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Pseudiris speciosa, a new genus and species of Trimezieae (Iridoideae, Iridaceae) are
here described based on morphological studies. Up to now, Pseudiris speciosa is only
known from the “campos rupestres” (savanna with rocky outcrops) of the Chapada
Diamantina, Bahia, Brazil. It is characterized by a compact erect corm-like rhizome
wrapped by persistent fibrous tunic-like leaf bases, flowering stems cylindrical to
elliptical in cross-section, with 3—4 bracts separated by long internodes, very showy
flowers, lilac to blue, with inner and outer tepals unequal, and principally, style
branches with two lilac to blue petaloid crests. Description, diagnosis, types, geo-
graphical distribution, illustrations, comparisons with closely related genera and an
identification key to the genera that compose tribe Trimezieae are presented.

Resumo

Pseudiris speciosa, novo género e espécie de Trimezieae (Iridoideae, Iridaceae) é aqui
descrito baseado em estudos morfolégicos. Provavelmente, Pseudiris speciosa é endé-
mica dos campos rupestres da Chapada Diamantina, Bahia, Brasil e caracteriza-se
por apresentar rizomas eretos e compactos, semelhantes a cormos, envoltos por
bases foliares persistentes fibrosas semelhantes a tinicas, escapos cilindricos a elip-
ticos em seccio transversal, 3—4 bracteas separadas ao longo do escapo por longos
entrends, flores de lilds a azuis, vistosas, tépalas externas e internas distintas entre si
e, principalmente, ramos do estilete com duas cristas petaldides lilases a azuis. Sao
aqui apresentadas descricdo, diagnose, tipos, distribuicao geogrifica, ilustracoes,
comparacdes com géneros préximos de Pseudiris e uma chave de identificacio dos
géneros que compdem Trimezieae.

Iridaceae Juss. are among the largest families of the order Asparagales, comprising about
65-75 genera and 2030 species, cosmopolitan in distribution (Goldblatt et al. 2008). The family
has its greatest diversity and species richness in southern Africa, and more than half of the species
belong to only seven genera: Iris L. (ca. 275), Gladiolus L. (ca. 262), Moraea Mill. (ca. 200), Sisy-
rinchium L. (ca. 140), Romulea Maratti (ca. 95), Babiana Ker Gawl. ex Sims (ca. 90), Geissorhi-
za Ker Gawl. (86) (Goldblatt et al. 1998, Goldblatt et al. 2008). In Brazil occur about 14 genera
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and 60 species (Takeuchi et al. 2008). Iridaceae is now divided into seven subfamilies, two of them,
Iridoideae Pax and Crocoideae G. T. Burnett, are subdivided in five tribes (Goldblatt et al. 2008).

Trimezieac Ravenna belongs to Iridoideac and the name was proposed by Ravenna (1981) to
substitute for Mariceae Hutch. (Hutchinson 1959), which was based on the illegitimate generic
name Marica Schreb., a homotypic synonym of Cipura Aubl. (Sprague 1928). Hutchinson (1959)
characterized Mariceae based on floral features: by having style branches deeply divided, but never
winged or petaloid (these characters would exclude Pseudiris of Trimezieae). When Ravenna
(1981) corrected the tribal name, he also emphasized different diagnostic characters, characteriz-
ing Trimezieae based on stem and leaf features: by the presence of a creeping or erect rhizome
without tunic-like persistent leaf bases or a compact erect corm-like rhizome wrapped by persist-
ent fibrous tunic-like leaf bases and linear, linear-ensiform, ensiform or cylindrical leaves (these
characters would include Pseudiris in Trimezieae). Trimezieae included up to now three genera:
Neomarica Sprague, Trimezia Salisb. ex Herb., and Pseudotrimezia Foster (Goldblatt et al. 2008,
Chukr and Giulietti 2008). Molecular data indicate that Trimezieae, without Pseudiris, was
retrieved as a strongly supported monophyletic group (Souza-Chies et al. 1997, Reeves et al. 2001,
Goldblatt et al. 2008). The largest genus of Trimezieae is Neomarica with ca. 34 species (Gil et al.
in prep.) which has a creeping or erect rhizome without persistent fibrous tunic-like leaf bases;
flowering stems branched or simple, always flattened, always with a leaf-like bract at the first
branch node and similar to the leaves, which are plane, ensiform and equitant; the flowers are
showy with white, yellow and blue tepals, the internal tepals differ from the external ones by col-
oration, form and size; the styles have a cylindrical base and a tripartite apex, each style branch
being divided into three filiform, ensiform, falcate or cuspidate crests, that are never petaloid, with
a transversal stigmatic zone at the base of the crests; the fruit is a loculicidal capsule, erect or pend-
ing, with complete longitudinal dehiscence, often explosive, or opening only partially at the apex
(Gil et al., in prep.). Trimezia with 18 species (Chukr and Giulietti 2008) shows the greatest mor-
phologic diversity in the tribe, presenting a compact erect corm-like rhizome wrapped by persist-
ent fibrous tunic-like leaf bases; leaves plane or cylindrical, flat or plicate; flowering stems
branched or simple, generally cylindrical, without bracts or with one to many bracts; flowers yel-
low or blue, the internal tepals different from the external ones; styles as in Neomarica with the
presence of a transversal stigmatic zone at the base of the crests or lobes, however each style
branch can be divided into two (rarely three) crests or lobes; fruit a loculicidal capsule, erect, open-
ing partially starting from the apex (Chukr and Giulietti 2008; Gil et al., in prep.). Pseudotrimezia
presents a rootstock similar to Trimezia and is characterized by presenting cylindrical leaves (flat
leaves only in P. planifolia Ravenna [Chukr and Giulietti 2003]); flowering stems branched or sim-
ple, cylindrical without bracts or more frequently possessing two imbricate bracts; flowers yellow,
with subequal tepals; styles cylindrical, shortly tripartite at the apex, style branches without crests
or lobes and with an apical stigmatic zone; fruit a loculicidal capsule, erect, opening partially or
completely, starting from the apex (Chukr and Giulietti 2003).

During the preparation of the taxonomic generic revisions of Trimezieae (Chukr and Giulietti
2003; Chukr and Giulietti 2008; Gil et al. in prep.), a quite peculiar Iridaceae, originated from Cha-
pada Diamantina (Bahia state, Brazil), was found in the collections of the consulted herbaria. At a
first glance, the specimen seemed to be a species of /ris L. (tribe Irideae B.M. Kittel). A notable
distinction among the Old and New World tribes of Iridoideae, however, is the position of the nec-
tar guides on the tepals. In Irideae (Old World) the nectar guides are disposed on the outer tepals,
while in the Neotropical (New World) tribes such guides are disposed on the inner tepals (Gold-
blatt 1990). Together, the nectar guides disposed on the inner tepals, the compact erect corm-like
rhizome wrapped by persistent fibrous tunic-like leaf bases and the ensiform leaves justify the
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inclusion of the new plant in the Neotropical tribe Trimezieae. However, various other characters
observed in the collected specimen do not allow its inclusion in any of the three known genera of
Trimezieae. A molecular phylogenetic analysis also indicates the distinctiveness. Therefore, a new
genus and species are being proposed, based on morphologic studies, on cultivated plants and
material deposited in the main national and international herbaria.

GENUS AND SPECIES DESCRIPTION

Pseudiris speciosa Chukr and A. Gil, gen. et sp. nov.
Figure 1

TYPE.— BraziL. Bahia: Mucuggé, projeto Sempre Viva. Campo rupestre. 26 Feb. 2001, 4.4. Ribeiro-
Filho 214 (holotype: HUEFS! isotype: UEC!).

Herbae perennes. Rhizoma 2.5-4 x 2.5—4 cm, globosa ad teretia compacta erecta cormiforma,
foliis basibus persistentibus brunneis, fibrosis, glutinosis et tuniciformibus circumdati. Folia
33-129 x 0.7-2 cm, plana, lineari-ensiformia ad ensiformia, equitantia, unifacialia, subcoriacea,
pallide viridia, nervibus parallelis prominentibus. Caules floriferi 49—146 x 0.4—1 cm, simplices
vel 2—3-ramosi, erecti, recti ad sinuosi, teretes ad elliptici. Bracteae 3—4, 6.5-44 x 0.4—1.6 cm,
foliiformes, separatae per 3—4 internodiis 7-40 cm longis. Rami floriferi 7.5-33 x 0.2-0.4 cm, recti
ad sinuosi, teretes vel elliptici, desinentes in duo rhipidia spatharum coriacea ut includentes
rhipidium. Rhipidia spatharum 6-9 x 0.4-0.8 cm, ovales ad oblongae, equitantes, imbricatae,
apicibus acuminatis. Flores lilacini ad caerulei, fugaces, quoque flos subtentus per
submembranaceae, ovales ad oblongae, bracteae. Tepala libera, disparia, unguiculata, ungue
adscendente; limbi patentes vel reflexi, distales; tepala externa 3.5-6 x 1-2.4 c¢cm, obovata vel
oblonga, ungue vittis longitudinalibus pallide purpureis et trichomatibus capitatis, limbo apice
emarginato; tepala interna 3—3.5 x 0.8—1 cm, obovata vel elliptica, ungue vittis longitudinalibus
pallide purpureis, limbo vitta lutea inter duas fascias albas et numerosas pallide purpureas,
trichomatibus capitatis, solum ad regionem medianam limbi unguiculati, apice acuminato.
Filamenta 1.2-2 cm longa, alba, filiformia. Antherae 1-1.3 cm longae, caeruleae, stylis adpressis.
Styli 3.2-3.7 cm longi, basi tereti, triangulares ad apicem, in tribus ramis libris terminati. Ramis
stylis duabus petaloideis cristis et zona stigmatica transversali ad basin cristam. Cristae petaloideae
1-1.2 cm longae, lilacinae vel caeruleae, erectae. Capsulae 2.5-4 x 1-1.5 cm virides, obovatae vel
oblongae, teretes ad trigonas, erectae, parte apicali dehiscentes, apice truncato. 2n=30.

Perennial herbs. Rhizome 2.5-4 x 2.5—4 cm, corm-like, compact, erect, globose to cylindrical,
wrapped by persistent brown fibrous glutinous tunic-like leaf bases. Leaves 33—129 x 0.7-2 cm,
plane, linear-ensiform to ensiform, equitant, unifacial, subcoriaceous, light green, with prominent
parallel nerves on both sides. Flowering stems 49-146 x 0.4—1 cm, simple or 2—3-branched, erect,
straight to sinuous, cylindrical to elliptical in cross-section, with 3—4 leaf-like bracts along the
stem, 6.5-44 x 0.4-1.6 cm, separated by 3—4 internodes, 740 cm long. Flowering branches 7.5-33
x 0.2-0.4 cm, erect, straight to sinuous, cylindrical to elliptical in cross-section, ending in two
leathery rhipidial spathes that enclose the rhipidia. Rhipidial spathes 69 x 0.4—-0.8 cm, oval to
oblong, imbricate, equitant, apices acuminate. Flowers showy, lilac to blue, fugacious (Fig. 2), each
flower subtended by a submembranaceous, oval to oblong bract. Tepals free, unequal, clawed, claw
ascending, limb spreading or reflexed distally; outer tepals 3.5-6 x 1-2.4 cm, obovate to oblong,
claw with longitudinal light purple stripes and capitate trichomes, limb with emarginated apex;
inner tepals 3-3.5 x 0.8—1 cm, obovate to elliptic, claw with longitudinal light purple stripes, limb
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FIGURE 1. Pseudiris speciosa Chukr and Gil. A. habit; B. Underground system showing leaf bases wrapping the rhi-
zome; C. Rhizome with leaf bases removed; D. flower in lateral view; E. flower seen from above; F. Style column show-
ing style branches with petaloids crests and adpressed stamens; G. Rhipidial sphates with two erect immature capsules. (A-
G from D. Cardoso & A.A. Conceigdo 434 [HUEFS])
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with a yellow stripe between two white stripes
and many light purple stripes, capitate tri-
chomes present on the claw-limb medium
region only, with acuminate apex. Filaments
1.2-2 cm long, white, filiform. Anthers 1-1.3
cm long, blue, adpressed to the style. Styles
3.2-3.7 cm long, cylindrical at base, turning tri-
angular at the apex, divided into 3 free branch-
es. Style branches with 2 petaloids crests and a
transversal stigmatic zone at the base of the
crests. Petaloid crests 1-1.2 ¢cm long, lilac to
blue, erect. Capsules 2.5-4 x 1-1.5 cm, green,
obovoid to oblong, cylindrical to trigonous,
erect, with partial apical dehiscence, apex trun-
cated. 2n=30.

PARATYPES.— BRAZIL. Bahia: Leng¢0is, Serra
da Chapadinha, Chapadinha, 12°275S, 41°2648W,
21 Feb. 1995, E. Melo, M. Sena & F. Franca 1660
(ALCB!, K!, SPF!); Mucugé, ca. 10 Km N. of
Mucugé, on the road to Andarai, rocky plateau with
horizontally bedded rocks, and shallow peaty soil in
crevices, with wet flushes, 12°568S, 41°20W, 08 Feb. 1974,
R.M. Harley, S.A. Renvoize, C.M. Erskine, C.A. Brighton &
R. Pinheiro 16121 (K!); Idem, Parque das Sempre Vivas, 07
Jan. 2007, N.S. Chukr 799 (HUEFS!); Idem, Guiné, 31 Jan.
2000, A. A. Conceigdo 769 (SPF!); Idem, Gerais de Gobira,
13°08S, 41°23W, 19 Sep. 2002, E.C. Smith 257 (HUEFS!);
Idem, Gobira, 13°0438S, 41°2231W, 04 Ago. 2004, E.L.
Borba, A.C.S. Pereira, PL. Ribeiro & O.A. Oliveira 1841
(HUEESY!); Idem, Parque Nacional da Chapada Diamantina,
Serra do Esbarrancado, 12°43518S, 41°3033W, 16 Apr. 2005,
D. Cardoso & A. A. Conceig¢dao 434 (HUEFS!); Road from
Palmeiras to Capdo, Km 12-15, 17 May 1992, R.J.V. Alves,
J. Becker & O. Roppa 4201 (RB!).

PHENOLOGY.— Collected with flowers and fruits
from January to September.

DISTRIBUTION.— Known only from the Chapada
Diamantina on “campos rupestres” (savanna with
rocky outcrops [Fig. 3]), in the municipalities of
Lencois, Mucugé and on the road from Palmeiras to
Capao, Bahia state, Brazil.

ETyMoLOGY.— The generic name is based on
the combination of the Greek word pseudo (a combi-
nation of the Greek words: pseudes “false,” or pseu-
dos “falsehood,” both from pseudein “to deceive”)
and the generic name Iris, with the intention of

FIGURE 2. Pseudiris speciosa Chukr and Gil. Flower in
lateral view, with a Chrysomelidae beetle on its inner tepal.
(Photo by Abel Conceigdo.)

FIGURE 3. Pseudiris speciosa Chukr and Gil.
Plant in its natural habitat (savanna with rocky out-
crops). (Photo by Abel Conceigao.)

demonstrating the apparent similarity in flower morphology between Pseudiris and Iris. The epi-

thet for this species is Latin for “showy, splendid”, in
We are unable to place Pseudiris speciosa in any

reference to its splendid flowers.
known genus of Trimezieae. From Neomar-
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ica, this new genus mainly differs in having a compact erect corm-like rhizome wrapped by per-
sistent fibrous tunic-like leaf bases; flowering stems cylindrical to elliptical in cross-section; 3-4
bracts separated by long internodes along the flowering stem; stigmatiferous branches with 2 broad
petaloids crests. From Trimezia, Pseudiris speciosa mainly differs in having stigmatiferous branch-
es with broad petaloids crests. From Pseudotrimezia, the new genus mainly differs in having plane
leaves, linear-ensiform to ensiform and 3—4 bracts separated by long internodes along the flower-
ing stem; flowers lilac to blue; inner and outer tepals unequal; stigmatiferous branches with 2 broad
petaloid crests. It is noteworthy that the tepal ornamentation of Pseudiris is quite singular, in hav-

ing longitudinal linear stripes
(similar as in Iris sibirica L.) dif-
fering from the other genera of
Trimezieae, which have punctat-
ed, deformed or speckled spots
and transversal linear stripes as
tepal ornamentation.

A preliminary phylogenetic
study of the Trimezieae based on
chloroplast DNA sequences
(trnH-psbA and trnG; Gil et al.,
in prep, see Fig. 4) helped us to
reject the possibility of including
Pseudiris speciosa in one of the
three genera of this tribe. Using
parsimony as well Bayesian
methods, all clades within the
tribe were well supported with
the exclusion of Pseudiris spe-
ciosa. The conspicuous petaloid
Iris-like style crests and the char-
acters mentioned above justify

a5

);\

100

100

87

100

100

Neomarica - 15 species

Neomarica -3

Pseudotrimezia - 4
Trimesia (terete leaves) - 2

Trimezia rupestris Ravenna

Trimezia
(flattened leaves) - 5

P;

87

NN )\)\

Eleutherine - |
Alophia - 1
Cipura - 1
Cypelfa - 1

Dietes -2

Trimezieae

Tigridieae

Irideae
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Key to the Genera of Trimezieae

Creeping or erect rhizome without persistent fibrous tunic-like leaf bases; flowering stems
always flattened, leaf-like. .. ........ ... .. .. .. . .. . . . Neomarica
Compact erect corm-like rhizome wrapped by persistent fibrous tunic-like leaf bases; flower-
ing stems generally cylindrical to elliptical in cross-section.. ......................... 2

Inner and outer tepals subequal; style branches without crests or lobes, stigmatic zone apical.
.............................................................. Pseudotrimezia
Inner and outer tepals unequal, style branches with 2 or 3 crests or lobes, with a transversal
stigmatic zone at the base of the stigmatic crests or lobes. . .......................... 3

Each style branch with two petaloid crests; tepals with longitudinal linear stripes. . Pseudiris
Each style branch divided into two (rarely three) more or less cuspidate crests or lobes, that
are never petaloid; tepals with deformed, punctated or speckled spots. . .......... Trimezia



GIL ET AL.: NEW GENUS AND SPECIES OF TRIMEZIEAE 729

ACKNOWLEDGMENTS

We thank Abel Concei¢do, Domingos Cardoso (Universidade Estadual de Feira de Santana,
Bahia, Brazil) and Euvaldo Rodrigues (Parque Sempre-Vivas, Mucugé) for collecting and taking
photos of Pseudiris in situ, and for sending us some rhizomes for cultivation; to Jorge Fontella
Pereira (Universidade Federal do Rio de Janeiro/Museu Nacional, Rio de Janeiro, Brazil) for the
insightful Latin description review; to José Eduardo Meireles (Duke University, North Carolina,
USA) for helping with the phylogenetic analysis; to Juan Urdampilleta (Universidade Estadual de
Campinas - UNICAMP, Sao Paulo, Brazil) for helping with the chromosome counts; to Volker Bit-
trich (UNICAMP) for the English review; to Samira Rolim for the illustrations; to Anete Pereira
de Souza (UNICAMP) and Eliana Regina Forni Martins (UNICAMP) for the laboratorial support;
to the curators of consulted herbaria for the loaned material; to the Conselho Nacional de Desen-
volvimento Cientifico e Tecnologico (CNPq) for research grants to ASBG, AMG and MCEA; and
to an anonymous reviewer for the helpful comments and suggestions.

LITERATURE CITED

CHUKR, N.S., AND A.M. GIULIETTL. 2003. Revisdo de Pseudotrimezia Foster (Iridaceae). Sitientibus, série
Ciéncias Bioldgicas 3(1-2):44-80.

CHUKR, N.S., AND A.M. GIULIETTI. 2008. Revisdo de Trimezia Salisb. ex Herb. para o Brasil. Sitientibus, série
Ciéncias Bioldgicas 8(1):15-58.

GOLDBLATT, P. 1990. Phylogeny and classification of Iridaceae. Annals of the Missouri Botanical Garden
77(4):607-627.

GOLDBLATT, P., J.C. MANNING, AND P. RUDALL. 1998. Iridaceae. Pages 295-333 in K. Kubitzki , ed., The fam-
ilies and genera of vascular plants IV, Springer Verlag, Berlin, Germany.

GOLDBLATT, P., A. RODRIGUEZ, M.P. POwELL, T.J. Daviges, J.C. MANNING, M. VAN DER BANK AND V.
SAVOLAINEN. 2008. Iridaceae “Out of Australasia”? Phylogeny, biogeography, and divergence time based
on plastid DNA sequences. Systematic Botany 33(3):495-508.

HUTCHINSON, J. 1959. The Families of Flowering Plants II, Monocotyledons. Clarendon Press, Oxford. Unit-
ed Kingdon. 792 pp.

RAVENNA, P.F. 1981. The tribe Trimezieae of the Iridaceae. Wrightia 7(1):12.

REEVES, G., M.W. CHASE, P. GOLDBLATT, P. RUDALL, M.F. Fay, A.V. Cox, B. LEJEUNE, AND T. SouzA-CHIES.
2001. Molecular systematics of Iridaceae: evidence from four plastid DNA regions. American Journal of
Botany 88(11):2074-2087.

Souza-CHIES, T.T., G. BITTAR, S. NADOT, L. CARTER, E. BESIN, AND B. LEJEUNE. 1997. Phylogenetic analysis
of Iridaceae with parsimony and distance methods using the plastid gene rps4. Plant Systematics and Evo-
lution 204(1-2):109-123.

SPRAGUE, T.A. 1928. Marica and Neomarica. Bulletin of miscellaneous information, Kew 1928:278-281.

TAKEUCHI, C., P. AFFONSO, AND N.S. CHUKR. 2008. Levantamento de Iridaceae Juss. no ntcleo Curucutu, Par-
que Estadual da Serra do Mar, Sao Paulo. Revista do Instituto Florestal, Sdo Paulo 20(1):51-63.

Copyright © 2008 by the California Academy of Sciences
San Francisco, California, U.S.A.




<<
  /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 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /AachenBT-Roman
    /ABIGAIL-Normal
    /AdLibBT-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Alba
    /AlbaMatter
    /AlbaSuper
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Algerian
    /AlternateGothicNo2BT-Regular
    /AmazoneBT-Regular
    /AmericanaBT-Italic
    /Amienne
    /Amienne-Bold
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Apple-Chancery
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Arnprior
    /AuroraBT-RomanCondensed
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /BabyKruffy
    /BalloonBT-ExtraBold
    /BaskOldFace
    /Batang
    /BatangChe
    /BatikRegular
    /Bauhaus93
    /Baveuse
    /BazookaRegular
    /BellCentennialBT-BoldListing
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Book
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /Berylium
    /Berylium-BoldItalic
    /Biondi
    /Biondi-Light
    /BlackadderITC-Regular
    /Blackletter686BT-Regular
    /BlueHighway
    /BlueHighway-Bold
    /BlueHighwayCondensed
    /BlueHighwayDType
    /BlueHighwayLinocut
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /BodoniBT-Book
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Boopee
    /Boopee-Bold
    /BoulderRegular
    /BRADDON
    /BRADDONBold
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /Brush445BT-Regular
    /BrushScriptMT
    /BurnstownDam
    /Byington
    /Byington-Bold
    /Byington-Italic
    /CACFuturaCasual
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligrapherRegular
    /Calligraphic421BT-RomanB
    /CAMPBELL
    /Candid
    /CarbonBlock
    /Castellar
    /Catriel
    /Catriel-Bold
    /Catriel-BoldItalic
    /Catriel-Italic
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Cezanne
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /ChaucerRegular
    /Chicago
    /Chick
    /Chiller-Regular
    /CLARENCE-Normal
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Condensed-Bold
    /Clarendon-Light
    /CloisterBlackBT-Regular
    /CMBX10
    /CMBX5
    /CMBX7
    /CMEX10
    /CMMI10
    /CMMI5
    /CMMI7
    /CMR10
    /CMR5
    /CMR7
    /CMSL10
    /CMSY10
    /CMSY5
    /CMSY7
    /CMTI10
    /CMTT10
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommonBullets
    /CompactaBT-Roman
    /CooperBlack
    /CooperBlack-Italic
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Roman
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Copperplate-ThirtyTwoBC
    /Cornerstone
    /Coronet
    /Coronet-Regular
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CreditValley
    /CreditValley-Bold
    /CreditValley-BoldItalic
    /CreditValley-Italic
    /Croobie
    /Cuckoo
    /CurlzMT
    /DauphinPlain
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Denmark
    /DeVinneBT-Italic
    /DeVinneBT-Roman
    /Dotum
    /DotumChe
    /EarwigFactory
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EmbassyBT-Regular
    /English111PrestoBT-Regular
    /EngraversMT
    /EngraversOldEnglishBT-Bold
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ESRIOilGasWater
    /ESRIWeather
    /EstrangeloEdessa
    /EuphorigenicS
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldExtendedTwo
    /Eurostile-ExtendedTwo
    /Exotic350BT-Bold
    /Fat
    /FelixTitlingMT
    /FELTPOINT
    /FELTPOINT-Normal
    /FigaroMT
    /FiolexGirls
    /FIRSTHOME
    /FIRSTHOMEBold
    /Flareserif821BT-Roman
    /FolioBT-Bold
    /FolioBT-Book
    /FolioBT-ExtraBold
    /FootlightMTLight
    /Formal436BT-Regular
    /ForteMT
    /Franciscan
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /Freeform721BT-Black
    /Freehand591BT-RegularA
    /FreestyleScript-Regular
    /French111BT-Regular
    /FrenchScriptMT
    /Freshbot
    /Frosty
    /FuturaBT-BoldCondensed
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-Heavy
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Gautami
    /Geneva
    /GENUINE
    /GENUINEItalic
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-XtraBold
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GlooGun
    /GloucesterMT-ExtraCondensed
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-ExtraBold
    /GoudyHandtooledBT-Regular
    /Goudy-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HANA
    /HANABold
    /HANA-Normal
    /HankBT-Roman
    /HarlowSolid
    /Harrington
    /HeatherRegular
    /HeavyHeap
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /Herald
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoeflerText-Black
    /HoeflerText-BlackItalic
    /HoeflerText-Italic
    /HoeflerText-Ornaments
    /HoeflerText-Regular
    /HUNTSON
    /HurryUp
    /HuxleyVerticalBT-Regular
    /Huxtable
    /Impact
    /ImpressBT-Regular
    /ImprintMT-Shadow
    /Incised901BT-Black
    /Incised901BT-Bold
    /Incised901BT-Italic
    /Incised901BT-Light
    /Incised901BT-NordItalic
    /Incised901BT-Roman
    /Informal
    /Informal011BT-Roman
    /InformalRoman-Regular
    /IRIS
    /JACKIE
    /Jenkinsv20
    /Jenkinsv20Thik
    /JesterRegular
    /JoannaMT
    /JoannaMT-Bold
    /JoannaMT-BoldItalic
    /JoannaMT-Italic
    /Jokerman-Regular
    /Jokewood
    /JuiceITC-Regular
    /Kartika
    /KENDRIC
    /KENDRICBold
    /KisBT-Roman
    /Kredit
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldSlanted
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /Ligurino
    /Ligurino-Bold
    /LigurinoCondensed
    /Ligurino-Italic
    /LiorahBT-Regular
    /LIVINGWELL-Normal
    /LongIsland
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LuciaBT-Regular
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /LydianBT-Bold
    /LydianBT-BoldItalic
    /LydianBT-Italic
    /LydianBT-Roman
    /LYNN
    /LYNNBold
    /LYNNItalic
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /Marigold
    /Market
    /MARKETPRO-Normal
    /MaturaMTScriptCapitals
    /MAXIMO
    /MAXIMOBold
    /MAXIMO-Normal
    /MelanieBT-Roman
    /MicrosoftSansSerif
    /MingLiU
    /MinyaNouvelle
    /MinyaNouvelleBold
    /MinyaNouvelleBoldItalic
    /MinyaNouvelleItalic
    /MissyBT-Roman
    /MisterEarlBT-Regular
    /Mistral
    /MODERNART-Normal
    /Modern-Regular
    /Monaco
    /MonaLisa-Recut
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MS-UIGothic
    /MT-Extra
    /Mufferaw
    /MVBoli
    /Neuropol
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewYork
    /NewZurica
    /NewZuricaBold
    /NewZuricaItalic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /NuptialBT-Regular
    /Occidental
    /OCRAExtended
    /OldCentury
    /OldEnglishTextMT
    /OldgateLaneOutline
    /OLIVEOIL
    /Onyx
    /OnyxBT-Regular
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-Italic
    /Orlando
    /Oxford
    /PAINTSTROKE-Normal
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Pegasus
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Pica10PitchBT-Roman
    /Pickwick
    /PlanetBenson2
    /Playbill
    /PMingLiU
    /Poornut
    /PoorRichard-Regular
    /Porkys
    /PorkysHeavy
    /Poster
    /PressWriterSymbols
    /Pristina-Regular
    /Pupcat
    /PussycatSassy
    /PussycatSnickers
    /Pythagoras
    /QuigleyWiggly
    /Raavi
    /RageItalic
    /Ravie
    /ReservoirGrunge
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RomanaBT-Roman
    /RyanBT-Heavy
    /Sceptre
    /ScriptMTBold
    /SherwoodRegular
    /ShowcardGothic-Reg
    /Shruti
    /Signboard
    /SimHei
    /SimSun
    /SnapITC-Regular
    /SnowCapBT-Regular
    /Socket
    /SouvenirITCbyBT-Light
    /SprocketBT-Regular
    /Staccato555BT-RegularA
    /SteamerRegular
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /Stencil
    /Stereofidelic
    /Storybook
    /SubwayRegular
    /SybilGreen
    /Sylfaen
    /Symbol
    /SymbolMT
    /Taffy
    /Tahoma
    /Tahoma-Bold
    /Tandelle
    /Tandelle-Bold
    /Tandelle-BoldItalic
    /Tandelle-Italic
    /TangoBT-Regular
    /Teen
    /Teen-Bold
    /Teen-BoldItalic
    /Teen-Italic
    /TeenLight
    /TeenLight-Italic
    /Teletype
    /TempusSansITC
    /ThunderbirdBT-Regular
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tristan
    /TubularRegular
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TwentiethCenturyPoster
    /TypoUprightBT-Regular
    /Unicorn
    /Univers
    /Univers-Bold
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-BoldItalic
    /Univers-BoldOblique
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-CondensedBoldOblique
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Univers-Light
    /Univers-LightOblique
    /Univers-Medium
    /Univers-MediumItalic
    /Univers-Oblique
    /Vagabond
    /VAGRoundedBT-Regular
    /VelvendaCooler
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Waker
    /WarnockPro-Bold
    /WarnockPro-BoldCapt
    /WarnockPro-BoldDisp
    /WarnockPro-BoldIt
    /WarnockPro-BoldItCapt
    /WarnockPro-BoldItDisp
    /WarnockPro-BoldItSubh
    /WarnockPro-BoldSubh
    /WarnockPro-Capt
    /WarnockPro-Disp
    /WarnockPro-It
    /WarnockPro-ItCapt
    /WarnockPro-ItDisp
    /WarnockPro-ItSubh
    /WarnockPro-Light
    /WarnockPro-LightCapt
    /WarnockPro-LightDisp
    /WarnockPro-LightIt
    /WarnockPro-LightItCapt
    /WarnockPro-LightItDisp
    /WarnockPro-LightItSubh
    /WarnockPro-LightSubh
    /WarnockPro-Regular
    /WarnockPro-Semibold
    /WarnockPro-SemiboldCapt
    /WarnockPro-SemiboldDisp
    /WarnockPro-SemiboldIt
    /WarnockPro-SemiboldItCapt
    /WarnockPro-SemiboldItDisp
    /WarnockPro-SemiboldItSubh
    /WarnockPro-SemiboldSubh
    /WarnockPro-Subh
    /Webdings
    /WeddingTextBT-Regular
    /WeltronUrban
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-HebrewDavid
    /WPTypographicSymbols
    /ZapfCalligraphic801BT-Bold
    /ZapfCalligraphic801BT-Roman
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [1224.000 792.000]
>> setpagedevice


