Phytotaxa 189 (1): 186-203 ISSN 1179-3155 (print edition)
EE www.mapress.com/phytotaxa/ Article PHYTOTAXA P

Copyright © 2014 Magnolia Press ISSN 1179-3163 (online edition)

http://dx.doi.org/10.11646/phytotaxa.189.1.14

Two new genera and twelve new species of Graphidaceae from Puerto Rico: a
case for higher endemism of lichenized fungi in islands of the Caribbean?

JOEL A. MERCADO-DIAZ', ROBERT LUCKING? & SITTIPORN PARNMEN?

'International Institute of Ti ropical Forestry, USDA Forest Service, Ceiba St. 1201, Jardin Botdnico Sur, Rio Piedras 00926-1119,
Puerto Rico; email: joel pri9@hotmail.com

’Science & Education, The Field Museum, 1400 South Lake Shore Drive, Chicago, Illinois 60605-2496, U.S.A.;

email: rlucking@fieldmuseum.org

*Toxicology and Biochemistry Section, Department of Medical Sciences, Ministry of Public Health, Nonthaburi 11000 Thailand;
email: sparnmen(@gmail.com

Abstract

Two new genera and twelve new species of Graphidaceae are described from Puerto Rico. The two new genera,
Borinquenotrema and Paratopeliopsis, are based on a combination of molecular sequence data and phenotype characters.
Borinquenotrema, with the single new species B. soredicarpum, features rounded ascomata developing beneath and
persistently covered with soralia and with an internal anatomy reminescent of Carbacanthographis; it is close to the
tribe Ocellularieae. Paratopeliopsis, including the single new species P. caraibica, resembles a miniature Topeliopsis but
differs in the distinctly farinose thallus and the small, brown ascospores; it is not closely related to the latter genus but
belongs in tribe Thelotremateae. The other ten new species belong in the genera Acanthotrema, Clandestinotrema,
Compositrema, Fissurina, Ocellularia, and Thalloloma. Acanthotrema alboisidiatum is closely related to A. brasilianum
but differs in the short, white isidia resembling insect eggs. Clandestinotrema portoricense has a unique ascospore type
with a longitudinal septum only in the proximal cell. Compositrema borinquense resembles a species of Stegobolus but
belongs in Compositrema based on sequence data, and is characterized by ascomata with a unique columella composed
of thick, irregularly radiating strands. The second new species in this genus, C. isidiofarinosum, differs by its ecorticate,
farinose thallus with scattered, corticate isidia and by its small ascomata with inconspicuous columella. The three new
species of Fissurina all have 3-septate ascospores and are otherwise characterized by an isidiate thallus and stellate,
orange-yellow lirellae (F. aurantiacostellata), a verrucose thallus strongly encrusted with calcium oxalate crystals and
white, irregularly branched lirellae (£ crystallifera), and myriotremoid ascomata arranged in short lines (F. monilifera).
Ocellularia portoricensis belongs in the core group of Ocellularia and differs from O. cavata in the white medulla and
the larger ascospores becoming brown, whereas O. vulcanisorediata produces prominent soralia and immersed ascomata
with apically carbonized excipulum and columella and small, transversely septate, hyaline ascospores; it is closely
related to O. conformalis. Finally, Thalloloma rubromarginatum resembles T. haemographum in the brownish lirellae
with bright red margin but differs from that and other species in the corticate thallus and the norstictic acid chemistry.
The new combination Ampliotrema rimosum (Hale) Mercado-Diaz, Liicking & Parnmen is also proposed. Considering
the current biodiversity knowledge on this family, the high level of endemism observed in other groups of organisms in
the island, and the relatively high number of Graphidaceae described, it is highly likely that at least some of these new
taxa are endemic to the island. This view is further supported by the unique features of several of the new species,
representing novel characters in the corresponding genera.
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Introduction

Considering its relatively small size (8,900 km?), the Caribbean island of Puerto Rico is among the biologically
richest islands of the world. For instance, Puerto Rico harbors about 2,255 native species of vascular plants,
compared to 1,300 species in the Hawaiian Islands (Santiago-Valentin 2008; Imada 2012). Amphibian diversity per
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Remarks:—Thalloloma rubromarginatum is unusual in the genus in producing norstictic acid as secondary
substance and having a distinct cortex. In other characters, the new species resembles 7. haemographum (Nyl.)
Staiger (2002: 435), which also has brownish discs with bright red margins and muriform ascospores but, apart
from the lack of other secondary substances and the ecorticate thallus, also has larger ascospores (20-30 um long).

Acknowledgements

Data obtained for this study were gathered as part of the following initiatives: the project Characterizing lichen
communities along an elevational gradient in Puerto Rico: Assessing their role as indicators of forest health,
biodiversity and microclimate lead by the first author and William A Gould (IITF) and supported by the IITF State
and Private Forestry Program, and the following projects funded by the National Science Foundation:
TICOLICHEN (DEB 0206125 to The Field Museum; PI Robert Liicking), Phylogeny and Taxonomy of
Ostropalean Fungi, with Emphasis on the Lichen-forming Thelotremataceae (DEB 0516116 to The Field Museum,;
PI H. T. Lumbsch; Co-PI R. Liicking), Neotropical Epiphytic Microlichens — An Innovative Inventory of a Highly
Diverse yet Little Known Group of Symbiotic Organisms (DEB 715660 to The Field Museum; PI R. Liicking), and
ATM — Assembling a taxonomic monograph: The lichen family Graphidaceae (DEB-1025861 to The Field
Museum; PI T. Lumbsch, CoPI R. Liicking). Dr. Grizelle Gonzalez and Maria Rivera (IITF) provided access and
valuable information related to collection sites. Dr. D. Jean Lodge (Northern Research Station, FS) provided
insightful comments to the manuscript. The curators at herbaria from which type specimens and other collections
were studied are thanked for their collaboration. All research at the International Institute of Tropical Forestry is
done in collaboration with the University of Puerto Rico.

References

Archer, A.W. (2005) New combinations and synonymies in the Australian Graphidaceae. Telopea 11: 59-78.

Archer, A.W. (2007) Key and checklist for the lichen family Graphidaceae (lichenised Ascomycota) in the Solomon Islands.
Systematics and Biodiversity 5: 9-22.
http://dx.doi.org/10.1017/s1477200006002040

Birdsey, R.A. & Weaver, P.L. (1987) Forest Area Trends in Puerto Rico. Research Note SO-331. New Orleans, LA: U.S.
Department of Agriculture, Forest Service, Southern Forest Experiment Station. 5p.

Brandeis, T.J., & Turner, J.A. (2007) Puerto Rico’s forests, 2009. Resource Bulletin SRS-RB-191. Asheville, NC. U.S.
Department of Agriculture Forest Service, Southern Research Station.

Céceres, M.E.S., Santos Viera, T., Santos De Jesus, L. & Liicking, R. (2012). New and interesting lichens from the Caxiuana
National Forest in the Brazilian Amazon. The Lichenologist 44: 807—812.
http://dx.doi.org/10.1017/s0024282912000412

Dal-Forno, M., Lawrey, J.D., Sikaroodi, M., Bhattarai, S., Gillevet, P.M., Sulzbacher, M. & Liicking, R. (2013) Starting from
scratch: Evolution of the lichen thallus in the basidiolichen Dictyonema (Agaricales: Hygrophoraceae). Fungal Biology
117: 584-598.
http://dx.doi.org/10.1016/j.funbio.2013.05.006

Emmerer, B. & Hafellner, J. (2004) Sorediate Thelotremataceae containing psoromic acid in neotropical lowland rainforests.
In: Randlane, T. & Saag, A. (eds.) Book of Abstracts of the 5th IAL Symposium: Lichens in Focus, pp. 14. Tartu University
Press, Tartu.

Fée, A.L.A. (1825) Essai sur les Cryptogames des Ecorces Exotiques Officinales. Paris.

Frisch, A., Kalb, K. & Grube, M. (2006) Contributions towards a new systematics of the lichen family Thelotremataceae.
Bibliotheca Lichenologica 92: 1-556.

Gonziélez, G., Willig, M.R. & Waide, R.B. (2013) Ecological gradient analyses in a tropical landscape. Ecological Bulletins 54,
Special issue: 245 plus.

Gould, W.A., Gonzélez, G. & Carrero-Rivera, G. (2006) Structure and composition of vegetation along an elevational gradient
in Puerto Rico. Journal of Vegetation Science 17: 653—-664.
http://dx.doi.org/10.1111/.1654-1103.2006.tb02489.x

Grau, H.R., Aide, T. M., Zimmerman, J.K., Thomlinson, J.R., Helmer, E. & Zou, X. (2003) The ecological consequences of
socioeconomic and land-use changes in postagriculture Puerto Rico. Bioscience 53: 1159—1168.
http://dx.doi.org/10.1641/0006-3568(2003)053[1159:tecosa]2.0.co;2

Harris, R.C. (1989) Working Keys to the Lichen-Forming Fungi of Puerto Rico. Published by the author, Bronx, NY.

Imada, C.T. (2012). Hawaiian native and naturalized vascular plants checklist (December 2012 update). Bishop Museum

HIGHER ENDEMISM OF LICHENIZED FUNGI Phytotaxa 189 (1) © 2014 Magnolia Press * 201



Technical Report 60: 29 pp. + 7 appendices.

Joglar R.L. (2005) Anfibios. In: Joglar, R. L. (ed.) Biodiversidad de Puerto Rico: Vertebrados Terrestres y Ecosistemas, p. 41.
Editorial del Instituto de Cultura de Puerto Rico.

Hale, M.E. (1974) Morden-Smithsonian Expedition to Dominica: The lichens (Thelotremataceae). Smithsonian Contributions
to Botany 16: 1-46.
http://dx.doi.org/10.5479/5i.0081024x.16

Henderson, A. & Galeano, G. (1996) Euterpe, Prestoea, and Neonicholsonia (Palmae). Flora Neotropica Monograph 72: 1-89.

Kantvilas, G. & Vézda, A. (2000) Studies on the lichen family Thelotremataceae in Tasmania. The genus Chroodiscus and its
relatives. Lichenologist 32: 325-357.
http://dx.doi.org/10.1006/1ich.2000.0274

Kennaway, T. & Helmer, E.H. (2007) The forest types and ages cleared for land development in Puerto Rico. GIS and Remote
Sensing 44: 356-382.
http://dx.doi.org/10.2747/1548-1603.44.4.356

Kraichak, E., Parnmen, S., Liicking, R., Rivas Plata, E., Aptroot, A., Caceres, M.E.S., Ertz, D., Mangold, A., Mercado-Diaz,
J.A., Papong, K., Van den Broeck, D., Weerakoon, G. & Lumbsch, H.T. (2014) Revisiting the phylogeny of Ocellularieae,
the second largest tribe within Graphidaceae (lichenized Ascomycota: Ostropales). Phytotaxa 189(1): 52—-81.
http://dx.doi.org/10.11646/phytotaxa.189.1.6

Lamarck, J.B.M. & De Candolle, A.P. (1805) Flore Francaise. Troisiéme edition. Vol. I-1V. Paris.

Linneaus, C. (1767) Systema Naturae, Editio Duodecima Reformata, 2: 533—-1327.

Liucking, R., Rivas-Plata, E., Chavez, J.L., Umaifia, L. & Sipman, H.J.M. (2009) How many tropical lichens are there ... really?
Bibliotheca Lichenologica 100: 399-418.

Liucking, R., Hernandez, J.E.M., Kalb, K. & Rivas Plata, E. (2012) Tres nuevas especies de Graphidaceae de Venezuela (Three
new species of Graphidaceae from Venezuela). Glalia 4(2): 1-7.

Licking, R., Dal-Forno, M., Lawrey, J.D., Bungartz, F., Hernandez, J.E.M., Marcelli, M.P., Moncada, B., Morales, E., Nelsen,
M.P.,, Paz, E., Salceco, L., Spielmann, A.A., Wilk, K., Will-Wolf, S. & Yanez-Ayabaca, A. (2013). Ten new species of
lichenized Basidiomycota in the genera Dictyonema and Cora (Agaricales, Hygrophoraceae). Phytotaxa 139: 1-38.
http://dx.doi.org/10.11646/phytotaxa.139.1.1

Liicking, R., Aptroot, A., Boonpragob, K., Caceres, M.E.S., Ertz, D., Harris, R.C., Jia, Z.-F., Kalb, K., Kraichak, E., Lendemer,
J.C., Mangold, A., Manoch, L., Mercado-Diaz, J., Moncada, B., Mogkulsuk, P., Papong, K., Parnmen, S., Pelaez, R.,
Poengsunoen, V., Rivas-Plata, E., Saipunkaew, W., Sipman, H.J.M., Sutjaritturakan, J., van den Broeck, D., von Konrat,
M., Weerakoon, G. & Lumbsch H.T. (2014) One hundred and seventy five new species of Graphidaceae: closing the gap or
a drop in the bucket? Phytotaxa 189(1): 7-38.
http://dx.doi.org/10.11646/phytotaxa.189.1.4

Lugo, A.E. (2005) Los bosques. In: Joglar R.L. (ed.) Biodiversidad de Puerto Rico: Vertebrados Terrestres y Ecosistemas.
Editorial del Instituto de Cultura Puertorriquefia.

Lumbsch, H.T., Ahti, T., Altermann, S., Amo De Paz, G., Aptroot, A., Arup, U., Barcenas Pefia, A., Bawingan, P.A., Benatti,
M.N., Betancourt, L., Bjork, C.R., Boonpragob, K., Brand, M., Bungartz, F., Caceres, M.E.S., Candan, M, Chaves, J.L.,
Clerc, P., Common, R., Coppins, B.J., Crespo, A., Dal-Forno, M., Divakar, P.KX., Duya, M.V., Elix, J.A., Elvebakk, A.,
Fankhauser, J.D., Farkas, E., Ferraro, L.I., Fischer, E., Galloway, D.J., Gaya, E., Giralt, M., Goward, T., Grube, M.,
Hafellner, J., Hernandez M., J.E., Herrera Campos, M.A., Kalb, K., Kérnefelt, 1., Kantvilas, G,, Killmann, D., Kirika, P.,
Knudsen, K., Komposch, H., Kondratyuk, S., Lawrey, J.D., Mangold, A., Marcelli, M.P., McCune, B., Ines Messuti, M.,
Michlig, A., Miranda-Gonzalez, R., Moncada, B., Naikatini, A., Nelsen, M.P., Qvstedal, D.O., Palice, Z., Papong, K.,
Parnmen, S., Pérez-Ortega, S., Printzen, C., Rico, V.J., Rivas Plata, E., Robayo, J., Rosabal, D., Ruprecht, U., Salazar
Allen, N., Sancho, L., Santos De Jesus, L., Santos Vieira, T., Schultz, M., Seaward, M.R.D., Sérusiaux, E., Schmitt, I.,
Sipman, H.J.M., Sohrabi, M., Sechting, U., Zeuthen Segaard, M., Sparrius, L.B., Spielmann, A., Spribille, T.,
Sutjaritturakan, J., Thammathaworn, A., Thell, A., Thor, G., Thiis, H., Timdal, E., Truong, C., Tiirk, R., Umafia Tenorio,
L., Upreti, D.K., Van Den Boom, P., Vivas Rebuelta, M., Wedin, M., Will-Wolf, S., Wirth, V., Wirtz, N., Yahr, R,
Yeshitela, K., Ziemmeck, F., Wheeler, T. & Liicking, R. (2011) One hundred new species of lichenized fungi: a signature
of undiscovered global diversity. Phyfotaxa 18: 1-127.

Lumbsch, H.T., Kraichak, E., Parnmen, S., Rivas Plata, E., Aptroot, A., Caceres, M.E.S., Ertz, D., Feuerstein, S.C., Mercado-
Diaz, J.A., Staiger, B., Van den Broeck, D. & Liicking, R. (2014) New higher taxa in the lichen family Graphidaceae
(lichenized Ascomycota: Ostropales) based on a three-gene skeleton phylogeny. Phytotaxa 189(1):39-51.
http://dx.doi.org/10.11646/phytotaxa.189.1.5

Magnusson, A.H. & Zahlbruckner, A. (1944) Hawaiian lichens. I1. The families Lecideaceae to Parmeliaceae. Arkiv for Botanik
31A(6): 1-109.

Mangold, A., Elix, J.A. & Lumbsch, H.T. (2009) Thelotremataceae. Flora of Australia 57: 195—420.

Mercado-Diaz, J.A. (2009) Checklist of lichens and lichenicolous fungi of Puerto Rico. Available from: http://
lichensofpuertorico.herbario.upr.edu (accessed 17 December 2013).

Mercado-Diaz, J.A. & Santiago-Valentin, E. (2010) Lichenological studies in Puerto Rico: history and current status. Harvard
Papers in Botany 15: 93—101.
http://dx.doi.org/10.3100/025.015.0124

202 * Phytotaxa 189 (1) © 2014 Magnolia Press MERCADO-DIAZ ET AL.



Mercado-Diaz, J.A., Gould, W. A., Gonzélez, G. & Liicking, R. (2013) Four new species of Coenogonium (Ascomycota:
Ostropales) from vulnerable forest ecosystems of Puerto Rico. Bryologist 116: 373-381.
http://dx.doi.org/10.1639/0007-2745-116.4.373

Moncada, B., Liicking, R. & Betancourt-Macuase, L. (2013a) Phylogeny of the Lobariaceae (lichenized Ascomycota:
Peltigerales), with a reappraisal of the genus Lobariella. Lichenologist 45: 203-263.
http://dx.doi.org/10.1017/s0024282912000825

Moncada, B., Liicking, R. & Suarez, A. (2013b) Molecular phylogeny of the genus Sticta (lichenized Ascomycota:
Lobariaceae) in Colombia. Fungal Diversity
http://dx.doi.org/10.1007/s13225-013-0230-0.

Montagne, C. (1845) Plantae cellulares quas in insulis Philippinensibus a cl. Cuming collectas recensuit observationibus
nonnullis descriptionibusque illustravit. London Journal of Botany 4: 1-6.

Miiller, J. (1882) Lichenologische Beitrige 16. Flora 65: 483—490, 499-505, 515-519.

Miiller, J. (1887a) Graphideae Féeanae inclus. trib. affinibus nec non Graphidaea exoticae Acharii, El. Friesii et Zenkeri e novo
studio speciminum originalium expositae et in novam dispositionem ordinatae. Mémoirs de la Société de Physique et
Histore naturelle de Genéve 29(8): 1-80.

Miiller, J. (1887b) Lichenologische Beitrage 26. Flora 70: 268-273, 283-288, 316322, 336338, 396—402, 423-429.

Myers, N., Mittermeier R.A., Mittermeier C.G., da Fonseca G.A.B. & Kent, J. (2000) Biodiversity hotspots for conservation
priorities. Nature 403: 853—858.

Orange, A., James, P.W., & White, F.J. (2010) Microchemical Methods for the Identification of Lichens. 2nd edition. British
Lichen Society, London.

Papong, K.B., Liicking, R., Kraichak, E., Parnmen, S., Von Konrat, M. & Lumbsch, H.T. (2014) Preliminary insights into the
diversity of the lichen family Graphidaceae in New Caledonia (Ostropales, Ascomycota), with the description of 23 new
species. Phytotaxa 189(1): 204-231.
http://dx.doi.org/10.11646/phytotaxa.189.1.15

Pascarella, J.B., Aide, T.M., Serrano, M.I. & Zimmerman, J.K. (2000) Land-use history and forest regeneration in the Cayey
Mountains, Puerto Rico. Ecosystems 3: 217-228.
http://dx.doi.org/10.1007/s100210000021

Redinger, K. (1933) Neue und wenig bekannte Flechten aus Brasilien. Hedwigia 73: 54-67.

Redinger, K. (1936) Thelotremataceae brasilienses imprimis e herbario Regnelliano cognitae praetereaque in herbariis
Krempelhuberi, Miilleri Arg., Nylanderi, Wainionis et Zahlbruckneri asservatae. Arkiv for Botanik 28A(8): 1-122.

Rivas Plata, E., Liicking, R., Sipman, H.J.M., Mangold, A., Kalb, K. and Lumbsch, H.T. (2010) A world-wide key to the
thelotremoid Graphidaceae, excluding the Ocellularia-Myriotrema-Stegobolus clade. Lichenologist 42: 139—185
http://dx.doi.org/10.1017/s0024282909990491

Rivas Plata, E., Liicking, R, & Lumbsch, H.T. (2012a) A new classification for the family Graphidaceae (Ascomycota:
Lecanoromycetes: Ostropales). Fungal Diversity 52: 107-121.
http://dx.doi.org/10.1007/s13225-011-0135-8

Rivas Plata, E., Liicking, R. & Lumbsch, H.T. (2012b) Molecular phylogeny and systematics of the Ocellularia clade
(Ascomycota: Ostropales: Graphidaceae). Taxon 61: 1161-1179.

Rivas Plata E., Parnmen, S., Staiger, B., Mangold, A., Frisch, A., Weerakoon, G., Herndndez M., J.E., Céceres, M.E.S., Kalb,
K., Sipman, H.J.M., Common, R.S., Nelsen, M.P., Liicking, R. & Lumbsch, H.T. (2013) A molecular phylogeny of
Graphidaceae (Ascomycota, Lecanoromycetes, Ostropales) including 428 species. MycoKeys 6: 55-94.
http://dx.doi.org/10.3897/mycokeys.6.3482

Salisbury, G. (1966) A monograph of the lichen genus Thelocarpon Nyl. Lichenologist 3: 175-196.
http://dx.doi.org/10.1017/s0024282966000197

Santiago-Valentin, E. (2008) Flora. In: Joglar R.L. (ed.) Biodiversidad de Puerto Rico: Agustin Stahl, Flora, Hongos, pp.
79-178. La Editorial, Universidad de Puerto Rico.

Sipman, H.J.M., Liicking, R., Aptroot, A., Chaves, J.L., Kalb, K. & Umaifia, L. (2012) A first assessment of the Ticolichen
biodiversity inventory in Costa Rica and adjacent areas: the thelotremoid Graphidaceae (Ascomycota: Ostropales).
Phytotaxa 55: 1-214.

Staiger, B. (2002) Die Flechtenfamilie Graphidaceae. Studien in Richtung einer natiirlicheren Gliederung. Bibliotheca
Lichenologica 85: 1-526.

Vahl, J.L.M. (1810) Beskrivelse over nye planteslagter. Skrifter af Naturhistorie-Selskabet 6: 84—128.

Zahlbruckner, A. (1923) Catalogus Lichenum Universalis 2. Borntraeger, Leipzig.

HIGHER ENDEMISM OF LICHENIZED FUNGI Phytotaxa 189 (1) © 2014 Magnolia Press * 203




<<
  /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




