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Abstract

In total, 6401 amphipods, including 5707 Cheirimedon femoratus, caught at the Galindez Island (Argentine Islands, Western
Antarctica) were examined for the presence of cystacanths and advanced acanthellae of Acanthocephala. Two parasite species,
Corynosoma pseudohamanni Zdzitowiecki, 1984 and Metacanthocephalus johnstoni Zdzitowiecki, 1983, were found in the
haemocoeloma of C. femoratus. Total prevalence was 1.19%, that of C. pseudohamanni 0.68% and of M. johnstoni 0.51%. Ad-
ditionally, 8 of 1416 C. femoratus caught in the Admiralty Bay (South Shetland Islands) were found to be infected with C. pseudo-
hamanni and free of M. johnstoni. The representative of the genus Metacanthocephalus was found in the intermediate host for
the first time. C. pseudohamanni was more abundant at the Galindez Island (prevalence 0.68%) than in the Admiralty Bay (preva-
lence 0.42% in previous investigations and 0.56% in present ones). Amphipods harboured usually one or rarely two acantho-
cephalans of one species. Both parasites were more abundant in amphipods caught in the polluted water closely to the Vernadsky
Station than in the Mick Channel, farther from the station (prevalence 0.77% vs. 0.51% for C. pseudohamanni and 0.64% vs.

0.26% for M. johnstoni).
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Introduction

Up to now, Amphipoda were found to be intermediate hosts of
Antarctic Acanthocephala at three localities in the Western
Antarctica. Bone (1972), and Richardson in Hoogesteger and
White (1981) reported the presence of undetermined Acan-
thocephala in Bovallia gigantea and Pontogeneia (= Gondo-
geneia) antarctica at the South Orkney Islands. Hoberg (1986)
found Corynosoma pseudohamanni in amphipods identified to
the genus Pontogeneiella at the Antarctic Peninsula. Feiler
(1984) reported the occurrence of undetermined Acantho-
cephala in some of not listed nine species of amphipods at the
King George Island. Zdzitowiecki (2001) and Zdzitowiecki
and Presler (2001) found four species of Acanthocephala, As-
persentis megarhynchus, Corynosoma bullosum, C. hamanni
and C. pseudohamanni, in eight species of Amphipoda, B. gi-
gantea, Prostebbingia brevicornis, Gondogeneia antarctica,
Jassa ingens, Cheirimedon femoratus, Hippomedon kergue-
leni, Orchomenella rotundifrons and Waldeckia obesa, in the
Admiralty Bay at the King George Island. Prevalence of in-
fection was given by Bone (op. cit.) as 2.67%, by Feiler (op.

cit.) as 1.1% and by Zdzitowiecki and Presler (op. cit.) as 0.08—
3.41% for different host species (the highest data for
A. megarhynchus + C. bullosum in B. gigantea). The present
paper is based on the collection of Amphipoda caught by the
authors at the Galindez Island (Argentine Islands) at the
Antarctic Peninsula, more southern than all places of previous
collections. Additional new data from the Admiralty Bay are
also given.

Materials and methods

Investigations were carried out during the Seventh Ukrainian
Antarctic Expedition in February and March 2002 to the Ver-
nadsky Station localized on the Galindez Island (Argentine Is-
lands, Western Antarctica), 65°14°S, 64°15"W. Amphipoda
have been collected using traps with meat from two localities
— closely to the Vernadsky Station and in the Mick Channel,
at the depth 0—12 m. In total, 6401 specimens belonging to 10
species were caught and examined (Table I). Names are given
according to De Broyer and Jazdzewski (1993). Amphipoda
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Table I. A checklist of Amphipoda caught at the Galindez Island

Amphipod species N Infection
Bovallia gigantea Pfeffer, 1888 8 -
Eurymera monticulosa Pfeftfer, 1888 1 -
Paramoera edouardi Schellenberg, 1929 5 -
Prostebbingia brevicornis (Chevreux, 1906) 4 -
Gondogeneia antarctica (Chevreux, 1906) 22 -
Paraceradocus miersi (Pfeffer, 1888) 1 -
Abyssorchomene plebs (Hurley, 1965) 632 -
Cheirimedon femoratus (Pfeffer, 1888) 5707 +
Hippomedon kergueleni (Miers, 1875) 15 -
Orchomenella ultima (Bellan-Santini, 1972) 6 -
Total 6401

were fixed and stored in 70% ethanol. They were determined
by Professor K. Jazdzewski and Mrs. E. Presler, M.Sc., from
the University of £.60dz. Additionally, 1416 specimens of one
amphipod species, Cheirimedon femoratus, collected in the
Admiralty Bay were received from Professor Jazdzewski.
These amphipods were collected in 1977 at the depth 5-60 m,
fixed in formaldehyde solution 4% and re-fixed in 70%
ethanol. They were a part of the same collection which was
elaborated by Zdzitowiecki and Presler (2001).

Amphipods were examined for the presence of cystacanths
and advanced acanthellae using a stereomicroscope (magnitude
% 6.3 or x10). All mesosome and three anterior metasome seg-
ments were opened using small pincers and needles and acan-
thocephalans found in haemocoeloma were collected. They
were dehydrated in graded ethanol (85%, 96%) and cleared in
benzyl alcohol. They were determined as temporary total
mounts in clearing solution using a light microscope. Voucher
specimens were deposited in the Natural History Museum in
London (BMNH).

Dimensions are given in micrometers, unless stated
otherwise.

Results

In total, 68 amphipods of one species, Cheirimedon femoratus,
collected at the Galindez Island were found to be infected with
72 acanthocephalans of two species (total prevalence 1.19%).
Eight specimens of the same species collected in the Admiralty

Bay were found to be infected with eight acanthocephalans of
one species (prevalence 0.56%). Other amphipods were not in-
fected (Table I).

Parasites occurred in haemocoeloma in two posterior seg-
ments of mesosoma and one anterior segment of metasoma of
hosts. All parasite specimens were either in cystacanth stage or
developed almost to this stage. Indices of infection of C. femo-
ratus in each locality are shown on the Table II.

Order Polymorphida
Corynosoma pseudohamanni Zdzitowiecki, 1984 (Fig.la-g)

Intermediate host: Cheirimedon femoratus.

Locality: At Galindez Island (Argentine Islands) (preva-
lence 0.68%) and Admiralty Bay (South Shetland Islands)
(prevalence 0.56%).

Intensity: Normally one parasite, in three cases two para-
sites.

Material: 50 specimens.

Voucher specimens: BMNH 2010.3.30.1-4.

Morphology (based on 20 specimens): Trunk contracted,
with both extremities introverted, 1.313—1.896 x 0.660-0.928
mm in lateral position. Hind-trunk shorter than fore-trunk.
Whole length of ventral side covered with spines. Proboscis sac
curved, its maximum length 1141. Proboscis partly or entirely
introverted, 742-957 in length. Its prebasal width reaches
286. Hooks arranged in circa 20 rows. Total number of hooks
in row impossible for counting, number of basal hooks in row

Table II. Infection with Acanthocephala of the amphipod Cheirimedon femoratus

Locality N Corynosoma pseudohamanni Metacanthocephalus johnstoni
prevalence % mean prevalence % mean
abundance abundance
At Galindez Island 5707 0.68 0.0074 0.51 0.0052
At Vernadsky Station 3765 0.77 0.0082 0.64 0.0066
Mick Channel 1942 0.51 0.0057 0.26 0.0026
Admiralty Bay
After Zdzitowiecki and Presler 1431 0.42 0.0042 - -
Present data 1416 0.56 0.0056 - -
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normally two, but sometimes one or three in some rows. Mea- ~ Order Echinorhynchida

surable hooks of four specimens 63—67 in length. Genital organs
poorly developed, hardly visible. Metacanthocephalus johnstoni Zdzitowiecki, 1983 (Fig. 2a-¢)

Remarks: Morphology of all specimens collected at Galin-
dez Island is clearly identical with that of specimens previously — Intermediate host: Cheirimedon femoratus.
and presently collected from the same intermediate host from Locality: At Galindez Island (Argentine Islands).
Admiralty Bay (see Zdzitowiecki 2001). Prevalence: 0.51%.

1mm

Fig. 1. Corynosoma pseudohamanni: a-d — female lateral view,
e —male lateral view, f — male proboscis armature, g — male pos-
terior extremity
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Intensity: Normally one parasite, in one case two parasites.
Material: 30 specimens (17 males and 13 females).
Voucher specimens: BMNH 2010.3.30.5-8.

Morphology: Trunk normally (with two exceptions) strongly
contracted. Trunk spines absent. Cylindrical proboscis could
be entirely introverted or more or less extraverted. Hooks
arranged in circa 14 rows. In ten cases hooks were counted as
six or seven in row. Dorsal and ventral hooks of the same
length. Maximum length of hook 105. Lemnisci normally
contracted, 460—760 in length, in one case 1190 in length.

Male (based on 16 specimens): Trunk 1.545-2.624 x
0.438-0.746 mm, in one case 3.430 x 0.490 mm. Proboscis
378-542 x 150-209. Proboscis sac 509—882 x 116—184. Gen-
ital organs strongly developed. Testes arranged diagonal to tan-
dem. Anterior testis 321-554 x 182—343. Posterior testis 283—
452 x 181-373. Cement glands pyriform, eight in number,
38-68 x 40-72. Safftigen’s pouch club-shaped.

Female (based on eight specimens): Trunk 1.575-2.492 x
0.575-0.690 mm, in one case 3.134 x 0.504 mm. Proboscis
500-602 x 220 (width in one case). Proboscis sac 570-993 x

Fig. 2. Methacanthocephalus johnstoni: a-¢ — male lateral view,
d-e — male proboscis armature
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155-209. Ovarian balls free in pseudocoeloma, 42—-82 in
diameter.

Remarks: Proboscis length, hooks formula and number of
cement glands fit well diagnose of M. johnstoni of Zdzi-
towiecki (1983). The representative of the genus Metacan-
thocephalus was presently found in the intermediate host for
the first time.

Discussion

Of ten amphipod species presently examined, eight were rep-
resented in small numbers, 1-22 (Table I). Negative results of
investigations of them could be associated with poor samples.
It should be noted that three acanthocephalan species not
found in amphipods at the Galindez Island, A. megarhynchus
(syn. A. austrinus), C. bullosum and C. hamanni, were found
in B. gigantea, P. brevicornis, G. antarctica and H. kergueleni
(and three other species) in the Admiralty Bay (Zdzitowiecki
and Presler 2001). These three acanthocephalans are abundant
in fishes in the Admiralty Bay (Zdzitowiecki 1986a, Zdzi-
towiecki and Rokosz 1986) and considerably less numerous in
fishes at the Galindez Island (Zdzitowiecki and Laskowski
2004, Laskowski and Zdzitowiecki 2005).

One amphipod species, Abyssorchomene plebs, examined
in sufficient numbers in the Admiralty Bay (1204 specimens)
and at the Galindez Island (632 specimens) was uninfected in
both these areas. Amphipods belonging to Orchomenella (=
Abyssorchomene) plebs-rossi complex were investigated in
McMurdo Sound (Ross Sea, Eastern Antarctica) by Holloway
and Bier (1967). They examined 812 specimens exposed for
C. hamanni (probably = C. pseudohamanni) eggs and 592
specimens taken from the stomach of a fish. Results were
negative. Probably 4. plebs does not serve as the intermediate
host of any acanthocephalan species.

Of two acanthocephalan species found in C. femoratus, an
intermediate host at the Galindez Island, C. pseudohamanni is
a parasite of seals and uses fish as paratenic hosts (Zdzi-
towiecki 1984). M. johnstoni uses fish as definitive hosts
(Zdzitowiecki 1983). C. femoratus was the only amphipod
species found to be infected with both acanthocephalan species
at the Galindez Island. This amphipod was also found to be in-
fected in the Admiralty Bay, but only with C. pseudohamanni
(Zdzitowiecki and Presler 2001). The absence of M. john-
stoni in all investigated amphipods in the Admiralty Bay is
rather strange, because this parasite is abundant in fish in both
these areas (Zdzitowiecki 1986b, Zdzitowiecki and Laskowski
2004, Laskowski and Zdzitowiecki 2005). The level of infec-
tion of amphipods with C. pseudohamanni is higher at the
Galindez Island than in the Admiralty Bay, but the difference
is not large (prevalence 0.68% against 0.42% for previously ex-
amined sample). The examination of additional samples of
C. femoratus from the Admiralty Bay confirmed previous data
— prevalence of C. pseudohamanni of 0.56% and a lack of
M. johnstoni (Table II). Amphipods were collected at the

Galindez Island in two localities. A little higher infection with
both acanthocephalan species was found in polluted water
closely to the Vernadsky Station than in Mick Channel farther
from the station (Table II).

Of acanthocephalan species abundant in fish in the Admi-
ralty Bay and occurring also in fish at the Galindez Island, only
one, Metacanthocephalus dalmori Zdzitowiecki, 1983, was not
reported from amphipods. Probably it uses other amphipods
than M. johnstoni does, possibly species living deeper than
C. femoratus.

In most of amphipod species one acanthocephalan species
was recognized. Exceptions are for B. gigantea (A. mega-
rhynchus and C. bullosum) (Zdzitowiecki and Presler 2001) and
C. femoratus (C. pseudohamanni and M. johnstoni) (present
data). A. megarhynchus and C. bullosum occur in more than
one host species. The former was reported from five interme-
diate hosts, B. gigantea, G. antarctica, J. ingens, H. kergueleni
and O. rotundifrons, the latter from two hosts, B. gigantea and
W. obesa (Zdzitowiecki and Presler op. cit.).

Acknowledgements. The authors are grateful to Professor S. Ra-
kusa-Suszczewski from the Department of Antarctic Biology in War-
saw, and director V. Lytvynov and Dr. G. Milinevsky from the
Ukrainian Antarctic Center in Kiev for the possibility to collect ma-
terials in Antarctica. Professor K. Jazdzewski and Mrs. E. Presler,
M.Sc., kindly identified Amphipoda.

References

Bone D.G. 1972. Aspects of the biology of the Antarctic amphipod
Bovallia gigantea Pfeffer at Signy Island, South Orkney Is-
lands. British Antarctic Survey Bulletin, 27, 105-122.

De Broyer C., Jazdzewski K. 1993. Contribution to the marine bio-
diversity Inventory. A checklist of the Amphipoda (Crustacea)
of the Southern Ocean. Documents de Travail de I’Institut
Royal des Sciences Naturelles de Belgique, 73, 1-154.

Feiler K. 1984. Untersuchungen zum Helminthenbefall und zur Nah-
rung verschiedener Tiergruppen. In: (Eds. R. Bannasch, K.
Feiler and M. Rauschert) Untersuchungen im Gebiet der sow-
Jetischen Antarktisstation Bellingshausen. Geoddtische und
Geophysikalische Verdffentlichungen, 1 (11), 56—63.

Hoberg E.P. 1986. Aspects of ecology and biogeography of Acantho-
cephala in Antarctic seabirds. Annales de Parasitologie Hu-
maine et Comparée, 61, 199-214.

Holloway H.L., Jr., Bier J.W. 1967. Notes on the host specificity of
Corynosoma hamanni (Linstow, 1892). Bulletin of Wildlife
Disease Association, 3, 76-77.

Hoogesteger J.N., White M.G. 1981. Notes on parasite infestation of
inshore fish at Signy Island, South Orkney Islands. British
Antarctic Survey Bulletin, 54, 23-31.

Laskowski Z., Zdzitowiecki K. 2005. The helminth fauna of some
notothenioid fishes collected from the shelf of Argentine Is-
lands, West Antarctica. Polish Polar Research, 26, 315-324.

Zdzitowiecki K. 1983. Antarctic acanthocephalans of the genus
Metacanthocephalus. Acta Parasitologica Polonica, 28, 417—
437.

Zdzitowiecki K. 1984. Redescription of Corynosoma hamanni (Lin-
stow, 1892) and description of C. pseudohamanni sp. n.
(Acanthocephala) from the environs of the South Shetlands
(Antarctic). Acta Parasitologica Polonica, 29, 379-393.



166

Zdzistaw Laskowski et al.

Zdzitowiecki K. 1986a. Prevalence of acanthocephalans in fishes of
South Shetlands (Antarctic). 1. Juvenile Corynosoma spp.
Acta Parasitologica Polonica, 30, 143-160.

Zdzitowiecki K. 1986b. Prevalence of acanthocephalans in fishes of
South Shetlands (Antarctic). lIl. Metacanthocephalus john-
stoni Zdzitowiecki, 1983, M. dalmori Zdzitowiecki, 1983 and
notes on other species; general conclusions. Acta Parasito-
logica Polonica, 31, 125-141.

Zdzitowiecki K. 2001. Acanthocephala occurring in intermediate
hosts, amphipods, in Admiralty Bay (South Shetland Islands,
Antarctica). Acta Parasitologica, 46, 202-207.

Zdzitowiecki K., Laskowski Z. 2004. Helminths of an Antarctic fish,
Notothenia coriiceps, from the Vernadsky Station (Western

(Accepted January 15, 2010)

Antarctica) in comparison with Admiralty Bay (South Shet-
land Islands). Helminthologia, 41, 202-205.

Zdzitowiecki K., Presler P. 2001. Occurrence of Acanthocephala in
intermediate hosts, Amphipoda, in Admiralty Bay, South
Shetland Islands, Antarctica. Polish Polar Research, 22, 205—
212.

Zdzitowiecki K., Rokosz B. 1986. Prevalence of acanthocephalans in
fishes of South Shetlands (Antarctic). II. Aspersentis austrinus
Van Cleave, 1929 and remarks on the validity of Hetera-
canthocephalus hureaui Dollfus, 1965. Acta Parasitologica
Polonica, 30, 161-171.




<<
  /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


