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First record of the nematode Aviculariella alcedonis
(Yamaguti et Mitunaga, 1943) (Spirurida, Acuariidae)

in Europe, with SEM observations and comments 
on its taxonomic position
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1Central Laboratory of General Ecology, Bulgarian Academy of Sciences, 2 Gagarin Street, 1113 Sofia, Bulgaria;

2Institute of Zoology, Bulgarian Academy of Sciences, 1 Tzar Osvoboditel Blvd., 1000 Sofia, Bulgaria

Abstract
Aviculariella alcedonis (Spirurida, Acuariidae) is recorded from Alcedo atthis (Coraciiformes, Alcedinidae) from Bulgaria (new

geographical record). A description of female specimens based on light-microscopy and SEM studies is presented. On the basis

of the observations of the cephalic end, the position of the genus is considered to be in the subfamily Acuariinae, not in the Seu-

ratiinae where it was previously placed. The host range of Aviculariella spp. is recognised as restricted to birds of the family

Alcedinidae. A new morphological peculiarity described in A. alcedonis is the presence of a pair of sublateral ribs at the ante-

rior end of each pseudolabium.
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The nematode Aviculariella alcedonis (Yamaguti et Mitunaga,

1943) was described on the basis of male specimens collected

from the common kingfisher, Alcedo atthis (L.) (Coraci-

iformes, Alcedinidae) in Taiwan (Skryabin et al. 1965). Sub-

sequent records of this species from A. atthis were from Fukien

(China) and Amurskaya Oblast’ (Russian Far East) (Wang

1966, Baruš et al. 1978). Baruš et al. (1978) recognised Avicu-
lariella collaricephala (Oshmarin, 1959) from the same host

species in Primorye Region, Russia, as a junior synonym of

Aviculariella alcedonis. Nematodes from the same host in

Vietnam (Ryzhikov and Khokhlova in Skryabin et al. 1965) and

Rimskiy-Korsakov Archipelago in Peter the Great Gulf, Sea of

Japan, Russia (Alekseev and Smetanina 1968) were identified

as A. collaricephala. According to these records, Aviculariella
alcedonis is specific to the common kingfisher and its geo-

graphical range is restricted to East Asia.

In the course of a survey of acuariid nematodes from Bul-

garia, we found specimens of Aviculariella alcedonis from the

common kingfisher. The aim of the present note is to report for

the first time a species of the genus Aviculariella Wehr, 1931

as part of the European fauna. We also provide the first SEM

data on a species of this genus and use the material studied to

expand morphological information on A. alcedonis.

Two female nematodes were found under the lining of the

gizzard of Alcedo atthis on 14 May 2007 at Kalimok Biolog-

ical Station of the Institute of Zoology, Bulgarian Academy of

Sciences (44°01´N, 26°26´E), Silistra Region, NE Bulgaria.

The nematodes were preserved in 70% ethanol. For light mi-

croscopy, the larger specimen was cleared and examined in a

temporary mount in glycerol. The smaller specimen was used

for SEM observations. It was transferred from 70% ethanol to

40% ethanol (10 min), rinsed in 0.1 M cacodylate buffer

(twice for 10 min), post-fixed in 1% OsO
4

for 2 h, dehydrated

in ethanol series and critical-point dried with CO
2

by BAL-

TEC CPD 030; it was coated with gold-palladium in sputter

coater Polaron SC7640 and studied by LEO VP 1540 micro-

scope at 10 kV. The specimens are preserved in the Helminthol-

ogical Collection of the Central Laboratory of General Ecol-

ogy (CLGE), Bulgarian Academy of Sciences, collection nos.

N001.034 and N001.033 (SEM stub).
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In the following description, the measurements are given

in micrometres except where otherwise stated.

Aviculariella alcedonis (Yamaguti et Mitunaga, 1943) Wang,

1966 (Figs 1 and 2)

Syns: Rusguniella alcedonis Yamaguti et Mitunaga, 1943; Al-
cedospirura collaricephala Oshmarin, 1959; Aviculariella
collaricephala (Oshmarin, 1959) Oshmarin, 1963.

Female: Body 27.2 mm long, with maximum width 177,

width 56 at anus and 131 at vulva; tail 138 long. Anterior end

with 2 triangular pseudolabia, each bearing a single amphid,

a pair of papillae and a pair of sublateral ribs (Figs 1A, 2A-D).

Cordons arise dorsally and ventrally between pseudolabia, 61

long and 7 wide; anastomosing laterally. Each cordon consists

of a single inner row of delicate cuticular plates and a longi-

tudinal cuticular ridge along outer rims of plates; cuticular

plates and longitudinal ridge delimiting longitudinal canal.

Circular cuticular fold situated posterior to cordons (Fig. 2B,

D). Deirids small, spine-like (Fig. 2A, E), situated at 278 from

anterior end. Еxcretory pore at 304 from anterior end. Lateral

alae extending from level posterior to deirids to 4.5 mm from

anterior end (Fig. 2A). Buccal cavity 216 long and 11 wide.

Muscular oesophagus 489 long and 27 wide. Glandular oe-

sophagus 2,397 long and 45 wide. Nerve ring at 223 from an-

terior end. Cuticle thickness 9–11; distance between cuticular

striations 7–9. Vulva at 373 from posterior end (Fig. 1B, C).

Vagina vera short, posteriorly directed, separated from vagina
uterina by cuticular folds. Vagina uterina longer, with well-de-

veloped circular musculature in walls. Uterus monodelphic.

Eggs (unfertilized) oval, 61–66 × 30–34 (av. 63 × 32, n = 10).

Phasmids subterminal (Fig. 2F).

The morphology of the studied specimens from Bulgaria

corresponds to the previous descriptions of Aviculariella al-
cedonis (= Alcedospirura collaricephala) (Yamaguti and Mi-

tunaga 1943 cited after Skryabin et al. 1965, Oshmarin 1959,

Skryabin et al. 1965, Alekseev and Smetanina 1968). The spec-

imen measured here is slightly larger than those from previous

studies (Table I). However, the size and morphology of the cor-

dons, the length of the muscular and glandular oesophagus and

the distance from the vulva to the posterior end correspond with

the known range of variation of this species (except data by

Wang 1966 relative to the length of the muscular oesophagus).

Therefore, we agree with Baruš et al. (1978) in considering Al-
cedospirura collaricephala as a junior synonym of Aviculariella
alcedonis and believe that our material, though consisting of fe-

male specimens only, is conspecific with the nematodes from

Alcedo atthis from East Asia reported under these two names.

Fig. 1. Aviculariella alcedonis, female. А. Anterior end, lateral view. B. Posterior end, ventral view. C. Posterior end, lateral view. Scale bars
= 50 µm (A); 100 µm (B, C)
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Currently, the genus Aviculariella includes 6 species (An-

derson et al. 1980, Nandi et al. 1985). Most of them are par-

asitic in kingfishers of the subfamilies Cerylinae and Daceloni-

nae (systematics of the family Alcedinidae according to

Howard and Moore 1980). The only species of Aviculariella
from birds of the subfamily Alcedininae are A. alcedonis and

A. petterae Bain et Chabaud, 1965. The latter species has

been described from “Corythornis vingtsioides (Eydoux et

Gervais) Passériformes-Turdidés” in Madagascar (Bain and

Chabaud 1965). However, Corythornis vingtsioides (Eydoux et

Gervais) belongs to the Alcedinidae and is often placed in the

genus Alcedo L. or sometimes recognised as a member of the

related genus Corythornis Kaup (see Marks and Willard 2005,

Moyle et al. 2007). Therefore, the range of definitive hosts of

Fig. 2. Aviculariella alcedonis, female, SEM. А. Anterior end, note deirid (arrowhead). B. Pseudolabia, lateral view; note cephalic papillae
(arrowheads), amphid (arrow) and sublateral ribs (SR). C. Anterior end, apical view; note cephalic papillae (arrowheads), amphid (arrow) and
sublateral ribs (SR). D. Pseudolabia, dorsal view; note cephalic papillae (arrowheads), amphid (arrow) and sublateral ribs (SR). E. Deirid and
lateral ala. F. Posterior end, note phasmid (arrowhead). Scale bars = 50 µm (A); 10 µm (B-F)
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Aviculariella spp. includes only birds of the family Alce-

dinidae.

The morphological characters of A. petterae (see Bain and

Chabaud 1965) are similar to those of A. alcedonis, including

metrical data (Table I). Further studies are needed in order to

confirm the taxonomic independence of the two species. 

The subfamily affiliation of the genus Aviculariella is con-

troversial. Chitwood and Wehr (1934), Skryabin et al. (1965)

and Baruš et al. (1978) placed it in the subfamily Acuariinae,

characterised by cephalic ornamentation consisting of cordons

so that they extend also to the cervical region. Chabaud and

Petter (1959) and Chabaud (1975) consider it as a member of

the subfamily Seuratiinae, which is defined by “cordons ex-

tending mainly transversely from near point of origin, so they

expand only on the cephalic region, where they form a col-

larette” (Chabaud 1975). Chitwood and Wehr (1934) described

the collarette of Seuratia Skryabin, 1916 and related genera as

“serrated on its distal margin and forms a sort of collar around

the anterior end of the body at the base of pseudolabia”. As

seen from our observations (Fig. 2B, D), the area restricted by

the cordons of A. alcedonis does not correspond to the defini-

tion of a collarette: its posterior margin is not serrated and it

extends in the posterior direction much beyond the base of the

pseudolabia. Furthermore, the SEM studies have revealed that

each cordon of A. alcedonis consists of an inner single row of

delicate cuticular plates and an outer longitudinal cuticular

ridge delimiting the longitudinal canal of the cordon (Fig. 2B,

D). This cordon structure is similar to that previously de-

scribed in species of the genera Syncuaria Gil’bert, 1927,

Decorataria Sobolev, 1949 and Desportesius Chabaud et Cam-

pana, 1949 (see Mutafchiev and Georgiev 2008a, b, 2009). On

this basis, we agree with Skryabin et al. (1965) that Avicular-
iella is closely related to the genera Syncuaria, Decorataria,

Chevreuxia Seurat, 1918 and Skrjabinocara Kurashvili, 1940.

In addition, all these genera (except Chevreuxia) are charac-

terised by a vulva situated at the posterior end of the body and

a monodelphic uterus. For these reasons, we follow Chitwood

and Wehr (1934), Skryabin et al. (1965) and Baruš et al. (1978)

in recognising Aviculariella as a member of the subfamily

Acuariinae.

None of the previous descriptions of A. alcedonis (includ-

ing those referring to it as A. collaricephala) mentioned the

presence of a pair of sublateral ribs at the anterior end of each

pseudolabium. However, such ribs were clearly illustrated by

Ryzhikov and Khokhlova (in Skryabin et al. 1965) in their fig.

106b showing the cephalic end of A. collaricephala. Our SEM

study revealed the presence of these cuticular structures (Fig.

2B-D); their origin as a part of the cordon apparatus or a part

of the pseudolabia remains unclear.
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boldt-Universität zu Berlin during a research visit by the senior
author granted by Synthesys DE-TAF-3124 (EC FP6) and kindly

hosted by Dr B. Neuhaus. Mrs G. Drescher of the same museum pro-
vided valuable assistance with the preparation of specimens for SEM
studies. This study was partly supported by the National Science
Fund of the Republic of Bulgaria, Grant DO/02-271/18.12.08.

References

Alekseev V.M., Smetanina Z.B. 1968. Nematodes of fish-eating birds
of Rimskiy-Korsakov Islands. In: (Eds. K.I. Skryabin and Y.L.
Mamaev) Gel’minty Zhivotnykh Tikhogo Okeana. Nauka,
Moscow, 97–104 (In Russian).

Anderson R.C., Wong P.L., Strelive U.R. 1980. Restudy of the generi-
type of Aviculariella, A. alcyona Wehr, 1931 (Nematoda:
Acuariidae). Systematic Parasitology, 1, 105–109. DOI: 10.
1007/BF00009855.

Bain O., Chabaud A.G. 1965. Spirurides parasites d’Oiseaux Mal-
gaches (Troisième note). Bulletin du Muséum National d’His-
toire Naturelle, 2 Ser., 37, 173–185.

Baruš V., Sergeeva T.P., Sonin M.D., Ryzhikov K.M. 1978. Hel-
minths of Fish-Eating Birds of the Palaearctic Region. I. Aca-
demia, Moscow-Prague, 319 pp.

Chabaud A.G. 1975. Keys to the genera of the order Spirurida. Part
2. Spiruroidea, Habronematoidea and Acuarioidea. In: (Eds.
R.C. Anderson, A.G. Chabaud and A.G. Willmott) CIH Keys
to the Nematode Parasites of Vertebrates, No. 3. Common-
wealth Agricultural Bureaux, Farnham Royal, Bucks, U.K.,
58 pp.

Chabaud A.G., Petter A.J. 1959. Essai de classification des Néma-
todes Acuariidae. Annales de Parasitologie Humaine et Com-
parée, 33, 331–349.

Chitwood B.G., Wehr E.E. 1934. The value of cephalic structures as
characters in nematode classification, with special reference to
the superfamily Spiruroidea. Zeitschrift für Parasitenkunde, 7,
273–335.

Howard R., Moore A. 1980. A Complete Checklist of the Birds of
the World. Oxford University Press, Oxford, 701 pp.

Marks B.D., Willard D.E. 2005. Phylogenetic relationships of the
Madagascar Pygmy Kingfisher (Ispidina madagascariensis).
The Auk, 122, 1271–1280. DOI: 10.1642/0004-8038(2005)
122.

Moyle R.G., Fuchs J., Pasquet E., Marks B.D. 2007. Feeding behav-
ior, toe count, and the phylogenetic relationships among al-
cedinine kingfishers (Alcedininae). Journal of Avian Biology,
38, 317–326. DOI: 10.1111/J.2007.0908-8857.03921.x.

Mutafchiev Y., Georgiev B.B. 2008a. A new acuariid nematode, Syn-
cuaria mackoi n. sp. (Spirurida), from Ciconia nigra (L.) (Ci-
coniiformes: Ciconiidae) in Europe. Systematic Parasitology,
70, 71–79. DOI: 10.1007/s11230-008-9138-6.

Mutafchiev Y., Georgiev B.B. 2008b. Redescription of Decorataria
decorata (Spirurida, Acuariidae) based on nematodes from
Podiceps cristatus and P. grisegena (Aves, Podicipediformes)
from Bulgaria. Acta Parasitologica, 53, 158–164. DOI: 10.
2478/s11686-008-0016-9.

Mutafchiev Y., Georgiev B.B. 2009. Redescription of Desportesius
brevicaudatus (Spirurida, Acuariidae) based on nematodes
from Ixobrychus minutus (Aves, Ciconiiformes) from Bul-
garia. Helminthologia, 46, 90–96. DOI: 10.2478/s11687-009-
0018-7.

Nandi A.P., De N.C., Majumdar G. 1985. Records of two new nem-
atodes (Acuariidae) parasitizing kingfishers (Coraciiformes)
of West Bengal, India. Helminthologia, 22, 161–169.

Oshmarin P.G. 1959. Alcedospirura collaricephala gen. et sp. n., a
new nematode species and genus from birds in Russian Far
East. Zoologicheskiy Zhurnal, 38, 1310–1312 (In Russian).



First record of Aviculariella alcedonis in Bulgaria 379

Skryabin K.I., Sobolev A.A., Ivashkin V.M. 1965. Spirurata of Ani-
mals and Man and the Diseases Caused by Them. Part 3.
Acuarioidea. Osnovy Nematologii, 14. Nauka, Moscow, 572
pp. (In Russian).

(Accepted August 4, 2009)

Wang P.C. 1966. Notes on Acuarioidea of birds from Fukien, China.
Acta Parasitologica Sinica, 3, 15–29 (In Chinese).



<<
  /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
  /CreateJDFFile false
  /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
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /HorndonD
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-ExtraBold
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /Humanist521BT-UltraBold
    /Humanist521BT-XtraBoldCondensed
    /Humanist531BT-BlackA
    /Humanist531BT-BoldA
    /Humanist531BT-RomanA
    /Humanist531BT-UltraBlackA
    /Humanist777BT-BlackB
    /Humanist777BT-BlackItalicB
    /Humanist777BT-BoldB
    /Humanist777BT-BoldItalicB
    /Humanist777BT-ItalicB
    /Humanist777BT-LightB
    /Humanist777BT-LightItalicB
    /Humanist777BT-RomanB
    /Humanist970BT-BoldC
    /Humanist970BT-RomanC
    /HumanistSlabserif712BT-Black
    /HumanistSlabserif712BT-Bold
    /HumanistSlabserif712BT-Italic
    /HumanistSlabserif712BT-Roman
    /Humnst777BlkCnEU-Normal
    /Humnst777BlkEU-Italic
    /Humnst777BlkEU-Normal
    /Humnst777CnEU-Bold
    /Humnst777CnEU-Normal
    /Humnst777EU-Bold
    /Humnst777EU-BoldItalic
    /Humnst777EU-Italic
    /Humnst777EU-Normal
    /Humnst777LtCnEU-Normal
    /Humnst777LtEU-Italic
    /Humnst777LtEU-Normal
    /Humnst777XBlkCnEU-Normal
    /Humnst777XBlkEU-Normal
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-BlackRounded
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-BoldRounded
    /Swiss721BT-Heavy
    /Swiss721BT-HeavyItalic
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Medium
    /Swiss721BT-MediumItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721BT-ThinItalic
    /Swiss911BT-ExtraCompressed
    /Swiss911BT-UltraCompressed
    /SymbolITCbyBT-Bold
    /SymbolITCbyBT-BoldItalic
    /SymbolMT
    /SymbolProportionalBT-Regular
    /TagLetPlain
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalARoman
  ]
  /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

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /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 <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /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 <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /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


