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Abstract

Pachycheles chubutensis Boschi, 1963 and Pachycheles laevidactylus Ortmann, 1892 are species with a distribution re-

stricted to rocky shores in southeastern America, that share a troubled taxonomic history. Morphological characters over-

lap and identification can be imprecise, when both species coexist in the same environment. Due to these partly unsolved 

species demarcations, the present study addresses the taxonomic status of P. chubutensis and P. laevidactylus based on 

morphological comparisons and on 16S mtDNA and H3 nDNA sequences. We found out that morphological traits of che-

lipeds (pattern of carapace granulation, number/shape of teeth on the anterior margin of carpus and presence of setae on 

carpus and propodus) are reliable characters supporting the separation of the species. Molecular data based on two partial 

gene fragments (16S and H3) show separation among representatives of these species in two different clusters. Our com-

parative investigation shows that combined evidence distinguishes P. chubutensis from P. laevidactylus, but they remain 

closely related species. Forthcoming research focused on adding representative taxa for the combination of molecular and 

morphological information of the genus Pachycheles will investigate the positions of these two species within the Pachy-

cheles group and help to clarify the enigmatic status of this genus in the family Porcellanidae.
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Introduction

Porcellanidae Haworth, 1825 is a worldwide distributed family of anomuran crustaceans, commonly known as 
porcelain crabs. Its members occur primarily in intertidal and sublittoral zones of tropical and subtropical regions 
where they occupy specialized habitats such as rocky shores, depressions under stones, worm tubes, cavities of 
sponges, gaps inside adhesive discs of macroalgae, and in coral reefs (Haig 1960; Viviani 1969; Smaldon 1972; 
Werding et al. 2003). Most species are free-living, but some have adopted a symbiotic lifestyle (Haig 1960; 
Werding 1977; Baeza & Thiel 2000; Baeza & Stotz 2001; Meireles & Mantelatto 2008). 

The Porcellanidae encompass about 280 valid species distributed over 30 genera (Osawa & McLaughlin 
2010). Nearly half of these species have been recorded from the Americas (Werding et al. 2003; Rodríguez et al.
2006), of which 48 valid species and two undescribed species grouped into 11 genera occur in the western Atlantic 
(Rodríguez et al. 2005). In the last 50 years, this number increased from 31 to 48, with the addition of newly 
collected and described cryptic species in the Western Atlantic (Werding & Hiller 2002; Rodríguez et al. 2005). 
Despite their common mention in taxonomic accounts and ecological literature, phylogenetic relationships of 
porcellanids are poorly understood and a worldwide analysis is required (Haig 1956, 1960; Werding et al. 2001; 
Rodríguez et al. 2005, 2006; Osawa & McLaughlin 2010), as well as the clarification of specific cases in which the 
taxonomic rank of species is doubtful.

The genus Pachycheles Stimpson, 1858, is the second most speciose member of the family and includes over 
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this study complied with current applicable state and federal laws of Brazil (DIFAP/IBAMA/126/05; permanent 
license to FLM. for collection of Zoological Material No. 11777-1 MMA/IBAMA/SISBIO).

References

Baeza, J.A. & Thiel, M. (2000) Host use pattern and life history of Liopetrolisthes mitra, a crab associated of the black sea 

urchin Tetrapygus niger. Journal of Marine Biology Association of United Kingdom, 80, 639–645. 

http://dx.doi.org/10.1017/s0025315400002460

Baeza, J.A. & Stotz, W.B. (2001) Host-use pattern and host-selection during ontogeny of the commensal crab Allopetrolisthes 

spinifrons (H. Milne Edwards, 1837) (Decapoda: Anomura: Porcellanidae). Journal of Natural History, 35 (3), 341–355. 

http://dx.doi.org/10.1080/002229301300009586

Boschi, E.E. (1963) Sobre dos especies de Pachycheles de la Argentina. Neotropica, 9, 31–37.

Boschi, E.E. (1979) Geographic distribution of Argentinean marine decapod crustaceans. Bulletin of the Biological Society of 

Washington, 3, 134–143.

Boschi, E.E., Scelzo, M.A. & Goldstein, B. (1967) Desarollo larval de dos especies de crustáceos decápodos em el laboratório: 

Pachycheles haigae Rodrigues da Costa (Porcellanidae) y Chasmagnatus granulata Dana (Grapsidae). Boletin del 

Instituto de Biologia Marina, 12, 1–46. 

Bracken-Grissom, H.D., Cannon, M.E., Cabezas, P., Feldmann, R.M., Schweitzer, C.E., Ahyong, S.T., Felder, D.L., Lemaitre, 

R. & Crandall, K.A. (2013) A comprehensive and integrative reconstruction of evolutionary history for Anomura 

(Crustacea: Decapoda). BMC Evolutionary Biology, 13 (128), 1–28. 

http://dx.doi.org/10.1186/1471-2148-13-128

Bremec, C.S. & Cazzaniga, N.J. (1984) Consideraciones sobre Pachycheles haigae Rodrigues da Costa, 1960 y P. chubutensis

Boschi, 1963 en Monte Hermoso (República Argentina) (Crustacea, Anomura, Porcellanidae). Iheringia, Série Zoologia,

64, 149–162.

Coelho, P.A. (1963–1964) Lista dos Porcellanidae (Crustacea, Decapoda, Anomura) do litoral de Pernambuco e Estados 

vizinhos. Trabalhos do Instituto Oceanográfico da Universidade Federal de Pernambuco, 5/6, 51–68.

Coelho, P.A. & Ramos, M.A. (1972) A constituição e a distribuição da fauna de decápodos do litoral leste da América do Sul 

entre as latitudes de 5°N e 39°S. Trabalhos Oceanográficos da Universidade Federal de Pernambuco, 13, 133–236.

Coelho-Filho, P.A., Almeida, A.O., Bezerra, L.E.A. & Souza-Filho, J.F. (2007) An updated checklist of decapod crustaceans 

(infraorders Astacidea, Thalassinidea, Polychelida, Palinura, and Anomura) from the northern and northeastern Brazilian 

coast. Zootaxa, 1519, 1–16.

Colgan, D.J., McLauchlan, A., Wilson, G.D.F, Livingston, S.P., Edgecombe, G.D., Macaranas, J., Cassis, G. & Gray, M.R. 

(1998) Histone H3 and U2 snRNA DNA sequences and arthropod molecular evolution. Australian Journal of Zoology, 46 

(5), 419–437 

http://dx.doi.org/10.1071/zo98048

Crandall, K.A., Harris, D.J. & Fetzner, J.W. (2000) The monophyletic origin of freshwater crayfish estimated from nuclear and 

mitochondrial DNA sequences. Proceedings of the Biological Sciences of The Royal Society, 267 (1453), 1679–1686. 

http://dx.doi.org/10.1098/rspb.2000.1195

Da Silva, B.M.G., Braga, A.C. & D´Incao, F. (1989) Porcellanidae (Decapoda, Anomura) de Santa Catarina e Rio Grande do 

Sul, Brasil. Iheringia, Série Zoologia, 69, 131–146.

Dellatorre, F.G. & Baron, P.J. (2007) Megalopae and juvenile decapod settlement on artificial substrata in Northern Patagonia: 

seasonal and interannual variations. In: Book of Abstracts. The Crustacean Society Mid-Year Meeting, 2007, La Serena, 

Chile, pp. 87.

Ferreira, L.A.A. (2009) Six additional records of porcellain crabs from Brazil (Anomura: Porcellanidae). Nauplius, 17 (1), 

59–60.

González-Pisani, X., Ward, C.P. & Dupré, E. (2006) Descripción del primer estadio larvario de Pachycheles chubutensis 

(Boschi, 1963) (Crustacea, Decapoda, Anomura) en Patagonia. Investigaciones Marinas, 34 (2), 191–196. 

http://dx.doi.org/10.4067/s0717-71782006000200020

González-Pisani, X., Rubilar, T. & Dupré, E. (2009) Embryonic development of Pachycheles chubutensis (Decapoda, 

Anomura). Journal of the Marine Biological Association of the United Kingdom, 89 (6), 1–8. 

http://dx.doi.org/10.1017/s0025315409000678

Gore, R.H. (1977) Neopisosoma angustifrons (Benedict, 1901): the complete larval development under laboratory conditions, 

with notes on larvae of the related genus Pachycheles (Decapoda Anomura, Porcellanidae). Crustaceana, 33 (3), 284–300. 

http://dx.doi.org/10.1163/156854077x00421

Haig, J. (1955) The Crustacea Anomura of Chile. Reports of the Lund University Chile Expedition 1948-49, 20, 1–68.

Haig, J. (1956) The Galatheidae (Crustacea, Anomura) of the Allan Hancock Atlantic Expedition with a review of the Porcellanidae

of the western north Atlantic. Allan Hancock Atlantic Expedition, 8, 1–44.

Haig, J. (1960) The Porcellanidae (Crustacea, Anomura) of the eastern Pacific. Allan Hancock Pacific Expedition, 24, 1–144. 

Hall, T. (2005) BioEdit – version 7.0.5. North Carolina State University, Department of Microbiology. Program and documentation. 
 MIRANDA ET AL.130  ·  Zootaxa 3852 (1)  © 2014 Magnolia Press

http://dx.doi.org/10.1017/s002531540000
http://dx.doi.org/10.1017/s002531540000
http://dx.doi.org/10.1080/002229301300009586
http://dx.doi.org/10.1080/002229301300009586
http://dx.doi.org/10.1186/1471-21
http://dx.doi.org/10.1186/1471-21
http://dx.doi.org/10.1071/zo98048
http://dx.doi.org/10.1071/zo98048
http://dx.doi.org/10.1071/zo98048
http://dx.doi.org/10.1098/rspb.2000.1195
http://dx.doi.org/10.1098/rspb.2000.1195
http://dx.doi.org/10.4067/s0717-7178200600020
http://dx.doi.org/10.4067/s0717-7178200600020
http://dx.doi.org/10.1017/s0025315409000678
http://dx.doi.org/10.1017/s0025315409000678
http://dx.doi.org/10.1163/156854077x00421
http://dx.doi.org/10.1163/156854077x00421


Available from: http://www.mbio.ncsu.edu/BioEdit/bioedit.html (accessed 21 July 2014)

Harvey, A.W. & De Santo, E.M. (1996) On the status of Pachycheles laevidactylus Ortmann, 1892 (Crustacea: Decapoda: 

Porcellanidae). Proceedings of the Biological Society of Washington, 109 (4), 707–714. 

Ko, H.S. (1999) First zoea of Pachycheles hertwigi Balss, 1913 (Decapoda, Anomura, Porcellanidae) reared under laboratory 

conditions. Korean Journal of Biological Sciences, 3, 127–131. 

ttp://dx.doi.org/10.1080/12265071.1999.9647475

Kornienko, E.S. (2005) Morphology of prezoea in the porcelain crab Pachycheles stevensii (Decapoda: Anomura: 

Porcellanidae) reared under laboratory conditions. Russian Journal of Marine Biology, 31 (1), 55–59. 

http://dx.doi.org/10.1007/s11179-005-0044-3

Macedo, P.B.B., Masunari, S. & Corbetta, R. (2012) Crustáceos decápodos associados às cordas de cultivo do mexilhão Perna 

perna (Linnaeus, 1758) (Mollusca, Bivalvia, Mytilidae) na Enseada da Armação do Itapocoroy, Penha – SC. Biota 

Neotropica, 12 (2), 185–195. 

http://dx.doi.org/10.1590/s1676-06032012000200018

MacMillan, F.E. (1972) The larval development of northern California Porcellanidae (Decapoda, Anomura). I. Pachycheles 

pubescens Holmes in comparison to Pachycheles rudis Stimpson. Biological Bulletin, 142 (1), 57–70.  

http://dx.doi.org/10.2307/1540246

Mantelatto, F.L. & Souza-Carey, M.M. (1998) Caranguejos anomuros (Crustacea, Decapoda) associados à Schizoporella 

unicornis (Bryozoa, Gimnolaemata) em Ubatuba (SP), Brasil. In: Anais do IV Simpósio de Ecossistemas Brasileiros, 

ACIESP 2 (104), 200–206.

Mantelatto, F.L, Robles, R., Biagi, R. & Felder, D.L. (2006) Molecular analysis of the taxonomic and distributional status for 

the hermit crab genera Loxopagurus Forest, 1964, and Isocheles Stimpson, 1858 (Decapoda, Anomura, Diogenidae).

Zoosystema, 28 (2), 495–506.

Mantelatto, F.L., Robles, R. & Felder, D.L. (2007) Molecular phylogeny of the western Atlantic species of the genus Portunus

(Crustacea, Brachyura, Portunidae). Zoological Journal of the Linnean Society, 150 (1), 211–220. 

http://dx.doi.org/10.1111/j.1096-3642.2007.00298.x

Mantelatto, F.L., Pardo, L.M., Pileggi, L.G. & Felder, D.L. (2009a) Taxonomic reexamination of the hermit crab species 

Pagurus forceps and Pagurus comptus (Decapoda: Paguridae) by molecular analysis. Zootaxa, 2133, 20–32.

Mantelatto, F.L., Robles, R., Schubart, C.D. & Felder, D.L. (2009b) Molecular phylogeny of the genus Cronius Stimpson, 

1860, with reassignment of C. tumidulus and several American species of Portunus to the genus Achelous De Haan, 1833 

(Brachyura: Portunidae). In: Martin, J.W., Crandall, K.A. & Felder, D.L. (Eds.), Crustacean Issues: Decapod Crustacean 

Phylogenetics. Taylor and Francis/CRC Press, Boca Raton, Florida. pp. 567–579.

Meireles, A.L. & Mantelatto, F.L. (2008) Biological features of a puzzling symbiotic association between the hermit crab 

Dardanus insignis and the porcellanid crab Porcellana sayana (Crustacea). Journal of Experimental Marine Biology and 

Ecology, 362 (1), 38–42. 

http://dx.doi.org/10.1016/j.jembe.2008.05.009

Melo, G.A.S. (1999) Manual de identificação dos Crustacea Decapoda do litoral brasileiro: Anomura, Thalassinidea, 

Palinuridea, Astacidea. Plêidae, São Paulo, Brazil, 551 pp.

Miller, M.A., Pfeiffer, W. & Schwartz, T. (2010) Creating the CIPRES Science Gateway for inference of large phylogenetic 

trees. Proceedings of the Gateway Computing Environments Workshop, 14, 1–8. 

http://dx.doi.org/10.1109/gce.2010.5676129

Ortmann, A. (1892) Die Dekapoden krebs des Strassburger Museums IV. Theil. Die Abtheilungen Galatheidea und Paguridea. 

Zoologische Jahrbuecher, 6, 241–326.

Ortmann, A. (1897) Carcinologische Studien. Zoologische Jahrbuecher, 10, 258–372.

Osawa, M. & McLaughlin, P.A. (2010) Annotated checklist of Anomuran Decapod Crustacean (exclusive of the Kiwaoidea 

and families Chirostylidae and Galatheidae of Galatheoidea) Part II – Porcellanidae. The Raffles Bulletin of Zoology, 23, 

109–129.

Pinheiro, M.A. & Fransozo, A. (1995) Fecundidade de Pachycheles haigae Rodrigues da Costa, 1960 (Crustacea, Anomura, 

Porcellanidae) em Ubatuba (SP), Brasil. Revista Brasileira de Biologia, 55 (4), 623–631.

Posada, D. & Crandall, K.A. (1998) MODELTEST: Testing the model of DNA substitution. Bioinformatics, 14 (9), 817–818. 

http://dx.doi.org/10.1093/bioinformatics/14.9.817

Rodrigues da Costa, H. (1960) Pachycheles haigae, nueva especie de la Família Porcellanidae (Crustacea: Anomura). 

Neotropica, 6, 21–24.

Rodríguez, I.T., Hernández, G., Magán, I., Bolaños, J.A. & Felder, D.L. (2004) Larval development of Pachycheles serratus

(Decapoda: Anomura: Porcellanidae) under laboratory conditions, with notes on the larvae of the genus. Journal of 

Crustacean Biology, 24 (2), 291–308. 

http://dx.doi.org/10.1651/c-2402

Rodríguez, I.T., Hernandéz, G. & Felder, D.L. (2005) Review of western Atlantic Porcellanidae with new records, systematic 

observations, and comments on biogeography. Caribbean Journal of Science, 41 (3), 544–582.

Rodríguez, I.T., Hernández, G. & Felder, D.L. (2006) Phylogenetic relationship among western Atlantic Porcellanidae 

(Decapoda: Anomura), based on partial sequences of the mitochondrial 16S rRNA gene, with comments on morphology. 

Crustacean Research, 6 (Special Number), 115–130.
 Zootaxa 3852 (1)  © 2014 Magnolia Press  ·  131TAXONOMIC STATUS OF PACHYCHELES SPECIES

http://dx.doi.org/10.1007/s11179-005-0044-3
http://dx.doi.org/10.1007/s11179-005-0044-3
http://dx.doi.org/10.1590/s1676-06032012000200018
http://dx.doi.org/10.1590/s1676-06032012000200018
http://dx.doi.org/10.2307/1540246
http://dx.doi.org/10.2307/1540246
http://dx.doi.org/10.1111/j.1096-3642.2007.00298.x
http://dx.doi.org/10.1111/j.1096-3642.2007.00298.x
http://dx.doi.org/10.1016/j.jembe.2008.05.009
http://dx.doi.org/10.1016/j.jembe.2008.05.009
http://dx.doi.org/10.1109/gce.2010.5676129
http://dx.doi.org/10.1109/gce.2010.5676129
http:/
http:/
http://dx.doi.org/10.1651/c-2402
http://dx.doi.org/10.1651/c-2402


Rossi, N. & Mantelatto, F.L. (2013) Molecular analysis of the freshwater prawn Macrobrachium olfersii (Decapoda, 

Palaemonidae) supports the existence of a single species throughout its distribution. Plos One, 8 (1), e54698. 

http://dx.doi.org/10.1371/journal.pone.0054698

Scelzo, M.A., Farías, N., Ocampo, E., Núñez, J.D. & Cledón, Y.M. (2008) New extension range of the porcelain crabs 

Pachycheles laevidactylus and new localities for P. chubutensis, in marine Waters of Argentina Southwestern Atlantic 

Ocean. Abstracts of V Brazilian Crustacean Congress (CBC), Gramado, RS, Brazil, pp. 119.

Schubart, C.D. (2009) Mitochondrial DNA and Decapod Phylogenies: The Importance of Pseudogenes and Primer 

Optimization. In: Martin, J.W., Crandall, K.A. & Felder, D.L. (Eds.), Crustacean Issues: Decapod Crustacean 

Phylogenetics. CRC Press, Boca Raton. pp. 41–65.

Schubart, C.D., Neigel, J.E. & Felder, D.L. (2000a) Use of the mitochondrial 16S rRNA gene for phylogenetic and population 

studies of Crustacea. Crustacean Issues, 12, 817–830.

Schubart, C.D., Cuesta, J.A., Diesel, R. & Felder, D.L. (2000b) Molecular phylogeny, taxonomy, and evolution of nonmarine 

lineages within the American grapsoid crabs (Crustacea: Brachyura). Molecular Phylogenetics and Evolution, 15 (2), 

179–190. 

http://dx.doi.org/10.1006/mpev.1999.0754

Smaldon, G. (1972) Osmorregulation in Pisidia longicornis (L.) and Porcellana platycheles (Pennant) (Decapoda, Anomura) 

subjected to reduced salinities. Comparative Biochemistry and Physiology, 44A, 893–895. 

http://dx.doi.org/10.1016/0300-9629(73)90152-7

Song, H., Buhay, J.E., Whiting, M.F. & Crandall, K.A. (2008) Many species in one: DNA barcoding overestimates the number 

of species when nuclear mitochondrial pseudogenes are coamplified. Proceedings of the National Academy of Science of 

the United States of America, 105 (36), 13486–13491. 

http://dx.doi.org/10.1073/pnas.0803076105

Stamatakis, A. (2006) RAxML-VI-HPC: Maximum Likelihood-based phylogenetic analyses with thousands of taxa and mixed 

models. Bioinformatics, 22 (21), 2688–2690.  

http://dx.doi.org/10.1093/bioinformatics/btl446

Swofford, D.L. (2003) PAUP. Phylogenetic analysis using parsimony (and other methods). Version 4. Sinauer Associates, 

Sunderland, Massachusetts.

Tamura, K., Peterson, D., Peterson, N., Stecher, G., Nei, M. & Kumar, S. (2011) MEGA5: Molecular Evolutionary Genetics 

Analysis using Maximum Likelihood, Evolutionary Distance, and Maximum Parsimony Methods. Molecular Biology and 

Evolution, 28, 2731–2739. 

http://dx.doi.org/10.1093/molbev/msr121

Thompson, J.D., Higgins, D.G. & Gibson, T.J. (1994) Clustal W, improving, position the sensitivity of progressive multiple 

sequence alignment through sequence weighting, position specific, gap penalties and weight matrix choice. Nucleic Acid 

Research, 22 (22), 4673–4680. 

http://dx.doi.org/10.1093/nar/22.22.4673

Veloso, V.G. & Melo, G.A.S. (1993) Taxonomia e distribuição da Família Porcellanidae (Crustacea, Decapoda, Anomura) no 

Litoral Brasileiro. Iheringia, Série Zoloogia, 75, 171–186.

Viviani, C.A. (1969) Los Porcellanidae (Crustacea Anomura) Chilenos. Beitrage zur Neotropischen Fauna, 6 (1), 31–55. 

http://dx.doi.org/10.1080/01650526909360413

Werding, B. (1977) Los Porcelanidos (Crustacea: Anomura: Porcellanidae) de la region de Santa Marta, Colombia. Anales del 

Instituto de Investigaciones Marinas de Punta Betín, 9, 173–214.

Werding, B. & Hiller, A. (2003) Description of a new species of Petrolisthes from the western pacific (Decapoda, Anomura, 

Porcellanidae). Crustaceana, 77 (3), 257–264. 

http://dx.doi.org/10.1163/1568540041181475

Werding, B., Hiller, A. & Misof, B. (2001) Evidence of paraphyly in the neotropical Porcellanid genus Neopisosoma 

(Crustacea: Anomura: Porcellanidae) based on molecular characters. Hydrobiologia, 449 (1–3), 105–110. 

http://dx.doi.org/10.1007/978-94-017-0645-2_10

Werding, B., Hiller, A. & Lemaitre, R. (2003) Geographic and depth distributional patterns of western Atlantic Porcellanidae 

(Crustacea: Decapoda: Anomura), with an updated list of species. Memoirs of Museum Victoria, 60 (1), 79–85.
 MIRANDA ET AL.132  ·  Zootaxa 3852 (1)  © 2014 Magnolia Press

http://dx.doi.org/10.1371/journal.pone.0054698
http://dx.doi.org/10.1006/mpev.1999.0754
http://dx.doi.org/10.1006/mpev.1999.0754
http://dx.doi.org/10.1006/mpev.1999.0754
http://dx.doi.org/10.1016/0300-9629
http://dx.doi.org/10.1016/0300-9629
http://dx.doi.org/10.1073/pnas.0803076105
http://dx.doi.org/10.1073/pnas.0803076105
http://dx.doi.org/10.1093/bioinformatics/btl446
http://dx.doi.org/10.1093/bioinformatics/btl446
http://dx.doi.org/10.1093/molbev/msr121
http://dx.doi.org/10.1093/molbev/msr121
http://dx.doi.org/10.1093/nar/22.22.4673
http://dx.doi.org/10.1093/nar/22.22.4673
http://dx.doi.org/10.1080/01650526909360413
http://dx.doi.org/10.1080/01650526909360413
http://dx.doi.org/10.1163/1568540041181475
http://dx.doi.org/10.1163/1568540041181475
http://dx.doi.org/10.1007/978-94-017-0645-2_10
http://dx.doi.org/10.1007/978-94-017-0645-2_10

	Abstract
	Introduction
	Material and methods
	Results
	Taxonomy
	Pachycheles laevidactylus Ortmann, 1892
	Pachycheles chubutensis Boschi, 1963
	Genetic divergence
	Discussion
	Acknowledgements
	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




