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Achillea ochroleuca (Asteraceae):
a new species for the Bulgarian flora

Anely Nedelcheval & Rossen Tzonev?

1 Department of Botany, Faculty of Biology, Sofia University “St. Kliment Ohridski”,
8 Dragan Tzankov Blvd., 1164 Sofia, Bulgaria, e-mail: anely@biofac.uni-sofia.bg

2 Department of Ecology and Environmental Protection, Faculty of Biology, Sofia
University “St. Kliment Ohridski’, 8 Dragan Tzankov Blvd., 1164 Sofia, Bulgaria,
e-mail: rossentzonev@abv.bg

Received: November 16, 2006 > Accepted: November 22, 2006

Abstract. The native species Achillea ochroleuca is added to the Bulgarian flora. A new geographical distribution has
enlarged its area to the south. The paper provides new chorological data, a morphological description (incl.
pollen) and illustrations.
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Introduction Ehrh. (Hayek 1931; Prodan 1931; Prodan & Nyarady

Genus Achillea L. is one of the most polymorphic and
difficult for interpretation in the family Asteraceae,
object of recent taxonomical comments on the ba-
sis of multidisciplinary studies (Ehrendorfer & Guo
2005). Biosystematic studies of Achillea have a tradi-
tion of long standing in Bulgarian botany (Kuzmanov
1984; Nedelcheva 1998; Saukel & al. 2003). According
to the latest data, the genus comprises about 19 (3+16)
species of perennial herbs distributed in Bulgaria, be-
longing to two sections: sect. Anthemoideae (DC.)
Heimerl s.l. and sect. Achillea s.1. [= sect. Millefolium
(Adanson) Koch s.l., incl. Sect. Filipendulinae (DC.)
Afan.] (Saukel & al. 2003).

Field work in Northwestern Bulgaria, in the floris-
tic region of the Danubian Plain was the reason to find
a species new for the Bulgarian flora: Achillea ochro-
leuca Ehrh. The species is included in the main flo-
ras and monographs for different parts of Europe as
A. pectinata Willd. (Boissier 1875; Brandza 1898) as
well as with its presently accepted name A. ochroleuca

9 . Phytol. Balcan.12(3) - 2006

1964; Richardson 1976) in some biosystematic stud-
ies (Dgbrowska 1982, 1992; Sitnik 1984) and databas-
es (Greuter 2005-2006).

Material and methods

Collected plant materials were used for the morpho-
logical description. The botanical descriptive termi-
nology, interpretation (explanation) and translation
of the Latin term for the species vernacular name fol-
lowed Stearn (2004).

The pollen morphology was examined with LM
(Amplival, Carl-Zeiss Yena), after an applied stain-
ing technology for pollen fertility (Alexander 1969;
Nedelcheva 1998).

The locality and chorological data are presented on
a UTM grid map of Bulgaria (Fig. 5), following the
recommendations of Kozuharov & al. (1983).

Voucher specimens are deposited in the Herbarium
of the Sofia University (SO).
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Fig. 5. Distribution map of
A. ochroleuca in Bulgaria.

Results and discussion

So far only Achillea pseudopectinata Janka (=A. de-
pressa Janka) has represented the A. ochroleuca
group in Bulgaria. The group links the basic sect.
Santolinoideae (DC.) Heimerl and sect. Achillea.
Morphological and the phytochemical peculiari-
ties of the species are well distinguished (Thornton-
Wood 1993). The same group was interpreted as a
separate section by Klokov & Kritzka (1984). Some
authors have considered possible differentiation as
separate species of the northern and southern popu-
lations of the A. ochroleuca group (Thorntoon-Wood
1993; Nedelcheva 1998). The northern A. ochroleu-
ca is morphologically quite separate. The southern
A. pseudopectinata and A. depressa are closely related
and are presently united and accepted with a rank of
variety (Saukel & al. 2003).

Achillea ochroleuca Ehrh., Beitr. Naturk. 7: 166
(1792) non Willd. Sp. Pl. 3(3): 2210 (1804) (Figs
1-4; Platel)

Vernacular name: pale-yellow yarrow. (in Bulga-
rian: bledozhult ravnets). On the basis of the origi-
nal epithet “ochro-leuca” = “pale-yellowish” (Stearn
2004).

Synonyms:
Achillea pectinata Willd., Sp. P1. 3(3): 2197 (1804)
non Lam.

A. kitaibeliana Soy, Acta Geobot. Hung. 4(1): 193
(1941).

Original dagnosis. A. caulibus tomentosis floriferis
sterilibusque, foliis pinnatifido-pinnatis, pinnis subin-
cisis basin versus plerumque nullis, corollas ochroleu-
cis [Ehr., Beitr. Naturk. 7: 166 (1792)].

Perennial herb with short ligneous rhizome (Fig. 2).
Height 10-40 (50) cm, erect, stems usually simple or
seldom branched, foliate, grey-greenish tomentose,
with tiny appressed hairs, woody at the base. Forms
flowering shoots and foliate non-flowering shoots
(Figs 1, 2). Leaves alternate, linear or narrowly lan-
ceolate in outline, plane, 1-pinnatifid to pinnatisect,
usually sessile, glandular punctate, 2-4 cm in length,
narrow; rachis entire up to 3mm in width, narrow-
ing to the apex, occasionally without primary seg-
ments in the lower part of the leaf. Non-flowering
shoots divided only in the distal +2/3 half, the low-
er part linear, entire (Figs 3a, 3b). Hair density var-
iable. Primary segments subulate, linear or lanceo-
late, cartilagineus mucronate. The lowest primary
segments at the leaf base can be longer than the oth-
er and form auricles. Inflorescence a dense corymb,
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2.5-4 (6) cm in width, peduncles dense-
ly hairy (Plate I, Figs 1, 2). Numerous
capitula 30-50 (80). Involucre 2mm in
diameter. Involucral bracts triangular-
ovate to oblong, hairy, straw-coloured,
light-brown at the apex, membranous
margined (Plate I, Fig. 3). Receptacle +
terete-conical. Florets ligulate, yellow-
ish, ocasionally white, (4) 5, ligules twice
shorter than the involucre, varying in
shape (Plate I, Figs 4, 5). Florets tubulate,
yellow or whitish, numerous (Plate I,
Fig. 6). Fruit achene, tcompressed, 1-
1,25mm in length, brown-grayish, with
a narrow whitish margin.

Phenology. Flowering in May to June,
fruiting July to August.

Pollen morphology. Pollen class: 3-colporate.
Dimensions: colpus length 18.22+1.33 um; pore di-
ameter 5.60+0.93 pm; pollen diameter 21.08+1.36 um.
Ornamentation: echinate. Exine: thin intine and echi-
nate exine. Outlines: equatorial view - spherical, polar
view — triangular. Pollen fertility 83 %. (Figs 4a, 4b).
Karyological investigation is not provided in the cur-
rent study. Earlier results of the correlations between
pollen size and ploidy level (Nedelcheva 1998) point
to diploid chromosome number 2n =18 (Dgbrowska
1982, 1992; Van Loon 1987).

Distribution in Bulgaria. The species is native for
Bulgaria, found in the western and southern vicinities of
Archar village, Vidin district (Danubian Plain), FP-55,
at 85m, 43°48°39"N, 22°55"5"E, 03.06.2006, coll. R.
Tzonev & A. Nedelcheva (SO 104239, 104240) (Fig. 5).

General distribution: A plant from the central
Pannonic calciphile sands, closed sand steppes, dunes
and grasslands in the eastern parts of Central Europe,
East Romania and South Ukraine (Hu, Mo, Rm, Sk,
Sr, Uk (U) (Greuter 2005-2006), as well as Northwest
Bulgaria. Pannonian endemic.

Habitat description: In the region of Archar A. och-
roleuca participates in some very specific xerophytic
and psamophytic communities (Fig. 6). They are open
and grow on a poorly covered substrate. The substrate
is sandy loess of Quaternary origin. These sands form

Fig. 1. A. ochroleuca

Fig. 2. A. ochroleuca a sample from village Archar population:
general view.
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Fig. 3. A. ochroleuca, a leaf from: a — flowering shoots; b - non-
flowering shoots. Scale bar = 1 cm.

a

Table 1. Comparision of the diagnostic morphological
characteristics between the related species A. ochroleuca and
A. pseudopectinata (data on A. pseudopectinata are according to
Nedelcheva 1998).

Species A. ochroleuca A. pseudopectinata
morphology
10-40 (50) cm high 10-25 (30) cm high
Stems usually simple usually branched
linear to narrowly triangular lanceolatae
Leaves lanceolate to linear lanceolate

1- pinnatifid to pinnatisect ~ pectinate-pinnatifid

Leaves of
non-flowering divided only
shoots in the distal +2/3 half wholly divided

Corymbs 2,54 (6) cm in width 2-2,5 (3) cm in width

Ligules yellowish to white yellow

1/2 shorter than involucre 1/3 shorter than involucre

Fig. 4. Pollen grains of A. ochroleuca: a - non-aborted pollen
grain; b — aborted pollen grain. Scale bars = 10 pm.

Fig. 6. Natural habitat with A. ochroleuca.

80-90m high hills, which en-
close the village of Archar, most-
ly in the west and south. Besides
A. ochroleuca, the dominant
species of great frequency are
Apera spica-venti (L.) P. Beauv.,
Polygonum arenastrum Boreau,
Rumex tenuifolius (Wallr.) A.
Love, Festuca vaginata Waldst.&
Kit., Psilurus incurvus (Gouan)
Schinz & Thell., Galium verum
L., Anchusa hybrida Ten.,
Koeleria lobata (M. Bieb.) Roem.
& Schult., Logfia minima (Sm.)
Dumort., Potentilla  neglecta
Baumg., Jasione heldreichii Boiss.
& Orph., Anthemis ruthenica M.
Bieb. Achillea ochroleuca forms
the largest community on the
steep western slopes of the sand
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Plate I.

Figs 1-6. Morphology
of A. ochroleuca:

1, inflorescence.
Scale bar = 1 cmy;

2, capitules;

3, involucral bracts;
4-5, florets ligulate;
6, florets tubulate.
Scale bars = I mm

hills. The habitat type of the locality is one of the rarest
in Bulgaria: sand steppes included in the Annex I of
Directive 92/43/EEC as 6260 Pannonic sand steppes
(priority). This habitat type is unique in Bulgaria on-
ly for the region of Archar. However, it is now threat-
ened, because the native Roma population digs up the
sand and sells it to builders in Sofia and Vidin. The ar-
ea of Archar needs strict protection to preserve this
unique habitat type, with such rare plants as A. och-
roleuca and Festuca vaginata (entered in the Red Data
Book of Bulgaria as rare species). Habitats of the same
type and A. ochroleuca are under protection in the
other parts of this species’ range of distribution (Sarbu
& al. 2004). The Bulgarian locality of A. ochroleuca
has been described by Ganchev & Kochev (1963) as a

Psilurus aristatus (L.) Duv. Jouve community, but the
species was erroneously determined as A. depressa.
We suggest for A. ochroleuca to be included in the
new edition of the Red Data Book of Bulgaria. We also
suggest for the species to be evaluated according to the
IUCN criteria: Achillea ochroleuca Ehrh. Critically

The species is well distinguished morphologically
from another member of A. ochroleuca species group,
A. pseudopectinata, which is rare and has a scattered
spread in the country (Table 1).

The present record enlarges the species area in
southward direction and the locality marks the south-
ernmost reach of the species range of distribution.
The specificities of the habitat put under question the
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finding of A. ochroleuca in other parts on the territo-
ry of Bulgaria.

Nomenclature of the discussed species is confused,
as well as of the other species of the A. ochroleuca
group. The present record has raised many questions
about the species range, variability, hybridization, and
the center of speciation. Correct interpretation of the
taxonomy and phylogeny of the group would need
further biosystematic investigations with classical and
modern multidisciplinary approaches.

References

Alexander, M., P. 1969. Differential staining of aborted and non-
aborted pollen. - Stain. Techn., 44(3):117-122.

Boissier, E. 1875. Flora Orientalis. Vol. 3. (Calyciflorae &
Gamopetalae). Genevae & Basileae.

Brandza, D. 1898. Flora of Dobroudzha. Inst. Arte Grafice Carol
Gobl, Bucharest (in Romanian).

Dabrowska, J. 1982. Systematic and Geographic Studies of the
Genus Achillea L. in Poland with Special Reference to Silesia.
Univ. Wroclaw Ptress, Wroclaw.

Dabrowska, J. 1992. Chromosome Number and DNA Content in
Taxa of Achillea L. in Relation to the Distribution of the Genus.
Univ. Wroclaw Press, Wroclaw.

Ehrendorfer, F. & Guo, Y.-P. 2005. Changes in the circumscrip-
tion of the genus Achillea (Compositae — Anthemideae) and its
subdivision. - Willdenowia, 35: 49-54.

Ganchey, S. & Kochev, H. 1963. On the distribution of Psilurus
aristatus (L.) Duv. Jouve in Northwestern Bulgaria. - Izv. Bot.
Inst. (Sofia), 11: 103-107 (in Bulgarian).

Greuter, W. 2005-2006. The Euro+Med Plantbase. The informa-
tion resource for Euro-Mediterranean plant diversity, Berlin,
BGBM. - http://ww2.bgbm.org/EuroPlusMed/PTaxonDetail.
(accessed 20.11.2006).

Hayek, A. 1931. Prodromus Florae Peninsulae Balcanicae. Band
2. - Repert. Spec. Nov. Regni Veg. Beih., 30(2): 577-1152.

Klokov, M. & Kritzka, L. 1984. System genera Ptarmica Mill. and
Achillea L. - Ukrayins’k. Bot. Zhurn., 41: 1-10.

Kozuharov, S., Peev, D. & Nikolov, N. 1983. Conservation,
representation and use of the current chorological informa-
tion. — Fitologiya, 22: 61-66 (in Bulgarian).

Kuzmanov, B. 1984. Taxonomy and evolution of the Bulgarian
Compositae. DSc Thesis. Inst. Bot., Bulg. Acad. Sci., Sofia (in
Bulgarian, unpubl.).

Nedelcheva, A. 1998. Biosystematic investigations of genus Achillea
L., sect. Filipendulinae (DC.) Afan. (Asteraceae) in Bulgaria. PhD
Thesis. Dept. Bot., Sofia Univ., Sofia (in Bulgarian, unpubl.).

Prodan, I. 1931. Achillea in Romania. - Bul. Acad. Stud. Agron.
Cluj, 2: 1-68 (in Romanian).

Prodan, I. & Nyarady, E.I. 1964. Achillea L. - In: Nyarady, E.IL
(ed.), Flora Reipubl. Popularis Romanicae. Vol. 9, pp. 362-408.
Editio Acad. Reipubl. Popularias Romanicae, Bucharest (in
Romanian).

Richardson, I.B.K. 1976. Achillea L. - In: Tutin, T.G. & al. (eds),
Flora Europaea. Vol. 4, pp. 159-165. Cambridge Univ. Press,
Cambridge.

Sarbu, A., Coldea, Gh., Negrean, G., Cristea, V., Hanganu, J.
& Peter, V. 2004. Grasslands of Romania. Final report of the
National Grassland Inventory 2000-2003. ANNEX 4. Protected
Vascular Plants from Romanian Grasslands (Tracheophyta).
University of Bucharest, Bucharest.

Saukel, J., Anchev, M., Guo, Y-P., Vitkova, A., Nedelcheva,
A., Goranova, V., Konakchiev, A., Lambrou, M., Nejati, S.,
Rauchensteiner, F., & Ehrendorfer, F. 2003. Comments on
the biosystematics of Achillea (Asteraceae-Anthemideae) in
Bulgaria. - Phytol. Balcan., 9(3): 361-400.

Sitnik, K. (ed.) 1984. Yarrows. Naukova Dumka, Kiev (in
Russian).

Stearn, W.T. 2004. Botanical Latin. Timber Press, Bath, UK.

Thornton-Wood, S.P. 1993. A taxonomic study of the yellow-
flowering species of Achillea L. (Sect. Filipendulinae (DC.) Boiss.)
(Asteraceae) in the Balkan Peninsula. PhD Thesis. Dept. Bot.,
Univ. Reading, Reading.

Van Loon, Chr.]. 1987. Achillea L. - In: Love, D. (ed.), A
Cytotaxonomical Atlas of the Balkan Flora. Vol. 4, pp. 238-241.
J. Cramer, Berlin-Stuttgart.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


