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CORDIERITE AND SILLIMANITE
IN THE CENTRAL-EASTERN SOUTH CARPATHIANS (ROMANIA)

STELEA Ion, GHENCIU Monica, CULESCU Flori

Abstract. In this paper we report the presence of two generations of cordierite in all the metamorphic rocks of the central and eastern
South Carpathian area (Sebes, Cibin and Fagaras Mountains). The cordierite I is part of the relic paragenesis of the Cadomian
medium grade metamorphic event (M1), alongside with garnet, staurolite and kyanite, while the cordierite II is a product of the
Hercynian metamorphic event (M2). In addition, in the central area of the Cibin Mountains and in the north-western Fagaras
Mountains, cordierite II is paragenetically associated with fibrolitic sillimanite. This paragenesis indicates a low-pressure, relatively
high-temperature metamorphism that we also report in our paper. The two regions lie outside the classical area of low-pressure and
high-temperature metamorphism of the Getic Nappe crystalline basement, currently circumscribed to the Danubian half-window
(Godeanu, Mehedinti and Capatana mountains) as a result of post-thrust erosion of the nappe.
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Rezumat. Cordierit si silimanit in Carpatii Meridionali central-estici (Romania). in aceasta lucrare raportim prezenta a
doud generatii de cordierit in toate rocile metamorfice din aria Carpatilor Meridionali centrali si de est (muntii Sebes, Cibin si
Fagaras). Cordieritul I face parte din parageneza relictd a evenimentului metamorfic Cadomian de grad mediu (M1), alaturi de granat,
staurolit si disten, in timp ce cordieritul II este un produs al evenimentului metamorfic Hercinic (M2). In plus, in zona centrali a
Muntilor Cibin si in nord-vestul Muntilor Fagaras, cordieritul II se asociaza paragenenetic cu silimanit fibrolitic. Aceastd parageneza
indica un metamorfism de presiune scazuta si temperatura relativ ridicata pe care de asemenea il raportam in lucrarea noastra. Cele
doua regiuni se afla in afara ariei clasice cu metamorfism de presiune scazuta si temperatura ridicatd al fundamentului cristalin al
Panzei Getice, actualmente circumscrisa semiferestrei danubiene (muntii Godeanu, Mehedinti si Capatana), ca rezultat al eroziunii
post-sariaj a panzei.

Cuvinte cheie: cordierit, silimanit, muntii Fagaras, Cibin, Sebes.

INTRODUCTION

In the South Carpathians area, the cordierite was mentioned for the first time in the Capatdna Mountains,
associated with sillimanite (MRAZEC & MUNTEANU-MURGOCI, 1897), then in the Lotru Mountains (GHIKA-
BUDESTI, 1932), Godeanu Mountains (GHERASI, 1937; BERCIA, 1972), and Mehedinti Mountains (HARTOPANU,
1975). In fact, cordierite frequently occurs in all types of metamorphic rocks in the Sebes, Cibin and Fagaras mountains
(Fig. 1), very likely also in the entire crystalline basement of the Carpathians. The reporting of the presence of cordierite
on such a wide area, practically in the entire region of the central and eastern South Carpathians, represents the first
contribution of the present paper.

Figure 1. a) Mica schist with cordierite I (cd I) with biotite on the parting planes, corroded by cordierite II without parting (cd II);
Cibin Mountains. b) Amphibolite with green hornblende (ho) and cordierite I (cd I) with lamellar and simple twins; Sebes
Mountains. ¢) Mylonitic gneiss with clasts of garnet (gr) and apatite (ap) in recrystallized matrix of cordierite II (cd II) and quartz;

eastern Fagaras Mountains. Cross-polarized light. The photos width is of 0,7 mm (a, ¢) and 4,2 mm (b).

In the central region of the Cibin Mountains (Péltinis area and the upper basin of the Cibin River) as well as in
the northwestern area of the Fagaras Mountains, the cordierite-bearing rocks (micaschists, micaceous gneisses, quartzo-
feldspathic gneisses) also contain fibrolitic sillimanite. The sillimanite-cordierite paragenesis indicates a low-pressure
and relatively high-temperature facies of the M2 metamorphic event. The two regions with sillimanite and cordierite do
not fit into the current metamorphic zonality in the crystalline basement of the South Carpathians according to which
the areas of high-temperature and low-pressure metamorphism are arranged around the Danubian half-window of the
Getic Nappe (BERCIA & HARTOPANU, 1980). Disparate occurrences of sillimanite and cordierite rocks also appear
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in the central region of the Sebes Mountains. The identification of the cordierite-sillimanite paragenesis inside the
medium-grade metamorphism area represents the second contribution of our paper. The fibrolitic sillimanite had
already been mentioned previously in the south-western Sebes Mountains (HARTOPANU, 1972), in the north-western
Fagarag Mountains (STELEA, 1992) and in the central area of the Cibin Mountains (STELEA, 2000).

THE METAMORPHIC REGIONAL CONTEXT

The cordierite was first identified in the South Carpathians by MRAZEC & MUNTEANU-MURGOCI (1897),
in the gneisses of the Capatana Mountains; the cordierite also contains acicular inclusions of sillimanite. Regarding the
PT conditions of formation, the authors considered that there is a very probable thermal relationship between the
cordierite-bearing gneisses and the granitic massifs in the Danubian half-window of the Getic Nappe. At that time, this
assumption was reasonable because the Getic Nappe was not known, therefore neither the fact that the Getic gneisses
and the Danubian granites belonged to different paleogeographic domains before the Mid-Cretaceous, when the Getic
thrust took place (MUNTEANU-MURGOCI, 1910; CODARCEA, 1940).

GHIKA-BUDESTI (1934) described gneisses with cordierite, sillimanite and garnet in the Lotru Mountains,
rocks which he also considered a thermal contact facies, with the mention that the author considered the Danubian
granites, in this case the Parang granitic massif, to be rooted. GHERASI (1937) described in the Godeanu Mountains
gneisses and schists with sillimanite as well as gneisses with pinite which he considered to be very likely formed on the
account of cordierite. The author does not make estimates regarding the PT formation conditions of the paragenesis
sillimanite and cordierite.

A wide area of gneisses with fibrolitic sillimanite was outlined by GHIKA-BUDESTI (1940) in the Lotru
Mountains and in the western part of the Capatana Mountains, superimposed on the discontinuous areas of cordierite-
bearing gneisses previously highlighted by the author in the same region (GHIKA-BUDESTI, 1934). In the western
extension of this region, HARTOPANU (1972) identified disparate occurrences of sillimanite-bearing rocks (mica
schists and gneisses) in the basin of the Eastern Jiu River and outlined a continuous area of sillimanite rocks on the
south-western border of the Sebes Mountains. In the author's opinion, the sillimanite was formed on account of an
undeformed, second-generation of quartz, in fact a second-generation of cordierite.

BERCIA (1972) separated a domain of intermediate low-pressure metamorphism on the south-eastern border
of the Godeanu Mountains, with three metamorphic zones: staurolite-andalusite, andalusite and sillimanite-cordierite-
andalusite, delimited by metamorphic isogrades. It is noteworthy that the author attributes the PT conditions necessary
to achieve this type of metamorphism to an isothermal decrease of pressure (i.e. rapid exhumation). HARTOPANU
(1975) outlined an area of low-pressure metamorphism in the eastern Mehedinti Mountains, with the following zones of
metamorphism: andalusite-staurolite, andalusite-cordierite-staurolite, andalusite-sillimanite-cordierite and sillimanite-
cordierite. In the author's opinion, the necessary favorable PT conditions were achieved by an isobaric growth of
temperature (sic!), without further explanation. It is also worth noting that HARTOPANU (1986) excludes the staurolite
from the low-pressure metamorphic paragenesis, a mineral that he rightly considers a relic, obviously referring to the
first metamorphic event in the Getic Crystaline history, i.e. the medium-grade Cadomian metamorphism (M1).

Based on their previous works, BERCIA & HARTOPANU (1980) outline the low-pressure metamorphic domain
in the Getic Crystalline (Sebes-Lotru Series), circumscribed to the Danubian half-window (Céapatina, Godeanu and
Mehedinti mountains). The metamorphism zones in the Cépatdna Mountains are sillimanite-cordierite and andalusite-
staurolite-sillimanite. This is the Hercynian metamorphic event (M2), of low-pressure and relatively high-temperature.
This time the two authors return to the old hypotheses regarding the cause of low-pressure metamorphism, namely the
more or less direct contact of the Getic crystalline basement with the hot Danubian granites, therefore an isobaric increase
of temperature. The authors omitted also to include in this metamorphic domain the area of gneisses with sillimanite and
cordierite described by GHIKA-BUDESTI (1934) in the Lotru Mountains as a thermal contact facies.

PETROGRAPHIC STUDY

The general mineralogical association of cordierite-bearing rocks contains kyanite, staurolite, garnet and
cordierite I (Figs. 1, 2), as relic minerals of the M1 metamorphic event, cordierite II (ubiquitous) and fibrolitic
sillimanite, in some areas (Fig. 2), as neoformation minerals of the M2 metamorphic event. The two generations of
cordierite have different physiographic characters. The cordierite I, of higher temperature, has lower refractive indices,
shows obvious parting planes (Fig. 1a), is sometimes twinned, lamellar or simple twins (Fig. 1b), frequently pinitized,
and contains inclusions of cordierite II, microblastic garnet (Fig. 1d), zircon, apatite (Fig. 1d), muscovite, biotite and
opaque minerals, the last two frequently arranged on the parting planes (Fig.l1a). It sometimes occurs as poikilitic
phenoblasts, with inclusions of garnet, biotite and separations of cordierite II on discrete parting planes. Very rarely it
includes idiomorphic biotite in the form of hexagonal crystals.

The cordierite II, of lower temperature, occurs in relatively large grains, usually in micaceous rocks, and in
monomineralic aggregates or associated with quartz, usually in gneissic rocks. The mineral is fresh, untwined, without
parting and shows anomalous birefringence colors (golden, blue), especially on the edges of the granules (Figs.lc, 2a).
It contains inclusions of cordierite I, garnet, staurolite or kyanite, minerals which in turn may include cordierite II
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formed on their account. Relatively often, the sillimanite is formed on account of the cordierite II, especially in the
Sebes-Cibin Mountains and north-western Fagaras Mountains (Fig. 2), sometimes at the expense of biotite.

Cordierite and sillimanite in the Cibin Mountains. The paragenesis sillimanite-cordierite II frequently
occurs in the mica schists more or less mylonitized along the subhorizontal Paltinis Shear Zone between the mica
schists formation at the top of the Getic Crystalline and the underlying quartzo-feldspathic gneisses formation
(STELEA, 2000). Geographically speaking, this paragenesis especially occurs in the Paltinis area and the upper basin of
the Cibin River. As a rule, sillimanite occurs in acicular fascicles (Fig. 2a, b), sometimes widely developed (Fig. 2c¢),
included in post-kinematic aggregates of cordierite 1. The mineral association also includes muscovite, margarite and
post-cinematic chloritoid (STELEA, 2000). The relic M1 paragenesis consists of garnet, staurolite, kyanite and
cordierite I. We also found cordierite II with acicular sillimanite inclusions in micaceous gneisses on the Valea
Manileasa, in the Lotru River basin (Fig. 2d).

Figure 2. a). Mica schist with sillimanite fascicles in aggregates of cordierite II (cd II); Cibinul Mare Valley. b) Micaschist with
sillimanite fascicles (si) in cordierite II (cd II); Paltinis area. ¢) Mica schist with cordierite II (cd II) and large fascicle of sillimanite
(si); Batrana Saddle. d) Gneiss with sillimanite (si) in cordierite II (cd II); Manileasa Valley. ) Micaceous gneiss with relics of
garnet (gr) and cordierite II (cd II) with microblastic sillimanite (si); Moasa Sebesului Valley. f) Micaceous gneiss with relics of
staurolite (st) and aggregates of cordierite II (cd II) with acicular sillimanite (si); Moasa Avrigului Valley. Cross-polarized light.
The photos width is of 0,7 mm (a, b, d, e, f) and 1,4 mm (c).

Cordierite and sillimanite in the Fagiaras Mountains. The paragenesis sillimanite-cordierite II in this region
is frequent the north-western part of the Fagaras Mountains. Rare occurrences also occur in their central part, in the
Negoiu Peak area. Sillimanite occurs as microblastic acicular nests in cordierite II (Fig. 2e, f) and even in cordierite I,
frequently on the edge of the cordierite grains (Fig. 2e, f). Large sillimanite fascicles do not occur in the Fagaras
Mountains. As in the Cibin Mountains, the relic M1 paragenesis consist of garnet, staurolite, kyanite, cordierite I.

DISCUSSIONS AND CONCLUSIONS

The spatial distribution of the rocks with cordierite and sillimanite in the central area of the Cibin Mountains
and the northwestern area of the Fagaras Mountains is not circumscribed to the Getic Nappe half-window so that we can
bring into discussion a possible thermal influence of the Danubian Hercynian granites, however incompatible with the
Cretaceous age of the nappe, currently accepted without reservation by the geological community. As for the rocks with
cordierite and sillimanite in the northwestern Fagaras Mountains, they really have no tangency with the Danubian
granites.

By the way, we do not see what thermal influence could have had the Hercynian granites of the Danubian
domain on the crystalline of the Getic domain before these paleogeographic domains came into tectonic contact during
the Cretaceous, when the Getic Nappe was emplaced. This fact would only have been possible if the Getic thrust had
taken place during the Paleozoic. Of course, MUNTEANU-MURGOCI (1910) considered that the Getic thrust was
initiated during the Paleozoic, a hypothesis also supported by STILLE (1953) and for which there are enough data in the
southwestern part of the South Carpathians, in the area of the Almaj Mountains (e.g. BERCIA & BERCIA, 1980). But
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none of the authors cited above refers to a paroxysmal thrust phase during the Paleozoic, they only refer to the initiation
or the first stage of the Getic thrust.

The cordierite-sillimanite paragenesis in the Cibin and Fagaras mountains characterizes two crystalline islands
located outside the known area of relatively high temperature and low-pressure metamorphism (Fig. 3). This
paragenesis corresponds to the metamorphic zones with sillimanite and cordierite in the Lotru Mountains (GHIKA-
BUDESTI, 1934), in the Mehedinti Mountains (HARTOPANU, 1975) and in the Capitana Mountains (BERCIA &
HARTOPANU, 1980). The paragenesis with cordierite and sillimanite in the Cibin and Figiras mountains also
indicates a low pressure and relatively high temperature metamorphism.

The presence of this type of metamorphism inside the medium-grade metamorphism area is a novelty that
requires explanations. First, possible local causes can be invoked. In this sense, a tectonic heating could be taken into
consideration on the Paltinis Shear Zone, in the case of the Cibin Mountains, and on the ramifications of the
Intramoesian Fault in its western compartment, where dykes of anatectic cordierite-bearing rhyodacites also appear
(STELEA & GHENCIU, 2022), in the case of the Fagaras Mountains. But it is unlikely that the tectonic movements on
a subhorizontal shear zone, such as the Paltinis Shear Zone, lead to low pressures in its adjacent compartments. The
absence of andalusite in the associated mylonites is an argument for this. As for the Intramoesian Fault, it appeared late,
during the Cretaceous, in the Alpine context of the differentiated movements of the peri-Carpathian platforms that led to
the achievement of the current structure of the Carpathian arc.

_M.Wt Tia A -
Figure 3. The two areas with frequent
cordierite and sillimanite in the Cibin and Fagaras mountains.
Geological base according to the Geological Map of Romania, scale 1:500,000.

In our opinion, regional causes must be taken into account, the same ones that determined the metamorphic zonality
in the southwestern area of the Getic Crystalline, with the difference that in the case of the Cibin and Fagéras mountains
cannot be invoked a possible thermal influence of the Danubian granites, anyway consolidated at the time of the Getic Nappe
emplacement. These regional causes relate to the exhumation with different rates of the Getic Crystalline in its pre-Cretaceous
paleogeographic domain, greater in the central area, today mostly eroded (the present areas of the Mehedinti, Godeanu,
Capatana, Lotru, Cibin and northwestern Fagaras mountains). It is reasonable to admit that the exhumation of such a large
crustal block as the Getic Crystalline took place at different rates from one sector to another.

REFERENCES

BERCIA 1. 1972. The metamorphites in the central and southern Godeanu Massif, Southern Carpathians (In
Romanian). Ph. D. Thesis. University of Bucharest. 159 pp.

BERCIA I. & BERCIA E. 1980. The Crystalline of the Danubian domain from the Banat (Romania). Revue Roumain
de Géologie, Géophysique, Géographie. Série Géologie. Academia Romana. Bucuresti. 24: 3-13.

BERCIA 1. & HARTOPANU 1. 1980. Domaines a basse pression dans la série de Sebes-Lotru (Précambrien de la
nappe gétique). Anuarul Institutului de Geologie si Geofizica. Bucuresti. 57: 297-303.

CODARCEA A. 1940. Vues nouvelles sur la tectonique du Banat méridional et du Plateau Mehedinti. Anuarul
Insitutului Geologic al Romaniei. Bucuresti. 20: 1-74.

GHERASI N. 1937. Etude géologique et pétrographique dans les Monts Godeanu et Tarcu. Ph. D. Thesis. Anuarul
Institutului Geologic al Romdniei. Bucuresti. 18: 1-78.

GHIKA-BUDESTI S. 1934. Etudes géologiques et pétrographiques dans les Muntii Lotrului (Carpates Méridionales,
Roumanie). Ph. D. Thesis. Université de Béle. Anuarul Institutului Geologic al Romaniei. Bucuresti. 16: 419-480.

10



Muzeul Olteniei Craiova. Oltenia. Studii i comunicari. Stiintele Naturii. Tom. 39, No. 2/2023 ISSN 1454-6914

GHIKA-BUDESTI S. 1940. Les Carpates Méridionales Centrales. Recherches pétrographiques et géologiques entre le
Parang et le Negoi. Anuarul Institutului Geologic al Romdniei. Bucuresti. 20: 175-220.

HARTOPANU 1. 1972. Roci cu silimanit din Muntii Sebes. Dari de Seamd ale Institutului de Geologie si Geofizicd.
Bucuresti. 59: 193-205.

HARTOPANU 1. 1975. Metamorfismul de presiune coborata din Muntii Mehedinti (peticul de Bahna). Ddri de Seamd
ale Institutului de Geologie si Geofizica. Bucuresti. 61(1): 217-238.

HARTOPANU 1. 1986. Problems of the metamorphic zonality in the South Carpathians and the Apuseni Mountains
(Romania). In Craig J. R. et al. (eds.). Mineral parageneses. Teophrastus. Athens. 521-544.

MRAZEC L. & MUNTEANU-MURGOCI G. 1897. Contribution a I’étude pétrographique des roches de la zone
centrale des Carpathes méridionales. II. Sur les gneise a cordiérite des Montagnes du Lotru. III. La Wehrlite du
Mont Ursu. Buletinul Societatii de Siinte. Bucuresti. 6(3): 252-264.

MUNTEANU-MURGOCI G. 1910. The geological synthesis of the South Carpathians. Compte Rendu du XI-éme
Congreés International de Géologie. Stockholm. 871-880.

STELEA 1. 1992. Considerations on the lithostratigraphy and metamorphism of the Fagaras Series. Romanian Journal
of Petrology. Institutul Geologic al Romaniei. Bucuresti. 75: 183-188.

STELEA 1. 2000. Formatiuni blastomilonitice in Muntii Sebes. Ph. D. Thesis. Univesity of Bucharest. 115 pp.

STELEA 1. & GHENCIU MONICA. 2022. Cordierite in the magmatic rocks from the Sebes-Cibin Massif and the Fagaras
Mountains (Romania). Oltenia. Studii si comunicari. Stiintele Naturii. Muzeul Olteniei Craiova. 38(1): 7-11.

STILLE H. 1953. Der geotectonische Veregang der Karpaten. Beihefie zum Geologische Jidrbuch. Bundesanstalt fiir
Geowissenschaften und Rohstoffe. Hannover. 8: 1-239.

Stelea Ion
Geological Institute of Romania 1st Caransebes Street, 012271 - Bucharest, Romania.
E-mail: ionstelea@yaho.com

Ghenciu Monica
Geological Institute of Romania 1st Caransebes Street, 012271 - Bucharest, Romania.
E-mail: monica_ghenciu@yahoo.com

Culescu Flori
Geological Institute of Romania 1st Caransebes Street Bucharest, Romania.

E-mail: m_flori_ m@ yahoo.com

Received: January 22, 2023
Accepted: August 01, 2023

11




<<
  /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


