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Abstract. The history, aims and the results are summarized of the project “The role of the Balkan Peninsula in the origin and 
genesis of the soil fauna of the Carpathian Basin”, supported by the Hungarian Scientific Research Found (OTKA No. 
K72744) and led by the late Prof. Sándor Mahunka are communicated. During the project 48 species new to science were 
discovered belonging to different groups of soil animals (Lumbricina, Oribatida, Uropodina, Zerconida, Opilionida and 
Collembola). The “Illyric-Dacian pincer” theory was affirmed and the close connections between Balkanic and Carpathian 
Basin’s pedofauna were also demonstrated. 
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INTRODUCTION 
 

he Balkan Peninsula is one of the character-
istic and well demarcated regions of Europe; 

its Western, Southern, and Eastern borders are de-
limited by the Mediterranean and the Black Sea, 
but the Northern border is more problematic. 
Most scientists agree that the North-Eastern limit 
of the Balkan Peninsula is the Danube River how-
ever there are some views suggesting that the 
North-Eastern Border is the Southern fringe of the 
Carpathian Arc, which means that Dobrudja can 
be part of the Balkan as well. Similarly to the 
North-Eastern border of the Balkan Peninsula 
there are several conceptions on its North-West-
ern border as well. One regards the Drava River 
delimiting the Balkans, placing several Slavonian 
mountains such as the Papuk Mts., Psunj Mts. 
etc., and even more the Fruska Gora, and all of 
Slovenia as part of the Balkan Peninsula. Another 
hypothesis places the border to the Sava River and 
consequently relegates all of the previously men-
tioned regions to the Carpathian Basin or to the 

Alps. Either of the views is valid it is clear that 
there is no sharp limit between the Carpathian 
basin and the Balkans and this is true not only for 
the geography of the region but also for its fauna 
as well.  
 

HISTORY 
 

Hungarians zoologists have paid always espe-
cial attention to the Balkan Peninsula, and a 
number have contributed in its zoological explo-
ration as well. Although the zoological research 
had begun as early as the eighteen century the 
systematic exploration of the Balkan started – 
with more or less intensity depending on the ac-
tual political situations – at the beginning of the 
twenties century.  

 
The first Hungarian zoological research was 

launched by Imre Frivaldszky (1799–1780). He 
organized and led expeditions to Macedonia, Bul-
garia, and Turkey. From the material collected a 
number of beetle, butterfly, and mollusc species 
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new to science were described. He authored also 
the description of the now widely distributed col-
lared dove (Sterptopelia decaocto Frivaldszky, 
1838).  

 
Károly Brancsik (a physician and zoologist 

1842–1915) director of the Tencsény County Mu-
seum (now in Slovakia) led three expeditions to 
the Balkan collecting in Dalmatia and Bosnia 
however, the most intensive research of this pe-
riod was carried out by Ernő Csíki (1875–1954) 
who even before the First World War made col-
lections in Bosnia and Dalmatia. During the War 
he followed the Austro-Hungarian army and col-
lected all around in the occupied territories and 
brought home an extremely rich material just 
before collapsing the front. His first scientific re-
sults were published by the Hungarian Academy 
of Sciences in a two volumes book entitled “A 
Magyar Balkán Kutatás Eredményei I-II„ (Results 
of the Hungarian Balkan Researches I-II.).  

 
After a long silence in the seventies and eight-

ies the Balkan research started again but mainly 
with expeditions to the “available” countries (i.e. 
the former Eastern Bloc countries). This research, 
although restricted in scope, resulted in the publi-
cation of remarkable scientific results (Pintér 
1968, 1978, Varga 1978, 1984). However, the 
intensive Balkan research was re-launched only 
around the new millennium. Since then the staff 
of the Hungarian Natural History Museum orga-
nized several collecting trips to Albania and the 
former Yugoslav countries collecting soil sam-
ples, plants, molluscs and other invertebrate mate-
rial (Subai & Fehér 2006).  

 
The scientific elaboration of these and other 

samples confirmed that the Balkan refuge and the 
Balkan Peninsula itself might have played an im-
portant role in the postglacial faunagenesis of the 
Carpathian Basin (Mahunka 1991a, 1991b, 1993). 

 
After the long project of the Zoology Depart-

ment of the Hungarian Natural History Museum 
(Faunagenesis of the Carpathian Basin [see: Ma-
hunka 2007]) a new, research was organized by 
Professor Sándor Mahunka (1937–2012).  

The aim of this project was to study the role of 
the Balkan Peninsula in the faunagenesis of the 
Carpathian Basin.  

 
The postglacial colonization of the Carpathian 

basin from the Balkan refuges is quite well docu-
mented for both the vertebrate (Seddon et al. 
2001, 2002, Marmi et al. 2006) and invertebrate 
taxa (Cooper et al. 1995, Horn et al. 2006, 
Schmitt et al. 2006, Varga 1995). However, the 
majority of these studies focused on vagile, easily 
dispersing animals. But our knowledge on the 
low-dispersing, almost sedentary animals such as 
the members of the soil fauna is rather scant. In 
this manner we know almost nothing about the 
repopulation of the Carpathian basin by the mem-
bers of the soil mega- macro and meso-fauna 
except a few cases for the oribatid mites (Acari: 
Oribatida) where the “Illyric-Dacian pincer” the-
ory was established (Mahunka & Mahunka–Papp 
2004). According to this theory the humid and 
sub-humid Illyric species were spread along the 
eastern fringe of the Alps up to the Őrség, Sziget-
köz, Fertő regions and the xeric species towards 
the southern side of the Bakony, Vértes, and Pilis 
mountains. The other stalk of the pincer is repre-
sented by the South-Eastern (Moesian) species 
spreading up to the North-Eastern part of Hungary 
(Aggteleki Mts. Szatmár-Beregi plain) mostly via 
the Transylvanian Island Mountains (Apuseni) 
and/or the western slopes of the Eastern-Car-
pathian Arc.  

 
Since the early zoological investigations on the 

Balkan Peninsula started two hundred years ago, 
did not focus on the soil dwelling animals new 
collection trips were planned and organized to the 
Balkan Peninsula in the framework of the project 
“The role of the Balkan Peninsula in the origin 
and genesis of the soil fauna of the Carpathian 
Basin” supported by the Hungarian Scientific Re-
search Found (OTKA 72744). The focus groups 
were the most important representatives of the 
pedofauna such earthworms, mites, springtails 
and Opiliones. The collections covered the whole 
area of the Balkan Peninsula and the material col-
lected was elaborated from faunistical and taxono-
mical and also biogeographical point of view. 
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RESULTS 
 

Analyzing the huge material collected in the 
Carpathians, the Carpathian Basin, and the Bal-
kans we successfully demonstrated that the earth-
worm fauna of the Carpathians and the Carpathian 
Basin is highly endemic. The 40.12% endemism 
ratio is extraordinary in continental faunas, that is 
due to the insular-like isolation of the region and 
the fact that the Carpathian Basin was always ice-
free during the last glaciations (Pop et al. 2010, 
Csuzdi et al. 2011). The earthworm fauna is en-
riched with West- and East Balkanic (Illyric and 
Moesian respectively) elements of which the Illyr-
ic species spread along the Eastern fringe of the 
Alps up to Lower Austria. The true Moesian ele-
ments enter the Carpathian Basin along the Da-
nube River and the Cerna Valley, however they 
do not cross the Mures River (Csuzdi et al. 2011, 
Pop et al. 2012). 

 
The investigated mite groups show different 

types of connections between the Carpathians, the 
Carpathian Basin, and the Balkan. Several oriba-
tid species confirm the “Illyric-Dacian pincer” hy-
pothesis. Illyric species [e.g. Allosuctobelba gran-
dis grandis (Paoli, 1908) or Cultroribula juncta 
(Michael, 1885) ] collected in several countries of 
the western Balkans (e.g. Albania, Croatia, Slo-
venia) were also found along the western border 
of Hungary up to the Kőszegi Mts. On the con-
trary, the Moesian elements (e.g. Zygoribatula un-
dulata (Berlese, 1916), which was described from 
the Danube Delta) are distributed in the eastern 
part of Hungary, in several cases from the Eastern 
part of the Hungarian Great Plain to the Hunga-
rian Northern Mountains.  

 
Occurrences of the other mites can show a 

circum-pannonic distribution, which can mean an 
existing connection among the Balkanic Moun-
tains, the Carpathians and the Alps. This distribu-
tion type relates to the Uropodina species Tra-
chytes irenae Pecina, 1970 and Trachytes car-
pathicus Kontschán, 2007, but this distribution 
type can be observed in the largest European 
springtail species [Tetrodontophora bielanensis 
(Waga, 1842)] as well. According to our results, 

we can conclude that the mountainous regions of 
the Balkan Peninsula have played a key role in the 
formation of the soil mesofauna of the Carpa-
thians and the Carpathian Basin. 

 
Regarding the arachnid order Opiliones and 

the insect order Dermaptera, shared fauna of the 
Carpathian Basin and the Balkan is limited to 
widespread, mostly Central European taxa. These 
are distributed in areas of continental or montane 
climate, and lacking in the coastal areas and the 
Southern Balkan (Murányi 2013b: Figs. 33–34), 
but some cosmopolitan species like Forficula 
auricularia Linnaeus, 1758 inhabit the whole Bal-
kanic mainland and some of the isles (Murányi 
2013b: Fig. 35). The few known, strictly Carpa-
thian montane species are not yet found even in 
the connected Stara Planina, whereas some Alpine 
taxa distributed also in the Western Balkan like 
the genus Megabunus Meade, 1855 (Murányi 
2013a: Fig. 63) relating to an Illyric type of dist-
ribution. 

 
Distribution of Balkan endemic species in the 

arachnid order Opiliones delimitate three distinct 
areas: the Illyric (with some species distributed 
southwards to Epirus), the Moesian and the South 
Aegean centres (Murányi 2013a: Figs. 63-64). 

 
During the term of our project (2007-2012) six 

papers on earthworms (Csuzdi & Pop 2008; 
Csuzdi et al. 2011, Szederjesi & Csuzdi 2012a, 
2012b, Szederjesi 2013a, 2013b), 15 papers on 
mites (Kontschán 2008, 2009, 2010, 2011a, 
2011b, Kontschán & Gyuris 2010, Kontschán & 
Ujvári 2008, Mahunka 2008a, 2008b, Mahunka & 
Mahunka-Papp 2008, 2010 Ujvári 2009, 2010a, 
2010b, 2011, Ujvári & Călugăr 2010), four on 
springtails (Dányi 2010, Dányi & Traser 2008, 
Traser & Dányi 2008, Dányi et al. 2010) and one 
paper on Opiliones (Murányi 2008) were pub-
lished in different journals. So far 48 species new 
to science were discovered in this region and 
several dozen new records for the different coun-
tries of the Balkan Peninsula were reported.  
 

Acknowledgements – This research was supported by 
the Hungarian Scientific Research Found (OTKA No. 
K72744). Our thanks are due to Ms. Emma Sherlock (NHM, 
London) for polishing the English of the text. 



 
Mahunka, Murányi & Kontschán: The role of the Balkan in the origin of the soil fauna of the Carpathian Basin 

 
 

 8 

REFERENCES 
 
COOPER, S. J., IBRAHIM K. M., & HEWITT G. M. (1995): 

Postgalcial expansion and genom subdivision in the 
European grasshopper Chortipus parallelus. Mole-
cular Ecology, 4: 49–60.  

CSUZDI, CS. & ZICSI, A. (2003): Earthworms of Hun-
gary. Pedozoologia Hungarica, No. 1. Hungarian 
Natural History Museum Budapest, pp. 271. 

CSUZDI, CS. & POP, V. V. (2009): New data on the 
earthworm fauna of the Maramures Mts. (Eastern 
Carpathians, Romania) (Oligochaeta, Lumbricidae). 
Studia Universitatis „Vasile Goldiş”, Seria Ştiin-
ţele Vieţii, Arad, 18(suppl): 145–152. 

CSUZDI, CS., POP, V. V. & POP, A. A. (2011): The 
earthworm fauna of Carpathian Basin with new 
records and description of three new species 
(Oligochaeta: Lumbricidae). Zoologischer Anzei-
ger, 250: 2–18. 

DÁNYI, L. & TRASER, GY. (2008): Contribution to the 
Collembola fauna of Maramureş county, Romania. 
Studia Universitatis „Vasile Goldiş”, Seria 
Ştiinţele Vieţii, Arad, 18(suppl): 211–220. 

DÁNYI, L. (2010): Review of the genus Bilobella 
Caroli, 1912 in the Balkan Peninsula with descrip-
tion of a new species (Collembola: Neanuridae). 
Zootaxa, 2605: 27–44. 

DÁNYI, L., TRASER, GY. & KAPRUS, I. (2010): Redes-
cription of Friesea handschini Kseneman, 1938 
(Collembola, Neanuridae) with notes on intra-
specific variability of the species. Zootaxa, 2620: 
45–55. 

HORN, A., ROUX-MORABITO G., LIEUTIER F. & KER-
DELHUE C. (2006): Phylogeographic structure and 
past history of the circum-Mediterranean species 
Tomicus destruensis Woll. (Coleoptera, Scoly-
tinae). Molecular Ecology, 15: 1603–1615. 

KONTSCHÁN, J. (2008): Labidostommatid mites (Acari: 
Prostigmata: Labidostommatidae) from the county 
Maramureş (Romania). Studia Universitatis „Va-
sile Goldiş”, Seria Ştiinţele Vieţii, Arad, 18(suppl): 
359–364. 

KONTSCHÁN, J. (2009): First record of eleven Uropo-
dina species from Slovenia (Acari: Mesostigmata). 
Acta entomologica Slovenica, 17(2): 107–114. 

KONTSCHÁN J. (2010): Taxonomical and faunistical 
studies on the Uropodina mites of Greece (Acari: 

Mesostigmata). Opuscula Zoologica Budapest, 
41(1): 29–38. 

KONTSCHÁN, J. (2011a): Resurrection of the genus 
Capitodiscus Vitzthum, 1931 with description of 
Capitodiscus admirandus n. sp. from Croatia 
(Acari: Mesostigmata: Uropodina). Opuscula 
Zoologica Budapest, 42(1): 35–41. 

KONTSCHÁN, J. (2011b): Notes on the family Macro-
dinychidae (Acari: Uropodina) with description of 
two new species. Journal of Natural History 
45(25–26): 1619–1636.  

KONTSCHÁN, J. & GYURIS, E. (2010): Hemipteroseius 
adleri Costa, 1968 collected on red firebug: the first 
record of the family Otopheidomenidae Treat, 1955 
(Acari: Mesostigmata) in Hungary. Opuscula 
Zoologica Budapest, 41(2): 241–243. 

KONTSCHÁN, J. & UJVÁRI, ZS. (2008): Mesostigmatid 
mites from Maramureş (Acari: Mesostigmata). 
Studia Universitatis „Vasile Goldiş”, Seria Ştiin-
ţele Vieţii, Arad, 18(suppl): 347–356. 

KONTSCHÁN, J., MURÁNYI D. & TRASER GY. (2003): 
Data to the distribution of the Tetrodontophora 
bielanensis (Waga, 1842) (Collembola: Onychiu-
ridae). Annales historico–naturales Musei nation-
nalis Hungarici, 95: 107–111. 

MAHUNKA, S. (1991a): The oribatid (Acari: Oribatida) 
fauna of the Bátorliget nature conservation areas 
(NE Hungary). In. MAHUNKA, S. (Ed.) The Bátor-
liget Nature Reserves – after forty years. Hungarian 
Natural History Museum, Budapest, p. 727–783. 

MAHUNKA, S. (1991b): The Bátorliget Nature Reserves 
– after forty years - (Concluding remarks). In. 
MAHUNKA, S. (Ed.) The Bátorliget Nature Reserves 
– after forty years. Hungarian Natural History 
Museum, Budapest, p. 49–54. 

MAHUNKA, S. (1993): Hungaromotrichus baloghi gen. 
et sp. n. (Acari: Oribatida), and some suggestions to 
the faunagenesis of the Carpathian Basin. Folia 
entomologica hungarica, 54: 75–83. 

MAHUNKA, S. (2007): A talajzoológia szerepe és 
jelentősége a faunakutatásban. In. FORRÓ, L. (Ed.) 
A Kárpát-medence állatvilágának kialakulása. Ma-
gyar Természettudományi Múzeum, Budapest, p. 
11–12. 

MAHUNKA, S (2008a): Dissorhina cretensis n. sp. and 
some other remarkable oribatid mites (Acari: 
Oribatida) from Crete, Greece. Opuscula Zoologica 
Budapest, 39: 43–51. 



 
Mahunka, Murányi & Kontschán: The role of the Balkan in the origin of the soil fauna of the Carpathian Basin 

 
 

 9

MAHUNKA, S. (2008b): Faunistical and taxonomical 
studies on oribatids collected in Albania (Acari: 
Oribatida), I. Opuscula Zoologica Budapest, 37: 
43–62. 

MAHUNKA, S. & MAHUNKA-PAPP, L. (2004): A cata-
logue of the Hungarian Oribatid mites (Acari: Ori-
batida). Pedozoologia Hungarica, 2. Hungarian 
Natural History Museum Budapest, pp. 363. 

MAHUNKA, S. & MAHUNKA-PAPP, L. (2010): New and 
little known oribatid mites from the Carpathian ba-
sin and the Balkan Peninsula (Acari: Oribatida). 
Acta Zoologica Academiae Scientiarum Hungari-
cae, 56(3): 211–234. 

MARMI, J., LÓPEZ-GIRÁLDEZ F., MACDONALD D. W. 
CALAFELL F., ZHOLNEROVSKAYA E. & DOMINGO-
ROURA X. (2006): Mitochondrial DNA reveals a 
strong phylogeographic structure in the badger a-
cross Eurasia. Molecular Ecology, 15: 1007–1020. 

MURÁNYI, D. (2008): The first species of the genus 
Megabunus Meade, 1855 (Opiliones: Phalangiidae) 
in the Balkan region. Opuscula Zoologica Buda-
pest, 39: 59–63. 

MURÁNYI, D. (2013a): Poorly-known phalangiid har-
vestmen (Opiliones: Phalangioidea) from the Bal-
kan. Opuscula Zoologica Budapest, 44(suppl. 1): 
139−156. 

MURÁNYI, D. (2013b): Data to three insect orders (Em-
biidina, Dermaptera, Isoptera) from the Balkans. 
Opuscula Zoologica Budapest, 44(suppl. 1): 
167−186. 

PINTÉR, L. (1968): Über bulgarische Mollusken. Mala-
kologische Abhandlungen, Staatliches Museum für 
Tierkunde Dresden, 2: 209–230. 

PINTÉR, L. (1978): Studien an Monacha Fitzinger 
(Gastropoda, Helicidae). II. Zur Kenntnis griech-
ischer Monacha-Arten. Annles historico-naturales 
Musei nationalis hungarici, 70: 353–356. 

POP, A. A., POP, V. V. & CSUZDI, CS. (2010): Signi-
ficance of the Apuseni Mountains (the Carpathians) 
in the origin and distribution of Central European 
earthworm fauna. Zoology in the Middle East, 
supplementum 2: 89–110. 

POP, V. V., POP, A. A. & CSUZDI, CS. (2012): An anno-
tated checklist of the Romanian earthworm fauna 
(Oligochaeta, Lumbricidae). Zoology in the Middle 
East, supplementum 4: 59–70. 

SCHMITT, T., HABEL J.C. ZIMMERMANN M. & MÜLLER 
P. (2006): Genetic differentiation of the Marbled 

White butterfly, Melanargia galathea, accounts for 
glacial distribution patterns and postglacial range 
expansion in Southeastern Europe. Molecular Eco-
logy, 15: 1889–1901. 

SEDDON, J. M., SANTUCCI F., REEVE N. J. & HEWITT G. 
M. (2001): DNA footprints of European hedgehogs, 
Erinaceus europeus and E. concolor. Pleistocene 
refugia, postgalcial expansion and colonization 
routes. Molecular Ecology, 14: 2187–2198. 

SEDDON, J. M., SANTUCCI F., REEVE N. J. & HEWITT G. 
M. (2002): Caucasus Mountains divide postulated 
postglacial colonization routes in the white-breast-
ed hedgehog, Erinaceus concolor. Journal of 
Evolutionary Biology, 15: 463–467. 

SUBAI, P. & FEHÉR, Z. (2006): Revision of the Arian-
tinae, 3. Superba n. gen., with the description of 
three new species (Gastropoda: Pulmonata: Heli-
cidae). Archiv für Molluskenkunde, 135: 205–223. 

SZEDERJESI, T. & CSUZDI, CS. (2012a): New earth-
worm species and records from Albania (Oligo-
chaeta, Lumbricidae). Acta Zoologica Academiae 
Scientiarum Hungaricae, 58(3): 259–274. 

SZEDERJESI, T. & CSUZDI, CS. (2012b): New and little 
known earthworm species from Greece (Oligo-
chaeta: Lumbricidae, Acanthodrilidae). Zootaxa, 
3304: 25–42. 

SZEDERJESI, T. (2013a): New earthworm records from 
the former Yugoslav countries (Oligochaeta, Lum-
bricidae). Opuscula Zoologica Budapest, 44(1): 
61–67. 

SZEDERJESI, T. (2013b): New earthworm records from 
Bulgaria (Oligochaeta, Lumbricidae). Opuscula 
Zoologica Budapest, 44(1): 77–83. 

TRASER, GY. & DÁNYI, L. (2008): Lepidocyrtus 
mariani sp. n., a new springtail species from Hun-
gary (Collembola: Entomobryidae). Opuscula Zoo-
logica Budapest, 39: 91–98. 

UJVÁRI, ZS & CĂLUGĂR, A. (2010): New zerconid mite 
species (Acari: Mesostigmata: Zerconidae) from 
Romania. Acta Zoologica Academiae Scientiarum 
Hungaricae, 56 (3): 235–255. 

UJVÁRI, ZS. (2009): Contribution to the Mesostigmata 
fauna of Slovenia (Acari: Mesostigmata: Zerconi-
dae et Macrochelidae). Acta entomologica Slo-
venica, 17(2): 115–124. 

UJVÁRI, ZS. (2010a): Zerconid mites (Acari: Meso-
stigmata: Zerconidae) from Croatia with descrip-
tion of four new species. Journal of Natural His-
tory, 44: 1671–1696. 



 
Mahunka, Murányi & Kontschán: The role of the Balkan in the origin of the soil fauna of the Carpathian Basin 

 
 

 10 

UJVÁRI, ZS. (2010b): First records of zerconid mites 
(Acari: Mesostigmata: Zerconidae) from Albania, 
with description of three new species. Opuscula 
Zoologica Budapest, 41 (1): 57–75. 

UJVÁRI, ZS. (2011): Six new species of Prozercon 
Sellnick, 1943 (Acari, Mesostigmata, Zerconidae) 
from Greece, with remarks on the genus. Zootaxa, 
2785: 1–31. 

VARGA, A. (1978): Zur Kenntnis des Formenkreises 
von Cochlostoma (Turritus) nanum (Westerlund) 

(Mollusca, Cyclophoridae). Annales historico-natu-
rales Musei nationalis hungarici, 70: 349–351. 

VARGA, A. (1984): The Cochlostomata genus (Gastro-
poda, Prosobranchiata) in Yugoslavia. I. Anato-
mical studies. Miscellanea Zoologica Hungarica, 2: 
51–64. 

VARGA, Z. (1995): Geographical patterns of biological 
diversity in the Palearctic region and the Carpathian 
Basin. Acta Zoologica Academiae Scientiarum 
Hungaricae, 41(2): 71–92. 

 
 



<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>







    /HEB (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


