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Abstract

A new nematode species, Philometra johnii sp. nov. (Philometridae), is described from male and female specimens found in
the ovary of the sin croaker, Johnius dussumieri (Cuvier) (Perciformes, Sciaenidae), in the Arabian Gulf, off the southern coast
of Iraq. Based on light and scanning electron microscopical examination, the new species differs from all other gonad-infect-
ing Philometra spp. with dorsal lamella-like structures on the distal tip of the gubernaculum in having a dorsal bipartite protu-
berance formed by two subdorsal lamellated parts separated from each other by a smooth longitudinal field. This gubernacu-
lum structure is unique among all philometrids. Other distinguishing features include the structure of the male tail, number (6
pairs) and arrangement of genital papillae and the length of spicules (102—153 pm). From eight congeneric, gonad-infecting spe-
cies with unknown males, the new species can be distinguished by some morphological and biometrical features found in gra-
vid females (absence of caudal projections, length of oesophagus, moderately developed anterior oesophageal inflation, length
of first-stage larvae) by the host type (fish family) and geographical distribution. Philometra johnii sp. nov. is the fourth known

philometrid species recorded from marine waters of Iraq.
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Introduction

Gonad-infecting species of philometrid nematodes (Philome-
tridae) may be severely pathogenic in fish ovaries and can af-
fect reproduction (Moravec and de Buron 2013). They are
widely distributed in marine fishes in tropical and subtropical
regions of the Atlantic, Indian and Pacific Oceans, sometimes
also occurring in brackish-water environments (Moravec and
Manoharan 2013).

Within the Indian Ocean region, the fauna of philometrid
nematodes parasitizing marine fishes in the Arabian (= Per-
sian) Gulf remains little studied (El-Nafar ef al. 1992; Kar-
dousha 1992, 1999; Petter and Sey 1997; Moravec and Ali
2005; Mohamed et al. 2010; Moravec et al. 2012). To date,
only four nominal species of Philometra Costa, 1845 (P. glo-
biceps (Rudolphi, 1819), P. lateolabracis (Yamaguti, 1935),
P. strongylurae Moravec et Ali, 2005 and P. tylosuri Mora-

vec et Ali, 2005) and one of Philometroides Yamaguti, 1935
(P. acanthopagri Moravec, Jassim et Al-Salim, 2012) have
been reported from there from hosts belonging to different fish
families (Belonidae, Carangidae, Lutjanidae, Mugilidae, Pset-
totidae, Scombridae, Serranidae, Synodontidae and Trichiuri-
dae). Moreover, two Philometra spp., P. ivaschkini Parukhin,
1976 and P. lateolabracis, were reported from off the nearby
coast of Oman (Parukhin 1976). However, as indicated by Mo-
ravec et al. (2012), all the numerous records of gonad-infect-
ing P. lateolabracis and P. globiceps from this region were
based on misidentifications and, until new studies are carried
out, these nematodes should be designated as Philometra sp.

During parasite studies of marine fishes of the Arabian
Gulf, off the coast of southern Iraq, specimens of a previously
undescribed species of Philometra were recovered from the
ovaries of the sin croaker Johnius dussumieri (Cuvier) (Sci-
aenidae, Perciformes). This new nematode species is described
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herein. Johnius dussumieri (maximum body length 40 cm) is
a tropical, marine commercial fish distributed in the Indian
Ocean region from Pakistan to Andaman Islands. It is found in
coastal waters and enters estuaries (Froese and Pauly 2013).

Materials and Methods

Fish were collected by fixed gill nets and a trawl net in the
Arabian Gulf from off Khor Al-Ummia, Basrah (48°28E,
28°55'N), southern Iraq during May and July 2012. The nem-
atodes obtained from fish gonads were washed in physiolog-
ical saline and were then fixed and preserved in 4% formal-
dehyde solution. Philometrid males were dissected out from
formalin-fixed fish ovaries. For light microscopy (LM) exa-
mination, the nematodes were cleared with glycerine. Draw-
ings were made with the aid of a Zeiss drawing attachment.
Specimens used for scanning electron microscopy (SEM)
were postfixed in 1% osmium tetroxide (in phosphate buffer),
dehydrated through a graded acetone series, critical-point-
dried and sputter-coated with gold; they were examined using
a JEOL JSM-7401F scanning electron microscope at an accel-
erating voltage of 4 kV (GB low mode). All measurements
are in micrometres unless otherwise indicated. The fish no-
menclature adopted follows FishBase (Froese and Pauly
2012).

Results
Philometra johnii sp. nov. (Figs 1 and 2)

Description: Male (4 specimens; measurements of holotype
in parentheses). Body filiform, whitish, 2.19-2.34 (2.20) mm
long, maximum width at middle 36-51 (36); anterior part of
body narrower than middle and posterior parts. Maximum
width/body length 1: 46—61 (1: 61); width of cephalic end 21—
24 (24), that of posterior end 27-33 (33). Cuticle smooth. Ce-
phalic end rounded. Oral aperture small, triangular, surrounded
by 14 small cephalic papillae arranged in two circles: external
circle formed by four submedian pairs of papillae (each pair
consisting of one circular and one narrower, more elongate pa-
pilla); internal circle by four submedian and two lateral papil-
lac. Small lateral amphids just posterior to lateral papillae of
internal circle (Figs 1D; 2A, B). Oesophagus 315417 (393)
long, maximum width 21-24 (21), comprising 14—18 (18)% of
body length, slightly inflated at anterior end; posterior part of
muscular oesophagus overlapped by well developed oesoph-
ageal gland with large cell nucleus in middle (Fig. 1H); ante-
rior oesophageal inflation 12—18 (18) long and 12—15 (15)
wide; oesophageal nucleus and nerve ring 237-279 (258) and
102—147 (120), respectively, from anterior extremity. Excre-
tory pore not found. Testis reaching anteriorly nearly to level
of nerve ring (Fig. 1H). Posterior end of body blunt, with
broad, two-lobed, kidney-shaped, lateral mounds; dorsal ends

of these mounds far from each other (Figs 10; 2E, F). One
pair of preanal, two pairs of adanal and one pair of postanal
very flat, hardly visible caudal papillae close to each other
near cloacal aperture on mounds (Figs 10; 2E, F); additional
pair of small subdorsal postanal papillae present near middle
of mounds; pair of larger subdorsal papillae situated posterior
to cloacal aperture, at level of middle part of lateral mounds
(Figs 10; 2C, E, F). Phasmids not observed. Spicules slender,
needle-like, equal or slightly subequal, with somewhat ex-
panded proximal and sharply pointed distal tips (Figs 1L, M;
2C, D); length of spicules 102—153 (132), comprising 6—7
(6)% of body length. Gubernaculum narrow, 60—72 (72) long,
with anterior portion somewhat dorsally bent; length of ante-
rior bent part 21-36 (33), representing 35-55 (46)% of entire
gubernaculum length; posterior end of gubernaculum with
dorsal protuberance and numerous transverse lamella-like
structures, rounded (Figs 1J, L-N; 2C, D). Length ratio of gu-
bernaculum and spicules 1 : 1.55-2.55 (1 : 1.83). Spicules and
gubernaculum well sclerotized; yellowish, anterior part of gu-
bernaculum colourless.

Gravid female (3 larvigerous specimens; measurements of
allotype in parentheses). Body of fixed specimens whitish, with
distinct dark-brown intestine visible through cuticle, with round-
ed ends. Posterior part of body narrower than anterior part; ma-
ximum width in region posterior to oesophagus. Cuticle smo-
oth. Body length 96-170 (170) mm, maximum width
680—1,074 (1,074), maximum width/body length ratio 1 : 141—
189 (1 : 158). Width of cephalic end 204 (204). Cephalic pa-
pillae small, indistinct when viewed laterally (Fig. 1A, B). Oral
aperture oval to somewhat triangular, surrounded by four pairs
of submedian cephalic papillae of external circle and six single
papillae (two lateral and four submedian) of internal circle (Fig.
1C). Amphids indistinct. Oesophagus including slightly out-
lined anterior bulbous inflation 843—966 (966) long, comprising
0.6-0.9 (0.6)% of body length; anterior inflation 82—109 (109)
long and 95-122 (122) wide; maximum width of oesophagus
including gland 82—-136 (109). Oesophageal gland relatively
narrow, opening into oesophagus just posterior to nerve ring,
with large cell nucleus in middle (Fig. 1A). Nerve ring and oe-
sophageal nucleus 272 (272) and 571-612 (571), respectively,
from anterior extremity. Small ventriculus 27—41 (27) long and
68-82 (82) wide. Oesophagus opening into intestine through
distinct valve (Fig. 1A). Intestine narrow at anterior end; its
posterior end narrow, attached by ligament ventrally to body
wall near caudal end (Fig. 11); ligament 462—-639 (462) long.
Vulva and anus absent. Ovaries long, reflected, situated near
body ends (Fig. 1A, I). Uterus occupying most space of body,
filled with numerous larvae with long, slender tail (Fig. 1G);
larvae (n = 5) in one paratype 459-492 long and 18 wide;
length of oesophagus 144—150, of tail 123—150, representing
30-32% and 27-31%, respectively, of entire body length of
larva. Posterior end of female rounded, 109-272 (272) wide,
without any caudal projections (Fig. 11).

Subgravid female (5 ovigerous specimens). Body length
19.20-32.87 mm, maximum width 190-354; maximum
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Fig. 1. Philometra johnii sp. nov.: A — anterior end of gravid female, lateral view. B and C — cephalic end of gravid female, lateral and api-
cal views. D — cephalic end of male, apical view. E and F — anterior and posterior ends of subgravid female, lateral views. G — larva from
uterus. H — anterior end of male, lateral view. I — caudal end of gravid female, lateral view. J — distal end of gubernaculum, subdorsal view.
K — caudal end of subgravid female, lateral view. L. and M — posterior end of male, lateral and ventral views. N — gubernaculum, lateral view.
O — caudal end of male, apical view
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Fig. 2. Philometra johnii sp. nov., scanning electron micrographs of male: A and B — cephalic end, subapical and apical views. C — caudal
end with protruded gubernaculum and spicules, subdorsal view. D — protruded gubernaculum and spicule (enlarged), subdorsal view. E — cau-
dal end, apical view. F — region of cloacal aperture, apical view (arrow indicates a group of four genital papillae located near cloacal aper-
ture). Abbreviations: a —amphid; b — pair of external submedian cephalic papillae; ¢ — internal submedian cephalic papilla; d — internal lateral
cephalic papilla; e — caudal mound; f — subdorsal genital papilla of last postanal pair situated on caudal mound; g — papilla of dorsal posta-
nal pair; h — cloacal aperture; k — gubernaculum; o — oral aperture; s — spicule

width/length ratio 1 : 51-93. Width of anterior end 68—150, of  rior oesophageal bulb 66—75 x 51-72, ventriculus 15-27 x
posterior end 41-109. Entire oesophagus 517-707 long, re-  33—45. Nerve ring and oesophageal nucleus 190-218 and
presenting 2.0—4.3% of body length, and 41-54 wide. Ante- 367435, respectively, from anterior extremity. Intestinal lig-
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ament 272—1,700 long. Vulva and vagina absent. Uterus filled
with many eggs.

Type host: Sin croaker, Johnius dussumieri (Cuvier) (Sci-
aenidae, Perciformes) (body length 15-19 cm).

Site of infection: Gonad (ovary).

Type locality: Arabian Gulf, off Khor Al-Ummia, Basrah
(48°28°E, 28°55'N), southern Iraq (collected in May and July
2012).

Prevalence and intensity: Larger females only: 19% (6 fish
infected/32 fish examined); 1-4 (mean 2) nematode specimens
per fish. Of two fixed fish ovaries, one contained 1 male and
a female body fragment, whereas the other one 3 males.

Deposition of type specimens: Holotype, allotype and par-
atypes in the Helminthological Collection of the Institute of
Parasitology, Biology Centre of the Academy of Sciences of
the Czech Republic, Ceské Budgjovice (Cat. No. N-1005).

Etymology: The specific name of this nematode relates to
the genitive form of the generic name of the host.

Discussion

At present, 36 gonad-infecting species of Philometra are
known to infect marine and brackish-water fishes (Moravec
and Manoharan 2013). Of them, only the following 13 spe-
cies possess numerous dorsal or lateral lamella-like structures
on the posterior end of the gubernaculum: P. brevicollis Mo-
ravec et Justine, 2011, P. charlestonensis Moravec, de Buron,
Baker et Gonzalez-Solis, 2008, P. cyanopodi Moravec et Jus-
tine, 2008, P. genypteri Moravec, Chavez et Oliva, 2011, P.
gerrei Moravec et Manoharan, 2013, P. lateolabracis (Yama-
guti, 1935), P. madai Quiazon, Yoshinaga et Ogawa, 2008, P.
nemipteri Luo, 2001, P. priacanthi Moravec et Justine, 2009,
P. saltatrix Ramachandran, 1973, P. sciaenae Yamaguti, 1941,
P. scomberomori (Yamaguti, 1935) and P. terapontis Mora-
vec, Gopalakrishnan, Rajkumar, Saravanakumar et Kaliya-
moorthy, 2011 (see Quiazon ef al. 2008a, b; Moravec and
Justine 2009, 2011; Moravec et al. 2008, 2011a, b; Moravec
and Manoharan 2013). Of these, a distinct dorsal protuberance
near the distal extremity of the gubernaculum, which occurs in
the new species, is also present only in P. gerrei, P. lateolab-
racis, P. priacanthi and P. terapontis.

However, the dorsal protuberance on the gubernaculum of
the new species appears as single in lateral view, but, in fact,
it consists of two dorsolateral parts separated from each other
by a narrow, smooth longitudinal field when observed dorsally
(Figs 1J, N; 2C, D). This is a unique feature among all philo-
metrids. Quiazon et al. (2008b) illustrated a bipartite dorsal
protuberance on the gubernaculum of P. sciaenae, but al-
though the transverse lamella-like structures on the protuber-
ance were dorsally interrupted by a median longitudinal line,
there was no median smooth field between the two parts of
the protuberance. To date, a dorsal smooth field separating lat-
eral transverse lamella-like structures has been observed on
the distal end of the gubernaculum only in P. brevicollis, but

the gubernaculum of that species has no protuberance at its
distal end (Moravec and Justine 2011).

Of the four species possessing a dorsal protuberance on
the gubernaculum, P. priacanthi also differs from the new spe-
cies in the male body length (3.01-3.60 vs 2.19-2.34 mm) and
in that the male caudal mound is not separated dorsally; P. fe-
rapontis in a different number and arrangement of caudal pa-
pillae, the male caudal mound not separated dorsally and in
the presence of small papilla-like caudal projections in female;
P. lateolabracis in the shape and size of the oral aperture in
large females (triangular and small vs almost circular and
large); and P. gerrei in the number of genital papillae (6 vs 5
pairs) in the male.

Eight gonad-infecting species of Philometra, P. inimici Ya-
maguti, 1941, P. managatuwo Yamaguti, 1941, P. neolateo-
labracis Rajyalakshmi, Hanumantha Rao et Shyamasundari,
1985 [species inquirenda], P. neptomeni Mateo, 1972, P. oto-
lithi Moravec et Manoharan, 2013, P. rajani Mukherjee, 1963
[species inquirenda], P. sebastisci Yamaguti, 1941 and P. ser-
ranellicabrillae Janiszewska, 1949 are known only from fe-
males with a rather uniform morphology. Conspecific males
have not subsequently been discovered for these nominal
species.

However, in contrast to the new species, gravid females of
all these species are noted for the well-developed bulbous in-
flation of the anterior end of the oesophagus. Moreover, P.
otolithi can be differentiated by the large buccal cavity pro-
vided with many conspicuous transverse lamellae; P. rajani
allegedly by the presence of spines on the caudal end of the
gravid female; the body length of gravid females of P. ser-
ranellicabrillae is distinctly smaller (40—60 vs 96—170 mm)
and that of P. managatuwo (445—460 mm) distinctly greater;
and the larvae of P. sebastisci are markedly shorter (264-350
vs 459-492). Philometra inimici differs in the order of its fish
hosts (Scorpaeniformes vs Perciformes), whereas P. nep-
tomeni in the host family (Centrolophidae vs Sciaenidae) and
the geographical region (Pacific Ocean, off Peru vs Arabian
Gulf, Indian Ocean, off Iraq) (Moravec 2006; Moravec and
Manoharan 2013).

Of the above-mentioned gonad-infecting Philometra spp.
described solely from females, P. neolateolabracis and P. ra-
Jjani are the only two nominal species reported from the same
fish family (Sciaenidae) as P. johnii sp. nov. However, the for-
mer species P. neolateolabracis was inadequately described
based on a single subgravid female from Pennahia argentata
(Houttuyn) (reported as Johnius argentatus) off India (Ra-
jyalakshmi et al. 1985) and was designated a species in-
quirenda by Moravec et al. (2011b). The latter species P.
rajani was inadequately described solely from females recov-
ered from Eleutheronema tetradactylum (Shaw) (Polynemi-
dae) and P. argentata from an unknown locality (probably off
India) (Mukherjee 1963) and was designated a species in-
quirenda by Moravec and Manoharan (2013). It may well be
that both P. neolateolabracis and the specimens from P. ar-
gentata identified as P. rajani were conspecific with P. sci-
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aenae, a philometrid described from the gonads of the same
host species off Japan (Yamaguti 1941; Moravec et al. 1998;
Quiazon et al. 2008b).

In contrast, P. rajani is probably a different species, be-
cause its type host is E. tetradactylum (see Moravec and
Manoharan 2013) belonging to a different family. Mohan
(1971) reported P. rajani from sciaenids Johnius dussumieri,
J. belangerii (Cuvier), Nibea maculata (Bloch et Schneider)
and Pennahia anea (Bloch) off southern India, but this iden-
tification was most probably wrong. It may well be that at least
Mohan’s specimens from J. dussumieri were conspecific with
P. johnii sp. nov. Gonad-infecting philometrids from off south-
ern India have recently been reported from J. belangerii by
Moravec and Manoharan (2013), but because only subgravid
females were available, they have been identified as Philo-
metra sp.; they also might belong to P. johnii. Philometra joh-
nii is the fourth known philometrid species recorded from
marine waters of Iraq.

Acknowledgements. We thank the Department of Fisheries and Ma-
rine Resources, College of Agriculture, University of Basrah, Bas-
rah, Iraq for providing space and resources for this research. Authors’
thanks are also due to the staff of the Laboratory of Electron Mi-
croscopy, Institute of Parasitology, Biology Centre of the AS CR,
Ceské Budgjovice for their technical assistance, and to Blanka Sko-
rikova of the same Institute for help with illustrations. This study was
partly supported by the Czech Science Foundation (grant No.
P505/12/G112) and by institutional support (RVO:60077344, Insti-
tute of Parasitology, BC, ASCR).

References

El-Naffar M.K., Gobashy A.F., El-Etraby S., Kardousha M.M. 1992.
General survey of helminth parasite genera of Arabic Gulf
fish (coasts of United Arab Emirates). Arab Gulf Journal of
Scientific Research, 10, 99—110.

Froese R., Pauly D. (Eds.) 2013. FishBase. World Wide Web elec-
tronic publication, www.fishbase.org, version April/2013.

Kardousha M.M. 1992. Helminth parasite larvae collected from Ara-
bian Gulf fish (coasts of the United Arab Emirates). (I) An-
isakid larvae (Nematoda: Anisakidae). Japanese Journal of
Parasitology, 41, 464—472.

Kardousha M.M. 1999. The first record of Philometra lateolabracis
Yamaguti, 1935 [sic] (Nematoda: Spirurida; Philometridae)
from teleost fishes of the Arabian Gulf. Qatar University Sci-
ence Journal, 18, 131-136.

Mohamed A.H., Hassan M.A., Mahmoud M.A. 2010. Infection of
some marine fish species with red worm Philometra. Arab
Gulf Journal of Scientific Research, 28, 137-146.

Mohan R.S.L. 1971. On the infestation of the gonadial nematode par-
asite Philometra rajani Mukerjee from the sciaenid fish Pen-
nahia aneus (Bloch) from Palk Bay. Journal of the Marine
Biological Association of India, 12, 226-227.

Moravec F. 2006. Dracunculoid and anguillicoloid nematodes para-
sitic in vertebrates. Academia, Prague, 634 pp.

Moravec F., Ali A.H. 2005. Two new species of Philometra (Nema-
toda: Philometridae) from needlefishes (Belonidae) in Iraq,
with a key to Philometra spp. parasitic in the host’s subcuta-
neous tissues, fins and musculature. Folia Parasitologica, 52,
267-273.

Moravec F., Chavez R.A., Oliva M.E. 2011a. A new gonad-infecting
species of Philometra (Nematoda: Philometridae) from the
red cusk-eel Genypterus chilensis (Osteichthyes: Ophidiidac)
oft Chile. Parasitology Research, 108, 227-232. DOI: 10.
1007/s00436-010-2054-0.

Moravec F., de Buron I. 2013. A synthesis of our current knowledge
of philometrid nematodes, a group of increasingly important
fish parasites. Folia Parasitologica, 60, 81-101.

Moravec F., de Buron I., Baker T.G., Gonzalez-Solis D. 2008. Some
gonad-infecting species of Philometra (Nematoda, Philo-
metridae) from offshore fishes of South Carolina and Georgia,
USA, including Philometra charlestonensis sp. nov. from the
scamp Mycteroperca phenax. Acta Parasitologica, 53, 382—
391. DOI: 10.2478/511686-008-0049-0.

Moravec F., Gopalakrishnan A., Rajkumar M., Saravanakumar A.,
Kaliyamoorthy S. 2011b. A new gonad-infecting species of
Philometra Costa, 1845 (Nematoda: Philometridae) from the
marine fish Terapon jarbua (Forsskal) (Terapontidae) off the
eastern coast of India. Systematic Parasitology, 80, 23-33.
DOI: 10.1007/s11230-011-9310-2.

Moravec F., Jassim A.A.R., Al-Salim N.K. 2012. Philometroides
acanthopagri sp. nov., a new philometrid (Nematoda, Philo-
metridae) from the musculature of Acanthopagrus latus
(Sparidae) from marine waters of Iraq. Acta Parasitologica,
57,372-377. DOI: 10.2478/s11686-012-0044-3.

Moravec F., Justine J.-L. 2009. New data on dracunculoid nematodes
from fishes off New Caledonia, including four new species of
Philometra (Philometridae) and Ichthyofilaria (Guyanemi-
dae). Folia Parasitologica, 56, 129—-142.

Moravec F., Justine J.-L. 2011. Two new gonad-infecting species of
Philometra (Nematoda: Philometridae) from the marine fish
Lutjanus vitta (Perciformes: Lutjanidae) off New Caledonia.
Folia Parasitologica, 58, 302-310.

Moravec F., Manoharan J. 2013. Gonad-infecting philometrids (Nem-
atoda: Philometridae) including four new species from ma-
rine fishes off the eastern coast of India. Folia Parasitologica,
60, 105-122.

Moravec F., Nagasawa K., Ogawa K. 1998. Observations on five spe-
cies of philometrid nematodes from marine fishes in Japan.
Systematic Parasitology, 40, 67-80. DOI: 10.1023/A:10059
76012723.

Mukherjee R.P. 1963. On a new nematode from the ovary of Indian
fishes. Journal of the Zoological Society of India, 15, 76-78.

Parukhin A.M. 1976. Parasitic worms of commercial fishes of the
southern seas. Naukova Dumka, Kiev, 183 pp. (In Russian.)

Petter A.J., Sey O. 1997. Nematode parasites of marine fishes from
Kuwait, with a description of Cucullanus trachinoti n. sp.
from Trachinotus blochi. Zoosystema, 19, 35-59.

Quiazon K.M.A, Yoshinaga T., Ogawa K. 2008a. Taxonomical study
into two new species of Philometra (Nematoda: Philometri-
dae) previously identified as Philometra lateolabracis (Ya-
maguti, 1935). Folia Parasitologica, 55, 29-41.

Quiazon K.M.A., Yoshinaga T., Ogawa K. 2008b. Philometra sa-
wara sp. n. and a redescription of Philometra sciaenae Ya-
maguti, 1941 and Philometra nemipteri Luo, 2001 (Nema-
toda: Philometridae): a morphological and molecular ap-
proach. Folia Parasitologica, 55, 277-290.

Rajyalakshmi I., Hanumantha Rao K., Shyamasundari K. 1985. On
Philometra neolateolabracis n. sp. (Philometridae Baylis and
Daubney, 1926) from the ovary of marine fish, Johnius ar-
gentatus Fowler. Rivista di Parassitologia, 2 (46), 417-422.

Yamaguti S. 1941. Studies on the helminth fauna of Japan. Part 33.
Nematodes of fishes, 1. Japanese Journal of Zoology, 9, 343—
396.

(Accepted March 25, 2013)




<<
  /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




