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PRELIMINARY DATA REGARDING BEETLE PARASITE SPECIES 
COLLECTED FROM DIFFERENT ECOSYSTEMS  

MET IN DOLJ COUNTY IN 2017 
 
 

LILA Gima 
 

Abstract. The research studies on the diversity of parasite beetles from Dolj County exposed in this paper were achieved in 2017. 
The beetle biological material (32 specimens, 4 of which displaying various parasite forms) was collected from terrestrial ecosystems 
- Radomir, Bistreț, Valea Stanciului, Bâlta. The hosts, from the systematic viewpoint, belong to the order Coleoptera, respectively to 
2 subfamily- Dynastidae and Scarabaeinae, from Scarabaeidae family. The species on which parasites were found are Onthophagus 
(Palaeonthophagus) vacca (Linnaeus 1758); Onthophagus taurus (Schreber, 1759); Oryctes nasicornis Linnaeus 1758 and Copris 
lunaris (Linnaeus 1758). From the systematic viewpoint, the identified parasites are mites and grouped as follows: Macrocheles sp. 
(Mesostigmata: Dermanyssina: Eviphidoidea: Macrochelidae) and Hypoaspis sp. (Mesostigmata: Laelapidae). The dominant species 
is represented by mites, Macrocheles sp., identified in O. vacca and O. taurus, new for Dolj, Romania. In this paper we expose the 
results of research conducted in two species of parasites (Macrocheles punctillatus, identified in O. vacca and Hypoaspis sp. to 
Copris lunaris); the other will be set out in a forthcoming paper.  
 
Keywords: mites, beetles, ecosystems. 
 
Rezumat. Date preliminare privind specii de paraziţi la coleoptere din diferite ecosisteme din judeţul Dolj 
colectate în 2017. Cercetările privind diversitatea paraziţilor la coleoptere din judeţul Dolj expuse în lucrarea de faţă au fost 
realizate în anul 2017. Materialul biologic de coleoptere (32 exemplare din care 4 exemplare au diverse forme parazite) a fost 
colectate din ecosisteme terestre (Radomir, Bistreț, Valea Stanciului, Bâlta). Gazdele, din punct de vedere sistematic, aparţin 
ordinului Coleoptera încadrându-se în 2 familii: Dynastiidae și Scarabaeidae. Speciile pe care s-au găsit paraziți sunt: O. 
(Palaeonthophagus) vacca (Linnaeus 1758); O. taurus (Schreber, 1759); O. nasicornis Linnaeus 1758 și C. lunaris (Linnaeus 1758). 
Paraziţii identificați în urma cercetărilor de specialitate, din punct de vedere sistematic, sunt acarieni și sunt încadrati astfel: 
Macrocheles sp. (Mesostigmata: Dermanyssina: Eviphidoidea: Macrochelidae) și Hypoaspis sp. (Mesostigmata: Laelapidae). Specia 
dominantă ca și parazit este reprezentată de către acarieni, Macrocheles sp., identificați la O. vacca și O. taurus. În lucrarea de faţă 
vom expune rezultatele cercetărilor efectuate la două specii de paraziţi (Macrocheles punctillatus identificat la O. vacca și Hypoaspis 
sp. la Copris lunaris), celelalte urmând a fi expuse într-o lucrare viitoare.  

 
Cuvinte cheie: acarieni, coleoptere, ecosisteme. 

 
INTRODUCTION 

 
The purpose of this paper is to present some contributions to the knowledge of the diversity of parasites, 

analyzing beetle species present in different types of ecosystems in Dolj County. 
In recent years, insects have undergone the complex action of ecological factors (climatic, soil and biotic 

factors) affecting the biological cycles of insects, spread emergence of mass propagation or decrease the number of the 
specimens of certain species, the emergence of new pests, etc. As a result, the number of beetle specimens found in the 
studied ecosystems was low. 

All the material found on land was identified and analysed; then, the level of infestation was assessed. The 
beetle biological material (32 specimens, 4 of which displaying various parasite forms) was collected from terrestrial 
ecosystem - Radomir, Bistreț, Valea Stanciului, Bâlta. The hosts, from the systematic viewpoint, belong to the order 
Coleoptera, respectively to 2 Dynastidae and Scarabaeidae. The species on which parasites were found are O. vacca 
(Linnaeus 1758); O. taurus (Schreber, 1759); Oryctes nasicornis Linnaeus 1758 and Copris lunaris (Linnaeus 1758). 
From the systematic viewpoint, the identified parasites are mites and grouped as follows: Macrocheles sp. 
(Mesostigmata: Dermanyssina: Eviphidoidea: Macrochelidae) and Hypoaspis sp. (Mesostigmata: Laelapidae). 

 
MATERIALS AND METHODS 

 
The material used in this paper consisted in 32 specimens found in the field, which were identified, analysed 

and studied, three species having parasites. 
The species of beetles are presented in systematic order according to the year they were collected and there are 

mentioned the species of parasite identified for each of them. 
The material was collected in 2017. Collections were made at different dates, in May, June and July. 

Collection date is mentioned for each species. Moreover, for every locality, there are rendered the geographical 
coordinates, flora and fauna information. Collection methods were different according to the analysed host species. 
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1. Collection methods for O. vacca, O. taurus, Oryctes nasicornis and Copris lunaris. 
The insect was sampled from the ground with a pair of tweezers and put in a jar containing filter paper soaked 

in alcohol 4%. There were taken photos and the material was transported to the museum, entomology laboratory, where 
the specialists took samples from the surface of the insect body. To analyze the mites, after taking photos, they were 
placed in a solution of paraffin and sent to the expert for determination. 

2. Collection and research methods for mites 
Each of the four specimenes examined contained mites that was stored in separate glass jars at room 

temperature until they were carefully transported and examined under the microscope. Using tweezers, mites were 
collected from O. vacca, O. taurus, Oryctes nasicornis and Copris lunaris females, more precisely from the feet and the 
ventral side of the abdomen. For identification, the mites were prepared in paraffin. 

To determine the collected material there were used the works of PANIN (1957), in the entomology laboratory 
of the Department of Natural Sciences Museum of Oltenia Craiova. For the some species of mites, the determination 
was performed by Mr. Ismail Babaiean, University of Tehran, College of Agriculture. From the systematic viewpoint, 
the species of Spirocercidae was determined by Mrs. analyst Claudia Mirela Fimon, who will further determine the 
exact species.  

Some of the photos were made with Mr. Cristi Boicea and Mrs. Marilena Boicea - chemist in the laboratory of 
Restoration - Oltenia Museum Craiova by means of the stereomicroscope OLYMPUS 3D and another category were 
made by DMC-FZ62 Panasonic FullHD digital camera by Lila Gima. 

The taxonomy and nomenclature of the identified species is made according to Fauna Europea.  
 

RESULTS AND DISCUSSIONS 
 

The analysed material was represented by 44 specimens of which 7 specimens had parasites. The material was 
collected in 2017 in the following locations: Radomir, Bistreț, Valea Stanciului, Bâlta. There are rendered the collection 
sites, the species of collected beetles and the identified parasites (Table 1). 

 
Table 1. Material collected and their parasites. 

 
 
 
 
 
 
 
 
Host: Onthophagus (Palaeonthophagus) vacca (Linnaeus 1767) 
Parasite: Macrocheles punctillatus (Willmann, 1939). 
Collection site: Radomir 
O. (Palaeonthophagus) vacca (Linnaeus 1767) 
Scarabaeoidea: Scarabaeidae: Scarabaeinae: Onthophagini: Onthophagus: Palaeonthophagus 

The genus Onthophagus is represented in the fauna of Oltenia by 16 species, out of the 24 reported for the 
fauna of Romania (CHIMIŞLIU, 2004). All 16 species were identified in Dolj County entomofauna. 

 

 
Figure 1. Deuteronymphs on the legs (a) fixed with pedicel (b) at O. vacca (orig). 

 

No. Host Parasites Collection site Date of collection
1 Onthophagus (Palaeonthophagus) 

vacca (Linnaeus 1767) 
Macrocheles punctillatus 
(Willmann, 1939) 

Radomir May 17, 2017 

2 Onthophagus taurus  
(Schreber, 1759) 

Macrocheles sp. Bistreț May 17, 2017 

3 Oryctes nasicornis  
Linnaeus 1758 ♀ 

Hypoaspis sp. Valea Stanciului  May 30, 2017 

4 Copris lunaris (Linnaeus 1758) ♀ Uropoda sp. Bâlta June 6, 2017 

a b 
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O. vacca is a species with coprophagous trophic regime, encountered in all climatic conditions, except for the 
alpine steppes, being more common in the area of oak forests and ante-steppes (PANIN, 1957). This species is present 
in most of Southern Europe, Western Asia and North Africa. 

The species of the genus Onthophagus Latr. are hosts for Rhabditistretzeli Sachs., Ascarops strongylina Rud. and 
Gongylonema scutatum Auct. (Nematoda, Secernentea, Spirurida, Gongylonematidae), Macrocheles punctillatus (Willm.), 
Anoetus ferroniarum (Duf.) (Acari, Mesostigmata, Dermanyssoidea, Scheloribatidae). 

The material was found in an area where the locals leave their cattle for grazing. The identified mite species is 
Macrocheles punctillatus (Willmann, 1939) and Radomir locality is a new site for this species. 

The species M. punctillatus is described by Bregetova and Koroleva (1959) (in COSTA, 1966) and Bregetova 
(1960) at Onthophagus sp.; the species is common in Israel in manure stacks (in COSTA, 1964) and reported by 
BALTHASAR (1963) (Figs. 1a, b). 

Macrocheles punctillatus (Willmann, 1939) 
Arachnida: Micrura: Acari: Anactinotrichida: Mesostigmata: Dermanyssina: Eviphidoidea: Macrochelidae: 

Macrocheles: M. punctillatus. 
The species of the genus Macrocheles fall into two main categories, for ecological reasons, which correlate 

with certain morphological features. There are those species usually found in leaves, garbage, moss, bird nests and 
small mammals and other habitats that are not predominantly associated with coprophagous insects and there are 
species that are usually coprophilic, in association with coprophagous insects, but also found in piles of compost, rotting 
grass, dung, generally loose soil that favors the reproduction of synanthropic flies (KRANTZ, 1981). 

The species in the aforementioned group are often forezia species; mostly females can be found on 
coprophagous and necrophagous insects, for example garbage bugs and synanthropic flies. Their males are rarely found. 

Some species of the two categories have certain common characters: M. penicilliger is found on coprophagous 
insects and M. matrius, which is very often associated with chicken manure and compost heaps, is not usually found on 
coprophagous insects. Both species have a strong preponderance. 

It is interesting to note that KRANTZ (1981) showed that the group of glabra species and M. robustulus do not 
share the ambulacral characters in the immature stages found in other Macrocheles species and that M. penicilliger is an 
intermediate between the two main types of ambulacral structures (in KEITH HYATT & EMBERSON, 1988). 

Most species have been found out to be predators specialized on eggs and young larvae of flies, coleopterans 
and also on small nematodes and small worms of Enchytraeidae found in their habitat, although biological data are 
much more fragmented for these species (KEITH HYATT & EMBERSON, 1988). 
Host: Oryctes nasicornis Linnaeus 1758 (The European rhinoceros beetle) ♀ 
Parasite: Hypoaspis sp. 
Collection site: Valea Stanciului 
Oryctes nasicornis Linnaeus, 1758  
Coleoptera: Scarabaeidae: Dynastinae: Oryctes 

It is the only representative of the Dynastinae subfamily found in Northern Europe. It is widespread in the 
Mediterranean basin up to Pakistan, the Near East and North Africa. 

Oryctes is the most economically important genus of rhinoceros beetles in the subfamily Dynastinae (family: 
Scarabaeidae), since is insect pest. It is a sexually dimorphic species. The male's head is topped by a long curved horn 
(hence its common name), while the females have no horns (Fig. 3). 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 

 
 

Figure 3. Deuteronymph of Hypoaspis sp.on O. nasicornis, female (original). 
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Hypoaspis sp. 
Arthropoda: Arachnida: Acari: Mesostigmata: Laelapidae: Hypoaspis 

Fifteen species considered as belonging to Hypoaspis sp. have been reported from Iran so far, including new species. 
Almost all species of Hypoaspis sp., which appear in Iran, are associated with Coleoptera, especially with species belonging to 
the Scarabaeidae family, while few have been collected in the soil (JOHARCHI & SHAHEDI, 2016). 

The Laelapidae family includes about 800 species of dermanyssoid mites, including obligate and facultative 
parasites of vertebrates, paraphagous insects and free-living predators that inhabit the soil litter habitats, as well as nests 
of vertebrates and arthropods (EVANS until 1966, FARAJI & HALLIDAY, 2009; et al., 2009; JOHARCHI et al., 2011; 
JOHARCHI et al., 2012a, b in JOHARCHI & SHAHEDI, 2016). At present, the family is classified in approximately 
144 genera, including Hypoaspis with 36 species. 

The family of Laelapidae mites includes many species that are ectoparasites of small mammals, birds, 
annelids, insects and myriapods, as well as predators in the soil, living freely in the leaf and moss bedding (EVANS & 
TILL, 1979; KHANJANI & UECKERMANN, 2005; FARAJI & HALLIDAY, 2009; KRANTZ & WALTER, 2009 in 
MOHAMMAD KHANJANI et al., 2013).  

In recent years, specialty studies on the presence of mites of the genus Hypoaspis sp. have been carried out 
especially by researchers in Iran (MOHAMMAD KHANJANI et al., 2013; JOHARCHI & SHAHEDI, 2016) 

Many species of Hypoaspis sp. which appear in Iran are associated with Coleoptera, especially with the species 
of the Scarabaeidae family (JOHARCHI & SHAHEDI, 2016). 

Fifteen species considered as belonging to Hypoaspis sp. have been reported from Iran so far, including new 
species (JOHARCHI & SHAHEDI, 2016). 

It is difficult to determine the species, because they are not yet trained specialists. On the other hand, it is 
difficult to draw firm conclusions about the specificity of the host because the studies performed on them are brief.  

Laelapidae species are associated with a variety of insects, including the beetles belonging to the Scarabeidae 
family, which they also use to disperse (JOHARCHI et al., 2017). 

The members of the genus Hypoaspis Canestrini (Fig. 4) and the related genera are predators found in soil, 
litter and moss (EVANS & TILL, 1979 in MOHAMMAD KHANJANI et al., 2013). 

Some of these species are used as biological control agents in greenhouse crops against spiders and thrips, and 
in fungus cultures such as Rhizoglyphus and Tyrophagus spp. (ENKEGARD et al., 1997, LESNA et al., 2000, 
VANNINEN & KOSKULA 2004, BEAULIEU, 2009 in MOHAMMAD KHANJANI et al., 2013).  

 

 
Figure 4. Deuteronymphs of Hypoaspis sp. ventral and dorsal side (orig.). 

 
They can cause significant reductions in the number of fungus and thrips attacks on flowers (BEAULIEU, 

2009 in MOHAMMAD KHANJANI et al., 2013). 
At the same time, Hypoaspis calcuttaensis Bhattacharya significantly reduced the number of root-knot 

nematode, Meloidogyne Javanica (Treub), a pest of the plant Hibiscus esculentus. 
Hypoaspis rhinocerotis Oudemans feeds on the eggs of the coconut rhinoceros beetle Oryctes rhinoceros L., a 

serious pest of coconut palm trees. 
Hypoaspis athiasae Costa, originally associated with O. monocerus Oliver, from Côte d'Ivoire, feeds on O. 

rhinoceros eggs (COSTA, 1971; GERSON et al., 2003 in MOHAMMAD KHANJANI et al., 2013). 
Besides Hypoaspis athiasae, Costa (1971) described yet another species collected from Coleoptera from Israel, 

Côte d'Ivoire and Western Samoa. Khanjani & Ueckermann (2005) described Hypoaspis polyphyllae from Polyphylla 
olivieri (in MOHAMMAD KHANJANI et al., 2013). 
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Polyphylla olivieri (Scarabeidae) is a serious pest of horticultural crops in western Iran. Its larvae cause serious 
damage to the roots of apple and cherry trees, as well as of potatoes, and adults occasionally attack apple and cherry 
leaves (in MOHAMMAD KHANJANI et al., 2013). 
 

CONCLUSIONS  
 

The work joins the efforts of specialists who contribute to the knowledge of entomofauna diversity. 
Of the identified parasite species, we publish only the results for 7 species that we studied, the next ones being 

part of another paper. Cernăteşti, Craiova, Mogoşeşti, Radomir, Bistreţ, Valea Stanciului, Bâlta localities represent new 
collection sites for each species of Coleoptera. 

The species of mites identified in the studied beetles are species reported by foreign authors, but there are no 
mentions of them in the Romanian specialized literature. 

It is difficult to determine the species, because they are not yet trained specialists. On the other hand, it is 
difficult to draw firm conclusions about the specificity of the host because the studies performed on them are brief. 
 

REFERENCES  
 

BALTHASAR V. 1963. Monographie der Scarabaeidae und Aphodiidae der palearktischen undorientalischen Region. 
Coleoptera: Lamellicornia. II. 1. Scarabaeinae 2. Coprinae (Onitini, Oniticellini, Onthophagini). Verlag der 
Tschechoslowakischen Akademie der Wisenschaften. Praga: 627 pp. 390 pp. 

CHIMIŞLIU CORNELIA. 2004. Cercetări taxonomice şi ecologice asupra familiei Scarabaeidae (Insecta: Coleoptera) 
în Oltenia. Universitatea de Ştiinţe Agronomice şi Medicină Veterinară, Bucureşti. Teză de doctorat 
(manuscris). 312 pp. 

COSTA M. 1964. Descriptions of the hitherto unknown stages of Parasitus copridis Costa (Acari: Mesostigmata) with 
notes on its biology. Zoological Journal of the Linnean Society. DOI: 10.1111/j.1096-3642.1964.tb00496.x 
October 1964. Abstract.. 45(305): 209–222. http://onlinelibrarywiley.com/journal/ 10.1111/(ISSN)1096-3642 
(Accessed February, 2017). 

COSTA M. 1966. Notes on macrochelids associated with manure and coprid beetles in Israel. I. Macrocheles 
robustulus (Berlese, 1904). Development and biology. Acarologia, file:///C:/Users/Naturale/Desktop 
/Acarologia-1966-8-532-548.pdf. t. VIII, fasc 4. 535 pp. (Accessed 2016). 

JOHARCHI & SHAHEDI. 2016. A new species of Hypoaspis Canestrini (Acari, Mesostigmata, Laelapidae) associated 
with Oryctes sp. (Coleoptera, Scarabaeidae) in Iran. ZooKeys. 574: 105–107. (2016) doi: 
10.3897/zookeys.574.7767 http://zookeys.pensoft.net (Accessed 2016). 

KRANTZ G. W. 1981. Series Entomologica. Reflections on the biology, morphology and ecology of the 
Macrochelidae. Chapter Ecology and Evolution of the Acari. 55: 291 pp. https://link.springer. 
com/chapter/10.1007%2F978-94-017-1343-6_20 (Accessed March, 2013). 

KEITH H. HYATT & ROWAN M. EMBERSON. 1988. "A review of the Macrochelidae (Acari: Mesostigmata) of the 
British Isles". https://archive.org/stream/biostor-27/biostor-27_djvu.txt (Accessed February, 2017). 

MOHAMMAD KHANJANI, BEHNAZ GHAEDI, EDWARD A. UECKERMANN. 2013. New species of Hypoaspis 
Canestrini and Coleolaelaps Berlese (Mesostigmata: Laelapidae) associated with Polyphylla olivieri Castelnau 
(Coleoptera: Scarabaeidae) in Iran. Zootaxa http://dx.doi.org/10.11646/zootaxa. 3745.4.4.http:// 
zoobank.org/urn:lsid:zoobank.org:pub:B0019B59-DADB-4B87-BBD4-9206F4A38ADF. 3745(4): 469–470 
(Accessed February, 2017). 

OMID JOHARCHI, ESMAEIL BABAEIAN, ELHAM ARJOMANDI. 2017. Laelapid mites associated with insects. 
https://www.researchgate.net/project/Laelapid-mites-associated-with-insects (Accessed February, 2017). 

PANIN S. 1957. Insecta. Coleoptera – Fam. Scarabaeidae II. Fauna R. P. R. 10(4). Edit. Acad. Române. Bucureşti: 315 pp. 
***. http://www.faunaeur.org/ Fauna Europaea (Accessed 2016, February, 2017). 
 
 

Lila Gima 
Oltenia Museum Craiova, Natural Science Department, 

Str. Popa Şapcă, No. 8, 200422 Romania. 
E-mail: lilagima@yahoo.com 

 
 

Received: March 31, 2017 
Accepted: September 2, 2017 



<<
  /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


