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Abstract

Verloove, F. & Sánchez Gullón, E.: Further notes on Cyperaceae in the Iberian Peninsula: cor-

rections, adjustments and additions. — Fl. Medit. 20: 141-147. 2010. — ISSN 1120-4052.

Recent fieldwork and herbarium revisions have considerably improved the taxonomic knowl-

edge of genera Cyperus and Eleocharis (Cyperaceae) in the Iberian Peninsula. In this paper

new records are provided for Cyperus aggregatus (2nd record in the province of Huelva, Spain)

and C. serotinus (first report from Andalucia). Cyperus croceus and C. retrorsus are reported

for the first time from the Iberian Peninsula and, apparently, also from Europe. Previous

Spanish records of Cyperus cyperoides turned out to be in error for C. retrorsus. Analogously,

the name Cyperus bellus given as naturalized at the Laguna Chica in Moral de Calatrava (Spain)

has to be changed to a still unidentiffied species of Cyperus. C. esculentus var. macrostachyus
– a distinct American variety – is a naturalized weed of arable land in northeastern Spain.

Finally, part of the collections of Eleocharis flavescens from the Iberian Peninsula are in fact

proved to belong to E. caduca, a weed from the Old World tropics. Genuine Eleocharis
flavescens is here confirmed from Baixo Alentejo (Portugal).
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Introduction

Several recent studies have considerably improved the knowledge of the Cyperaceae
family in the Iberian Peninsula. Castroviejo (2005) on six non-native species of the genus

Cyperus and provided some updates and corrections in relation to Cyperus and Kyllinga
(Castroviejo 2006). Jiménez-Mejías & al. (2007) drew the attention to the spontaneous

occurrence of Schoenoplectus corymbosus in southern Spain. In Flora Ibérica Luceño & al.

(2007) provided an updated overview of the family, while Verloove & Sánchez Gullón

(2008) reported the occurrence of Cyperus prolifer near Huelva (Spain).

However, several genera of Cyperaceae are notoriously difficult taxonomically and

indeed not all problems have been resolved yet. In the present paper several additions, cor-

rections and adjustments are made, primarily in relation  to the non-native taxa, based on

new herbarium revisions and recent fieldwork.

* The authors would like to dedicate this paper to the late Dr. Santiago Castroviejo who not only was a fine colleague for

both of us but recently also considerably improved the knowledge on the Cyperaceae in the Iberian Peninsula.



Taxonomic remarks 

Cyperus aggregatus (Willd.) Endlicher, Cat. Horti Vindo. 1: 93 (1842) 

(syn.: C. cayennensis (Lam.) Britton, C. flavus (Vahl) Nees, Kyllinga cayennensis Lam.,

K. squarrosa Baldwin, Mariscus aggregatus Willd., M. flavus Vahl, M. laevis Kunth)

Spain, Huelva: Huelva (UTM 29SPB8427), aceras del aparcamiento de Carrefour. 9-VI-

2008 y 24-VII-2008, E. Sánchez Gullón 127 (priv.herb. ESG, FV, dupl.  MGC 69270). 

Cyperus aggregatus is a native of South and Central America and the southernmost

parts of the U.S.A. It has become naturalized in Australia. In Europe Chaffin & Vivant

(1996) reported Cyperus aggregatus in southwestern France. A collection in the herbarium

of the National Botanic Garden of Belgium (BR) confirms the presence of Cyperus aggre-
gatus in this area since at least the 1950’s, thus long before the discovery by Chaffin &

Vivant (1996). In 2004 Cyperus aggregatus was recorded for the first time in Spain in a

lawn at the Parador Nacional in Mazagón (Castroviejo 2006), erroneously cited as new to

Europe. The present record from Huelva confirms the presence of Cyperus aggregatus in

the southern part of the province of Huelva, a future naturalization is not unlike. 

Cyperus croceus Vahl, Enum. Pl. 2: 357 (1805) 

(syn.: Cyperus baldwinii Torrey, C. cyclostachyus Grisebach, C. globulosus auct. non Aublet) 

Spain, Huelva: Mazagón, Parador Nacional de Turismo (UTM 29SPB9809), IX-2004, E.
Sánchez Gullón 16 (priv.herb. ESG, priv.herb. FV, dupl. MA 782684); idem, 24-VII-2008, E.
Sánchez Gullón 128 (priv.herb. ESG, priv.herb. FV, dupl. BR, VSC, priv.herb. E.J. Clement).

Cyperus croceus is a native of Central and South America and the southeastern U.S.A.

It is a weedy species of sunny, disturbed areas (Tucker & al. 2002). In Mazagón it grows

in an irrigated lawn at the Parador Nacional, along with several other non-native

Cyperaceae (see below). 

In Mazagón Cyperus croceus grows together with several subtropical non-native turf

weeds, including  Axonopus fissifolius, Cyperus croceus, Cyperus retrorsus (see below),

Digitaria violascens, Kyllinga odorata, etc. (Castroviejo 2006; Sánchez Gullón & al.

2006; Verloove & Sánchez Gullón 2008), all apparently introduced unintentionally as con-

taminants in American grass seed.  So far, none of them have been able to spread beyond

the initial location of introduction. 

Cyperus retrorsus Chapman, Bot. Gaz. 3: 17 (1878)

(syn.: Mariscus cylindricus Elliott)

Spain, Huelva: Mazagón, close to the lighthouse (UTM 29SPB9312), lawn, very abun-

dant, with Kyllinga odorata, 10-X-2007, F. Verloove 6969 (priv.herb. FV, dupl. BR,

MA 782685, MGC 69271).

This Cyperus, which grows in irrigated lawns close to the lighthouse (faro) of

Mazagón, was ascribed to Cyperus cyperoides by Castroviejo (2006), a weed of the Old

World tropics. Luceño & al. (2007) idicated that Cyperus cyperoides is a very variable

species and that the population from Mazagón possibly belongs to subsp. flavus Lye.

However, further research, especially based on Tucker & al. (2002), now proves that these

plants in fact do not belong to the Old World Cyperus cyperoides but to C. retrorsus.

Cyperus croceus, C. cyperoides and C. retrorsus belong to the rather complex subsection
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Longistyli Kükenthal (Kükenthal 1936) of Cyperus sect. Umbellati C.B. Clarke. They are

all very similar but can be distinguished as follows:

1. Spikes globose to ovoid, less than twice as long a wide. Fertile florets ca. 3-4 per

spikelet..............................................................................................................C. croceus
1. Spikes oblong to oblong-cylindrical, more than twice as long as wide. Fertile florets 1-

2 per spikelet.............................                                             .................................................2

2. Spikes cylindrical, 20-40 mm long. Spikelets linear-lanceolate. Nut ca. 2 × 0.5 mm, sur-

face nearly smooth ...................................................................................... C. cyperoides
2. Spikes ovate-cylindrical, 8-12 mm long. Spikelets oblong-lanceolate. Nut ca. 1.5 × 0.5

mm, surface distinctly pappulose .................................................................. C. retrorsus

Cyperus bellus Kunth, Enum. Pl. 2: 52 (1837)

In 2004 L. Medina discovered a naturalized population of an enigmatic species of

Cyperus on the borders of the Laguna Chica near Moral de Calatrava (Ciudad Real, Spain).

It was initially ascribed to Cyperus rubicundus Vahl by K.A. Lye & H. Väre (Castroviejo

2005). Soon afterwards this identification was changed by G. Tucker (U.S.A.) to Cyperus
bellus, a closely related African species (Castroviejo 2006). Eventually, it was under this

binomial that this species was included in Flora Ibérica (Luceño & al. 2007).

Both Cyperus rubicundus (as C. teneriffae Poir.) and C. bellus belong to section

Rupestres C.B. Clarke (Kükenthal 1936), a taxonomically very complex and poorly

understood group that is badly in need of revision. Cyperus bellus surely is a better

match than C. rubicundus although there are some significant differences. According to

Clare Archer (in litt. 09.03.2009) glumes are uniformly brown (light, darkening and

becoming golden in age) with a much narrower green keel, later becoming straw-

coloured . This is in contrast with the distinctly reddish brown glumes with a broad green

keel in the Spanish collections. Moreover, glumes tend to be narrower and more or less

acuminate in genuine Cyperus bellus, achenes are only 1/3 to ½ as long as the glume,

etc. Kathleen Gordon-Gray (in litt. 09.04.2009) confirms that Cyperus bellus (and C.
rubicundus) are no good matches. 

The Spanish populations of “Cyperus bellus” are more or less similar to South African

specimens of this species but surely not identical. Future research should clarify the taxo-

nomic position of the population from Moral de Calatrava. The possibility of an as yet

undescribed species cannot be excluded.

Cyperus esculentus var. macrostachyus Boeckeler, Linnaea 36: 291 (1870)

(syn.: Cyperus lutescens Torrey et Hook., C. ruficomus Buckley)

Spain, Lérida: Alcarràs (W-Lérida), maize field, 03.10.2003, J. Recascens s.n. (HBIL,

dupl. priv. herb. FV); Spain, Barcelona: Gavà, Les Marietes, sandy arable land, abundant,

19-IX-2007, F. Verloove 7017 (priv. herb. FV).
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Cyperus esculentus is an exceedingly variable species. According to De Vries (1991) no

higher taxonomic rank than “cultivar” can be warranted to the variations. This point of

view was followed in the treatment of Cyperus esculentus in Flora Ibérica (Luceño & al.

2007). However, Schippers & al. (1995) demonstrated that, based on an experimentally

evaluated character set, four infraspecific taxa should be easily distinguished at varietal

level, a treatment  adopted by Tucker & al. (2002) for the Flora of North America. Var.

esculentus roughly corresponds with the cultivated plant (chufa) and probably originates

in the Old World tropics. The other varieties are natives of the New World and var. lep-
tostachyus Boeckeler apparently is the most widespread taxon in most parts of western

Europe (and in North America). It is beyond the scope of this paper to revise all Spanish

and Portuguese collections of Cyperus esculentus but the keys and descriptions provided

by Schippers & al. l.c. doubtlessly are useful tools for a better understanding of the vari-

ability of this species in the Iberian Peninsula.

Some peculiar plants of Cyperus have been recorded as  weeds of arable land in north-

eastern Spain (surroundings of Barcelona and Lérida, but probably also elsewhere). So far,

they remained unidentified although they somehow resemble Cyperus esculentus.

Following Schippers & al. (1995) these plants could easily be keyed out as Cyperus escu-
lentus var. macrostachyus, a native of the southern U.S.A., Central and South America. In

this variety spikelets are up to 40 mm long and 3 mm wide and floral scales are ca. 2.9-3.4

mm long (much longer and larger in all its parts than in the other varieties). It seems to be

a rare introduction in Europe (also known from the Netherlands; see Schippers & al. l.c.).

Cyperus serotinus Rottb., Descr. Ic. Rar. Pl.: 31 (1773)

Spain, Sevilla: Guillena, rivera Huelva S of A460, riverbank, locally, 12-X-2007, F.
Verloove 6960 (MA).

Cyperus serotinus is a rather rare native species in the northeastern portion of Spain and

along the Atlantic coast in Portugal (Luceño & al. 2007). The present record apparently is the

first one for Andalucia. Along rivera Huelva east of Guillena Cyperus serotinus is locally

abundant, with Eclipta prostrata, Hemarthria altissima etc. as accompanying species.

Eleocharis caduca (Delile) Schult., Mant. 2: 88 (1824)

(syn.: Eleocharis intricata Kükenth.; E. flavescens auct. iber. p.p. non (Poir.) Urban)

Portugal, Beira Litoral: Ciraia de Mira, prairies près des lacs, 14-VII-1961, J. Matos s.n.

(BR); Praia de Mira, nas areias a volta da lagoa, 14-VII-1961, J. Matos 7930 (COI) (see also:

Paiva 1961; sub E. flavescens); Fermentelos, Lado Sul da Pateira de Fermentelos, em frente

do Carregal, terreno das ilhotas, 17-VIII-1967, J. Ormonde 139 (COI, LISI); Praia de Mira,

Barrinha, 13-VII-1981 (COI); Portugal, Estremadura: Sesimbra, Apostica, prox. da Lagoa de

Albufeira, nos terrenos ocupados anteriormente por arrozal, 28-VIII-1952, B.V. Rainha 2408

(COI, LISI) (see also: Rainha 1956; sub E. flavescens); Spain, Islas Baleares, Ibiza, San

Miguel, Fuentes d’es Tur, im Torrentabschnitt östl. San Miguel, 10-XI-1971, H. Kuhbier s.n.

(SEV 23659) (see also Luceño & Jiménez-Mejías 2006; sub E. flavescens).
Luceño & al. (2007) cite Eleocharis flavescens, a native from the New World, from the

Portuguese provinces of Beira Litoral, Estremadura and Ribatejo. Achenes of this species

are said to be “… de color oliváceo, púrpura obscuro o negro, [black]...”. Indeed, the ach-

enes of Eleocharis flavescens are variably coloured and two varieties (distinct species
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according to some authors) can be distinguished: var. flavescens with red-brown to dark

brown achenes and var. olivacea (Torrey) Gleason (Eleocharis olivacea Torrey) with green

to golden-brown achenes (see Smith & al. 2002). However, achenes are never black in

this species and therefore at least part of the collections of supposed Eleocharis
flavescens in the Iberian Peninsula could belong to another taxon. A revision of several

Portuguese and Spanish collections of this species now has shown that part of them

belong in fact  to a similar species from the Old World tropics, Eleocharis caduca.

Interestingly, the single Spanish collection of Eleocharis caduca (from 1971; see above)

was identified as “E. cf. caduca” by K. Lewejohann but ascribed to E. flavescens by

Luceño & Jiménez-Mejías (2006).

Eleocharis caduca and E. flavescens are obviously very closely related and belong to

the same series Maculosae (Svenson 1929), and more precisely to the subseries Ocreatae
(González-Elizondo & Peterson 1997). According to Svenson (l.c.) it “(…) is close to E.
olivacea Torr. (…), differing (…) in the shiny black achenes (…)”. Indeed, apart from their

distinct original distribution range (Old World versus New World respectively), the colour

of the mature achenes seems to be the main (and possibly single reliable) feature to dis-

tinguish both species. In addition, their general habit provides a good character as well but

this only holds true for the races of both species thus far encountered in the Iberian

Peninsula. Eleocharis caduca is a small (the tallest specimens seen from Portugal do not

exceed 10 cm) densely caespitose species with numerous, stiff culms that are dark reddish

(wine-coloured) at base (much contrasting with the green upper part), a habit perfectly

illustrated by Luceño & al. (2007; Lám. 22, fig, sub E. flavescens). Eleocharis
flavescens, on the contrary, usually is a rhizomatous, not caespitose perennial with rela-

tively fewer, longer and often more flexible culms (as illustrated by Vasconcellos &

Franco 1958, sub E. obtusa). However, this only applies to Iberian Peninsula popula-

tions. The general habit of New World populations of Eleocharis flavescens (including

the type!) is often very similar to that of typical E. caduca. In NW-Italy rice field popu-

lations of Eleocharis flavescens are identical with those from Portugal but plants from

heaths closely resemble E. caduca in general habit (F. Verloove, pers abs.).

Consequently, both species seem to differ only in achene colour and their original geo-

graphic distribution. Hence, it is doubtfull that both taxa should be separate at specific

level. The binomial Eleocharis caduca having priority, a lower taxonomic rank for E.
flavescens (preferably as a subspecies), seems to be appropriate. 

Outside tropical Africa Eleocharis caduca is also known from Egypt and Crete,

doubtlessly as a naturalized introduction. Greuter & al. (2002) considered it as apparently

extinct in Italy where  it was fairly recently rediscovered near Viareggio in Tuscany (e.g.

Lastrucci & Becattini 2007). 

Genuine Eleocharis flavescens has been confirmed from the following localities in the

Iberian Peninsula: Portugal, Baixo Alentejo: Grândola, Comporta, arrozal, esquadar 16,

12-IX-1956, Vasconcellos 56129 (LISI); Grândola, Comporta, arrozal, esquadar 9, 12-IX-

1956, Vasconcellos 56149 (COI, LISI) (see also Vasconcellos & Franco; sub E. obtusa);

Alcacer do Sal, Herdade do Pinheiro, VII-1961, Costa J.B. s.n. (LISI); Portugal, Ribatejo:

Chamusca, Ulme, Casal de Paires, 6-VIII-1980, Espirito Santo D. & Rosa M.L. s.n. (LISI).

Consequently, Baixo Alentejo has to be added  to the distribution area of Eleocharis
flavescens given by Luceño & al. (2007) for the Iberian Peninsula.

Flora Mediterranea 20 — 2010 145



Acknowledgements

The authors are thankful to Dr. Richard Carter (U.S.A.) for confirming the identity of Cyperus cro-
ceus. The curators of the herbaria LISI and COI kindly sent on loan relevant collections of

Eleocharis. Finally, Clare Archer (South Africa) and Kathleen Gordon-Gray (South Africa) provid-

ed valuable comments on the South African species Cyperus bellus and C. rubicundus. Pedro

Jiménez Mejías (Sevilla) contributed to an interesting discussion on Eleocharis flavescens in the

Iberian Peninsula and its affinities with E. caduca. 

References

Castroviejo, S. 2005: Notas sobre algunos Cyperus alóctonos en Flora Ibérica. – Acta Bot. Malac.

30: 241-244.

— 2006: Más sobre Cyperus y Kylinga (sic) en la Península Ibérica. – Acta Bot. Malac. 31: 232-233.

Chaffin, C. & Vivant, J. 1996: Sur trois plantes susceptibles de se naturaliser dans le département des

Landes. – Monde Pl. 456: 19-20.

De Vries, F.T. 1991: Chufa (Cyperus esculentus, Cyperaceae): a weedy cultivar or a cultivated weed?

– Econ. Bot. 45: 27-37.

González-Elizondo, M. S. & Peterson, P.M. 1997: A classification of and key to the supraspecific

taxa in Eleocharis (Cyperaceae). – Taxon 46: 433-449.

Greuter, W., Koumpli-Sovantzi, L. & Yannitsaros A. 2002: Eleocharis caduca (Cyperaceae): a redeemed

species of Tropical African origin discovered in Crete (Greece). – Bot. Chron. 15: 17-30.

Jiménez-Mejías, P., Luceño, M. & Castroviejo, S. 2007: Schoenoplectus corymbosus: a tropical Old-

World sedge (Cyperaceae) discovered in Spain and Morocco. – Nordic J. Bot. 25: 70-74.

Kükenthal, G. 1936: Cyperaceae. – Pp. 1-671. In: Engler, H.G.A., Das Pflanzenreich. 101(4.20).

– Leipzig.

Lastrucci, L. & Becattini, R. 2007: Eleocharis carniolica Koch (Cyperaceae) Eleocharis carniolica

Koch (Cyperaccae) nuova per la Toscana (Italia Centrale) e distribuzione delle specie corre-

late. – Webbia 62(1): 11-26.

Luceño, M., Castroviejo, S. & Jiménez-Mejías, P. 2007: Cyperaceae. – Pp. 3-250. In: Castroviejo,

S. et al. (eds.), Flora Iberica 18. – Madrid.

— & Jiménez-Mejías, P. 2006: Algunas novedades corológicas relevantes en ciperáceas ibéricas y

baleáricas. – Acta Bot. Malac. 31: 230-231. 

Paiva, J. 1961: Subsídios para o conhecimento da flora portuguesa – I. Anuário Soc. Brot. 27: 17-31.

Rainha, B. V. 1956: Uma Eleocharis nova para a flora portuguesa. – Agron. Lusit. 18(2): 85-86.

Sánchez Gullón, E. , Macías Fuentes, F.J. & Weickert, P. 2006: Algunas especies adventicias o nat-

uralizadas en la provincia de Huelva (SO España). – Lagascalia 26: 180-187.

Schippers, P., Ter Borg, S.J. & Bos, J.J. 1995: A revision of the infraspecific taxonomy of Cyperus
esculentus (Yellow Nutsedge) with an experimentally evaluated character set. – Syst. Bot.

20(4): 461-481.

Smith, G. S., Bruhl, J. J., González-Elizondo, M. S. & Menapace, F. J. 2002: Eleocharis L. – Pp.

60-120. In: Flora of North America Editorial Committee (ed.), Flora of North America,

23. – Oxford.

Svenson, H.K. 1929: Monographic studies in the genus Eleocharis. I. – Rhodora 31: 224-242.

Tucker, G. C., Marcks, G. C. & Carter, R. J. 2002: Cyperus L. – Pp. 141-191. In: Flora of North

America Editorial Committee (ed.), Flora of North America, 23. – Oxford.

Vasconcellos, J. C. & Franco, J. A. 1958: Novas plantas para a flora portuguesa. – Bol. Soc. Brot.,

ser. 2, 32: 237-251.

146 Verloove & Sánchez Gullón: Further notes on Cyperaceae in the Iberian ...



Verloove, F & Sánchez Gullón, E. 2008: New records of interesting xenophytes in the Iberian

Peninsula. – Acta Bot. Malac. 33: 1-21.

Addresses of the authors:

Filip Verloove1 & Enrique Sánchez Gullón2

1National Botanic Garden of Belgium, Domein van Bouchout, B-1860 Meise,

Belgium. E-mail: filip.verloove@br.fgov.be
2Paraje Natural Marismas del Odiel (Huelva), Ctra. del Dique Juan Carlos I, Km

3, Apdo, 720. 21071 Huelva, España. E-mail: enrique.sanchez.gullon@ juntade-

andalucia.es

Flora Mediterranea 20 — 2010 147





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


