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Abstract

Seventeen specimens of Laudakia nupta nupta (De Filippi, 1843), from several locations in central plain of Iran were ex-
amined for gastrointestinal parasitic helminths. Nematodes of different families and genera were the only worms found.
The nematodes included one Parapharyngodon sp., three Thelandros spp., and one Thubunea sp. All species found in this
study are new geographical records and two of the species are new to science. Parapharyngodon thulini sp. nov. and The-
landros karkasensis sp. nov. are, hereby, described and illustrated. To identify some of the fine morphological character-
istics, Scanning Electron Microscopy (SEM) was carried out for selected specimens. Furthermore, the most important
discriminating characteristics for species of Parapharyngodon and Thelandros are described. This study represents the
first parasitological study on L. nupta nupta.
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The large-scaled rock agama, Laudakia nupta nupta (De Filippi, 1843), inhabits large limestone rocks and other
outcrops with deep crevices and can also be found on walls, mud-brick dwellings, old buildings and watery valleys,
throughout the Iranian plateau. Populations of this lizard occur in the foothills of the Zagros Mountain chains along
the Irag-Iran border, eastward through southern Iran into southern Afghanistan and Pakistan, Baluchistan
(Anderson 1999). Iran has a rich reptilian fauna, with some 125 species of lizards assigned to 36 genera in eight
families from different areas of the country (Rastegar-Pouyani et al. 2008). Despite the wealth of knowledge on
lizards of Iran, little is known about their parasite fauna; in fact, there is only one published paper on the subject
from Iran (Rezazadeh ef al. 2012). Goldberg et al. 2003 have studied parasites of a closely related taxon, L. nupta
fusca, from neighbouring Pakistan, and, among other parasites, they found five species of nematodes: Spinicauda
hardwicki, Tachygonetria paradentata, Thelandros baylisi, T. massae and T. taylori. To help fill the gap in our
knowledge on the parasites of lizards in the region, we carried out a systematic study of the parasitic fauna of L.
nupta nupta from Kashan Province in central Iran. Our study revealed that most of the nematode species recovered
from L. nupta nupta belong to a single family of nematodes, the Pharyngodonidae Travassos, 1919.

The taxonomic status of Parapharyngodon Chatterji, 1033 has been contentious almost since its proposal by
Chatterji (1933), and there have been numerous debates over diagnostic characteristics used for assigning species
to either Parapharyngodon Chatterji, 1933 or Thelandros Wedl, 1862 (Baylis 1936; Karve 1938; Garcia-Calvente
1948; Skrjabin et al. 1951; Freitas 1957; Yamaguti 1961; Chabaud 1965; Sharpilo 1976; Petter & Quentin 1976;
Castafio-Fernandez et al. 1987; Gupta et al. 2009; Pereira et al. 2011). Adamson (1981) re-established
Parapharyngodon based on the dietary habits of the host, the morphology of the male genital cone, egg
morphology and the morphology of the female tail. Subsequently, Adamson & Nasher (1984b) distinguished
members of Thelandros from those of Parapharyngodon based on of the two more reliable traits of the males.

To the best of our knowledge, there is no report of helminths of L. nupta nupta from Iran. Consequently, any
systematic study would likely produce new geographical records, but we also found several new species from
different nematode families, two of which are described here.

Accepted by A. Choudhury: 16 Jun. 2014, published: 13 Aug. 2014 51



of the lizards hosts; Prof. I. Mobedi (Tehran University of Medical Sciences), Dr. Ch. Bursey (Pennsylvania State
University), Dr. S. Goldberg (Whittier College) and Prof. F. Bisaggio Pereira (Instituto de Ciencias Biologicas,
Universidade Federal de Juiz de Fora) for help with the literature and/or confirmation of the identifications; We
particularly like to thank Prof. D. Gibson (Natural History Museum, London) and Prof J. Thulin for reading and
commenting on the manuscript. A. Afshar (College of Science, University of Tehran) for the SEM

photomicrography; Dr. C. Martin from the MNHN for the loan of specimens; and F. Tajbakhsh , A. Kordbacheh
and S. Rabii for their kind help and support during this project.

References

Adamson, M.L. (1981) Parapharyngodon osteopili n. sp. (Pharyngodonidae: Oxyuroidea) and a revision of Parapharyngodon
and Thelandros. Systematic Parasitology, 3, 105-117.

Adamson, M.L. (1984) L’haplodiploidie des Oxyurida. Incidence de ce phénomene dans le cycle évolutif. Annales de
Parasitologie humane et compare, 59, 387-413. [cited in Adamson, 1989]

Adamson, M.L. & Nasher, A.K. (1984a) Pharyngodonids (Oxyuroidea: Nematoda) of Agama adramitana in Saudi Arabia with
notes on Parapharyngodon. Canadian Journal of Zoology, 62, 2600—2609.
http://dx.doi.org/10.1139/z84-381

Adamson, M.L. & Nasher, A.K. (1984b) Pharyngodonidae (Oxyuroidea: Nematoda) of Agama yemenensis in Saudi Arabia:
Hypothesis on the origin of pharyngodonids of herbivorous reptiles. Systematic Parasitology, 6, 299-318.
http://dx.doi.org/10.1007/bf00012208

Adamson, M.L. (1989) Evolutionary biology of the Oxyurida (Nematoda): biofacies of a haplodiploid taxon. /n: Baker, J.R. &
Muller, R. (Eds.), Advances in Parasitology Vol. 28. Harcourt Brace Jovanovich, New York and London, pp. 175-228.

Alho, C.J.R. & Rodrigues, H.O. (1963) Nova espécie do género Parapharyngodon Chatterji, 1933 (Nematoda, Oxyuroidea).
Atas da Sociedade de Biologia do Rio de Janeiro, 7, 10—12.

Alho, C.J.R., Zapatero-Ramos, L.M., Solera-Puertas, M.A. & Gonzalez-Santiago, P.M. (1988) Thelandros galloti n. sp.
(Nematoda, Pharyngodonidae) sobre Gallotia galloti galloti Duméril y Bibron, 1839, lacértido endemico de Tenerife (Islas
Canarias). Revista Ibérica de Parasitologia, 48, 283-288.

Anderson, S.C. (1999) The Lizards of Iran. Society for the Study of Amphibians and Reptiles, 422 pp.

Astasio-Arbiza, P., Gonzalez-Santiago, P.M., Castafio-Fernandez, C. & Zapatero-Ramos, L.M. (1989) Descripcion de
Thelandros filiformis n. sp. (Nematoda: Pharyngodonidae) sobre Gallotia galloti galloti Duméril y Bibron, 1839 de la isla
de Tenerife (Islas Canarias). Revista Ibérica de Parasitologia, 49, 45-50.

Babero, B.B. & Okpala, 1. (1962) Parasites of the lizard, Agama colonarum, in Nigeria with description of a new species.
Transactions of the American Microscopical Society, 81, 228-237. [cited in Bursey & Goldberg, 2005]

Barus, V. & Coy Otero, A. (1969) Nematodes del genero Parapharyngodon Chatterji, 1933 (Oxyuridae), en Cuba. Torreia, 7,
1-10. [cited in Bursey & Goldberg, 2005]

Bursey, C.R. & Brooks, D.R. (2004) Parapharyngodon duniae n. sp. (Nematoda: Pharyngodonidae) in Phrynohyas venulosa
(Anura: Hylidae) from the Area de Conservacion Guanacaste, Guanacaste, Costa Rica. Journal of Parasitology, 90,
137-139.
http://dx.doi.org/10.1645/ge-3283

Bursey, C.R. & Goldberg, S.R. (1999) Parapharyngodon japonicus sp. n. (Nematoda: Pharyngodonidae) from the Japanese
clawed salamander, Onychodactylus japonicus (Caudata: Hynobiidae), from Japan. Journal of the Helminthological
Society of Washington, 66, 180—186.

Bursey, C.R. & Goldberg, S.R. (2005) Two new species of Pharyngodonidae (Nematoda:Oxyuroidea) and other nematodes in
Agama caudospina (Squamata: Agamidae) from Kenya, Africa. Journal of Parasitology, 91, 591-599.
http://dx.doi.org/10.1645/ge-3421

Bursey, C.R. & Telford, S.R. Jr. (2002) Parapharyngodon ocalaensis n. sp. (Nematoda: Pharyngodonidae) from the sand skink,
Neoseps reynolds (Scincidae), of Florida. Journal of Parasitology, 88, 929-931.
http://dx.doi.org/10.2307/3285533

Bursey, C.R., Goldberg, S.R. & Telford, S.R. Jr. (2007) Gastrointestinal helminths of 14 species of lizards from Panama with
descriptions of five new species. Comparative Parasitology, 74, 108—140.
http://dx.doi.org/10.1654/4228.1

Bursey, C.R., Drake, M., Cole, R., Sterner lii, M., Pinckney, R. & Zieger, U. (2013) New species of Parapharyngodon
(Nematoda: Pharyngodonidae) in Rhinella marina (Anura: Bufonidae) from Grenada, West Indies. Journal of
Parasitology, 99 (3), 475-479.
http://dx.doi.org/10.1645/ge-3235.1

Caballero, G. (1968) Contribution a la connaissance des nématodes de sauriens malgaches. Annales de Parasitologie Humaine
et Comparée, 43, 149-200.

Castafio-Fernandez, C., Zapatero-Ramos, L.M., Solera-Puertas, M.A. & Gonzalez-Santiago, P.M. (1987) Descripcion de

GASTROINTESTINAL NEMATODES OF LAUDAKIA NUPTA NUPTA Zootaxa 3852 (1) © 2014 Magnolia Press - 69


http://dx.doi.org/10.1139/z84-381
http://dx.doi.org/10.1139/z84-381
http://dx.doi.org/10.1007/bf00012208
http://dx.doi.org/10.1007/bf00012208
http://dx.doi.org/10.1645/ge-3283
http://dx.doi.org/10.1645/ge-3283
http://dx.doi.org/10.1645/ge-3283
http://dx.doi.org/10.1645/ge-3421
http://dx.doi.org/10.1645/ge-3421
http://dx.doi.org/10.2307/3285533
http://dx.doi.org/10.2307/3285533
http://dx.doi.org/10.1654/4228.1
http://dx.doi.org/10.1654/4228.1
http://dx.doi.org/10.1645/ge-3235.1
http://dx.doi.org/10.1645/ge-3235.1

Parapharyngodon lilfordi n. sp. (Oxyuroidea, Pharyngodonidae) en Podarcis lilfordi (Reptilia, Lacertidae) de las Islas
Baleares. Revista Iberica de Parasitologia, 47, 275-281.

Chabaud, A.G. & Brygoo, E.R. (1962) Nématodes parasites de Caméléons malgaches. Deuxiéme note. Annales de
Parasitologie Humaine et Comparée, 37, 569—602.

Chatterji, R.C. (1933) On a new nematode, Parapharyngodon maplestoni gen. nov., sp. nov., from a Burmese lizard. Annals of
Tropical Medicine and Parasitology, 27, 131-134. [cited in M. L. sood]

Chatterji, R.C. (1935) Nematodes from a common Indian lizard (Uromastix hardwicki) with remarks on Kalicephalus parvus
Maplestone, 1932. Records of the Indian Museum, 37, 29-36. [cited in M. L. Sood]

Crusz, H. & Daundasekera, M.A.K. (1988) Parasites of the relict fauna of Ceylon. IX. Helminths from burrowing scincine
lizards. Annales de Parasitologie Humaine et Comparée, 63 (6), 439—447. (Cited in M. L. Sood)

Dung, B.T., Bursey, C.R. & Goldberg, S.R. (2009) A new species of Thelandros (Nematoda, Oxyuroidea, Pharyngodonidae) in
Leiolepis reevesi (Sauria, Agamidae) from Vietnam. Acta Parasitologica, 54 (2), 151-153.
http://dx.doi.org/10.2478/s11686-009-0019-1

Fagerholm, H.P. (1979) Nematode length and preservatives, with a method for determining the length of live specimens.
Journal of Parasitology, 65 (2), 334-335.

Freitas, J.F.T. (1957a) Sobre os género Thelandros Wedl, 1862 e Parapharyngodon Chatterji, 1933, com descri¢do de
Parapharyngodon alvarengai sp. n. (Nematoda, Oxyuroidea). Memoérais do Instituto Oswaldo Cruz, 55, 21-45. [cited in
Bursey and Goldberg, 2005]
http://dx.doi.org/10.1590/s0074-02761957000100003

Freitas, J.F.T. (1957b) S6bre um novo nematodeo parasito de réptil de Bolivia: Parapharyngodon senisfaciecaudus sp. n.
(Nematoda, Oxyuroidea). Revista Brasileiro Biologia, 17, 451-454. [cited in Bursey & Goldberg, 2005]

Freitas, J.F.T. & Dobbin, J.E.Jr. (1959) Nova espécie do género Parapharyngodon Chatterji, 1933 (Nematoda, Oxyuroidea).
Anales Sociedade de Biologia do Pernambuco, 16, 23-33. [cited in Bursey & Goldberg, 2005]

Freitas, J.F.T., Vicente, J.J. & Ibafiez, HN. (1968) Fauna helmintologica do Peru: Parathelandros capacyupanquii sp. n.,
parasito de Dicrodon holmergi Schmidt, 1957 (Nematoda, Oxyuroidea). Atas da Sociedade de Biologia do Rio de Janeiro,
11, 217-219. [cited in Bursey & Goldberg, 2005]

Goldberg, S.R., Bursey, C.R., Caldwell, J.P., Vitt, L.J. & Costa, G.C. (2007) Gastrointestinal helminths from six species of frogs
and three species of lizards, sympatric in Para State, Brazil. Comparative Parasitology, 74, 327-342.
http://dx.doi.org/10.1654/4268.1

Johnson, S. (1967) On the occurrence of Thelandros alatus Wedl, 1862 in India (Oxyuridea: Nematoda). /ndian Journal of
Helminthology, 19, 168—172.

Moravec, F., Barus, V. & Rysavy, B. (1987) On parasitic nematodes of the families Heterakidae and Pharyngodonidae from
reptiles in Egypt. Folia Parasitologica, 34 (3), 269-280.

Moravec, F., Salgado-Maldonado, G. & Mayen-Pena, E. (1997) Thubunaea ctenosauri sp. n. (Nematoda: Physalopteridae) from
the iguanid lizard Ctenosaura pectinata and other lizard helminths from Mexico. Journal of the Helminthological Society
of Washington, 64, 240-247.

Masova, S., Barug, V., Hodova, L., Koubek, P. & Koubkova, B. (2009) Redescription of Parapharyngodon micipsae (Seurat
1917) (Nematoda: Pharyngodonidae) from the new host Tarentola parvicarinata Joger 1980 (Squamata Gekkonidae).
Tropical Zoology, 22, 243-255.

Masova, S., Barus, V., Hodova, 1., Matéjusova, 1., Koubek, P. & Koubk ova, B. (2008) Morphometric and molecular
characterization of Parapharyngodon echinatus (Nematoda: Pharyngodonidae) from the Senegal gecko (Tarentola
parvicarinata). Acta Parasitologica, 53, 274-283.
http://dx.doi.org/10.2478/s11686-008-0039-2

Hering-Hagenbeck, S.F.B.N., Petter, A.J. & Boomker, J. (2002a) Redescription of some Spauligodon spp., and
Parapharyngodon spp., and of Skrjabinodon mabuyae (Sandground, 1936) Inglis, 1968 (Pharyngodonidae: Oxyuroidea)
from insectivorous South African lizards. Onderstepoort Journal of Veterinary Research, 69, 7-29.

Hering-Hagenbeck, S.F.B.N., Petter, A.J. & Boomker, J. (2002b) Redescription of some Thelandros and Tachygonetria spp.
(Pharyngodonidae: Oxyuroidea) from the omnivorous plated lizard, Gerrhosaurus validusvalidus A. Smith, 1849 in South
Africa. Onderstepoort Journal of Veterinary Research, 69, 31-51.

Hobbs, R.P. (1996) Parapharyngodon anomalus sp. n. (Oxyurida, Pharyngodonidae) from the Australian echidna Tachyglossus
aculeatus, with notes on the Thelandroinae. Journal of the Helminthological Society of Washington, 63, 56—61.

Johnson, S. (1966) A new oxyurid nematode of genus 7helandros from Calotes versicolor (Daud.) from India, with a key to the
Indian species for the genus from Calotes. Indian Journal of Helminthology, 18, 123—127. [cited in M. L. Sood]

Johnson, S. (1969) A new species of nematode from the garden lizard, Calotes versicolor (Daudin). Bulletin Systematic
Zoology Calcutta, 1, 77-79. [cited in M. L. Sood]

Johnston, T.H. & Mawson, PM. (1941) Some nematodes from Kangaroo Island, South Australia. Records of the South
Australian Museum, 7, 145-148.

Johnston, T.H. & Mawson, P.M. (1947) Some nematodes from Australian lizards. Transactions of the Royal Society of South
Australia, 71, 22-27.

Jones, H.I. (1992) Gastrointestinal nematodes in the lizards genera Tiligua and Cyclodomorphus (Scincidae) in Western
Australia. Australian Journal of Zoology, 40, 115-126. [cited in Bursey & Goldberg, 2005]

70 - Zootaxa 3852 (1) © 2014 Magnolia Press RAHIMIAN ET AL.


http://dx.doi.org/10.2478/s11686-009-0019-1
http://dx.doi.org/10.2478/s11686-009-0019-1
http://dx.doi.org/10.1590/s0074-02761957000100003
http://dx.doi.org/10.1590/s0074-02761957000100003
http://dx.doi.org/10.1590/s0074-02761957000100003
http://dx.doi.org/10.1654/4268.1
http://dx.doi.org/10.1654/4268.1
http://dx.doi.org/10.2478/s11686-008-0039-2
http://dx.doi.org/10.2478/s11686-008-0039-2

Karve, J.N. (1949) Parasitic nematodes from an agamid lizard, Agama tuberculata Gray. Journal of the University of Bombay,
18, 1-16. [cited in M. L. Sood]

Malan, J.R. (1939) Some helminths of South African lizards. Onderstepoort Journal of Veterinary Science and Animal
Industry, 12, 21-74.

Pereira, F.B., Sousa, B.M. & Lima, S.S. (2011) A New Species of Pharyngodonidae (Nematoda) of Tropidurus torquatus
(Squamata: Tropiduridae) from Brazil. Journal of Parasitology, 97 (2), 311-317.
http://dx.doi.org/10.1645/ge-2579.1

Petter, A.J. (1966) Equilibre des espéces dans les populations de nématodes parasites du colon des tortues terrestres.
Meémoires du Muséum National d’Histoire Naturelle, 39, 252 pp.

Petter, A.J. & Quentin, J.C. (1976) No. 4. Keys to the Genera of the Oxyuroidea. /n: Anderson, R.C., Chabaud, A.G. &
Willmott, S. (Eds.), CIH Keys to the Nematode Parasites of Vertebrates. Commonwealth Agricultural Bureaux, Farnham
Royal, UK, pp. 1-30.

Ramallo, G., Bursey, C.R. & Goldberg, S.R. (2002) Parapharyngodon rigjensis n. sp. (Nematoda: Pharyngodonidae) from the
lizard Phymaturus punae (Squamata: Iguania: Liolaemidae) from northwestern Argentina. Journal of Parasitology, 88,
979-982.
http://dx.doi.org/10.2307/3285541

Rao, S.R. & Hiregaudar, L.S. (1961) Some internal parasites from lizards in Bombay. /n: Seshaiya, R.V, Rao, Y.R., Rao, H.S.,
Roonwal, M.L. & Chauhan, B.S. (Eds.), Proceedings of the First All-India Congress of Zoology, 1959. Zoological Society
of India, Calcutta, India, pp. 457—459.

Rastegar-Pouyani, N., Kami, H.G., Rajabizadeh, M., Shafiei, S. & Anderson, S.C. (2008) Annotated checklist of amphibians
and reptiles of Iran. Iranian Journal of Animal Biosystematics, 4, 43—66.

Read, C.P. & Amrein, Y.U. (1952) Some new oxyurid nematodes from southern California. Journal of Parasitology, 38,
379-384. [cited in Bursey & Goldberg, 2005]

Roca, V. & Lluch, J. (1986) Parapharyngodon psammodromi n. sp. (Nematoda: Pharyngodonidae), parasito de Psammodromus
hispanicus Fitzinger, 1826 (Reptilia: Lacertidae) en Valencia (Espafia). Rivista di Parassitologia, 3, 17-22.

Sharpilo, C.P. (1976) Parasitic worms of the reptilian fauna of the USSR: Systematics, chorology, biology. Naukova Dumka,
Moscow, 287 pp. [in Russian]

Sharpilo, C.P, Biserkov, V.I. & Munkhvayar, K.H. (1987) New Thelandros spp. (Nematoda, Pharyngodonidae) parasites of the
Central Asian agamid lizard Agama stoliczkana (Reptilia, Agamidae). Vestnik Zoologii, 6, 3-8. [in Russian]

Solera-Puertas, M.A., Astasio-Arbiza, P., Zapatero-Ramos, L.M. & Castafio-Fernandez, C. (1988) Descripcion de Thelandros
tinerfensis n. sp. (Nematoda, Pharyngodonidae) sobre Chalcides viridanus Boulenger, 1887 y Gallotia galloti galloti
Duméril y Bibron, 1839, de la isla de Tenerife (Islas Canarias). Revista Ibérica de Parasitologia, 48, 33-39.

Sood, M.L. (1999) Reptilian nematodes from south Asia. International Book Distributors, Dehra Dun, India, 299 pp.

Sulahian, A. & Schacher, J.F. (1968) Thelandros (Parapharyngodon) tyche sp. n. (Nematoda: Oxyuroidea) and Abbreviata
adonisi sp. n. (Nematoda: Physalopteroidea) from the lizard Agama stellio in Lebanon. Journal of Helminthology, 42,
373-382.
http://dx.doi.org/10.1017/s0022149x00017971

Tcheprakoff, P. (1966) Description de Thelandros rousseti n. sp., parasite d’Agame au Sahara. Bulletin du Muséum National
d’Histoire Naturelle, 37, 861-864.

Telford, S.R. Jr. (1965) Some Thelandros (Nematoda: Oxyuridae) from southern California lizards. Japanese Journal of
Experimental Medicine, 35, 463—472.

GASTROINTESTINAL NEMATODES OF LAUDAKIA NUPTA NUPTA Zootaxa 3852 (1) © 2014 Magnolia Press - 71


http://dx.doi.org/10.1645/ge-2579.1
http://dx.doi.org/10.1645/ge-2579.1
http://dx.doi.org/10.2307/3285541
http://dx.doi.org/10.2307/3285541
http://dx.doi.org/10.2307/3285541
http://dx.doi.org/10.1017/s0022149x00017971
http://dx.doi.org/10.1017/s0022149x00017971
http://dx.doi.org/10.1017/s0022149x00017971

	Abstract
	Materials and methods
	Results
	DESCRIPTIONS
	Pharyngodonidae
	Parapharyngodon thulini sp. nov.
	Taxonomic summary
	Remarks
	Pharyngodonidae
	Thelandros karkasensis sp. nov.
	Taxonomic summary
	Remarks
	Thelandros agama Adamson & Nasher, 1984
	Taxonomic summary
	Remarks
	Thelandros popovi Markov & Bogdanov, 1963
	Taxonomic summary
	Remarks
	Physalopteridae Railliet, 1893
	Thubunea sp.
	Discussion
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




