Muzeul Olteniei Craiova. Oltenia. Studii i comunicari. Stiinfele Naturii. Tom. 35, No. 1/2019 ISSN 1454-6914

PETROGRAPHY AND PROVENANCE OF THE FRATESTI BEDS GRAVELS
(SOUTHERN DACIAN BASIN)

GHENCIU Monica, CULESCU Flori

Abstract. Pebbles of quartzo-feldspathic gneisses, quartzites, cherts, sandstones, andesites, andesitic tuffs, and hornblende gneisses
have been identified in the Fratesti Beds gravels (Lower Pleistocene) from the southern Dacian Basin, Giurgiu Town area. As rare
petrographic types we mention the pebbles of spessartite gneisses, andesitic tuffs, and sandstones with lithoclasts of jasper. All these
rocks are also present in the coarse gravels of the contemporary Candesti Beds (Lower Pleistocene) in the Getic Piedmont east of the
Olt River, with certain Carpathian provenance. The paper argues in favor of the Carpathian origin of the Fratesti Beds gravels.

Keywords: Fratesti Beds, gravels, provenance.

Rezumat. Petrografia si provenienta pietrisurilor din Stratele de Fritesti (sudul Bazinului Dacic). In pietrisurile
Stratelor de Fratesti (Pleistocen inferior) din sudul Bazinului Dacic, zona Giurgiu, au fost identificate gnaise cuarto-feldspatice,
cuartite, cherturi, gresii, roci andezitice si gnaise cu hornblenda. Ca tipuri petrografice rare, mentionam galetii de gnaise cu
spessartin, tufuri andezitice si gresii cu litoclaste de jaspuri. Toate aceste roci apar si in pietrisurile grosiere ale Stratelor de Candesti
(Pleistocen inferior) din Piemontul Getic de la est de Olt, cu certd provenientd carpaticd. Lucrarea aduce argumente in favoarea
originii carpatice a pietrisurilor din Stratele de Fratesti.

Cuvinte cheie: Strate de Fratesti, pietriguri, provenienta.

INTRODUCTION

Stratigraphic data. The Fratesti Beds or Gravels (LITEANU, 1952; 1953) represent the Lower Pleistocene
fluvial deposits of sands with gravels in the southern Dacian Basin. The stratotype is near the Fratesti Village, Giurgiu
County (LITEANU, 1953). These deposits occupy much of the Wallachian Depression, starting from the lower basins
of the Siret and Prut rivers and continuing along the Danube till the west of the Olt River. The sands and gravels
horizon extends to the north in the lower basins of the [alomita, Arges and Vedea rivers (GHENEA et al., 1969). In the
investigated region, the Fratesti Beds outcrop on the southern margin of the Burnas Plain and the valleys that drain this
plain (BANDRABUR et al., 1966). The thickness of the sands level with gravels is of 10-13 m in the drillings from the
Giurgiu Town area.

Over the Fratesti Beds lies a horizon of sandy marls and clays of 3-4 m thick representing the southern extension of
the marly complex intercepted in the drillings from Bucharest (LITEANU, 1952). The marly complex in the Burnas Plain is
largely eroded and covered by loessoid deposits with limestone concretions, of Late Mid-Pleistocene and Upper Pleistocene
age (BANDRABUR et al., 1966). North of Giurgiu, on the southern margin of the Burnas Plain between the villages of Daia
and Fratesti, the Lower Pleistocene sandbanks with gravels lie over the Romanian gray clayey marls (LITEANU, 1953).
Older deposits, of Dacian and Cretacic age, are known from the drillings performed along the Danube.

Petrographic data. The first information on the petrographic composition of sands and gravels in the Dacian
Basin were provided by MRAZEC (1899) who studied the samples from the drilling near the Marculesti Village,
Ialomita County. Granites, ortophyres (orthoclase trahites), leptynites (quartzo-feldspathic gneisses in this case), Liassic
quartzitic sandstones, micaceous sandstones, cherts, garnet-bearing micaschists, and Mesozoic white limestones were
identified in the gravel. The sand contain quartz, muscovite, feldspar, garnet, rutile, magnetite, sphene, zircon, apatite,
corundum, and kyanite granules. Based on petrographic observations, the author concludes that the studied detritic
material is of Carpathian origin.

LITEANU (1952) has identified quartzites, granitic gneisses, micaschists, conglomerates, sandstones, jaspers, and
cherts in the Fratesti Gravels crossed by the drillings from Bucharest. In the Fratesti Beds outcropping in the Burnas Plain,
LITEANU (1953) found pebbles of rhyolites and cherts. In his opinion, these rocks could come from the Bulgarian Plateau
(Pre-Balkans). Remarking the absence of Cretaceous limestone outcroping south of the Danube, the author admits that
most of the detritic material in the Fratesti Beds is of Carpathian origin. The petrographic types considered of Balkan
origin (rhyolites, cherts) would be specific for the gravels in the Burnas Plain.

In this paper we present new data on the petrographic composition of the gravels in the Fratesti Beds. For this were
sampled the gravels on the southern margin of the Burnas Plain outcropping in the Oncesti Quarry and near the Daia Village,
north of the Giurgiu Town. We have not found gravels outcrops on the valleys in the plain. For the samples to be
representative it was taken into account the frequency of the petrographic types encountered on the field and their relevance to
identify the provenance area. Forty-eight samples of pebbles were fully collected representing the following petrographic
types, in order of frequency estimated on the field: quartz (4 samples, irrelevant to the source area), quartzo-feldspathic
gneisses (14 samples), quartzites (2 samples), cherts (17 samples), sandstones (4 samples), volcanic rocks (6 samples), and
hornblende gneisses (one sample). The pebbles dimensions are small, rarely exceeding 10 cm.
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MICROSCOPIC STUDY

Quartzo-feldspathic gneisses. Are fine to coarse grained leucocratic rocks with oriented to massive (granitic)
texture. Their mineral association contains two metamorphic parageneses. The first paragenesis, well represented in the
massive gneisses, consists of quartz, plagioclase feldspar (oligoclase), reddish-brown (ferric) biotite, greenish-brown
(ferroan) biotite, rare green hornblende, and apatite as accessory mineral. The second paragenesis, especially present in
the gneisses with oriented texture, is mainly composed of K-feldspar (microcline) and muscovite formed on the expense
of plagioclase, respectively biotite, in medium grade metamorphic conditions. The manganiferous garnet (spessartite) is
also present in one sample (Fig. 1). Magnetite, ilmenite, sphene, and minerals from the epidote group are by-products of
the two substitution reactions. In post-metamorphic alteration processes, chlorite and sericite are formed on the expense
of biotite, respectively oligoclase.

Cherts. Are fine-grained sedimentary rocks with massive or layered textures and various colors of ocher,
reddish-brown, red and gray, given by the content of organic matter and iron oxides and hydroxides (hematite,
goethite). They consist of a fine-grained chalcedony mass with varying proportions of organic remains (Fig. 2a),
frequent silicified radiolarians tests and spicules, organic matter, and quartz microclasts. The radiolarians tests are
undeformed in the massive cherts and flattened in the layered ones (Fig. 2b). According to texture and organic content,
our samples can be grouped as cherts rich in radiolarians tests, cherts rich in silicified shells and organic matter, and
micritic cherts poor in organic remains.

L% p

Figure 1. Thin sections in a pebble of quartzo-feldspathic gneiss with microcline (kf) formed on the expense
of plagioclase (pl), muscovite (mu), quartz (q) and spessartite (sp). Cross-polarized (a) and plane-polarized light (b).

Volcanic rocks. Are represented by andesites (4 samples) rhyodacites (one sample), and andesite tuffs (one
sample). The andesites contain phenocrysts of zoned plagioclase, single or grouped in polycrystalline aggregates,
phenocrysts and microlites of biotite and hornblende in various stages of decomposition (Fig. 3), and rare phenocrysts
of quartz (5-10 percent) corroded by the melt from which the matrix crystallized. Fibrous aggregates of devitrified glass
sometimes appear in the matrix. The andesitic tuff consists of a microcrystalline matrix of plagioclase and minor quartz,
plagioclase phenocrysts with diffuse contours, and lithoclasts of altered andesite. The rhyodacite sample contains
plagioclase phenocrysts with albite borders, corroded phenocrysts of quartz and opacified microlites of biotite. The
proportions of plagioclase and quartz are approximately equal.
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Sandstones. Are fine-grained quartzitic sandstones of light gray to reddish-gray color, with varying degrees of
rounding and sorting. In addition to quartz, these also contain feldspar (albite and K-feldspar), micaceous minerals
(sericite, muscovite, chlorite) and lithoclasts of gray quartzites. In a well-rounded and relatively well-sorted sample of
reddish-gray sandstone there are also jasper lithoclasts (Fig. 4a).

Quartzites. Are rocks predominantly consisting of quartz, often with mylonitic textures. One of the two
samples actually is a quartzitic mylonite with post-kinematically recrystallized matrix, coarse-grained aggregates of
post-kinematically recrystallized quartz with intergranular magnetite associated with calcite and siderite (Fig. 4b), and
microclasts of deformed relict quartz. A particularity of the quartzitic mylonite is the presence in the matrix of discrete
alignments of Fe-Ti oxides (hematite, magnetite, ilmenite).

= 5 - - 2 o
Figure 4. Thin sections in pebbles of sandstones (a) and quartzites (b). a) Reddish quartzitic sandstone with lithoclasts
of jasper (js). b) Quartzite with magnetite associate with calcite (ca) and siderite (sd). Cross-polarized light.

DISCUSSIONS AND CONCLUSIONS

At the end of Pliocene (Romanian), the Dacian Basin has evolved as fluvial-lacustrine sedimentation area,
bounded to the north by the Carpathian orogen and to the south by the Balkan orogen and the raised Pre-Balkans and
Dobrogea adjacent areas (JIPA, 2006). Theoretically speaking, in the gravels and sands deposits of the Dacian Basin
there should be detritic material of both Carpathian and Balkan origin, especially in its southern part. The source areas
reconstitution based on the sediments thickness (e.g. JIPA, 1997) shows that the most active source of sediments was
the Carpathian area throughout the evolution of the Dacian Basin (Sarmatian-Quaternary). The Balkan and Dobrogea
areas had minor contributions in the southwest, respectively southeast of the basin.

Even minor, an influx of clastic material specific to the Dobrogea area, such as greenschists or basalts, is not
found in the Fratesti Gravels from the Giurgiu area. Regarding the possible Balkan origin of volcanic rocks and cherts
evoked by LITEANU (1953), we specify that these rocks, like the reddish sandstones with jasper lithoclasts, are
characteristic for the Candesti Gravels in the Cotmeana Piedmont, where the pebbles are large in relation to those in the
southern part of the Dacian Basin. We must mention here that the petrography of the gravels from this piedmont is
subject of the doctoral thesis of the coauthor of this paper.

Like in the Fratesti Beds, the quartzo-feldspathic gneisses and the quartzites are the most common petrographic
types of pebbles in the Candesti Gravels from the Getic Piedmont east of the Olt River (e.g. GHENCIU & STELEA, 2016).
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The gneisses outcrop on large areas in the crystalline basement of the South Carpathians, but the spessartite-bearing quartzo-
feldspathic gneisses only outcrop in the Getic Crystalline of the Sebes-Cibin Mountains. Although outcrop as lenses, the
quartzites frequently occur in the gravel deposits of the piedmont due to their resistance to weathering and transport. The
magnetite-hematite quartzitic mylonites, which are rarer, outcrop inside the Infragetic Complex from The Pardng Mountains
(e.g. STRUSIEVICZ & STRUTINSKI, 1988), structural equivalent of the Severin Nappe.

Likewise, the andesitic volcanic rocks are frequent in the Candesti Gravels of the Cotmeana Piedmont. As
small pebbles, the andesites, among which an andesitic tuff, also appear in the Fratesti Beds. The presence of tuffs at the
exterior of the Carpathian arch is known. A lens of andesitic tuff is mentioned by GHENEA (1967) in the lower
Pleistocene deposits of the Oltet Piedmont, south of the Dragasani Town. The cineritic material origin, aeolian
transported, is attributed to the Quaternary volcanism from the interior of the Carpathian arch. But the pebble of
andesitic tuff identified in the gravels from Giurgiu was fluvial transported. We do not exclude the possibility of it
coming from the levels of andesitic tuffs and agglomerates which were deposited in the Baraolt Basin during the Lower
Pleistocene (LITEANU et al., 1962). The transport was probably provided by a river that crossed the South Carpathians
at the beginning of Quaternary.

In conclusion, almost all the petrographic types of pebbles identified in the Fratesti Gravels from the Burnas Plain
also appear in the gravels from the Getic Piedmont, of the same Lower Pleistocene age. Are exceptions the spessartite-bearing
quartzo-feldspathic gneisses and the andesitic tuffs, which have not been identified so far in the piedmont but which have
lithological correspondent in the Carpathian area. From petrographic point of view, the gravels in the Fratesti Beds are
identical with those in the Candesti Beds. If the Candesti Gravels can not be questioned about the Balkan source area, given
their proximity to the Carpathians and their petrographic composition, we do not see why the Balkan source should be
invoked for the similar detritic material in the Fratesti Gravels. In relation to the Carpathian source area, the gravels in the
Fratesti Beds represent the distal correspondent of the coarse gravels in the Candesti Beds.

ACKNOWLEDGEMENTS

This study was performed within the project PN 16 06 04 04 of the Geological Institute of Romania, funded by
the Ministry of Research and Innovation. Publication of the paper was founded from the project PN 19 45 03 O1.

REFERENCES

BANDRABUR T., MURGEANU G., LITEANU E. 1966. Harta geologica a Romaniei la scara 1: 200,000, foaia
Bucuresti. Comitetul Geologic. Bucuresti.

GHENCIU MONICA & STELEA 1. 2016. The petrographic study of the gravels within Candesti Piedmont. Oltenia.
Studii si comunicari. Stiintele Naturii. Muzeul Olteniei Craiova. 32(2): 7-13.

GHENEA C. 1967. Prezenta unui tuf vulcanic in Villafranchianul din Depresiunea valaha. Studii Tehnice si Economice.
Comitetul Geologic. Bucuresti. H/3: 39-45.

GHENEA C., BANDRABUR T., MIHAILA N., GHENEA ANA, GIURGEA P. 1969. Harta hidrogeologici a
Romaniei la scara 1: 1.000.000. Institutul Geologic al Roméaniei. Bucuresti.

JIPA D. 1997. Pliocene-Quaternary evolution of Dacian Basin. Geo-Eco-Marina. Institutul de Geologie si Ecologie
Marina Geoecomar. Bucuresti. 2: 127-134.

JIPA D. (ed.). 2006. Influenta factorilor globali (clima, tectonica, eustatism) asupra evolutiei Bazinului Dacic (Neogen
superior). Raport final. Institutul de Geologie si Ecologie Marind Geoecomar. Bucuresti. 335 pp.

LITEANU E. 1952. Geologia zonei oragului Bucuresti. Studii tehnice §i economice. Comitetul Geologic. Bucuresti.
E/1: 83 pp.

LITEANU E. 1953. Geologia tinutului de campie din basinul inferior al Argesului si a teraselor Dunarii. Studii tehnice
si economice. Comitetul Geologic. Bucuresti. E/2: 5-80.

LITEANU E., MIHAILA N., BANDRABUR T. 1962. Contributii la studiul stratigrafiei Cuaternarului din bazinul
mijlociu al Oltului (Baz. Baraolt). Studii si Cercetari de Geologie. Academia Romaniei. Bucuresti. 7(3-4):
485-511.

MRAZEC L. 1899. Cateva observari asupra cursurilor rdurilor in Valachia. Anuarul Muzeului de Geologie si
Paleontologie pe anul 1896. Bucuresti. 3: 5-108.

STRUSIEVICZ R. O. & STRUTINSKI C. 1988. Studiul petrografic si geochimic al rocilor ultrabazice si bazice din
Seria de Zeicani (Urdele-Stefanu-Turcinu-Ciunget) in vederea stabilirii potentialului metalogenetic pentru
mineralizatii feroase. Raport geologic. Institutul Geologic al Roméaniei. Bucuresti. 41 pp.

Ghenciu Monica, Culescu Flori
Geological Institute of Romania, 1st Caransebes street, 012271 — Bucharest, Romania.
E-mails: monica_ghenciu@yahoo.com; m_flori_m@yahoo.com

Received: March 17, 2019
Accepted: August 29, 2019

42




<<
  /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


