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Abstract

A new genus and species of ophichthid eel, Sympenchelys taiwanensis is described. The genus is distinguishable from all
other myrophine genera by having neural and haemal spines with well-developed paddle-like tips, and from two closely
similar genera, Mureaenichthys Bleeker 1853 and Skythrenchelys Castle & McCosker 1999, by the following combination
of characters: an unconstricted gill opening; a minute flap just posterior to the gill opening; a slender cleithrum; three pre-
opercular pores; a slender and distinctly tapered maxilla; an undeveloped supraoccipital crest; and large and recurved teeth
on jaws and vomer. Sympenchelys taiwanensis is described from five specimens collected from Taiwan, the northwestern
Pacific Ocean.
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Introduction

Worm eels belonging to the subfamily Myrophinae (Anguilliformes: Ophichthidae) are distributed worldwide in
tropical and subtropical waters. The Myrophinae currently consists of 14 genera and ca. 70 species, which are
defined by having a small but conspicuous caudal fin, more numerous free branchiostegal rays than attached rays,
and accessory branchiostegal rays which originate behind the ends of the epihyal (McCosker 1977; Hibino,
unpublished data). Although new species from the East Asia area have occurred successively in recent years, the
status of the species diversity of Myrophinae is still unclear (Hibino et al. 2012, 2013; McCosker et al. 2012a, b). A
very unique species with well-developed paddle-shaped tips on its neural and haemal spines was collected from
Taiwan. It is herein described as a new genus consisting of a single new species. A single unidentifiable juvenile
specimen resembling the new genus/species was collected from Japan.

Materials and methods

Measurements were made either with a 300 mm ruler to the nearest 0.1 mm for total and tail lengths and with a
digital caliper to the nearest 0.01 mm for all other measurements. Measurements generally follow Castle &
McCosker (1999) except for the following measurements; dorsal-fin origin to anus: horizontal distance between
the dorsal-fin origin and a vertical through mid-anus; upper-jaw length: from the tip of the snout to the posterior
margin of the maxilla, inferred from the surface (confirming by soft-X ray photos and transparent specimens);
length of mouth gape: from the tip of the snout to the end of the mouth rictus not including the attached fold behind
the rictus. Total and head lengths are abbreviated as TL and HL, respectively. Vertebral counts follow Bohlke
(1982); mean vertebral formula (MVF) is expressed as the average of predorsal, preanal, and total vertebrae.
Examination and terminology of osteological characters follow McCosker (1977). Vertebral counts and other
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osteological examinations were made from soft-X ray photos and transparent specimens stained with Alcian Blue
and Alizarin Red-S (Dingerkus & Uhler 1977). Sensory-pore counts of head generally follow Castle & McCosker
(1999). The median frontal and the mid-temporal pores are not included in these counts. Lateral-line pores before
the anus were counted from the pore just behind the lowest supratemporal pore (located at about mid-lateral line) to
the pore crossed by a vertical through mid-anus. Cyanin Blue was used for staining pores and some other
structures. Institutional abbreviations follow Fricke & Eschmeyer (2014).

Systematics

Sympenchelys gen. nov.
Type species. Sympenchelys taiwanensis sp. nov.

Diagnosis. A genus of the family Ophichthidae, subfamily Myrophinae, defined by neural and haemal spines with
well-developed paddle-like tips (Fig. 1) and the following combination of characters: anterior nostril tubular;
posterior nostril opening outside of mouth, above upper lip, with a short flap anteriorly; eye located above anterior
half of upper jaw; teeth on jaws, vomer and intermaxillary region, generally large, recurved and pointed; a single
sensory pore located between anterior and posterior nostrils; three preopercular pores; gill opening large, not
constricted; pectoral fin absent, but an extremely short dermal flap located just after gill opening; maxilla relatively
slender and distinctly tapered posteriorly; supraoccipital crest not developed.

FIGURE 1. Caudal vertebrae of Sympenchelys taiwanensis sp. nov. a NMMB-P 17554, paratype, 194.0 mm TL (cleared-and-stained);
b ASIZP 60198, paratype, 279.0 mm TL (soft-X ray photograph).

Description. Body long, extremely compressed laterally, preanal length shorter than tail (Fig. 2). Anterior
nostril tubular; posterior nostril opening outside of mouth, above upper lip, with a short flap anteriorly; eye located
above anterior half of upper jaw; mouth inferior; mouth large; lips smooth. Teeth on jaws, vomer and
intermaxillary region, generally large, recurved and pointed. Gill opening large, not constricted; an extremely short
dermal flap located just after gill opening. Median fins low, confluent with caudal fin; origin of dorsal fin located
before anus. Sensory pores of head developed, supraorbital, infraorbital, preoperculomandibular, interorbital and
supratemporal pores present. Gill arches less developed: first basibranchial ossified, second to fourth
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basibranchials cartilaginous; first and second hypobranchials ossified, third cartilaginous; first to fourth
ceratobranchials ossified, fifth absent; first to fourth epibranchials ossified; first and second interbranchials
ossified; third upper pharyngeal tooth plate with three conical teeth, fourth upper pharyngeal tooth plate with 16
conical teeth arranged as an oval ring along edge of plate and scattered inside, both plates closely sutured but not
fused; lower pharyngeal tooth plate with 15 conical teeth in two longitudinal rows. Jaws elongate; maxillae
relatively slender and distinctly tapered posteriorly. Eight branchiostegal rays attached to each epihyal with 31
unattached pairs well behind basal arch. Pectoral girdle reduced to extremely slender cleithrum and supracleithum.
Supraoccipital crest not developed. Epipleural ribs on all precaudal vertebrae. Neural and haemal spines with well-
developed paddle-like tips.

FIGURE 2. Fresh condition of Sympenchelys taiwanensis sp. nov., NMMB-P 22188, holotype, 258.8 mm TL, collected from Dong-
gang, Taiwan. A, position of anus; D, origin of dorsal fin.

Etymology. The scientific name is derived from its compressed body and neural and haemal spines, the Greek
sympiez (compress) and enchelys (an eel), feminine.

Remarks. The genus can be distinguished from all other myrophine genera by the well-developed neural and
haemal spines with paddle-like tips. Although Muraenichthys gymnopterus (Bleeker 1853) and Muraenichthys
thompsoni Jordan & Richardson 1908 have relatively better developed neural and haemal spines, their neural
spines have pointed, not paddle-shaped tips.

Sympenchelys is also easily distinguished from eight (44/ia Jordan & Davis 1891, Asarcenchelys McCosker
1985, Benthenchelys Fowler 1934, Mixomyrophis McCosker 1985, Myrophis Liitken 1852, Neenchelys Bamber
1915, Pseudomyrophis Wade 1946, Pylorobranchus McCosker & Chen 2012) of 14 genera of Myrophinae by the
absence of its pectoral fin. The genus differs from other genera lacking pectoral-fins (Glenoglossa McCosker 1982,
Schultzidia Gosline 1951, Schismorhynchus McCosker 1970, and Scolecenchelys Ogilby 1897) in the position of
the posterior nostril (outside of mouth in Sympenchelys vs. within or along upper lip), the position of the eye
(anterior to mid jaw vs. posterior to mid jaw except Glenoglossa), and the presence of vomerine teeth (present vs.
absent in Glenoglossa and Schultzidia).

The genus resembles Muraenichthys Bleeker 1853 and Skythrenchelys Castle & McCosker 1999 in the
position of the posterior nostril and the eye. However, the former can be distinguished from the latter two genera by
having an unconstricted gill opening (vs. constricted in Muraenichthys), a minute flap just posterior to the gill
opening (vs. absent in Skythrenchelys), a slender cleithrum (vs. stout in Skythrenchelys), three preopercular pores
(vs. two in Skythrenchelys), a slender and distinctly tapered maxilla (vs. stout and weakly tapered in
Skythrenchelys), an undeveloped supraoccipital crest (vs. developed in Muraenichthys), and large and recurved
teeth on jaws and vomer (vs. blunt or pointed but small conical teeth in Muraenichthys).

Sympenchelys has an extremely minute flap just after the gill opening (Fig. 3). Although its shape is similar to
a small pectoral fin, it is not regarded as a pectoral fin because of the much reduced elements of the pectoral girdle,
absence of fin-rays, the strange position of the flap compared with other Myrophinae, and a vertical membrane
connected with the flap from both vertical sides.
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FIGURE 3. Magnification around left gill opening of Sympenchelys taiwanensis sp. nov., ASIZP 60198, paratype, 279.0 mm TL.
Arrow indicates an extremely short dermal flap.

Sympenchelys taiwanensis sp. nov.
New English name: Taiwanese Worm Eel
(Figs. 1-6; Table 1)

Holotype. NMMB-P 22188, 258.8 mm TL, female, Dong-gang, Taiwan, 4 December 2014, bottom trawl, collected
by H.-C. Ho.

Paratypes. Four specimens, 165.0-279.0 mm TL. ASIZP 60198, 279.0 mm TL, female, Dashi, Yilan, Taiwan,
15 March 1999, bottom trawl, collected by P.-L. Lin; FRLM 49936, 187.5 mm TL, sex unknown, Dong-gang,
Taiwan, 3 November 2011, bottom trawl, collected by H.-C. Ho; NMMB-P 17554, 194.0 mm TL, female, Dong-
gang, Taiwan, 9 November 2012, bottom trawl, collected by H.-C. Ho (cleared-and-stained after measurement);
NSMT-P 123778 (donated from NMMB), 165.0 mm TL, sex unknown, Dong-gang, Taiwan, 10 March 2015,
collected by H.-C. Ho.

Diagnosis. A species of the genus Sympenchelys with the following combination of characters: tail 65—66%
TL; dorsal-fin origin anterior to mid trunk; lateral-line pores before anus 44—47; predorsal vertebrae 2628, preanal
vertebrae 4351, and 152164 total; MVF 27-48-160.

Description. Counts and measurements are shown in Table 1, and characters given in “Description” of the
genus are not repeated. Head moderate in size. Snout blunt, equal to or slightly longer than twice eye diameter;
distance from tip of snout to anterior tip of lower jaw almost equal to half of eye diameter; no median groove
ventrally on snout; eyes small, covered by a transparent skin; teeth on upper jaw biserial, teeth of inner row larger
than outers (Fig. 4); teeth on lower jaw uniserial; intermaxillary teeth slightly shorter than jaw teeth, arranged
semicircularly; vomerine teeth large, arranged uniserially; interorbital region convex without a median groove;
arrangement of sensory pores on head as follows (Fig. 5): one + four on supraorbital, three + two on infraorbital
(one between anterior and posterior nostrils), six on lower jaw, three on preopercle, and two on supratemporal;
single median interorbital and mid-temporal pores; lateral-line pores small but obvious, almost complete except for
near tip of tail.

Coloration. Freshly caught specimens (Fig. 2) uniformly yellowish green with numerous tiny melanophores.
Median fins with paler margins, posterior part darkish yellow. Anterior head reddish and anterior region of abdomen
silver white. Preserved in 50% isopropanol or 70% ethanol, head and body uniformly yellowish brown or pale
whitish brown, small dark spots distributed on lower jaw, tail, and upper half of head and trunk. All fins pale brown.
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FIGURE 4. Teeth of Sympenchelys taiwanensis sp. nov. (a, b) and the unidentifiable juvenile specimen (c, d). a, b ASIZP 60198,
paratype, 279.0 mm TL; ¢, d KPM-NI 23506, 51.4 mm TL, collected from Shizuoka Prefecture, Japan. Dotted circles indicate

toothless holes.
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FIGURE 5. Sensory pores on head of Sympenchelys taiwanensis sp. nov., ASIZP 60198, paratype, 279.0 mm TL. IO, infraorbital
pores; LL, lateral-line pores; M, mandibular pores; PO, preopercular pores; SO, supraorbital pores; ST, supratemporal pores. Arrows

indicate interorbital and median supratemporal pores.
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TABLE 1. Counts and measurements of Sympenchelys taiwanensis and the unidentifiable juvenile specimen.

Holotype Paratypes Unidentifiable
juvenile specimen
NMMB-P ASIZP NMMB-P  FRLM 49936  NSMT-P KPM-NI 23506
22188 60198 17554 123778
Total length (mm) 258.8 279.0 194.0 187.5 165.0 51.4
Counts
Lateral-line pores before 49 44 47 48 47 47
anus
Predorsal vertebrae 28 27 26 28 - 24
Preanal vertebrae 50 43 48 51 - 45
Total vertebrae 161 152 162 164 - 148
Measurements
As % of total length
Head length 12 10 12 12 12 14
Trunk length 23 24 23 23 23 23
Tail length 65 66 65 65 65 62
Predorsal length 21 21 20 21 19 23
Body depth at gill opening 32 3.6 3.0 2.4 33 29
Body depth at mid-anus 3.0 33 2.9 2.1 3.3 2.2
Body width at gill opening 1.9 1.7 1.6 1.1 2.2 1.6
Body width at mid-anus 1.6 1.5 1.6 1.1 2.3 1.5
As % of head length
Dorsal-fin origin to anus 113 118 123 116 129 101
Upper-jaw length 42 42 48 42 44 45
Length of mouth gape 32 32 38 33 33 34
Snout length 13 14 13 13 12 16
Eye diameter 5.5 54 7.0 7.1 8.4 6.4
Interorbital width 4.7 7.5 4.7 39 6.1 9.9
Gill-opening length 6.4 7.1 4.8 4.0 3.3 35
Body depth at gill opening 27 35 24 20 28 20
Body depth at mid-anus 26 32 23 17 28 16

Distribution and ecological note. Known from northeastern and southwestern Taiwan, possible depth range
100-300 m.

Etymology. The scientific name “faiwanensis” is derived from the type locality.

Remarks. Although depth and habitat of adults is unknown, the type series were collected by bottom trawl
with green-eyes (Chlorophthalmus spp.), lizardfishes (Saurida spp.), conger eels, and some shallow water
grenadiers (Coelorinchus spp.). It is expected that their benthic life occurs at depths between 100 and 300 meters.

A juvenile specimen (KPM-NI 23506, 51.4 mm TL) similar to the new species in general appearance and in
the shape of its jaw teeth was collected from central Japan. The specimen also agrees well S. taiwanensis in its
preanal vertebral count and cephalic sensory-pore counts (Table 1, Fig. 6). However, it lacks paddle-shaped neural
and haemal spines and has uniserial teeth on its upper jaw (Fig. 4c). Although the differences between the juvenile
specimen and the new species are likely to be considered as ontogenetic variation, we cannot conclude that it is
conspecific with S. taiwanensis. Medium-sized specimens of the new species or molecular data are needed.
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FIGURE 6. Lateral view of the body (a) and head (b) of the unidentifiable juvenile specimen, KPM-NI 23506, 51.4 mm TL.

Comparative materials. Unidentifiable juvenile specimen: KPM-NI 23506, 51.4 mm TL, juvenile, 0 m (near
the surface), Osezaki, Numazu, Shizuoka Prefecture, Japan, 14 November 2008, collected by R. Minemizu. Ahlia
egmontis: FMNH 99266, two, 252-392 mm TL, Belize, Caribbean Sea. Asarcenchelys longimanus: MNHN B.
2994 (paratype), ca. 140 mm TL (damaged), off Belém, Brazil, western Atlantic. Glenoglossa wassi: CAS 47049
(holotype), 153.5 mm TL, Tutuila Island, American Samoa; USNM 378662, two of eight, 105.3—-112.9 mm TL,
Mindoro Island, Philippines. Mixomyrophis longidorsalis: HUJ 11651 (holotype), 77.0 mm TL, Israel, Red Sea.
Neenchelys cheni: NSMT-P 69185, 358.5 mm TL, Nha Trang, Vietnam. Muraenichthys gymnopterus:
RMNH.PISC. 7165 (holotype), 223.0 mm TL, Java, Indonesia. Muraenichthys hattae: FRLM 34541, 303.9+ mm,
Owase, Mie Prefecture, Japan (cleared and stained). Muraenichthys schultzei: BMNH 1867.11.28.331 (holotype),
94.0 mm TL, Batavia, Java Island, Indonesia. Muraenichthys thompsoni: SU 20201 (holotype), 96.0 mm TL,
Luzon Island, Philippines; NMMB-P 17508, 174.8 mm TL, Dong-gang, Taiwan; HUMZ 198661, 179.5 mm TL,
Panay Island, Philippines. Myrophis microchir: CAS 28696, 109.3 mm TL, Guam. Neenchelys mccoskeri: NSMT-
P 108567 (paratype), 311.0 mm TL, Shizuoka, Japan. Pseudomyrophis atlanticus: MNHN 1971-0041 (paratype),
238.0 mm TL, Congo, eastern Atlantic. Schultzidia johnstonensis: USNM 409172, 124.2 mm TL, Marquesas
Islands, French Polynesia. Schismorhynchus labialis: ANSP 124362, two of 37, 112.6—117.8 mm TL, Mombasa,
Kenya. Scolecenchelys australis: AMS 1.16266-001 (syntypes), three, 154.9-246.0 mm TL, Lane Cove River, New
South Wales, Australia. Skythrenchelys macrostoma: BMNH 1867.11.28.313 (holotype), 223.0 mm TL, Ambon
Island, Indonesia; BPBM 29320 (holotype of Skythrenchelys lentiginosa), 163.1 mm TL, the Red Sea, Port Sudan
Harbor. Skythrenchelys zabra: BPBM 38404 (paratype), 185.0 mm TL, Cobourg Peninsula, Northern Territory,
Australia; CAS 51992, 136.5 mm TL, Negros Island, Philippines.

Acknowledgments

We are deeply indebted to J. E. McCosker (CAS) and F. Tashiro (FAKU, formerly NSMT) for their valuable
comments and discussion of the new species. We wish to express our gratitude to the following for their help with
specimen loans and hospitalities during our visits: M. McGrouther (AMS); M. Sabaj (ANSP); K.-T. Shao and P.L.
Lin (ASIZP); J. Maclaine (BMNH); J. E. Randall, A. Suzumoto, and L. R. O'Hara (BPBM); J. E. McCosker and D.
Catania (CAS); D. Golani (HUJ); M. Yabe, H. Imamura, and T. Kawai (HUMZ); H. Senou (KPM); G. Duhamel, P.
Pruvost, and R. Causse (MNHN); R.-R. Chen NMMBA); G. Shinohara and M. Nakae (NSMT); M. J. P. van Oijen
and R. de Ruiter (RMNH); and J. T. Williams (USNM).

References

Bamber, R.C. (1915) Reports on the marine biology of the Sudanese Red Sea, from collections made by Cyril Crossland, M.
A., D.Sc., F. L. S. XXII. The Fishes. The Journal of the Linnean Society of London Zoology, 31, 477-485.

A NEW GENUS OF WORM EEL Zootaxa 4060 (1) © 2015 Magnolia Press - 47



http://dx.doi.org/10.1111/j.1096-3642.1915.tb00694.x

Bleeker, P. (1853) Bijdrage tot de kennis der Muraenoiden en Symbranchoiden van den Indischen Archipel. Verhandelingen
van het Bataviaasch Genootschap van Kunsten en Wetenschappen, 25, 1-62.

Bleeker, P. (1853) Diagnostische beschrijvingen van nieuwe of weinig bekende vischsoorten van Batavia. Tiental [-VI.
Natuurkundig Tijdschrift voor Nederlandsch Indié, 4, 451-516.

Bohlke, E.B. (1982) Vertebral formulae of type specimens of eels. Proceedings of the Academy of Natural Sciences of
Philadelphia, 134, 31-49.

Castle, P.H.J. & McCosker, J.E. (1999) A new genus and two new species of myrophine worm-eels, with comments on
Muraenichthys and Scolecenchelys (Anguilliformes: Ophichthidae). Records of the Australian Museum, 51, 113—122.
http://dx.doi.org/10.3853/.0067-1975.51.1999.1300

Dingerkus, G. & Uhler, L.D. (1977) Enzyme clearing of alcian blue stained whole small vertebrates for demonstration of
cartilage. Stain Technology, 52, 229-232.
http://dx.doi.org/10.3109/10520297709116780

Fowler, H.W. (1934) Descriptions of new fishes obtained 1907 to 1910, chiefly in the Philippine Islands and adjacent seas.
Proceedings of the Academy of Natural Sciences of Philadelphia, 85,233-367.

Fricke, R. & Eschmeyer, W.N. (2014) Guide to fish collections. Electronic version, updated 10 March 2014. Available from:
http://researcharchive.calacademy.org/research/Ichthyology/catalog/fishcatmain.asp (accessed 10 April 2014)

Gosline, W.A. (1951) The osteology and classification of the ophichthid eels of the Hawaiian Islands. Pacific Science, 5, 298—
320.

Hibino, Y., Ho, H.-C. & Kimura, S. (2012) A new worm eel Neenchelys mccoskeri (Anguilliformes: Ophichthidae) from
Taiwan and Japan. Ichthyological Research, 59, 342-346.
http://dx.doi.org/10.1007/s10228-012-0297-8

Hibino, Y., Kai, Y. & Kimura, S. (2013) Scolecenchelys fuscogularis (Anguilliformes: Ophichthidae, Myrophinae), a new
worm eel from Japan. Ichthyological Research, 60, 43—47.
http://dx.doi.org/10.1007/s10228-012-0309-8

Jordan, D.S. & Davis, B.M. (1891) A preliminary review of the apodal fishes or eels inhabiting the waters of America and
Europe. United States Commission of Fish and Fisheries, Report of the Commissioner, 16, 581-677.

Jordan, D.S. & Richardson, R.E. (1908) Fishes from islands of the Philippine Archipelago. Bulletin of the Bureau of Fisheries,
27,233-287.

Liitken, C.F. (1852) Nogle bemaerkinger om naeseborenes stilling hos de i gruppe med Ophisurus staaende slaegter af
aalefamilien. Videnskabelige Meddelelser fra den Naturhistoriske Forening i Kjobenhavn, Aaret, 1851, 1-21.

McCosker, J.E. (1970) A review of the eel genera Leptenchelys and Muraenichthys, with the descriptions of a new genus,
Schismorhynchus, and a new species Muraenichthys chilensis. Pacifc Science, 24, 506-516.

McCosker, J.E. (1977) The osteology, classification and relationships of the eel family Ophichthidae. Proceedings of the
California Academy of Sciences, (Series 4), 41, 1-123.

McCosker, J.E. (1982) A new genus and two new species of remarkable Pacific worm eels (Ophichthidae, subfamily
Myrophinae). Proceedings of the California Academy of Sciences, (Series 4), 43, 59-66.

McCosker, J.E. (1985) Two new genera and two new species of deepwater western Atlantic worm eels (Pisces: Ophichthidae).
Proceedings of the California Academy of Sciences, (Series 4), 44, 9—15.

McCosker, J.E., Ide, S. & Endo, H. (2012a) Three new species of ophichthid eels (Anguilliformes: Ophichthidae) from Japan.
Bulletin of the National Museum of Nature and Science, Series A (Zoology), 6 (Supplement), 1-16.

McCosker, J.E., Loh, K.-H., Lin, J. & Chen, H.-M. (2012b) Pylorobranchus hoi, a new genus and species of myrophine worm-
eel from Taiwan (Anguilliformes: Ophichthidae). Zoological Studies, 51, 1188—1194.

Ogilby, J.D. (1897) Some new genera and species of fishes. Proceedings of the Linnean Society of New South Wales, 22, 245—
251.

Wade, C.B. (1946) Two new genera and five new species of apodal fishes from the eastern Pacific. Allan Hancock Pacific
Expedition 1932-40, Los Angeles, 9, 181-213.

48 - Zootaxa 4060 (1) © 2015 Magnolia Press HIBINO ET AL.



	Abstract
	Introduction
	Materials and methods
	Systematics
	Acknowledgments
	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


