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Abstract

Cosmocerca oroensis sp. nov. (Ascaridida, Cosmocercidae) from the large intestine of Barygenys atra (Anura, Microhylidac)
is described and illustrated. Cosmocerca oroensis represents the 26th species assigned to the genus and the 7th from the Aus-
tralo-Papuan biogeographical region. Cosmocerca oroensis sp. nov. differs from the previously described Australo-Papuan
species in number of plectanes: C. oroensis with 2 pairs; C. australis, 3—4 pairs; C. archeyi, C. tyleri and C. zugi, 4 pairs; C.
limnodynastes and C. novaeguineae, 5 pairs. In addition to the new nematode species, Meteterakis crombiei (Nematoda, Het-

erakidae) was also found.
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Introduction

Gunther’s Papua frogs, Barygenys atra (Giinther, 1896), a fos-
sorial microhylid, is endemic to eastern Papua New Guinea,
occurring on the north side of the south-eastern peninsula from
the Mambare River to Cape Nelson from sea level to 700 m
(Menzies 2006). To our knowledge, there are no helmintho-
logical reports for this species. The purpose of this paper is to
describe a new species of nematode harbored by B. atra and
to provide an initial helminth list for this host.

Materials and Methods

Twenty-two Barygenys atra were collected by hand by FK on
the south slope of Mt. Victory (9.24245°S, 149.13559°E), Oro
(= Northern) Province, Papua New Guinea (1-4 October
2010). Specimens were fixed in neutral buffered 10% forma-
lin. The body cavity was opened by a longitudinal incision and
the gastrointestinal tract was removed by cutting across the
oesophagus and rectum. The oesophagus, stomach, small in-
testine and large intestine were examined separately for en-
doparasites. Only nematodes were found which were placed in
lactophenol, allowed to clear and examined under a light mi-

croscope. Illustrations were made with the aid of a micropro-
jector. Measurements are in pm with mean + SD and range in
parentheses unless otherwise stated. Frogs were deposited in
the Bernice P. Bishop Museum (BPBM), Honolulu, Hawaii as
BPBM 37100-37121.

Results

Two species of Nematoda, Meteterakis crombiei Bursey,
Goldberg et Kraus, 2005 and a new species of Cosmocerca
(22 males, 276 females) were found. Fourteen B. atra (63.6%,
14 of 22) were infected with Cosmocerca oroensis sp. nov.;
of these 2 had a dual infection of C. oroensis and M. crom-
biei. Site of infection, number, prevalence, mean intensity, and
range by helminth species are given in Table I. Selected
helminths were deposited in the United States National Para-
site Collection (USNPC), Beltsville, Maryland (Table I). De-
scription of the new species follows.

Cosmocerca oroensis sp. nov. (Figs 1-9)

Description: Small fusiform nematodes, prominent sexual di-
morphism, males approximately one-half length of females.
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Table I. Site of infection, number of helminths, prevalence, mean intensity, range of infection and USNPC accession numbers for 2 helminth
species in Barygenys atra from Papua New Guinea

Helminth species Site of infection Number Prevalence Mean intensity + 1SD Range Accession #
Cosmocerca oroensis large intestine 298 14/22 (64%) 21.3+£199 1-62 USNPC105961
Sp. nov.

Meteterakis crombiei large intestine 7 3/22 (14%) 23+0.6 2-3 USNPC105962
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Figs 1-9. Cosmocerca oroensis sp. nov. 1. Female, entire, lateral view. 2. Female, fourth stage, entire, lateral view. 3. Male, entire, lateral view.

4. Female, en face view. 5. Plectane, lateral view. 6. Plectane, anteriodorsal view. 7. Male, posterior end, semidigrammic ventral view.
8. Gubernaculum and spicule. 9. Male, posterior end, lateral view
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Lateral alae beginning at posterior end of pharynx and termi-
nating at mid-point of tail in both males and females. Cuticle
with longitudinal striations. Mouth with 3 prominent lips, each
lip with an anteriorly directed V-shaped cuticular flange; dor-
sal lip with 2 sessile papillae, each ventrolateral lip with 1 ses-
sile papilla and 1 lateral amphid. Oesophagus with short
pharynx, cylindrical corpus, isthmus and posterior bulb con-
taining valves. Excretory pore anterior to oesophageal bulb.
Vulva near midbody; female reproductive system prodelphic.
Males with 2 small spicules, a somewhat triangular guber-
naculum, and 4 plectanes in 2 rows of 2 on ventral surface
near midbody.

Male: Based on holotype and 9 paratypes. Length 0.85 +
0.06 mm (0.77-0.99 mm), width at level of oesophago-in-
testinal junction 101 £ 9 (92-110). Oesophagus 274 + 20
(256-311) in total length: pharynx 25 + 2 (23-30) long, cor-
pus 169 + 12 (153-186), isthmus 29 + 4 (24-37) long, oe-
sophageal bulb 53 £ 5 (47-61) long, 50 + 4 (43-55) wide.
Nerve ring 65 + 6 (55-73) and excretory pore 211 + 17 (183-
238) from anterior end respectively. Gubernaculum V-shaped,
27 4+ 2 (24-29) in length, heavily sclerotized margins, distal
end pointed. Spicules equal 46 + 4 (37-52) in length, lightly
sclerotized and bent at midpoint. Four precloacal plectanes, 2
rows of 2 each; anterior plectane 503 + 38 (434-587) and pos-
terior plectane 552 + 39 (485-638) from anterior end, respec-
tively. Each plectane with heavily sclerotized body producing
a “shark’s tooth” appearance, distal tip with rosette of small
denticles. Four pairs of precloacal papillae, ventral in position,
4th pair immediately anterior to cloaca much smaller in di-
ameter than more anterior pairs. Tail flexed ventrally, 91 + 9
(73-104) in length terminating in blunt point. Seven pairs of
sessile postcloacal papillae: 4 ventral pairs, 2 pairs on wide
portion of tail, 2 pairs on narrow portion of tail; 2 pairs lateral
in position on narrow portion of tail; 1 pair dorsal in position
near tip of tail. Phasmids on lateral surface between lateral
pairs of papillae. Somatic papillae absent.

Female: Based on allotype and 9 paratypes. Length 1.98 +
0.14 mm (1.73-2.30mm), width at level of vulva 267 + 21
(230-306). Oesophagus 369 + 18 (336-390) in total length;
pharynx 34 +4 (31-43) long, corpus216 + 12 (192-238) long,
isthmus 34 + 4 (31-40) long, oesophageal bulb 78 + 7 (70-92)
long, 89 £ 8 (79-98) wide. Nerve ring 119 £ 6 (110-128), ex-
cretory pore 277 + 13 (262-305), and vulva 940 + 55 (842—
995) from anterior end, respectively. Reproductive system
prodelphic, ovijector approximately 180 in length, directed
posteriorly, joining 2 uteri. Eggs large, less than 10 present,
thin shelled, 162 + 15 (153-191) x 150 + 11 (140-166), sev-
eral containing larvae, occasional hatched larvae approxi-
mately 638 long by 51 wide present in uterus. Tail an elongate
cone 320 + 22 (281-357) in length. Phasmids not seen.

Type host: Gunther’s Papua frogs, Barygenys atra (Gin-
ther, 1896); symbiotype BPBM 37113; 2 October 2010.

Type locality: Papua New Guinea, Oro Province, vicinity
Mt. Victory, 320 m elevation, 9.242425°S, 149.13500°E.

Site of infection: Large intestine.

Type specimens: Holotype male, USNPC 105958; allotype
female, USNPC 105959; paratypes, USNPC 105960; voucher
specimens, USNPC 105961.

Etymology: The new species is named for the Province of
collection.

Remarks: A list of 25 species of Cosmocerca by biogeo-
graphical region was published Rizvi et al. (2011). Cosmo-
cerca oroensis sp. nov. represents the 26th species assigned to
the genus and the 7th from the Australo-Papuan region. Of the
6 Australian species previously described, 5 have been de-
scribed from anuran hosts: C. archeyi Baker et Green, 1988
from Leiopelma archeyi collected in New Zealand; C. aus-
tralis Baker et Green, 1988 from Leiopelma hochstetteri also
collected in New Zealand; C. limnodynastes Johnston et Simp-
son, 1942 from Limnodynastes dorsalis collected in Australia;
C. novaeguineae Moravec et Sey, 1990 from Platymantis
papuensis collected in Papua New Guinea; and C. tyleri
Bursey, Goldberg et Kraus, 2006 from Genyophryne thomsoni
also collected in Papua New Guinea (Johnston and Simpson
1942, Baker and Green 1988, Moravec and Sey 1990, Bursey
et al. 2006). The sixth species, C. zugi Bursey, Goldberg et
Kraus, 2005, was described from the lizard Cyrtodactylus
louisiadensis collected in Papua New Guinea (Bursey et al.
2005). Cosmocerca oroensis sp. nov. differs from the above 6
species in number of plectanes possessed: C. oroensis with 2
pairs; C. australis, 3—4 pairs; C. archeyi, C. tyleri and C. zugi,
4 pairs; C. limnodynastes and C. novaeguineae, 5 pairs.

Discussion

Barygenys atra represents a new host record for Meteterakis
crombiei, a common parasite of Papua New Guinean anurans
and reptiles. Meteterakis crombiei was originally described
from the lizard Sphenomorphus jobienis and is known from
the anurans, Barygenys exsul, Callulops robustus, Cophixalus
sisyphus, Copiula fistulans, Hylophorbus cf. rufescens, Man-
tophryne lateralis, Nyctimystes cheesmani, N. pulcher, Platy-
mantis adiastolus, P. boulengeri, P. schmidti and Hylarina
daemeli (reported as Rana daemeli) as well as the lizards, Car-
lia luctuosa, Cyrtodactylus klugei, C. sermowaiensis, Emoia
battersbyi, E. longicauda, E. obscura, E. pallidiceps, E. phys-
icae, E. popei, Eugongylus rufescens, Hypsilurus modestus,
Sphenomorphus aignanus, S. louisiadensis, S. meyeri, S. ni-
grolineatus, S. simus and Trilobolonotus novaeguineae
(Bursey et al. 2005, 2007, 2009; Goldberg et al., 2008, 2009a,
2010a,b).

The parasite list for B. atra currently contains 2 nematode
species, Cosmocerca oroensis sp. nov. and Meteterakis crom-
biei. This represents a small complement of helminth species
compared to many other Papuan frogs. The only congener pre-
viously studied (Barygenys exsul) hosts at least five species,
including the closely related Cosmocerca tyleri (see Goldberg
et al. 2009b). Similarly, other fossorial microhylids (e.g., Cal-
lulops personata, C. robusta, Oxydactyla crassa) host at least
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three species, but non-fossorial frogs may host up to ten
(Goldberg et al. 2009b). We expect the helminth community
of B. atra to also increase with further research.

Acknowledgements. Peggy Firth prepared the illustrations consti-
tuting Figs 1-9. We thank E. Teodoro for dissecting specimens; J.
Anamiato, M. Bun, and the many people of Ajoa for field assistance;
A. Kakayo and M. Bun for logistical assistance and permission to
work on their land; the PNG National Museum and Art Gallery for
providing in-country collaborative assistance; and the PNG Depart-
ment of Environment and Conservation, PNG National Research In-
stitute, and Oro Provincial Government for permission to conduct
this work. This research was supported by National Science Foun-
dation grant DEB 0743890. This is contribution 2012-014 to the Pa-
cific Biological Survey.

References

Baker M.R., Green D.M. 1988. Helminth parasites of native frogs
(Leiopelmatidae) from New Zealand. Canadian Journal of
Zoology, 66, 707-713. DOL: 10.1139/z88-105.

Bursey C.R., Goldberg S.R., Kraus F. 2005. New genus, new species
of Cestoda (Anoplocephalidae), new species of Nematoda
(Cosmocercidae), and other helminths in Cyrtodactylus louisi-
adensis (Sauria: Gekkonidae) from Papua New Guinea. Jour-
nal of Parasitology, 91, 882—889. DOI: 10.1645/GE-3450.1.

Bursey C.R., Goldberg S.R., Kraus F. 2006. A new species of Cos-
mocerca (Nematoda: Cosmocercidae) and other helminths
from Genyophryne thomsoni (Anura: Microhylidae) from
Papua New Guinea. Acta Parasitologica, 51,213-216. DOI:
10.2478/s11686-006-0033-5.

Bursey C.R., Goldberg S.R., Kraus F. 2007. A new species of Fal-
caustra (Nematoda: Kathlanliidae) and other nematodes from
Sphenomorphus simus (Squamata: Scincidae) from Papua
New Guinea. Acta Parasitologica, 52, 142—145. DOI: 10.
2478/s11686-007-0017-0.

(Accepted October 09, 2012)

Bursey C.R., Goldberg S.R., Kraus F. 2009. New species of Pseud-
abbreviata (Nematoda: Physalopteridae) and other helminths
in two species of Hypsilurus (Sauria: Agamidae) from Papua
New Guinea. Journal of Parasitology, 95, 920-923. DOI:
10.1645/GE-1869.1.

Goldberg S.R., Bursey C.R., Kraus F. 2008. Gastrointestinal
helminths of eleven species of Emoia (Squamata: Scincidae)
from Papua New Guinea. Journal of Natural History, 42,
1923-1935. DOI: 10.1080/00222930802254789.

Goldberg S.R., Bursey C.R., Kraus F. 2009a. Endoparasites in 12
species of Sphenomorphus (Squamata: Sincidae) from Papua
New Guinea. Comparative Parasitology, 76, 58-83. DOI:
0.1654/4358.1.

Goldberg S.R., Bursey C.R., Kraus F. 2009b. Helminths of 26 species
of microhylid frogs (Anura: Microhylidae) from Papua New
Guinea. Journal of Natural History, 43, 1987-2007. DOI:
10.1080/00222930902993740.

Goldberg S.R., Bursey C.R., Kraus F. 2010a. Helminths of ten
species of geckos (Squamata: Gekkonidae) from Papua New
Guinea, with comparisons between immigrant and endemic
geckos. Pacific Science, 64, 131-139. DOI: 10.2984/64.1.131.

Goldberg S.R., Bursey C.R., Kraus F. 2010b. Metazoan endopara-
sites of 14 species of skinks (Squamata: Scincidae) from
Papua New Guinea. Journal of Natural History, 44, 447-467.
DOI: 10.1080/00222930903366011.

Johnston T.H., Simpson E.R. 1942. Some nematodes from Australian
frogs. Transactions of the Royal Society of South Australia,
66, 172—-179.

Menzies J. 2006. The frogs of New Guinea and the Solomon
Islands. Pensoft, Sofia, Bulgaria.

Moravec F., Sey O. 1990. Some nematode parasites of frogs from
Papua New Guinea and Australia. Acta Societatis Zoologicae
Bohemoslovacae, 54, 268-286.

Rizvi A.N., Bursey C.R., Bhutia P.T. 2011. Cosmocerca kalesari sp.
nov. (Nematoda, Cosmocercidae) in Euphlyctis cyanophlyctis
(Amphibia, Anura) from Kalesar Wildlife Sanctuary, Haryana,
India. Acta Parasitologica, 56, 202-207. DOI:10.2478/s11
686-011-0028-8.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AllianzSerifCE
    /AllianzSerifCE-Bold
    /AllianzSerifCE-BoldItalic
    /AllianzSerifCE-Light
    /AllianzSerifCE-LightItalic
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BlackMarDTCTCE-Bla
    /BlackMarDTCTCE-Bol
    /BlackMarDTCTCE-Med
    /CooperBlackStd
    /CooperBlackStd-Italic
    /FuturaBdCnPL-Italic
    /FuturaBdCnPL-Regular
    /FuturaBkPL-Italic
    /FuturaBkPL-Regular
    /FuturaBlackBT-Regular
    /Futura-Bold
    /Futura-Book
    /Futura-BookItalic
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaEugenia
    /FuturaEugenia-Italic
    /Futura-Heavy
    /FuturaHvPL-Italic
    /FuturaHvPL-Regular
    /Futura-Light
    /FuturaLtCnPL-Regular
    /FuturaLtPL-Italic
    /FuturaLtPL-Regular
    /FuturaMdCnPL-Regular
    /FuturaMdPL-Italic
    /FuturaMdPL-Regular
    /Futura-Medium
    /FuturaPL-Bold
    /FuturaPL-BoldItalic
    /FuturaShadowedDEE-ExtraBold
    /FuturaTEE-Bold
    /FuturaTEE-BoldCond
    /FuturaTEE-Book
    /FuturaTEE-Ligh
    /FuturaTEE-LighCond
    /FuturaTEE-Medi
    /FuturaTEE-MediCond
    /FuturaXBlkCnPL-Italic
    /FuturaXBlkCnPL-Regular
    /FuturaXBlkPL-Italic
    /FuturaXBlkPL-Regular
    /Humnst777BlkCnPL-Regular
    /Humnst777BlkPL-Italic
    /Humnst777BlkPL-Regular
    /Humnst777CnPL-Bold
    /Humnst777CnPL-Regular
    /Humnst777LtCnPL-Regular
    /Humnst777LtPL-Italic
    /Humnst777LtPL-Regular
    /Humnst777PL-Bold
    /Humnst777PL-BoldItalic
    /Humnst777PL-Italic
    /Humnst777PL-Roman
    /Humnst777XBlkCnPL-Regular
    /Humnst777XBlkPL-Regular
    /MyriadPro-Black
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldCond
    /MyriadPro-SemiboldIt
    /StoneSansCEEF-SemiBold
    /Swis721BlkCnPL-Italic
    /Swis721BlkCnPL-Regular
    /Swis721BlkPL-Italic
    /Swis721BlkPL-Regular
    /Swis721CnPL-BoldItalic
    /Swis721CnPL-Italic
    /Swis721LtCnPL-Italic
    /Swis721LtCnPL-Regular
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




