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Abstract

Cusimano, D., Guarino, R. & Ilardi, V.: Discovery of a second locality for the narrow endemic
Anthemis ismelia (Asteraceae) in NW Sicily. — F1. Medit. 27: 151-158. 2017. — ISSN: 1120-
4052 printed, 2240-4538 online.

A new population of Anthemis ismelia (Asteraceae) has been discovered on Mt Pecoraro
(Cinisi, NW Sicily), a limestone headland at about 14 km from Mt Gallo (Palermo), the locus
classicus et unicus of this species described in 1884. Taxonomic framework, distribution
update, habitat characterisation, ecology and phytosociological framework are provided, as
well as meta-population numerical estimates and risk status assessment.
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Introduction

In spring 2014, floristic field sampling in the mountains surrounding Palermo (NW
Sicily) yielded the discovery of a new population of Anthemis ismelia Lojac. on the west-
ern side of Mt Pecoraro near the town of Cinisi. This species, ascribed to Anthemis sect.
Hiorthia, was hitherto known only for the shady, north-facing limestone cliffs of Mt Gallo
near Palermo, about 14 km far from the newly discovered population [Lojacono-Pojero
1884 (sub A. punctata Vahl), 1903; Bartolo & al. 1981]. In spring 2015 and 2016, some
scattered plants were found in the northern side of Mt Pecoraro during field work to con-
firm and assess the consistency of the newly discovered population (Fig. 1).

The aim of the present contribution is to elucidate the taxonomic framework of the
species, to update its distribution range, to provide information on the growing sites (habi-
tat, geology, bioclimate, and phytosociological affiliation), to document the so far known
metapopulations and to assess the risk status according to the IUCN criteria.

Materials and methods

The species was identified based on the diagnostic characters reported in the original
description and in the Flora Sicula (Lojacono-Pojero 1888-1909), Flora d’Italia (Pignatti 1982),
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Fig. 1. Natural habitat and flowering stems of Anthemis ismelia: A-B at Mt Pecoraro (from which on
the horizon right you can glimpse Mt Gallo); C-D at Mt Gallo.

and Flora Europaca (Tutin & al. 1976), as well as on the comparative analysis of herbarium
specimens and of living plants collected in Mt Pecoraro and Mt Gallo. The specimens collected
during the field research have been dried and stored in the Herbarium Mediterraneum
Panormitanum (PAL). Taxonomic nomenclature follows Giardina & al. (2007).

For the climatic characterization of the growing sites, reference was made to rainfall and
temperature measurements of weather stations next to the surveyed sites, according to the
data provided by the Hydrographic Service of the Sicilian Region (Ministero dei LL. PP.
1926-85) and processed by Duro & al. (1996). The bioclimatic classification follows
Rivas-Martinez (2008), and the spatial analysis of the bioclimatic units of Sicily reported
in Bazan & al. (2015) and in the Climatological Atlas of Sicily (Drago 2005).

In order to update the risk status of the species, after the discovery of this new population
at Mt Pecoraro, the entire surface of the sites was surveyed for current threats ([UCN-CMP
2012), extent of occurrence (EOO) and area of occupancy (AOO) — calculated by the 1 x 1
km Universal Transverse Mercator (UTM) grid — and effective AOO, according to the
TUCN Red list category and criteria (IUCN Standards and Petitions Subcommittee 2017).
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Results

Taxonomic framework and morphological traits

The Anthemis punctata group was recorded in Sicily already by pre-Linnaean botanists,
such as Cupani [1696: 48 (sub Chamaemelum montanum, flore magno, Absinthii vulgaris
foliis et odore, licet remisso); 1713, vol. 1: plate 195 (sub Chamaemelum Absinthii folio,
Parthenii odore); 1713, vol. 3: plate 12 (sub Buphtalmum argenteum flore albo)] and
Boccone [1697: 120 (sub Bellis incana Chrysanthemi cretici foliis)]. The first post-
Linnaean botanist mentioning A. punctata in Sicily was Presl (1826), followed by Gussone
(1843), who confirmed the occurrence in Sicily of two varieties of 4. punctata: a typical,
glabrous one, and the variety “b” incana, therefore confirming the Cupani’s recognition of
two forms of “Chamaemelum” from W Sicily. Later on, these two varieties were interpret-
ed by Lojacono-Pojero (1884) as expressions of the morphological variability of 4. cupa-
niana Nyman. The same author (Lojacono-Pojero 1884) discovered the 4. ismelia popula-
tion of Mt Gallo, near Palermo, which was provisionally referred to 4. punctata Vahl
(“Symb. bot. 2, p. 9, non Guss. nec Alior.! Desf. fl. Atl. 2, p. 285, tab. 239!!), providing
evidence that this population was different from A. cupaniana, particularly in the morpho-
logic features of the achenes (continuous corona and markedly tuberculate ribs).

To circumvent interpretation problems arising from the comparison with the diagnosis
provided by Gussone (1843), Lojacono-Pojero (1884) wrote a taxonomic notula on the
interpretation and nomenclatural vicissitudes of Anthemis punctata s.1. from Sicily here
translated: “On this beautiful species, that should not be confused with the forms of 4.
Cupaniana Tod. (A. punctata Guss.), and on the group of A. montana, 1 have written
extensively in a monographic work still unpublished. I say for now that Gussone has
wrongly referred the Sicilian species of our more or less high mountains to this northern
African species, which I discovered few years ago in the aforecited places, where it lux-
uriates in a singular way and grows copious in grassy and shaded places among the
ledges of Mount Gallo overlooking the sea. If Gussone had known this species, he would
have better clarified the specific forms of the Sicilian Anthemis species, since it is from
the knowledge of A. punctata that the connection between A. cupaniana and A. montana
can be figured out; it is very intimate in a few cases, but never to the point of making
ambiguous the knowledge of the two types, because it can be said that in Sicily, except
for the high mountains of Nebrodi, the subspecies cupaniana occurs everywhere with its
innumerable forms, whereas 4. montana assumes that form I have seen common in all
of Italy, which is 4. columnae Ten.”.

Based on Lojacono-Pojero’s (1884) notula and on his direct knowledge of the morpho-
logical traits of the North African populations of 4. punctata Vahl, Fiori (in Fiori & Paoletti
1903) highlighted the distinctive and peculiar characters of the Sicilian population of Mt
Gallo and dedicated it to the Sicilian botanist Lojacono-Pojero through the nomenclatural
combination Anthemis punctata Vahl var. b Lojaconi Fiori in Fiori & Paoletti. Almost
simultaneously, Lojacono-Pojero (1903), in his Flora Sicula, described as a new species,
Anthemis ismelia, the population of the “... northern slopes overlooking the sea in wild
shady and stony places on arable stony soil or on the cliffs at Mount Gallo, on the side of
Sferracavallo at Malo Passo”. Afterwards, Fiori (1926) refers Anthemis ismelia Lojac. to
Anthemis punctata var. y Lojaconi Fiori.
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Anthemis ismelia Lojac., Flora Sicula 2(1): 78 (1903) [Syn.: Anthemis punctata Vahl,
Symb. Bot. 2: 91 (1791); Anthemis punctata f. b lojaconi Fiori in Fiori & Paoletti, F1. Analitica
Ital. 3: 258 (1903)]. Lectotype [designated by Aghababyan & al. (2008: 517)]: “Flora selecta
exsiccata, Publié par Ch. Magnier. 1463. — Anthemis Ismelia Lojacono Sp. nova. — A. punctata
Loj olim in contrib. fl sic. in Nat. sic. (Guss. ex parte! an Vahl ??) — 4. Cupaniana Tod. ex
parte! Sicile: rochers ombragés, mont Gallo. Avril-Mai 1887. M. Lojacono.”.

Currently, according to Greuter (2008), the Anthemis punctata aggregate includes A.
cupaniana, A. ismelia, and A. punctata [with subsp. punctata and subsp. kabylica (Batt.)
Oberpr.], to which is to be added 4. pignattiorum Guarino, Raimondo & Domina, an isolated
species recently described for the Hyblean Plateau (SE Sicily) by Guarino & al. (2013).

According to the chromosomal analysis, A. ismelia is diploid (2n = 18; Bartolo & al.
1981), and, therefore, it could be a possible ancestor of A. cupaniana that is tetraploid
(Brullo & al. 1978). All representatives of the A. punctata aggregate are suffruticose or
herbaceous perennials with very limited vegetative reproduction, typically forming scat-
tered populations of caespitose individuals up to 70 cm tall, with dissected leaves and
showy inflorescences (Oberprieler 1998). Plants flower from April to June, but extra-sea-
sonal flowering of few individuals from September to December is not a rare event.
Capitula are pollinated mainly by native bees and are likely to be self-incompatible, even
if incompatibility was not tested. The fruits, epappus achenes, are dispersed by gravity and
through mirmecochory.

Distribution and habitat

Anthemis ismelia is a rare endemic chasmophyte restricted to two sites in NW Sicily
(Fig. 2), where it grows on north- to west-facing vertical cliffs at an elevation of 10-500
m a.s.l. at Mt Gallo, near Palermo, and 400-650 m a.s.l. at Mt Pecoraro, near Cinisi. Both
sites fall within Meso-Cenozoic calcareous rocks of the Panormide Units, a carbonate plat-
form constituting the skeleton of the northernmost sector of Palermo Mountains. These are
part of the Sicilian “Fold and Thrust Belt”, which, at the boundary between the African and
the European plates, links the African Maghrebides to the Calabrian arc subduction com-
plex and to the Southern Apennines (Catalano & al. 2013).

Both growing sites fall into the Mediterranean pluviseasonal oceanic bioclimate (Rivas-
Martinez & al. 2004), with lower subhumid ombrotype and upper thermomediterranean
(Mt Gallo) and lower mesomediterranean (Mt Pecoraro) thermotype (Bazan & al. 2013).
These bioclimatic conditions, however, are buffered and cooled by a daily moisture con-
densation, often forming a very dense fog, due to the humid sea breeze arising from the
Tyrrhenian Sea, right off the limestone cliffs where A. ismelia grows. The outstanding
floristic value of the huge vertical cliffs of Mt Gallo and Mt Pecoraro is emphasised by a
long list of endemic or subendemic species like Brassica rupestris Raf., Centaurea panor-
mitana Lojac. (see Domina & al. 2016, 2017 for the use of the name), Cymbalaria pubes-
cens (C. Presl ) Cufod., Dianthus rupicola Biv. subsp. rupicola, Euphorbia bivonae Steud.,
E. melapetala Gasparr., Galium pallidum C. Presl, Glandora rosmarinifolia (Ten.) D.C.
Thomas, Helichrysum panormitanum Guss. subsp. panormitanum (on Mt Pecoraro) and
subsp. stramineum (Guss.) C. Brullo & Brullo (on Mt Gallo), Iberis semperflorens L.,
Lomelosia cretica (L.) Greuter & Burdet, Micromeria graeca subsp. fruticulosa (Bertol.)
Guinea, Odontites bocconei (Guss.) Walp. subsp. bocconei, Pseudoscabiosa limonifolia
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Fig. 2. Geographical range of Anthemis ismelia: the new population at Mt Pecoraro (red dot) and the
single hitherto known location at Mt Gallo (green dot) in NW Sicily.

(Vahl) Devesa, Seseli bocconei Guss., Silene fruticosa L. Besides of these species, occur-
ring on both sites and exhibiting a broader distribution range, other ones are narrowly
endemic to one of the two sites: Genista gasparrini (Guss.) C. Presl, Hieracium lucidum
Guss. subsp. lucidum and Limonium panormitanum (Tod.) Pignatti are endemic to Mt
Gallo; Limonium poimenum llardi, Brullo, D. Cusimano & Giusso is endemic to Mt
Pecoraro (Ilardi & al. 2014).

This endemic-rich chasmophitic vegetation has been described as Scabioso creticae-
Centaureetum ucriae Brullo & Marcend 1979 anthemidetosum ismeliae (Brullo &
Marceno 1979) Brullo, Marceno & Siracusa 1998, belonging to the alliance Dianthion
rupicolae Brullo & Marceno 1979, to the order Asplenietalia glandulosi Br.-Bl. in Meier
& Br.-Bl. 1934 and to the class Asplenietea trichomanis (Br.-Bl. in Meier & Br.-Bl. 1934)
Oberd. 1977 (Brullo & Marceno 1979; Brullo & al. 1998).

Conservation status

Anthemis ismelia was previously assessed as Vulnerable: VU (Walter & Gillett 1998),
and after as Critically Endangered: CR (criteria B1+2c¢, D; Buord & Lesouéf 2006; Council
of Europe 2012). Even if the habitat of the species should represent a stable environment
and the discovery of a new population doubled the overall population size, when applying
the IUCN-CMP Unified Classification of Direct Threats (IUCN-CMP 2012), some threats
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for the species were detected, mainly ascribable to the following categories: 2.3.1 Nomadic
Grazing (especially the goat grazing in the wildness); 6.1 Recreational activities (especial-
ly rock climbing); 7.1.1 Increase in Fire Frequency/Intensity (arsons affect both sites
almost yearly, especially that of Mt Gallo); 12.1 Other Threat (risk factors intrinsic to the
species are related to the relictual nature of the sites, to the habitat fragmentation and to
the exiguous numerical consistency of the metapopulations). Overall, these threats repre-
sent undoubtedly a barrier to the dispersal of the species, affecting its current distribution
and the number of mature individuals. Therefore, although the two metapopulations fall
within Sites of Community Importance (SCI ITA 020006 “Capo Gallo” and SCI ITA
020021 “Montagna Longa e Pizzo Montanello™), a Special Protection Area (SPA ITA
020049 “Monte Pecoraro e Pizzo Cirina”) and a regional wildlife preserve (Oriented
Natural Reserve “Capo Gallo™), their exiguity (the population size is in both cases fewer
than 100 mature individuals), restricted localization (extent of occurrence estimated in 22
km?, with an area of occupancy of 9 km? and an effective area of occupancy of about 0.38
km?) and fluctuation in the number of mature individuals, allow, according to the IUCN
Red list category and criteria (IUCN Standards and Petitions Subcommittee 2017), to con-
firm Anthemis ismelia as Critically Endangered: CR [criteria Blab(iii,v)c(iv)+2ab(v)c(iv);
C2b], as also stated by other authors (Raimondo & al. 2011).

In both sites the protection measures are not effective in preserving the integrity of this
species, because nothing is known about its reproductive fitness and seed bank status, nor
about its genetic variability within and among populations. These factors are very impor-
tant for defining functional populations (those with members that exchange genes), for
identifying potential targets to ensure the conservation of the species domains and evalu-
ating opportunities for in sifu and ex situ conservation programs. Reduced pollen exchange
due to inbreeding, localized pollination, very limited dispersal of seeds are likely to affect
the two existing populations, but nothing has been done so far to assess it properly.

Even if the population size is monitored in situ and some living specimens are grown in
the Botanical Garden of Palermo, this species requires intensive investigation efforts and
stronger conservation measures, including specific and more effective in situ and ex situ
conservation programmes.

Acknowledgements

Thanks are due to two anonymous referees for their suggestions and constructive criticism, as well
as to Alfonso La Rosa for his kind support in the field sampling.

References

Aghababyan, M., Greuter, W., Mazzola, P. & Raimondo, F. M. 2008: Typification of names of
Compositae taxa described from Sicily by Michele Lojacono-Pojero. — Fl. Medit. 18: 513-528.

Bartolo, G., Brullo, S. & Pavone, P. 1981: Numeros cromosomaticos de plantas occidentales, 138-
156. — Anales Jard. Bot. Madrid 38(1): 289-299.

Bazan, G., Marino, P., Guarino, R., Domina, G. & Schicchi, R. 2015: Bioclimatology and vegetation
series in Sicily: a  geostatistical approach. — Ann. Bot. Fenn. 52: 1-18. doi:
10.5735/085.052.0202



Flora Mediterranea 27 — 2017 157

Boccone, P. 1697: Museo di piante rare della Sicilia, Malta, Corsica, Italia, Piemonte, ¢ Germania. —
Venetia.

Brullo, S. & Marceno, C. 1979: Dianthion rupicolae nouvelle alliance sudtyrrhenienne des
Asplenietalia glandulosi. — Doc. phytosociol., n. sér. 4: 131-146.

—, — & Siracusa, G. 1998: La classe Asplenietea trichomanis in Sicilia. — Colloq. Phytosociol. 28:
467-538.

—, Majorana, G., Pavone, P. & Zizza, A. 1978: Numeri cromosomici per la flora italiana: 375-381.
— Inform. Bot. Ital. 10: 57-63.

Buord, S. & Lesouéf, J. Y. 2006: Consolidating knowledge on plant species in need for urgent atten-
tion at European level. — Paris and Brest.

Catalano, R., Basilone, L., Di Maggio, C., Gasparo Morticelli, M., Agate, M. & Avellone, G. 2013:
Note illustrative della Carta Geologica d’Italia alla scala 1:50.000. Foglio 594-585 Partinico-
Mondello. — Roma.

Colonna, F. 1592: utofacavog sive plantarum aliquot historia. — Neapoli.

Conti, F., Abbate, G., Alessandrini, A. & Blasi, C. 2005: An annotated Checklist of the Italian vas-
cular Flora. — Roma.

Council of Europe 2012: Biodiversity and climate change: Reports and guidance developed under
the Bern Convention - Volume II (Nature and environment, No. 160). — Strasbourg.

Cupani, F. 1696: Hortus Catholicus. — Neapoli.

— 1713: Panphyton Siculum. — Palermo.

Domina, G., Greuter, W. & Raimondo, F. M. 2016: Types of names of taxa belonging to the
Centaurea cineraria group (Compositae) described from Sicily. Willdenowia 46(1): 23-26.
doi: 10.3372/wi.46.46102

—, — & — 2017: A taxonomic reassessment of the Centaurea busambarensis complex
(Compositae, Cardueae), with description of a new species from the Egadi Islands (W Sicily).
Israel J. P1. Sci. 64(1-2): 48-56. doi: 10.1080/07929978.2016.1257146

Duro, A., Piccione, V., Scalia, C. & Zampino, S. 1996: Precipitazioni e temperature medie mensili in
Sicilia relative al sessantennio 1926-1985. — Atti 5° Workshop Progetto Strategico “Clima,
Ambiente e Territorio nel Mezzogiorno” (Amalfi, 28-30 Aprile 1993), Roma: 17-103.

Drago, A. 2005: Atlante climatologico della Sicilia. Seconda edizione. — Riv. Ital. Agromet. 2: 67-
83.

Fiori, A. 1926: Nuova Flora Analitica d’Italia, 2(2-3). — Firenze.

— & Paoletti, G. 1903: Flora Analitica d’Italia, 3. — Padova.

Giardina, G., Raimondo, F. M. & Spadaro, V. 2007: A catalogue of plants growing in Sicily. —
Bocconea 20: 3-582.

Greuter, W. 2008: Med-Checklist, 2. — Palermo.

Guarino, R., Raimondo, F. M. & Domina, G. 2013: A new species of Anthemis sect. Hiorthia
(Asteraceae) from SE  Sicily. — Pl Biosyst. 147(3): 821-825. doi:
10.1080/11263504.2013.829888

Gussone, G. 1843: Florae Siculae Synopsis, 1. — Neapoli.

llardi, V., Brullo, S., Cusimano, D. & Giusso del Galdo, G. 2014: Limonium poimenum sp. nov.
(Plumbaginaceae), an unusual new species from Sicily. — Phytotaxa 188(5): 268-274. doi:
10.11646/phytotaxa.188.5.4

TUCN-CMP 2012: Unified classification of direct threats, Version 3.2. Available from: http://s3.ama-
zonaws.com/iucnredlist-newcms/staging/public/attachments/3127/
dec 2012 guidance threats classification scheme.pdf [last accessed 8 August 2017]

IUCN Standards and Petitions Subcommittee 2017: Guidelines for Using the IUCN Red List
Categories and Criteria. Version 13. Prepared by the Standards and Petitions Subcommittee.



158 Cusimano & al.: Discovery of a second locality for the narrow endemic ...

Available from: http://www.iucnredlist.org/documents/RedListGuidelines.pdf [last
accessed 8 August 2017]

Lojacono-Pojero, M. 1884: Studii su piante critiche rare o nuove della Flora di Sicilia. — Naturalista
Sicil. 3(7): 213-214.

— 1888-1909: Flora sicula, 1-3. — Palermo.

Ministero dei LL. PP., 1926-85: Annali idrologici. — Palermo.

Oberprieler, C. 1998: The Systematics of Anthemis L. (Compositae, Anthemideae) in W and C North
Africa. Bocconea 9: 1-328.

Pignatti, S. 1982: Flora d’Italia, 1-3. — Bologna.

Presl, C. B. 1826: Flora Sicula, 1. — Pragae.

Raimondo, F. M., Bazan, G. & Troia, A. 2011: Taxa a rischio nella flora vascolare della Sicilia. —
Biogeographia, n.s., 30: 229-239.

Rivas-Martinez, S. 2008: Global Bioclimatics (Clasificaciéon Bioclimatica de la Tierra). Available
from: http://www.globalbioclimatics.org/book/bioc/global bioclimatics-2008 00.htm (last
accessed 8 August 2017)

—, Penas, A. & Diaz, T. E. 2004: Bioclimatic & Biogeographic Maps of Europe. — Leon.

Tutin, T. G., Heywood, V. H., Burges, N. A., Moore, D. M., Valentine, D. H., Walters, S. M. & Webb,
D. A. (Eds.) 1976: Flora Europaea, 4. — Cambridge.

Vahl, M. 1791: Symbolae Botanicae, 2. — Hauniae.

Walter, K. S., Gillett, H. J. (Eds.) 1998: 1997 IUCN Red List of Threatened Plants. Compiled by the
World Conservation Monitoring Centre. Gland, Switzerland and Cambridge, UK.

Addresses of the authors:

Dario Cusimano!, Riccardo Guarino? & Vincenzo Ilardi’,

"Department SAAF, University of Palermo, Viale delle Scienze Ed. 4, 1-90128
Palermo, Italy. E-mail: dario.cusimano@unipa.it

2Department STEBICEF - Botanical Unit, University of Palermo, Via Archirafi 38,
1-90123 Palermo, Italy. E-mail: riccardo.guarino@unipa.it

3Department DISTEM, University of Palermo, Via Archirafi 26, -90123 Palermo,
Italy. E-mail: vincenzo.ilardi@unipa.it




<<
  /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


