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INTRODUCTION

The fish culture in India has transformed into a main commer-
cial activity in the past two decades. But the intensification
and expansion of fish culture is facing a severe threats from
pathogens as they are the prime cause for chronic mortalities
and poor growth thus, affecting the yield and marketability of
fishes. Application of therapeutic measures to get rid of these
pathogens requires a sound base of taxonomy. Fishes like
any other vertebrate harbours a wide variety of metazoan
pathogens which include viruses, bacteria, algae, protozo-
ans, helminths, annelids, arthropods and molluscs. Metazoan
parasitic diseases are most common in fishes inhabiting In-
dian waters and encounter more frequently than microbial
infections in natural as well as culture systems (Madhavi, 2003).
Many of the Indian fish hosts have not been screened prop-
erly and studies are still going on in this arena. A considerable
amount of work on the metazoan parasites in these selected
fishes has been contributed by the scientists all over the world
(Agarwal, 1964, 1966; Chakrabarti and Baugh, 1970;
Bashirullah and Rahman, 1972; Fernando et al., 1972;
Bashirullah, 1974; Chakrabarti, 1974; Agrawal, 1980; Agrawal
and Singh, 1980; Agarwal and Kumar, 1981; Agrawal and
Khan, 1982; Britz et al., 1985; Bauer, 1987; Banu et al.,
1993; Appleby and Sterud, 1996; Madhavi, 2003; Arafa et
al., 2005; Jalali and Barzegar, 2006; Pazooki and Masoumian,
2007; Barzegar et al., 2008; Raissy et al., 2010). In the present
study, an attempt was made to study the helminth parasitic

The study was conducted to investigate the occurrence of parasites in selected fish species of Tenali region,
Guntur District, Andhra Pradesh. A total of 174 fish specimens including Anabas oligolepis Bleeker, Catla catla
Hamilton, Channa punctatus Bloch, Cirrhinus mrigala Linnaeus, Labeo rohita Hamilton and Mastacembelus
armatus Lacepede were examined for the parasites from 2009-2010. Only three species, Genarchopsis goppo
Ozaki, 1925; Camallanus sp. from Channa punctatus and a metacercaria of Clinostomum gideoni Bhalerao,
1942 from Anabas oligolepis were obtained. The other four fish species showed no infection with the helminths.
The present study reveals that parasite diversity of freshwater fishes in this area is very poor and might be due to
the nutritive habitat and healthy nature.

fauna of the freshwater fishes of Tenali, Guntur District.

MATERIALS AND METHODS

Fishes were caught by gillnets and bagnets by local fisherman
during 2009-2010 and were brought alive to the laboratory,
dissected and examined for the parasites. In total of 174 fishes,
specimens belonging to six species were examined, includ-
ing Anabas oligolepis Bleeker, Catla catla Hamilton, Channa
punctatus Bloch, Cirrhinus mrigala Linnaeus, Labeo rohita
Hamilton and Mastacembelus armatus Lacepede (Table 1).
Only a very few parasites were collected from these fishes in
the present study. It may be due to the healthy nature of the
host as the habitat is richly nutritive. The rate of infection was
also low, except for a few. After examining the hosts for ecto-
parasites, various organs of the host were separated, washed
in physiological saline to remove excess of mucus and were
cut open with a longitudinal incision. The parasites obtained
were carefully collected in cavity blocks filled with saline so-
lution. Trematodes were flattened between two slides or un-
der the slight pressure of coverslip over the slide, post-fixed in
AFA (Alcohol, Formalin and acetic acid in 85:10:5) and stained
with alum carmine. Conventional techniques were employed
for permanent whole mount preparations (Hiware et al., 2003;
Madhavi et al., 2007). Nematodes collected from different
locations such as liver, intestine and coelom were kept apart
in shallow glass vessels containing saline solution. The worms
were freed of debris either by shaking or with a fine brush. For
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preservation, 70% ethanol or looss fluid (9 parts 70% ethanol
and 1 part glycerol) was heated in a test tube and was poured
over the nematodes in a petridish devoid of water. Parasites
uncoil and killed instantaneously and were finally transferred
into bottles containing a mixture of 70% ethanol and glycerol
(3:1). Genus and species identification of these parasites was
done with the aid of standard books of Yamaguti (1958, 1961,
1971 and 1975), Fernando et al., (1972) and Bray and Gibson
(1992). Also, identification of fishes was done according to
Jayaram (1981), Munro (1982) and Day (1994). Figures were
drawn with the aid of camera lucida. Measurements are given
in millimeters. The parasites were preserved and stored in
Museum of Zoology Department, J. M. J. College for Women,
Tenali.

RESULTS AND DISCUSSION

A total of 6 species of freshwater fishes were examined, of
which only two species Anabas oligolepis and Channa
punctatus were found to be infected with parasites (Table 1).
In the present survey, out of 51 C. punctatus only two fishes
and out of 11 A. oligolepis only one fish was found to be
infected. Two parasitic species, Genarchopsis goppo and a
nematode, Camallanus sp. from C. punctatus and one larval
form of digenean, Clinostomum gideoni from A. oligolepis
was obtained (Table 2). The fluke, Clinostomum gideoni is an
avian digenetic trematode and requires freshwater fishes
which serve as intermediate host to complete their life-cycle.
All the three species of parasites are redescriptions. The other
four species of freshwater fishes, Catla catla, Cirrhinus mrigala,
Labeo rohita and Mastacembelus armatus were not found to
be infected. Ectoparasitic infection in these fishes was nil. The
metazoan parasite diversity is very poor in these freshwater
fishes. This might be due to the therapeutic use of
antihelminthic drugs in the culture ponds and also due to the
healthy nature of the fish and its nutritive habitat.

Genarchopsis goppo (Ozaki, 1925) (Fig. 1)
Habitat: Stomach

Name of the host: Channa punctatus Bloch
No. of hosts examined: 51

No. of hosts infected: 02

No. of parasites: 02

Measurements: Body 1.54-2.37 x 0.43-0.70. Oral sucker 0.14-
0.27 x 0.18-0.32. Forebody 0.70-1.24, hindbody 0.50-0.76.
Acetabulum 0.37-0.54 x 0.34-0.51. Oral sucker to ventral
sucker ratio is 1: 2. Pre-pharynx absent. Pharynx 0.03-0.06 x
0.08-0.10. Oesophagus short. Right testis 0.11-0.30 x 0.11-
0.22, left 0.15-0.33 x 0.11-0.21. Seminal vesicle 0.07-0.17 x
0.03-0.07. Cirrus sac 0.15-0.22 x 0.11-0.14. Ovary 0.12-0.22
x 0.09-0.20. Right vitellaria 0.10-0.18 x 0.07-0.10, left vitellaria
0.10-0.18 x 0.07-0.10. Eggs 0.028-0.034 x 0.008-0.015.

The genus Genarchopsis was erected by Ozaki (1925) with
Genarchopsis goppo as a type species from the intestine of
Morgunda obscura from Japan and named the species after
the common name of the host ‘Goppo’ in Japan. Later, the
parasite has been reported from various parts of the world
from various freshwater fishes and freshwater snakes. Several
species of this genus have been reported from India. These

0.45mm

Figure 1 to 3: (1). Genarchopsis goppo Ozaki, 1925. 5 X 10- Camera
lucida; (2). Metacercaria- Clinostomum gideoni Bhalerao, 1942. 5 X
10 Camera lucida; (3A). Anterior region of Camallanus sp. 15 X 10-
Camera lucida; (3B). Posterior region of Camallanus sp. Female 15 X
10- Camera lucida; OS- Oral sucker; PH- Pharynx; CS- Cirrus sac; INT- Intestine; AC-
Acetabulum; TS- Testes; OV- Ovary; SV-Seminal vesicle; VG- Vitelline gland; H-Head;
BC-Buccal capsule; OES-Oesophagus; T-Tail.

are G. lobata Srivastava, 1933; G. piscicola Srivastava, 1933;
G. singularis Srivastava, 1933; G. ovocaudata Srivastava, 1933;
G. dasus Gupta, 1951; G. indicus Gupta, 1951; G. faruquis
Gupta, 1951; G. melanosticus Dwiwedi, 1965; G. thapari
Dwiwedi, 1965; G. punctati Agarwal, 1966; G. cuchiai Kakaji,
1969; G. ozaki Bashirullah and Elahi, 1972 and G.
bangladesensis Bashirullah and Elahi, 1972. However, Rai
(1971) revised the genus Genarchopsis and synonymized eight
Indian species of the genus with G. goppo. The remaining
Indian species of the genus, as well as G. ozaki Bashirullah
and Elahi, 1972 and G. bangladesensis Bashirullah and Elahi,
1972 were further synonymized with G. goppo by Pandey
(1973). At present in addition to G. goppo the genus
Genarchopsis includes 4 more species namely, G. anguillae
Yamaguti, 1938; G. gigi Yamaguti, 1939; G. mulleri Levinsen,
1881 and G. macrocotyle Coil and Kuntz, 1960. Anjaneyulu
(1968) and Madhavi and Hanumantha Rao (1974) described
the female reproductive system of this species to show juel’s
organ which is a pouch into which laurer’s canal terminates.
This organ was named by Gibson and Bray (1979). However,
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Table 1: Fish species examined from the study site

S. No Fish species No. of fishes No. of infected No. of Prevalence Intensity
examined (a) fishes (b) parasites (c) (%) of infection

1 Channa punctatus Bloch 51 2 5 3.92 2.5

2 Catla catla Hamilton 26 - - - -

3 Labeo rohita Hamilton 34 - - - -

4 Cirrhinus Mrigala Linnaeus 46 - - - -

5 Anabas oligolepis Bleeker 11 1 3 9.09 3

6 Mastacembelus armatus Lacepede 6 - - - -

Total 174 3 8

Table 2: Helminth parasites of the fish species

S. No Fish species Helminth parasites
1. Channa punctatus Genarchopsis goppo Ozaki, (1925) (Trematode)Camallanus species (Nematode)
2. Anabas testudineus Metacercariae Clinostomum gideoni, Bhalerao, (1942) (Trematode)

the life cycle of G.goppo has also been depicted by Madhavi
(1978). Hence the present parasites are redescribed as
Genarchopsis goppo Ozaki (1925).

Metacercaria Clinostomum gideoni (Bhalerao, 1942) (Fig. 2)
Habitat: Intestine

Name of the host: Anabas oligolepis Bleeker

No. of hosts examined: 11

No. of hosts infected: 01

No. of parasites: 03

Measurements: Worms 2.57-3.20 x 0.85-0.87; Oral sucker
0.17-0.26 x 0.23-0.26; Pharynx 0.13-0.14 x 0.13-0.18;
Acetabulum 0.40-0.53 x 0.33-0.50. Testis 0.25-0.26 x 0.16-
0.28; posterior testis 0.17-0.22 x 0.18-0.33; Ovary 0.10-0.12
x 0.07-0.08; Uterine sac 0.40-0.45.

Clinostomum gideoni was first proposed by Bhalerao (1942)
from the gills of the Barbus sephere. The parasite is
characterized in having a ventrally bent anterior end, genital
pore at the level of middle of anterior testis and characteristically
lobed testes. In the present study the parasites are collected
from the intestine of Anabas testudineus and resemble C.
gideoni in all respects. Hence they are considered as
Clinostomum gideoni Bhalerao, 1942.

Camallanus sp. (Fig. 3A and 3B)

Habitat: Intestine

Name of the host: Channa punctatus Bloch

No. of hosts examined: 51

No. of hosts infected: 02

No. of parasites: 03

Measurements: Body 4.28-13.15 x 0.29-0.39; Dorso-ventral
diameter of head 0.39 x 0.32; Buccal capsule 0.13 x 0.10;
Oesophagus 0.70-1.31; Tail 0.10 x 0.052.

Raillet and Henry (1915) erected the genus Camallanus with
C. lacustris Zoega, 1776 as its type. Subsequently, a large
number of species have been reported since then from various
parts of the world. There are reports of other species from
India by Moorthy (1937) and Khera (1956). Khera (1956)
reported Camallanus unispiculus from Mastacembelus

armatus and the present parasites are also collected from the
same hosts. They resemble C. unispiculus Khera, 1956 in all

characters and hence they are considered as Camallanus
unispiculus Khera, 1956. In the present study, these parasites
were obtained from Channa punctatus.

ACKNOWLEDGEMENT

One of the authors, Smt. M. Aruna is thankful to the UGC for
providing financial assistance under the Minor research
programme and also Prof. C.Vijayalakshmi, Andhra University
for her guidance in conducting minor research project.

REFERENCES

Agarwal, G. P. and Kumar, R. 1981. Gangatrema chauhani n.g., n.sp.
(Trematoda: Opecoelidae, Plagioporinae) from the intestine of a
freshwater eel, Mastacembelus armatus (Lac.). Japenese J.Parasitology.
30: 9-13.

Agarwal, V. 1964. A trematode, Prosotocus mastacembeli n.sp. from
the intestine of a freshwater fish, Mastacembelus armatus. Proc.
Helminthol. Soc. Wash. 31(2): 219-222.

Agarwal, V. 1966. Studies on some trematode parasites of freshwater
fishes from Lucknow. Annls. Parasit. Hum. Comp. 41(3): 217-231.

Agrawal, N. 1980. On two dactylogyrid worms from major carps of
district Lucknow. Proc. Indian. Acad. Parasitol. 1: 87-90.

Agrawal, N. and Khan, S. 1982. Studies on some Tetracotyle Fillipi,
1859 metacercaria from fishes of Lucknow. Proc. Indian. Acad. Sci.
(Animal Science). 91(6): 515-521.

Agrawal, N. and Singh, H. S. 1980. Infection of Channa punctatus
(Bloch) with a metacercaria Tetracotyle gyanpurensis n. sp. Matsya.
6: 84-86.

Anjaneyulu, G. 1968. Observations on the female reproductive system
of Genarchopsis punctati Agrawal, 1966. Ind. ). Helminth. 19(2):
118- 121.

Appleby, C. and Sterud, E. 1996. The parasitic fauna of common carp
(Cyprinus carpio) from a pond in South-eastern Norway. Bulletin of
the Scandinavian Society for Parasitology. 6(2): 131-133.

Arafa, M. I., Shaheen, M. S. and Monib, M. E. M. 2005. Studies on
some clinostomatid metacercariae from Tilapia nilotica in Assiut
Governorate. Assiut Veterinary Medical Journal. 51(107): 218-227.

Banu, A. N. H., Hossain, M. A. and Khan, M. H. 1993. Investigation
into the occurrence of parasites in carps, catfish and Tilapia. Progr.
Agricult. 4: 11-16.

Barzegar, M., Raissy, M. and Jalali, B. 2008. Parasites of the eyes of
brakish and freshwater fishes in Iran. J. Veterinary Res. and Sci. 9(3):
256-261.




M. ARUNA et al.,

Bashirullah, A. K. M. 1974. Two new nematode species of Camallanus
Railliet and Henry 1915 from freshwater fishes of Dacca, Bangladesh.
Norwegian J. Zool. 22: 57-60.

Bashirullah, A. K. M. and Rahman, H. 1972. Camallanus trichuris n.
sp. (Camallanidae), a nematode from a marine fish of Bay of Bengal.
Riv. Parassitol. 33: 289-292.

Bauer, O. N. 1987. Key to the Parasites of the Freshwater Fish Fauna
of the USSR. Vol. 3. Parasitic Metazoans (Second Part). Izdat. Nauka,
Leningrad, pp. 300-312 (In Russian).

Bhalerao, G. D. 1942. Some metacercarial forms of Clinostomatidae
(Trematoda) from India. Proc. of. Ind. Aca. Sci. pp. 67-71.

Bray, J. R. A. and Gibson, D. I. 1992. Keys to Trematoda, Part-2.
CAB International and The Natural History Museum, London.

Britz, )., Van As, J. G. and Saayman, J. E. 1985. Occurrence and
distribution of Clinostomum tilapiae Ukoli, 1966 and Euclinostomum
heterostomum (Rudolphi, 1809) metacercarial infections of freshwater
fish in Venda and Lebowa, South Africa. J. Fish Biology. 26(1): 21-28.
Chakrabarti, K. K. 1974. Studies on some metacercariae of the Indian
freshwater fish, Channa punctatus (Bloch). Rev. Iber. Parasitol. 34:
57-81.

Chakrabarti, K. K. and Baugh, S. C. 1970. Tetracotyle szidati n.sp. a
metacercaria from the Indian freshwater fish, Channa punctatus. Indian
J. Zool. 11(2): 79-82.

Day, F. 1994. The fishes of India, being a Natural history of the fishes
known to inhabit the seas and freshwaters of India, Burma and Ceylon.
Vol | and Il. Fourth Indian report.

Fernando, C. H., Furtado, J. I., Gussev, A. V. and Kakong, S. A. 1972.
Methods for the study of fresh water fish parasites. University of
waterloo. Biology series. 23-24.

Gibson, D. I. and Bray, R. A. 1979. The hemiuroidea: Terminology,
Systematics and evaluation. Bull. British Mus. (Nat. Hist.). 36: 35-
146.

Hiware, C. )., Jadhav, B. V. and Mohekar, A. D. 2003. Applied
Parasitology. A practical manual. Mangaldeep Publications.
Jalali, B. and Barzegar, M. 2006. Parasites of fishes in Zarivar Lake. /.
Agricultural Science and Technology. 8: 45-58. (In Persian)

Jayaram, K. C. 1981. The fresh water fishes of India, Pakistan,
Bangladesh, Burma and Sri Lanka — A handbook. Zoological Survey
of India. Calcutta.

Khera, S. 1956. Nematode parasites of some Indian vertebrates. Indian
J. Helminthology. 6: 27-133.

Madhavi, R. 1978. Life-history of Allocreadium fasciatusi Kakaji,

1969 (Trematoda: Allocreadidae) from the fresh water fish Aplocheilus
melastigma Mc Clelland. . Helminthology. 52: 51-59.

Madhavi, R. 2003. Metazoan parasites in fishes. In: Aquaculture
Medicine (1.S. Bright Singh, S.S. Pai, R. Philip and A Mohandas, Eds.).
Cochin University of Science and Technology, Cochin. pp. 64-68.

Madhavi, R. and Hanumantha Rao, K. 1974. Anatomy of female
reproductive system in digenetic trematodes of Hemiuroidea. Riv.
Parassitol. 35: 23- 36.

Madhavi, R., Vijayalakshmi, C. and Shyamasundari, K. 2007.
Collection, staining and identification of different helminth parasites.
A manual of the workshop on fish parasites- Taxonomy Capacity
Building, Andhra University Press.

Moorthy, V. N. 1937. Camallanus sweeti, a new species of
Camallanidae (Nematode). J. Parasitology. 23: 302-306.

Munro, I. S. R. 1982. The marine and freshwater fishes of Ceylon.
Indian reprint. Soni reprints agency.

Ozaki, Y. 1925. On a new genus of fish trematode Genarchopsis and
a new species of Asymphylodora. Japenese J. Zoology. 1: 101-108.

Pandey, K. C. 1973. A restudy of Genarchopsis goppo (Tubangui)
Ozaki, 1925 with a note of validity of certain species. Indian J.
Zootomy. 14(3): 167-174.

Pazooki, ). and Masoumian, M. 2007. Metazoan parasites from
freshwater fishes of northeast Iran. Iranian J. Fisheries Science. 9: 25-
33.

Rai, P. 1971. On the genus Genarchopsis Ozaki, 1925 (Trematoda:
Hemiuridae) from fresh water fishes of India. Agra Univ J. Res.
(Science). 20: 27-33.

Raillet, A. and Henry, A. 1915. Sur les due genera Camallanus Raillet
et Henry, 1915 (Cucullanus anct non Mueller, 1777). Bull. Soc. Path.
Exot. 8: 446-452.

Raissy, M., Ansari, M., Laskari, A. and Jalali, B. 2010. Occurrence of
parasites in selected fish species in Gandoman Lagoon, Iran. Iranian
J. Fisheries Sciences. 9(3): 464-471.

Yamaguti, S. 1958. Systema helminthum, Vol-l. The digenetic
trematodes of vertebrates. Interscience Publishers Inc. New York.

Yamaguti, S. 1961. Systema helminthum, Vol-lll. Nematoda.
Interscience Publishers Inc. New York and London.

Yamaguti, S. 1971. Synopsis of digenetic trematodes of Vertebrates.
1(1 & 1): Kigaku Publ. Co., Tokyo, Japan.

Yamaguti, S. 1975. A synoptic review of life histories of digenetic
trematodes with special reference to the morphology of their larval
forms. Tokyo: Keigaku Publishing Co.





<<
  /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
  ]
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /SUO <>
    /SVE <>
    /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.)
  >>
  /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


