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Abstract.

A sample of Pinus sylvestris cones from a Crimean population was examined in regard to six measured

and other four calculated features. Results were compared with the Scots pine populations from Spain and
Poland. Relation between the features was analysed, as well as their correlation to longitude and latitude.
Range of variation of the Crimean pine cones falls within the total variation of species in Europe. No relations
of cone features to longitude were found, while several features were correlated significantly to latitude. The
question, whether this fact results from the reaction of cones to climatic conditions, or the reason is the
origin of populations from different Pleistocene refugia, demands further investigation.
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Introduction

The broad geographical range of P. sylvestris L. is the
reason of species variation. However, the gradual type
of variation makes difficult distinguishing of intraspe-
cific taxa (Bialobok 1967; Staszkiewicz 1970; Giertych
1991; Prus-Glowacki 1991).

Some isolated populations with their own charac-
teristic features and range were described as different
species, or subspecies of the Scots pine (Boratynski
1993). For instance, the population from the Crimean
Peninsula has been occasionally considered togeth-
er with the Caucasian populations as a distinct tax-
on. Ilin (1934) and Sokolov (1949) accepted them as
P. hamata (Stev.) Sosn. Pravdin (1964) prefers the
subspecific rank [(P. sylvestris subsp. hamata (Stev.)
Fomin], and in the Molotkov & Patlaj modification
(1991) it belongs to P. sylvestris subsp. hamata var.

subalpina Fomin. On the other hand, Ruby & Wright
(1976) treat them as P. sylvestris var. armena C. Koch
within the group of varieties from South Europe
and Turkey. In the Crimea P. sylvestris occurs in the
mountains, on their northern and southern slopes
(Wulff 1927).

Staszkiewicz (1961, 1968, 1993) had distinguished
eight types of populations of the Scots pine, on the ba-
sis of cone features. According to his investigations, in
the Caucasian mountains and on the Balkan Peninsula
the balcanico-caucasica type could be found. P. sylves-
tris from the Crimea has not been analysed so far with
regard to cone characters.

The aim of this work is morphological characteri-
sation of a population of Scots pine from the Crimea
on the basis of cone features. A further goal is to com-
pare the analysed sample to other Scots pine popula-
tions examined by the same methods.
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Material and methods

A sample of P, sylvestris cones from a Crimean population
was used as material for examination. Cones were collect-
ed in May 2002, in the Nikitskaya Yayla, at the Nikitskiy
Pass below Besedka Vetrov locality, at an altitude of ap-
proximately 1400 m (Table1). Six features of each cone
were measured and four other were calculated (Table2).

Table 1. Location of the compared populations of P. sylvestris.

No Location Acronym |Longitude ‘ Latitude N
accuracy 1°
1 Spain, Sierra de Baza Baza W 3° 37°
2 Spain, Sierra de Guadarrama, Guadarrama W 4° 41°
Puerto de los Cotos
3 Spain, Central Pyrenees, Pyrenees Ww1° 43°
Peiia de Oroel
4 Russia, Crimea, Crimea E 36° 45°
Nikitskaya Yayla
5 Poland, Tuchola Forest Tuchola E 18° 53°
Table 2. Analysis of the cone characters.
No Character Accuracy and
measure
1. Cone length 1 mm
2. Cone width 1 mm
3. Cone scales number -
4. Apophyse of cone scale length 0.1 mm
5. Apophyse of cone scale width 0.1 mm
6. Apophyse of cone scale thickness 0.1 mm
7. Ratio of cone length/width (1/2) -
8. Ratio of cone length/number of scales (1/3) -
9. Ratio of apophyse of cone scale length/width (4/5) -
10. Ratio of apophyse of cone scale length/ -
thickness(4/6)

Methods of the collection and measurements of
cones usually practiced for this type of examination
were used (Staszkiewicz 1961; Marcysiak

Results

When compared to other European samples, the
cones of the Scots pine from the Crimea look rather
big, with moderately numerous, large and thick apo-
physes of the scales. Variation coefficients of features
range from 10 % to 25 % (Table 3).

The discriminant analysis showed that the range of
variation of the Crimean pine cones falls within the
total variation of species in Europe (Fig. 1).

On the graph based on the mean values of the com-
pared samples with regard to the first discriminant
variable, depending mainly on feature 9 (ratio of apo-
physe of cone scale length/width) and 10 (ratio of ap-
ophyse of cone scale length/thickness), the Crimean
population fell between the sample from Tuchola
Forest in Poland and populations from Spain. On the
other hand, with regard to the second discriminant
variable, depending mostly on the eight feature (ratio
of cone length/number of scales), it was closer to the
Sierra de Baza sample (Fig.2).

The cluster analysis showed similar results: on the
graph, samples from Guadarrama and the Pyrenees
were the closest, followed by the Sierra de Baza pop-
ulation, and the Crimean sample joined the same
group, while the Tuchola Forest population was most
distant (Fig. 3).

The Scots pine cone features are usually correlated
to each other (Table4). Some interesting relations to ge-
ographic reference turned out. There was no correla-
tion to longitude, while almost every feature was cor-
related significantly to latitude. Relation to the shape of
apophyse of the cone scale was the strongest (feature 9:
ratio of apophyse of cone scale length/width) (Fig.4).

Table 3. Characteristics of cone traits of the analysed samples.

2004). A cluster and a discriminant analy-

) Character 1 2 3 4 5 6 7 8 9 10
sis were performed (Zar 1999) so as to com- o Tuchola 40.57 20.67 67.90 8.45 7.61 2.80 1.97 061 1.12 3.12
. . . £ Crimea 47.19 25.98 82.19 8.33 897 337 1.82 0.58 093 2.59

pare the, Crimean to (,’ther’ earlier examined cé’gr’yr(emes 43.16 22.74 9338 7.19 8.18 3.28 190 0.46 0.89 2.21
populations (Marcysiak 2005). The analy- £ & Guadarrama 46.59 26.06 9420 8.10 9.42 3.54 1.80 050 087 235
ses were based on calculated features only. It ~ < Baz 4222 23.12 8120 638 849 3.23 1.83 052 075 2.05
) Total 43.94 23.72 83.89 7.68 8.54 3.24 1.86 0.53 0.91 2.46

was assumed that the size of cones reflected Tuchola 501 243 10.11 095 093 055 0.8 0.09 0.15 0.63
bythe measured features can depend on the 'E gCrimea 6.79 3.16 9.70 0.96 097 0.76 0.22 0.08 0.11 0.66
th diti hile the sh ¢ S 2 Pyrenees 6.63 2.64 1217 104 1.04 059 0.18 009 0.14 0.52
weather conditions, while the shape o cones g€ Guadarrama  4.38 2.05 838 0.99 085 060 020 0.06 0.13 047
is more stable (Staszkiewicz 1961, 1968). £ > Baza 755 297 9.86 1.14 113 0.86 023 0.09 0.11 0.42
. . . Total 6.64 3.3613.92 1.28 1.17 0.72 0.21 0.10 0.17 0.66
Correlations of features were also investigat- Tuchola 1248 11.79 1477 1115 12.09 11.71 9.24 14.79 12.94 19.92
ed, as well as relation between the analysed £ £ Crimea 14.40 12.16 11.81 11.53 10.86 13.79 12.03 14.13 11.52 25.42
features and longi nd lati Table 1). S5 Pyrenees  15.00 11.17 12.34 14.32 12.95 1544 9.29 18.70 15.92 22.19
eatures a d, ongitude and latitude ( _abe ) £ & Guadarrama 9.38 7.76 8.80 11.93 9.14 9.86 11.02 13.16 14.14 20.26
All calculations were performed with the = g Baza 17.88 12.83 12.15 17.85 13.32 16.58 12.56 17.91 14.72 20.68
Total 15.10 14.15 16.59 16.70 13.65 22.19 11.27 18.47 19.05 26.74

help of STATISTICA 6.0.




Phytol. Balcan. 12(2) « Sofia « 2006 205

U,24.39%
(=]

Tuchola
Crimea
Pyrenees
Guadarrama
Baza

+p> om0

U,73.49%

Fig. 1. Result of the discriminant analysis based on cone characters 7-10 plotted st the two firts discriminant variables U} and Uy, for all cases.

Fig. 2. Result of the discriminant analysis based on cone characters 7-10 plotted against the three first discriminant variables U1, Uz and
Us, for samples’ averages.
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Table 4. Correlation coefficients between 10 pine cone traits and latitude.

Character 2 0.69*

Character 3 0.36% 0.49%

Character 4 0.40* 0.21* -0.22%

Character 5 0.59* 0.66* 0.29* 0.29*

Character 6 0.34*  0.52% 0.24* 0.15* 0.32*

Character 7 0.47* -0.30* -0.15 0.29 -0.02* -0.21*

Character 8 0.46* 0.09 -0.62* 0.55* 0.20 0.02*

Character 9 -0.08 -0.29% -0.43* 0.69* -0.48 -0.10*

Character 10 -0.10 -0.34* -0.41* 0.52 -0.13* -0.68*

Latitude N -0.13  -0.30* -0.45* 0.46* -0.32* -0.25*
- o o < n o
g8 8 &8 &8 8§ B
3 3 2 3 2 3
s s s = = =
= = = = = =
&) &) &) o o &)

* statistically significant at level p<0. 0.01

Discussion

The interspecific taxa distinguished within P. sylves-
tris, as well as the cone type variation both indicate
that Scots pine is more variable in the north-south
than in the east-west direction (Boratynski 1993).
During the present investigations, populations from
South Europe were more similar to each other, even
though they originated from the easternmost (the
Crimean Peninsula) and the westernmost (the Iberian
Peninsula) species stands, while the sample from the
northern part of Central Europe (Tuchola Forest) was
most distant. Within the populations from the Iberian
Peninsula, the sample from Sierra de Baza was the
most isolated. It was already described with regard to
the terpene contents (Pardos & al. 1990), isoenzyme
patterns (Prus-Glowacki & Stephan 1994), mitochon-
drial DNA variation (Sinclair & al. 1999; Soranzo &
al. 2000), genetic differentiation (Prus-Glowacki & al.
2003), and morphological cone characters (Marcysiak
2005). The other two Spanish populations were quite
similar, as far as the cone characters are concerned.
Prus-Glowacki & al. (2003) has proved that the Scots
pine from the Iberian Peninsula had probably not taken
part in the colonisation of Europe after the last glacia-
tion and represented the original ancient Tertiary gene
pool. Even more interesting is the similarity of cone
characters of the Spanish populations to the Crimean
sample found in the present study. Yena & al. (2005)
have described the southern part of the Crimea as an
extensive refugium of the Mediterranean flora during
the last glaciation. The importance of the southeast-

0.51%

0.28* 0.37*

0.32*  0.34* 0.57*

0.24*  0.36* 0.69* 0.55*
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< < < i
= = = <
&) &) O -5

ern part of Europe, including of the Caucasian moun-
tains, as a Pleistocene refugium, was also emphasized
by Staszkiewicz (1968). The analysed sample of pine
cones from the Crimea should be classified as a balca-
no-caucasica type differentiated by this author, which
can be found in the Caucasian mountains at least since
the last Interglacial (Staszkiewicz 1993).

The question whether the variation of cone samples
observed in the present study results from the reaction
of cones to climatic conditions, or the reason is the ori-
gin from different Pleistocene refugia, demands further
investigation with the help of genetic markers.

Acknowledgements. The author is grateful to Prof. A. Boratynski
(Institute of Dendrology, Polish Academy of Sciences, Kérnik,

Poland) for the collected material.

References

Bialobok, S. 1967. Differentiation of morphological and physiologi-
cal features depending on the environment. - In: Bialobok, S.
& Zelawski, W. (eds), Basis of Scots pine physiology. Pp. 9-32.
PWN, Poznan (in Polish).

Boratynski, A. 1993. Systematics and geographical range. - In:
Bialobok, S., Boratynski, A. & Bugala, W. (eds), Scots pine
Biology. Pp. 45-70. PAN, Inst. Dendrology, Poznan-Kérnik (in
Polish).

Giertych, M. 1991. Provenance variation in growth and phenol-
ogy. - In: Giertych, M. & Csaba, M. (eds), Genetics of Scots pine.
Pp. 87-101. Akad. Kiadd, Budapest.

Ilin, M.M. 1934. Pinus L. - In: Komarov, V.L. (ed.), Fl. USSR. Vol.
1, p. 170. Inst. Bot. Acad. Sci. USSR, Leningrad.



208

Marcysiak, K. « Scots pine from Crimea

Marcysiak, K. 2004. Interpopulational variability of Pinus uncinata
Ramond ex DC. in Lam. & DC. (Pinaceae) cone characters. —
Dendrobiology, 51: 43-51.

Marcysiak, K. 2005. Taxonomic position of Pinus sylvestris L.
population from Sierra de Baza in Spain on the basis of cone
characters. - In: Prus-Glowacki, W. (ed.), Variability and
Evolution - New Perspectives. — Ser. Biol. Poznan, 72: 391-398.

Molotkov, P.T. & Patlai, I.N. 1991. Systematic position within
the genus and intraspecific taxonomy. - In: Giertych, M. &
Csaba, M. (eds). Genetics of Scots pine. Pp. 31-40. Akad. Kiado,
Budapest.

Pardos, J.A., Lange, W. & Weissmann, G. 1990. Morphological
and chemical aspects of Pinus sylvestris L. from Spain. —
Holzforschung, 44: 143-146.

Pravdin, L.F. 1964. Scots pine. Variability, Systematics and
Improvement. Nauka, Moscow (in Russian).

Prus-Glowacki, W. 1991. Biochemical polymorphism. - In:
Giertych, M. & Csaba, M. (eds), Genetics of Scots pine. Pp. 73-
86. Akad. Kiado, Budapest.

Prus-Glowacki, W. & Stephan, B.R. 1994. Genetic variation of
Pinus sylvestris from Spain in relation to other European popula-
tions. — Silvae Genet., 43: 7-14.

Prus-Glowacki, W., Stephan, B.R., Bujas, E., Alia, R. & Marciniak,
A. 2003. Genetic differentiation of autochtonous populatins of
Pinus sylvestris (Pinaceae) from the Iberian Peninsula. - Plant.
Syst. Evol., 239: 55-66.

Ruby, J.L. & Wright, J.W. 1976. A revised classification of geo-
graphic varieties in Scots pine. - Silvae Genet., 25: 169-175.

Sinclair, W.T., Morman, ].D. & Ennos, R.A. 1999. The postglacial
history of Scots pine (Pinus sylvestris) in Western Europe: evidence
from mitochondrial DNA variation. - Molec. Ecol,, 8: 83-88.

Sokolov, S.J. 1949. Trees and Shrubs of the USSR. Vol. 1. pp. 259-
260. Akad. Nauk USSR, Moskow-Leningrad (in Russian).

Soranzo, N., Alia, R., Provan, J. & Powell, W. 2000. Patterns of
variation at a mitochondrial sequence-tagged-site locus provide
new insights into postglacial history of European Pinus sylvestris
populations. — Molec. Ecol., 9: 1205-1211.

Staszkiewicz, J. 1961. Variability of Scots pine cones (Pinus sylvestris
L.). - Fragm. Florist. Geobot., 7(1): 7-160 (in Polish).

Staszkiewicz, J. 1968. Investigations on Scots pine from Southeast
Europe and the Caucasian and its relations to pine from other
parts of Europe, based on the morphological variation of cones. —
Fragm. Florist. Geobot., 14(3): 259-315 (in Polish).

Staszkiewicz, J. 1970. Systematics and variation. — In: Bialobok,
S. (ed.), Scots pine, Pinus sylvestris L. Trees in Our forests. Vol.
1, pp. 55-77. PWN Warszawa-Poznan (in Polish).

Staszkiewicz, J. 1993. Morphological variation of leaves, cones and
seeds. — In: Bialobok, S., Boratynski, A. & Bugalta, W. (eds),
Scots pine Biology. Pp. 33-44. PAN, Inst. Dendrology, Poznan-
Kornik (in Polish).

Waulff, E.W. 1927. Flora Taurica. Vol. 1. fasc. 1. pp. 37-38. Gosud.
Nikitsk. Bot. Sad, Yalta.

Yena, A., Yena, A. & Yena, V. 2005. ,Stankiewicz pine” in the
Crimea: some new taxonomical, chorological and paleo-land-
scape considerations. - Dendrobiology, 53: 63-69.

Zar, J.H. 1999. Biostatistical Analysis. Prentice Hall, New Jersey.




<<
  /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


