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OBSERVATIONS OF THE Lucanus cervus Linnaeus, 1758 (COLEOPTERA:
SCARABAEIDAE) SPECIES IN THE SIBIU AND HUNEDOARA COUNTIES
IN THE CONDITIONS OF 2020

STANCA-MOISE Cristina

Abstract. The purpose of this work is to bring up-to-date about the spreading of Lucanus cervus, by recording its presence in more
habitats in the Sibiu and Hunedoara counties as of 2020. The presence of this species and its study also in this year may be an
important contribution to its monitoring and may be a datum point for the researchers who will tackle in future subjects related to the
specific spreading area for Lucanus cervus in Romania. This work includes information related to the place of collecting, GPS
coordinates, data of collecting, examinations related to mating ritual, the number of the of recorded samples and the habitats where
the species was recorded or captured, in the two counties Sibiu and Hunedoara.
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Rezumat. Observatii asupra speciei Lucanus cervus Linnaeus, 1758 (Coleoptera: Scarabaeidae) in judetele Sibiu
si Hunedoara, in conditiile anului 2020. Scopul acestei lucréri este de a prezenta date despre raspandirea speciei Lucanus
cervus, prin semnalarea prezentei sale in mai multe habitate din judetele Sibiu si Hunedoara, in conditiile anului 2020. Prezenta
acestei specii si studiul ei poate fi o contributie importanta la monitorizarea acesteia si poate fi un punct de referintd pentru
cercetatorii care vor aborda in viitor subiecte legate de zona de raspandire a speciei Lucanus cervus in Romania. Lucrarea include
informatii legate de locul de colectare, coordonatele GPS, date de colectare, etologia legatd de ritualul de imperechere, numarul de
exemplare semnalate si habitatele in care specia a fost inregistrata sau capturata, in cele doud judete, Sibiu si Hunedoara.

Cuvinte cheie: Lucanus cervus, Sibiu, Hunedoara, Transilvania, Romania.

INTRODUCTION

The Lucanus cervus Linnaeus, 1758 is a species belonging to Coleoptera, the most speciose and widespread
order of the Animal Kingdom; it covers all heterotrophic categories in an ecosystem (NITU, 2007). Regarding the
situation of this species in Europe, the degree of danger and legal protection were mentioned by differents specialists
(BARDIANI et al, 2017; BARTOLOZZI & SPRECHER-UEBERSAX, 2006; BARTOLOZZI et al., 2016;
CAMPANARO & BARDIANI, 2012; FREMLIN & FREMLIN, 2010; HALIL et al., 2013; HARVEY et al., 2011;
HAWES, 2008; MENDEZ et al., 2017).

The protection of this species in Romania became important in the moment of the accession to the European
Union. After that, Romania had to align to the requirements of the EU concerning the measures for protection of this
species and to take conservation measures because of the destruction of natural habitats, which constitutes one of the
main threats of this species. Nowadays, L. cervus is a protected species in Romania, according to the Emergency
Ordinance of the Government n0.57/2007 encl. 3 and to the Habitat Directive 92/43/CEE encl.Il.

L. cervus has been recorded in different habitats in Romania (IORGU, 2015). Several authors (CHIMISLIU,
2006, 2007, 2014; FLECK, 1906; IORGU, 2015; MONTANDON, 1906; NEGRU & ROSCA, 1967; NICULESCU &
MITREA, 2016) published details about its presence in our country and evidenced the distribution, mainly in the
afforested zones, at forest margins, on trunks, stumps or on fallen trees, in gardens, parks and areas near forests
(TOMAES et al., 2008).

Starting with the year 2000, the author collected and examined record of L. cervus, in various habitats in the
Sibiu, Harghita, Vélcea and Hunedoara counties (Romania). Some of these data will be published in the future article.

MATERIAL AND METHODS

In May-July 2020, 45 samples of L. cervus (22 females and 23 males), were recorded in various habitats in
Biertan, Sibiu, Sibiel, Gusterita (Sibiu county) and Oréstie and Geoagiu (Hunedoara county), Romania (Fig. 1, Table 1).

Some samples were collected in the habitats with timber resources, in the forests of Dumbrava Sibiului and
Suparatel or in their neighbourhood, in the ecotone of the foothills of Gusterita Hill or near the Orastie forest; the
samples were collected from old trees, at the border of forests or from grassy areas near forest ecosystems, where the
predominant tree species was oak.

The used methods were the signals or observations made in different habitats during the field trips. The
duration of the routes coincides with the period of activity of the insects, respectively the months of May-July of 2020.
The capture data and observation hours are presented in detail at each signaling location, along with the geographical
coordinates and the number of collected specimens.
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RESULTS AND DISCUSSIONS

The climate conditions of the sites of collectings and examinations were as follows: the average temperature of
May-July was 16-18 °C in the Sibiu county and 18-20 °C in the Hunedora county; the average precipitations were 41-50
mm in the Sibiu county and 51-75 mm — in the Hunedoara county.
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Figure 1. The studied area in Romania: 1 — Sibiu, 2 — Dumbrava Sibiului Forest, 3 — Gusterita, 4 — Sibiel,
5 — Biertan from the Sibiu county, 6 — Orastie and 7 — Geoagiu from the Hunedoara county, Romania.

Locality: Dumbrava Sibiului forest, Sibiu county.
Collected material :1 @, May 17; 1 &, May 18; 1 2, 1 &, June 22.
Coordinates: 37°57”N and 34°38”E

The Dumbrava Sibiului forest has an area of 109 ha and is characterized by several species of deciduous trees
(Cerasus avium, Acer campestre, Fraxinus excelsior, Populus tremula, Ulmus minor, Tilia platyphyllos). The dominant
species is Quercus robur, many of the oak trees are more than 25 m high and over 800 years old. The grasslands of the
forest edge include many herbaceous plants: Carex brizoides, Betonica officinalis, Orchis maculata, Potentilla erecta;
there are also bushes of Crataegus monogyna, Prunus spinosa, Cornus sanguinea, Ligustrum vulgare (STANCA-
MOISE, 2012).

A part of the captured specimens was recorded on May 17 (female) and May 18 (male) in the grassy area at the
skirt of the Dumbrava Sibiului forest, in the western part of the forest, towards the Cisnadioara village. A mating couple
was also recorded at the skirt of the forest on June 22, on an oak-tree stump (Fig. 2).
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Figure 2. Lucanus cervus in Dumbrava Sibiului forest, Sibiu county (original photo).

Locality: City of Sibiu, Sibiu County.
Collected material :1 @, 1 &, May 18; 2 3&, 3 22, June 29.
Coordinates: 45”N and 8”E
The specimens were recorded also on May 18, 2020, when a couple was noticed in a garden in Sibiu, in the

grass, The male was trying to locate the female. At the end of June, 2020, five specimens were recorded on a plum-tree
stump (Fig. 3).

Figure 3. Lucanus cervus in the garden of Sibiu city (original photo).

The collectings and the survey made by various researchers (CUZEPAN & TAUSAN, 2013; STAN, 2013)
show that in June and then in the second half of July more frequent flies of the species were registered. Aspects are also
presented regarding the mating ethology of the species, aspects which were noticed in the period between 23 and 25 of
May, earlier as they were known before. Some authors have made records of the mating activity, which took place
mainly at the end of May (BARBUCEANU et al., 2015; PROCHES, 1997).

After analysing the data of the specialized literature the recording of the species L. cervus in Romania made of
various entomologists, based on their own collections, or after analysing the data taken over from the entomologic
collections which exist in the Romanian Museums of Natural Sciences (BARBUCEANU et al., 2015; FUSU et al.,
2015; ISTRATE, 2016; STANCA-MOISE, 2015, 2016, 2018; STANCA-MOISE & TANASE, 2016; SERBAN, 2013;
TATOLE et al., 2009), the period May 17-18, 2020 could be considered rather early for the mating ritual. Out of the
specific surveys performed during 2020, we can remark an intense mating activity at the middle of May, as more
couples were recorded, in different ecosystems, in different places; this intense activity is due to the specific climatic
conditions of 2020 mentioned before.
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Locality: Gusterita Hill, Sibiu county.
Collected material: 1 &, June 14.
Coordinates: 41°56” N and 47°83”E

The Gusterita Hill site is represented by a tree vegetation consisting of various tree species: Quercus robur, Q.
petraea, Tilia cordata, Cerasus avium, Sorbus torminalis and Carpinus betulus.

The grass vegetation consists of the following species: Galium kitaibelianum, G. valantioides, Genista ovata,
Primula columnae, Tamus communis, which confer a southern character on this forest of Gusterita Hill (SCHNEIDER-
BINDER, 1971).

The sample collected in June, the 1-st, 18.00 hours was situated on an oak stump, near the access road, at the
base of the Gusterita Hill.

Locality: Suparatel Forest, Sibiel village, Sibiu county.
Collected material: 2 99, 3 &, June 2.
Coordinates: 58”N and 29”E.

The forest of Supdratel is a forest of deciduous trees, in the western part of the village of Sibiel with the
following tree species: Quercus petraea, Carpinus betulus, Fagus sylvatica, Acer pseudoplatanus, Sorbus aucuparia
and Betula verrucosa (STANCA-MOISE, 2016).

Figure 4. Lucanus cervus in Suparatel forest, Sibiel village, Sibiu county (original photo).

The grass of the outskirt of the forest consists of the following species of herbaceous plants: Festuca rubra, Dactylis
glomerata, Plamtago lanceolata, Lotus corniculatus, Centaurea pannonica and Ranunculus acer. At the border of the forest
there are bushes composed of species like Alunus sp., Rosa canina, Sambucus spp., Salix caprea, Salix purpurea, and Populus
tremula [29]. The specimens were collected at the beginning of June, at the middle of the forest, from the bark of the trees or
from the tree-chumps or under the tree foliage, where couples in a mating ritual were identified (Fig. 4).

Locality: Biertan commune, Sibiu county.
Collected material: 1 @, June 12.
Coordinate: 10”N and 15”E
The female specimen was collected at the middle of June, from the inner part of the Biertan fortified church,
from a tree chump, at around 12.00 o’clock, when the female lied out in the sun.

Locality: Geoagiu town, Hunedoara county.
Collected material: 13 22, 11 &, May 18, 1 &, June 20.
Coordinates: 12” N and 00” E

The survey was performed on May 18, in the town of Geoagiu, where the mating ritual of 5 couples of the species L.
cervus took place around 11.00 o’clock a.m. On that day I monitored 24 specimens of this species. I watched the ethology of
the males before copulation and I witnessed a combat between the males for the females, when the males hit each other with
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their mandibles. The strongest and most vigorous specimens pushed the weaker males with their legs and wings, throwing
them down from the tree stump; after the combat, the winners initiated the mating ritual (Fig. 5).

Locality: Orastie town, Hunedoara county.
Collected material: 1 9,2 &3, July 2.
Coordinates: 00” N and 00”E
The recorded specimens were collected from a garden in the town of Orastie. The survey took place at 19.00 hours,
when the 3 specimens were sitting on a plum-tree trunk. The two males courted the female with a view to mating.

Figure 5. Lucanus cervus in the garden of the Geoagiu town, Hunedoara county (original photo).

Table 1. The total data about specimens of Lucanus cervus collected in our researchers.

No. Locality Date of report / specimens Number of Specimens
1 Dumbrava Sibiului forest, Sibiu county 19,May17;1 3, May 18;1 9,1 &, 4
June 22

2 Sibiu county 19,13, May 18;2 34,3 9, June 29 7
3 Gusterita Hill, Sibiu county 1 &, June 14 1
4 Suparitel Forest, Sibiel village, Sibiu county | 2 29,3 &4, June 2 5
5 Biertan commune, Sibiu county 12, June 12 1
6 Geoagiu town, Hunedoara county 1329, 11 34, May 18, 1 &, June 20 25
7 Orastie town, Hunedoara county 12,243, July2 3

TOTAL 45

CONCLUSIONS

Recording the species L. cervus in the six above-mentioned places, where it was studied and collected under
the specific conditions of the year 2020, in the period May-July 2020, we can conclude that this species is a common
one for those places. Out of our field studies, we noticed that the preferred habitats are oak-tree forests and the specific
life conditions for this species are ensured; that is why this species is present in the habitats where it was identified.

Data about the presence of species in Sibiu county are mentioned by (CUZEPAN G. & TAUSAN, 2013) from the
Natural History Museum Collections of Sibiu. Some points of collection like the Gusterita Hill were also confirmed by our
studies in the years 2018, 2020. The first data about the presence of species in the Gusterita Hill date back to 1889 by Albrecht
and Deubel, 1891. The other data are by Hannenheim 1955-1957 and Schneider 1970. The species was collected in Sibiu and
its surroundings by many researchers: Albrecht 1917; Miiller, 1923,1929; Worell, 1931, Weyrauch, 1954, 1955, 1958, 1959,
1963, Schneider, 1970, 1976 and Pascu, 1974 (CUZEPAN G. & TAUSAN, 2013).
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This paper mentions for the first time new data regarding the collection of species in the Sibiu county: Biertan,
Dumbrava Sibiului Forest and Sibiel (Suparatel Forest) and also in the Hunedoara county: Geoagiu and Orastie.
These data are important for the knowledge of the areal of the species in comparison with the historical data.

REFERENCES

BARBUCEANU D., NICULESCU M., BORUZ V., NICULESCU L., STOLERIU C., URSU A. 2015. Protected
saproxylic coleoptera in "The forests in the southern part of the Candesti Piedmont", a Romanian Natura 2000
protected area. Analele Universitatii din Craiova, seria Agriculturda—Montanologie—Cadastru (Annals of the
University of Craiova, Agriculture, Montanology, Cadastre Series). 45: 18-25.

BARDIANI M., CHIARI S., MAURIZI E., TINI M., TON 1., ZAULI A., CAMPANARO A., CARPANETO G.M,,
AUDISIO P. 2017. Guidelines for the monitoring of Lucanus cervus. Nature Conservation. Les protected in
Europe. Nature Conservation. Pensoft, Italia. 20: 37-78.

BARTOLOZZI L. & SPRECHER-UEBERSAX E. 2006. Lucanidae. pp. 63-77. In: 1. Lobl, A. Smetana (eds),
Catalogue of Palacarctic Coleoptera. Scarabaeoidea-Scirtoidea-Dascilloidea Buprestoidea-Byrrhoidea.
Stenstrup, Apollo Books. Stenstrup, Denmark 3: 690 pp.

BARTOLOZZI L., NORBIATO M., CIAFERONI F. 2016. A review of geographical distribution of the stag beetles in
Mediterranean countries (Coleoptera: Lucanidae). Fragmenta Entomologica. Sapienza, Roma. 48(2): 153-168.

CAMPANARO A. & BARDIANI M. 2012. Walk transects for monitoring Lucanus cervus in an Italian lowland forest.
Studia Forestalia Slovenica. Silva Slovenica, Ljubljana. 137: 17-22.

CHIMISLIU C. 2006. Insecte protejate de interes comunitar din potentialul Parc Natural Nordul Gorjului, judetul Gorj,
Muzeul Olteniei Craiova. Studii si comunicari. Stiintele Naturii. 22: 178-183.

CHIMISLIU C. 2007. Contributions to the knowledge ot the Romanian fauna of Lucanidae (Coleoptera:Scarabaeoidea).
Analele Stiintifice ale Universitatii "Al. I. Cuza" lasi. Sectiunea Biologie animala. lasi. 53: 97-102.

CHIMISLIU C. 2014. Insecte Scarabeoidee din Fauna Olteniei. Editura Antheo Craiova. 308 pp.

CUZEPAN G. & TAUSAN 1. 2013. The Genus Lucanus Scopoli, 1763 (Coleoptera: Lucanidae) in the Natural History
Museum Collection of Sibiu (Romania). Brukenthal Acta Musei. Sibiu. 8(3): 451-460.

FLECK E. 1906. Die Coleopteren Ruméniens. Bulletin de la Société des Sciences de Bucarest Roumanie. 3-4: 3-336.

FREMLIN M. & FREMLIN D. H. 2010. Weather-dependence of Lucanus cervus L. (Coleoptera: Scarabaeoidea:
Lucanidae) activity in a Colchester urban area Essex. Naturalist (New Series). Essex Naturalist, Londra. 27:
214-230.

FUSU L., STAN M., DASCALU M. M. 2015. Coleoptera. In: lorgu IS (Ed.) Ghid sintetic pentru monitorizarea
speciilor de nevertebrate de interes comunitar din Romania. Integra Trading, Bucuresti. 44-61.

HALIL 1., GASHI A., KOTORI L. G. 2013. New records of Lucanus cervus Linnaeus, 1758 (Coleoptera: Lucanidae)
and Rosalia alpina Linnaeus, 1758 (Coleoptera: Cerambycidae) from the Balkan peninsula. Enfomolgy
Ornithology Herpetology. University AgriLife Research, Texas. 2(2): 1-11.

HARVEY D. J., GANGE A. C., HAWES C. J., RINK M. 2011. Bionomics and distribution of the stag beetle, Lucanus
cervus (L.) across Europe. Insect Conservation and Diversity. Royal Entomological Society, Londra. 4: 23-38.

HAWES C. J. 2008. Te stag beetle Lucanus cervus (Linnaeus, 1758) (Coleoptera: Lucanidae): a mark-release-recapture
study undertaken in one United Kingdom residential garden. Revue d’Ecologie. Terre vie. Camargue et Grand-
Lieu, Paris. 63: 131-138.

IORGU 1. S. 2015. Ghid sintetic pentru monitorizarea speciilor de nevertebrate de inters comunitar din Romdnia.
Integra Trading, Bucuresti. 50-51 pp.

ISTRATE P. V. 2016. New faunal data on saproxylic beetles (Insecta: Coleoptera) from the Natura 2000 site
“Sighigoara-Tarnava Mare”, MARISIA. Studii si Materiale. Stiintele Naturii. Targu Mures. 36: 117-136.

MENDEZ M., JAIME C., ALCANTARA M. A. 2017. Habitat description and interannual variation in abundance and
phenology of the endangered beetle Lucanus cervus L. (Coleoptera) using citizen science monitoring. Jurnal of
Insect Conservation. Springer, Germania. 21: 907-915.

MONTANDON A. L. 1906. Notes sur la faune entomologique de la Roumanie. (Coleoptera). Bulletin de la Sociéte des
Sciences de Bucarest-Roumanie. Editura Academiei, Bucuresti. 5(1-2): 30-80.

NEGRU §. & ROSCA A. 1967. Ord. Coleoptera. In: L’entomofaune des foréts du sud de la Dobroudja. Travaux du
Muséum d’Histoire Naturelle “Grigore Antipa”. Bucuresti. 7: 119-148.

NICULESCU L. & MITREA 1. 2016. Research of the Coleoptera (Cerambycidae and Lucanidae) found in the natural
habitats of the Gatejesti-Bunesti Forest, Scientific Papers. Series Agronomy. USAMV, Craiova. 41(1): 503-506.

NITU E. 2007. Studii Eco-Faunistice asupra asociatiilor de coleoptere edafice din zona Sic-Pastaraia (Campia
Transilvaniei). Analele Institutului de Cercetari Agricole si Silvice. AICAS, Fundulea. 50: 153-167.

PROCHES M. S. 1997. Stag beetles (Coleoptera: Lucanidae) of Romania. A Biogeographical and ecological review.
Analele Universitatii din Bucuresti. Biologie. Universitatea Bucuresti, Bucuresti. 46: 99-104.

SCHNEIDER-BINDER E. 1971. Pajistile xeromezofile din Depresiunea Sibiului si colinele ei marginale. Studii si
Comunicari Stiintele Naturii. Muzeul Brukenthal Press, Sibiu. 16: 135-172.

81



Muzeul Olteniei Craiova. Oltenia. Studii i comunicari. Stiinfele Naturii. Tom. 37, No. 1/2021 ISSN 1454-6914

STAN M. 2013. Romanian species of lucanids (Coleoptera: Scarabaeoidea: Lucanidae) in the collections of “Grigore
Antipa” National Museum of Natural History. Travaux du Muséum National d’Histoire Naturelle «Grigore
Antipa». Bucuresti. 56(2): 173-184.

STANCA-MOISE C. 2012. Macrolepidopterele din Pdadurea Dumbrava Sibiului. Edit. Universitatii Lucian Blaga.
Sibiu. 271 pp.

STANCA-MOISE C. 2015. The presence of species Morimus funereus Mulsant, 1862 (Long-Horned Beetle)
Coleoptera: Cerambycidae in a forest of oak conditions. Scientific Papers Series Management. Economic
Engineering in Agriculture and Rural Development. USAMV, Bucuresti. 15(4): 315-318.

STANCA-MOISE C. 2016. Study on carabidae fauna (Coleoptera: Carabidae) in a forest biota of oak in Sibiu
(Romania). Scientific Papers Series Management. Economic Engineering in Agriculture and Rural
Development. USAMYV, Bucuresti. 16(3): 321-324.

STANCA-MOISE C. & TANASE M. 2016. Ecological research on the dynamics of arthropods from grasslands on the
outskirts of "Dumbrava Sibiului" Forest (Sibiu, Romania) in the period 2012-2014. Analele Universitdtii din
Oradea, Fascicula Biologie. Oradea. 23(1): 22-31.

STANCA-MOISE C. 2016. Baseline monitoring of Macrolepidoptera in high grasslands around Sibiel, Romania. Studia
Universitatis “Vasile Goldis”. Seria Stiintele Vietii. Arad. 26(3): 361-374.

STANCA-MOISE C. 2018. The species of Macrolepidoptera collected from the Gusterita Hill, Sibiu, existing within
the Collection of Dr. Viktor Weindel, Oltenia. Studii si comunicari. Stiintele Naturii. Muzeul Olteniei Craiova.
34(2): 131-136.

SERBAN C. 2013. Entomological characteristics of natural forest area Garboavele (Galati county - Romania).
Conferinta"Actual problems of protection and sustainable use of the animal world diversity”. Complexul
Muzeal de Stiintele Naturii “Rézvan Angheluta”, Galati: 167-1609.

TATOLE V., IFTIME A., STAN M., IORGU E.L, IORGU 1., OTEL V. 2009. Speciile de animale Natura 2000 din
Romania. Edit. Imperium Print. Bucuresti: 94-96.

TOMAES A., KERVYN T., BECK O., CAMMAERTS R. 2008. Distribution of Lucanus cervus (Coleoptera:
Lucanidae) in Belgium: surviving in a changing landscape. Revue D Ecologie-La Terre et la Vie. Camargue et
Grand-Lieu, Paris. 10: 147-152.

Stanca-Moise Cristina
“Lucian Blaga” University of Sibiu, Faculty of Agricultural Sciences,
Food Industry and Environmental Protection, Sibiu, Romania.
E-mail: cristinamoise1@yahoo.com

Received: February 9, 2021
Accepted: July 28, 2021

82




<<
  /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


