and Technology Development (NAFOSTED) under
grant number 106.05-2017.321. Field equipment was donated by Idea Wild to Nguyen Dinh Tao (2013-2014).

Literature cited

Do, V.T. & Nguyen, T.C. (2014) A new species of troglobitic freshwater prawn of the genus Macrobrachium Bate, 1868
(Crustacea: Decapoda: Palaemonidae) from Phong Nha—Ke Bang National Park, Quang Binh province. Tap Chi Sinh
Hoc, 36 (3), 309-315.
https://doi.org/10.15625/0866-7160/v361n3.5969

Kottelat, M. (1998) Fishes of the Nam Theun and Xe Bangfai basins, Laos, with diagnoses of twenty-two new species
(Teleostei: Cyprinidae, Balitoridae, Cobitidae, Coiidae and Odontobutidae). Ichthyological Exploration of Freshwaters, 9
(1), 1-128.

Kottelat, M. (2000) Diagnoses of a new genus and 64 new species of fishes from Laos (Teleostei: Cyprinidae, Balitoridae,
Bagridae, Syngnathidae, Chaudhuriidae and Tetraodontidae). Journal of South Asian Natural History, 5 (1), 37-82.

Kottelat, M. (2001a) Freshwater Fishes of Northern Vietnam. The World Bank, 122 pp.

Kottelat, M. (2001b) Fishes of Laos. Wildlife Heritage Trust, Colombo, 198 pp.

Kottelat, M. (2004) Schistura spekuli, a new species of cave fishes from northern Vietnam (Teleostei: Balitoridae).
Ichthyological Exploration of Freshwaters, 15 (2), 187-191.

Kottelat, M. (2012) Draconectes narinosus, a new genus and species of cave fish from an island of Halong Bay, Vietnam
(Teleostei: Nemacheilidae). Revue Susisse de Zoologie, 119 (3), 341-349.
https://doi.org/10.5962/bhl.part.150197

Kottelat, M. (2017) Speolabeo, a new genus name for the cave fish Bangana musaei (Teleostei: Cyprinidae). Zootaxa, 4254 (4),
493-499.

116 - Zootaxa 4476 (1) © 2018 Magnolia Press TAO ET AL.



https://doi.org/10.11646/zootaxa.4254.4.6

Kottelat, M. & Brehier, F. (1999) Troglocyclocheilus khammouanensis, a new genus and species of cave fish from the
Khammouan karst, Laos (Teleostei: Cyprinidae). Revue Suisse de Zoologie, 106 (2), 347-359.
https://doi.org/10.5962/bhl.part.80084

Kottelat, M. & Leisher, C. (2012) Fishes from Phuong Hoang cave, northern Vietnam, with description of a new species of
loach (Teleostei: Nemacheilidae). Ichthyological Exploration of Freshwaters, 23 (3), 237-244

Kottelat, M. & Steiner, H. (2011) Bangana musaei, a new cave fish from central Laos (Teleostei: Cyprinidae). Ichthyological
Exploration of Freshwaters, 21 (4), 313-322.

Mai, D.Y. (1978) Dinh loai ca nuoc ngot cac tinh phia Bac Viet Nam [Identification of Freshwater Fishes of North Provinces of
Vietnam]. Scientific and Technology Publisher, Hanoi, 339 pp. [in Vietnamese]

Nguyen, V.H. & Ngo, S.V. (2001) Ca Nuoc Ngot Vietnam Tap I [Freshwater Fishes of Vietnam. Vol. 1. Family: Cyprinidae].
Nha Xuat Ban Nong Nghiep, Hanoi, 622 pp. [in Vietnamese]

Nguyen, V.H., Nguyen, H.D. & Nguyen, T.D.P. (2016) Vinalabeo, a new generic name for Vinalabeo tonkinensis (Cyprinidae,
Teleostei). Journal of Science of HUNE, Natural Science, 61 (9), 140-144

Proudlove, G.S. (2006) Subterranean Fishes of the World. An account of the Subterranean (Hypogean) Fishes Described up to
2003 with a Bibliography 1541-2004. International Society for Subterranean Biology, Moulis, xviii + 300 pp.

Roberts, T.R. (1989) The fereshwater fishes of Western Borneo (Kalimantan Barat, Indonesia). Memoirs of the California
Academy Sciences, 14, 1-210.

Serov, D.V., Nezdoliy V.K., & Pavlov, D.S. (2006) The Freshwater Fishes of Central Vietnam. KMK Scientific Press Ltd.,
Moscow, 364 pp.

Yang, L., Arunachalam, M., Sado, T., Levin, B.A., Golubtsov, A.S., Freyhof, J., Friel, J.F., Chen, W.J., Hirt, M.V., Manickam,
R., Agnew, M.K., Simons, A.M., Saitoh, K., Miya, M., Mayden, R.L. & He, S.P. (2012) Molecular phylogeny of the
cyprinid tribe Labeonini (Teleostei: Cypriniformes). Molecular Phylogenetics and Evolution, 65 (2), 362-379.
https://doi.org/10.1016/j.ympev.2012.06.007

Yue, P.Q. (2000) Fauna Sinica. Osteichthyes. Cypriniformes IlI. Science Press, Beijing, v + 653 pp. [in Chinese, English
summary|

Zhang, E. & Chen, Y.Y. (2006) Revised diagnosis of the genus Bangana Hamilton, 1822 (Pisces: Cyprinidae), with taxonomic
and nomenclatural notes on the Chinese species. Zootaxa, 1281, 41-54.

A NEW CAVEFISH FROM CENTRAL VIETNAM Zootaxa 4476 (1) © 2018 Magnolia Press - 117



	Abstract
	Introduction
	Material and methods
	Speolabeo hokhanhi 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


