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Summary. The data on 42 species of the genus Lasioglossum Curtis, 1833
collected in Nakhchivan Autonomous Republic of Azerbaijan in 2024 are given.
Among them, Lasioglossum nakhchivanicum sp. n. described as new to science,
Lasioglossum daglariense (Warncke, 1984) and L. denislucum (Strand, 1909) are
newly recorded from the Caucasus region and L. duckei (Alfken, 1909) and L.
erraticum (Bliithgen, 1931) are newly recorded from Azerbaijan. Now 106 species
of Lasioglossum are known from this country.
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Pe3rome. [IpuBomstes nanubie 0 42 Bunax muen poaa Lasioglossum Curtis, 1833,
coOpanHbIX B HaxnueBanckoit ABToHOMHOM Pecmry0mnmke AzepOaiimkana B 2024 .
OmnucaH HOBBIN i1 HayKu Bun Lasioglossum nakhchivanicum sp. n. BriepBbie st
tdaynbr KaBkaza ykaswiBatotcst Lasioglossum daglariense (Warncke, 1984) u L.
denislucum (Strand, 1909), a ans payusr AsepOaitmxana L. duckei (Alfken, 1909) u
L. erraticum (Bliithgen, 1931). K macrosmemy Bpemenu ¢ayHa pona Lasioglossum
A3zepOaiikana HacuuTheiBaeT 106 BUIOB.

INTRODUCTION

The present paper is a part of the ongoing research of the bee genus Lasioglossum
Curtis, 1833 (Astafurova & Proshchalykin, 2018, 2023, 2024; Astafurova et al.,
2024). The global genus Lasioglossum currently includes 1,841 described species
(Ascher & Pickering, 2024), with the highest known diversity in the Holarctic
region (Michener, 2007). A total of 450 species are known from the Palaearctic
region (Astafurova & Proshchalykin, 2017), of which 182 species occur in Europe
(Ghisbain et al. 2023; Astafurova & Proshchalykin, 2024), 168 species from Turkey,
145 species from Iran (Ascher & Pickering 2024), 54 species from Armenia, and 49
species from Georgia (Astafurova et al., 2024).

The Lasioglossum fauna of Azerbaijan was recently reviewed by us and includes
101 species (Astafurova et al., 2024). This paper is based on the additional material
(280 specimens), collected in June 2024 in the Nakhchivan Autonomous Republic
of Azerbaijan by M.Yu. Proshchalykin and M.M. Maharramov from 21 localities. A
total of 42 species were collected, of which one species is new to science, two species
are new to the fauna of the Caucasus, and two species are new to the fauna of
Azerbaijan. At present, 106 species of Lasioglossum are known from Azerbaijan
and 125 species from the whole of the Caucasus.

MATERIAL AND METHODS

Geographical coordinates and administrative locations of collection sites are as
follows: Azerbaijan: Nakhchivan Autonomous Republic: 1 — Julfa, Daridagh-2,
1100 m, 39°03'58"N, 45°37'35"E; II — Ordubad, Channab, 1090 m, 38°59'09"N,
45°53'32"E; III — Ordubad, Ustupu, 1495 m, 39°02'44"N, 45°54'46"E; IV — Ordubad,
Mazra, 1615 m, 39°03'25"N, 45°55'30"E; V — Julfa, Daridagh, 900 m, 38°59'50"N
45°40'47"E; VI — Babek, 3 km NE Sirab, 1250 m, 39°18'30"N 45°32"28"E; VII —
Shakhbuz, Badamli, 1290 m, 39°28'05"N 45°33'00"E; VIII — Shakhbuz, Kulus,
1620 m, 39°21'56"N, 45°40'54"E; IX — Shakhbuz, Kechili, 1800 m, 39°22'09"N
45°43'10"E; X — Shakhbuz, Shakhbuzkend, 1140 m, 39°23'12"N 45°32'48"E; XI —
Kengerli, Chalkhangala, Girmizidash, 1900 m, 39°28'34"N 45°14'18"E; XII —
Kengerli, Chalkhangala, 1440 m, 39°26'58"N 45°15'51"E; XIII — Ordubad, Bilav-
1, 1050 m, 39°02'43"N 45°49'07"E; XIV — Shakhbuz, Kolani, 1330 m, 39°26'51"N
45°39'13"E; XV — Shakhbuz, Zarnatun, 1550 m, 39°28'42"N 45°43'53"E; XVI —
Ordubad, Unus, 1680 m, 39°01'18"N 45°59'30"E; XVII — Julfa, Gazanchi-2, 1440 m,

2



39°15'04"N 45°42'45"E; XVIII — Julfa, Milakh, 1430 m, 39°15'44"N 45°43'45"E;
XIX — Babek, Payiz, 1230 m, 39°26'06"N 45°22'56"E; XX — Ordubad, Bilav-2,
1220 m, 39°05'18"N 45°51'11"E; XXI — Sharur, Shahbulag, 1210 m, 39°38'57"N
45°08'12"E.

The subgeneric classification of Lasioglossum is based on the conclusions of
Gibbs et al. (2013) and follows Ghisbain et al. (2023) and Proshchalykin et al.
(2023). Taxonomy, including subspecies status, follows Ebmer (1988, 1995),
Pesenko ef al. (2000), Pesenko (2006) and Pauly (2016). Morphological terminology
follows that of Engel (2001) and Michener (2007). The density of integumental
punctures is described using the following formula: puncture diameter (in pm) /
ratio of distance between punctures to average puncture diameter, e.g., 15-20 pm /
0.5-1.5. Abbreviations T is used for metasomal tergum.

Specimens were studied with an Olympus SZ51 stereomicroscope, and photo-
graphs were taken with a combination of stereomicroscope (Olympus SZX10) and
digital camera (Olympus OM-D). Final images are stacked composites generated
using Helicon Focus v. 7.7.4 Pro. All images were post-processed for contrast and
brightness using Adobe Photoshop. New distributional records are noted with an
asterisk (*). Additional material on the Lasioglossum species previously recorded
for the fauna of Azerbaijan is presented in the Table 1 and is currently housed in the
Zoological Institute, Russian Academy of Sciences (St. Petersburg, Russia, ZISP)
and Federal Scientific Center of the East Asia Terrestrial Biodiversity, Far Eastern
Branch of Russian Academy of Sciences (Vladivostok, Russia, FSCV).

TAXONOMY

Lasioglossum (Sphecodogastra) nakhchivanicum sp. n.
https://zoobank.org/Nomenclatural Acts/B9718346-A3D2-46B6-8FC9-79535CD64C3D
Figs 14

TYPE MATERIAL. Holotype — @, Azerbaijan: Nakhchivan Autonomous
Republic, Shakhbuz, Kulus, 1620 m, 39°21'N, 45°40'E, 27.VI 2024, leg. M.
Proshchalykin, M. Maharramov [ZISP].

DESCRIPTION. Female (Fig. 1). Total body length 8.0 mm. Black, including
marginal zone (posterior areas) of terga; wings brownish with dark brown veins and
stigma. Head (Fig. 2) transverse-elliptic, 0.9 times as long as wide; vertex elevated,
distance from top of head to upper margin of lateral ocellus ca. one lateral ocellar
diameter as seen in frontal view. Clypeus 2.3 times wider than high, on lower two
thirds almost impunctate, on upper thirds with coarse punctures separated by 1-3
puncture diameters, interspaces polished and shiny. Supraclypeal area polished,
densely and finely punctate (ca.10 um / 1-2). Frons and vertex with punctures (10-
15 pum) separated less than a puncture diameter. Genal area expanded downward, as
wide as eye in lateral view, on upper half densely and finely punctate with smooth
interspaces, on lower half densely transversely rugose. Mesoscutum (Fig. 4) polished
and shiny, coarser and denser punctate peripherally (15-20 um / 0.5-1) and finely
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Table 1. Additional Lasioglossum material examined.

Lasioglossum species Specimens Collection sites
examined

L. anellum (Vachal, 1905) 3Q XXI

L. brevicorne (Schenck, 1869) 2Q VIII

L. ciscapum (Bliithgen, 1931) 29 VI, VII

L. corvinum (Morawitz, 1877) 19 VIII

L. crassepunctatum (Bliithgen, 1923) | 1 9 VII

L. discus (Smith, 1853) 19 XX

L. edessae Ebmer, 1974 479,734 | 1_VIIL, X, XILXIV, XVL, XIX

L. fallax (Morawitz, 1873) 14 X1I

L. glabriusculum (Morawitz, 1872) 12,18 VII, XIX

L. griseolum (Morawitz, 1872) 19 XII

L. hilare Ebmer, 1972 19 XIII

L. hyalinipenne (Morawitz, 1876) 24 XIX

L. imbecillum Ebmer, 1974 34 XV

L. laticeps (Schenck, 1869) 42,208 I 11, VIII, IX, X, XIII, XV,
XVI, XIX, XX

L. leucopus (Kirby, 1802) 109,33 | I, VIIL, X, XI, XIII, XV, XVI,
XIX

L. leucozonium (Schrank, 1781) 62,89 11, VI-VIII, X—XII, XVI, XVIII,
XIX

L. lineare (Schenck, 1869) 348 VII, XV, XIX

L. longirostre (Morawitz, 1876) 229 XIII, X1V, X VI, XIX

L. malachurum (Kirby, 1802) 82,14 VI, XII, XIX, XXI

L. marginatum (Brullé, 1832) 39 I

L. medinai (Vachal, 1895) 348 X1

L. mediterraneum (Bliithgen, 1926) 52,178 I, 11, VIII, XII-X1V, XIX, XXI

L. mesosclerum (Pérez, 1903) 22,248 VI, XIX, XXI

L. morio (Fabricius, 1793) 29 XIII, XXI

L. muganicum Ebmer, 1972 39 X1, XIII, XXI

L. nitidiusculum (Kirby, 1802) 24 11, IX

L. obscuratum (Morawitz, 1876) 292,18 VII, XIX, XXI

L. ordubadense (Friese, 1916) 49 VIII, XIX

L. pauxillum (Schenck, 1853) 219,43 |10, 1L, VILIX, X1, XIL, XV,
XVI, XIX-XXI

L. politum (Schenck, 1853) 14 Q [I-1V, XIII, XIX

L. punctatissimum (Schenck, 1853) 248 11, VII

L. puncticolle (Morawitz, 1872) 19 VI

L. pygmaeum (Vachal, 1905) 62,248 111, XIII, XV, XVI

L. sexnotatum (Kirby, 1802) 19 XVI

L. subaenescens (Pérez, 1895) 62,78 I, VII, IX, XI, XII, XVII, XIX,
XXI

L. villosulum (Kirby, 1802) 29 VII

L. zonulum (Smith, 1848) 19 VI

Comment. See "Materials and Methods" for designation of collection sites.
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and relatively sparse punctate medially (10-15 pm / 1-3). Mesoscutellum medially
with densely punctate longitudinal depression that divided mesoscutellum into
slightly convex and sparsely punctate lobes. Inner metatibial spur with 4 relatively
long truncate teeth. Mesepisternum densely reticulate-rugose. Propodeum long, its
dorsal surface as long as scutellum, dull, reticulate-rugulose, medially slightly de-
pressed; posterior vertical surface of propodeum with weak lateral carina; sculpture
of lateral and posterior surface of vertical propodeum coarser than on dorsal surface.
Metasoma robust (Fig. 3), with maximum width at level of posterior margin of T2.
Terga shiny, smooth on T1-T2 and delicately tessellate on T3-T4, marginal zones
not depressed medially; disc T1 very sparsely and finely punctate, disc T2-T4 with
dense punctures (5-10 pm / 1-3); marginal zones finely and densely punctate. Pubes-
cence whitish and sparse. T2 and T3 with anterior lateral spots of relatively dense
tomentum. Pygidial fimbria light yellowish.
Male. Unknown.

Figs 1-4. Lasioglossum nakhchivanicum sp. n., @, holotype; 1 — habitus, lateral view; 2 —
head, frontal view; 3 — metasoma, dorsal view; 4 — scutum, dorsal view. Scale bars: 1.0 mm.

DIAGNOSIS. The new species belongs to the Lasioglossum interruptum species
group. According to Pesenko (2007: 13), this group includes L. interruptum (Panzer,
1798), L. limbelloides (Bliithgen, 1931), L. anellum (Vachal, 1905), L. pseudosphe-
codimorphum (Blithgen, 1923), and L. opacum (Pérez, 1895). The new species is
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closest to L. interruptum by a combination of medium body size and black, not
translucent marginal zones of terga, but differs from this species by the medially
depressed and finely sculptured (rugulose) the dorsal surface of propodeum (Fig. 6)
(vs medially flat and coarsely reticulate rugose dorsal surface of the propodeum in
L. interruptum, Fig. 10). Although L. interruptum usually has distinctly punctate
clypeus and T1 (vs clypeus and T1 disc almost impunctate in the holotype of L.
nakhchivanicum sp. n.), these features are too variable from sparse to relatively
dense (Figs 5, 9) to be used for diagnosis.

Figs 5-10. Lasioglossum, females. 6 — L. nakhchivanicum sp. n., holotype; 7, 8 — L.
opacum (Pérez, 1895), paralectotype; 5, 9, 10 — L. interruptum (Panzer, 1798). 5,7, 9 — T1,
dorsal view; 6, 8, 10 — propodeum, dorsal view. Scale bars: 0.5 mm.
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REMARKS. The status of Lasioglossum opacum (Pérez, 1895) is unclear.
Although Pesenko (2007: 13) considered L. opacum as a valid species, this name
was considered a synonym of L. interruptum (Blithgen, 1926: 403; Ebmer, 1972:
608) or a subspecies of L. interruptum (Bliithgen, 1924: 360; Warncke, 1973: 286).
Female specimens of L. opacum deposited in the ZISP (two paralectotypes [Bone,
Perz // opacus Perez, @ // Typus] and two specimens from Spain and Morocco)
clearly differ from studied specimens of L. interruptum by very densely punctate T1
(Fig 7) and a dull, densely rugose dorsal surface of the propodeum (Fig. 8); the
body size is 7.0 mm (smaller than the average of L. interruptum).

DISTRIBUTION. The species is currently known only from the type locality in
Nakhchivan Autonomous Republic of Azerbaijan.

ETHYMOLOGY. The species name refers to Nakhchivan Autonomous Republic
where the holotype was collected.

List of species newly recorded from the Caucasus and Azerbaijan

Lasioglossum (Dialictus) duckei (Alfken, 1909)

MATERIAL EXAMINED. Azerbaijan: Nakhchivan Autonomous Republic:
Ordubad, Bilav-1, 1050 m, 39°02'N 45°49'E, 20.V1 2024, 1 &.

DISTRIBUTION. Caucasus: *Azerbaijan, Armenia. — South Eastern Europe
from Eastern Italy and the Balkans to the Don River in the East; Crete [ssp.
psiloritum Ebmer, 1981]; Turkey [ssp. hakkariensis (Warncke, 1984)] (Ebmer,
1988, 2014).

Lasioglossum (Dialictus) daglariense (Warncke, 1984)

MATERIAL EXAMINED. Azerbaijan: Nakhchivan Autonomous Republic:
Shakhbuz, Shakhbuzkend, 1140 m, 39°23'N 45°32'E, 18.V12024, 1 &.
DISTRIBUTION. *Caucasus: Azerbaijan. — Turkey (Ebmer, 1988).

Lasioglossum (Hemihalictus) denislucum (Strand, 1909)

MATERIAL EXAMINED. Azerbaijan: Nakhchivan Autonomous Republic:
Ordubad, Bilav-1, 1050 m, 39°02'N 45°49'E, 20.V1 2024, 1 §.

DISTRIBUTION. *Caucasus: Azerbaijan. — Macedonia, Greece, Turkey (Ebmer,
2000).

REMARKS. The records of the species from Ukraine, Russia, Azerbaijan, and
Kazakhstan by Bliithgen (1925: 113) belong to Lasioglossum pygmaeum ssp. patulum
(see Ebmer, 2000: 414).

Lasioglossum (Hemihalictus) erraticum (Bliithgen, 1931)

MATERIAL EXAMINED. Azerbaijan: Nakhchivan Autonomous Republic:
Ordubad, Mazra, 39°03'N, 45°55'E, 1615 m, 16.VI 2024, 1 Q; Babek, Payiz, 1230
m, 39°26'N, 45°22'E, 25.V12024, 3 9.



DISTRIBUTION. Caucasus: *Azerbaijan, Georgia. — Greece, Aegean islands to
the island of Crete, Cyprus, Turkey (Bliithgen, 1931; Ebmer, 1986, 2014).

ACKNOWLEDGEMENTS

The research was carried out within the state assignment of Ministry of Science
and Higher Education of the Russian Federation (themes No. 122031100272-3 and
No. 124012400285-7).

REFERENCES

Ascher, J.S. & Pickering, J. 2024. Discover Life bee species guide and world checklist
(Hymenoptera: Apoidea: Anthophila). http://www.discoverlife.org/mp/20q?guide=
Apoidea_species [accessed 15 October 2024]

Astafurova, Yu.V. & Proshchalykin, M.Yu. 2017. Family Halictidae. /n: Lelej, A.S., Pro-
shchalykin, M.Yu. & Loktionov. V.M. (Eds.), Annotated Catalogue of the Hymenoptera
of Russia. Volume I. Symphyta and Apocrita: Aculeata. Proceedings of the Zoological
Institute RAS, Supplement 6: 277-292.

Astafurova, Yu.V. & Proshchalykin, M.Yu. 2018. The type specimens of bees (Hymenoptera,
Apoidea) deposited in the Zoological Institute of the Russian Academy of Sciences, St.
Petersburg. Contribution I. Family Halictidae, genus Lasioglossum Curtis, 1833. Zootaxa,
4408(1): 1-66. DOI: 10.11646/zootaxa.4408.1.1

Astafurova, Yu.V. & Proshchalykin, M.Yu. 2023. First record of Lasioglossum adabaschum
(Bliithgen, 1931) (Hymenoptera: Halictidae) from Europe with description of hitherto
unknown male. Far Eastern Entomologist, 479: 1-6. DOI: 10.25221/fee.479.1

Astafurova, Yu.V. & Proshchalykin, M.Yu. 2024. Review of the bee genus Lasioglossum
Curtis, 1833 (Hymenoptera: Halictidae) fauna of the European South of Russia. Russian
Entomological Journal, 33(2): 230-242. DOI: 10.15298/rusentj.33.2.09

Astafurova, Yu.V., Maharramov, M.M. & Proshchalykin, M.Yu. 2024. The genus Lasio-
glossum Curtis, 1833 (Hymenoptera, Halictidae) in Azerbaijan. Journal of Hymenoptera
Research, 97: 849-880. DOI: 10.3897/jhr.97.135381

Bliithgen, P. 1924. Contribucion al conocimiento de las especies espafiolas de “Halictus”
(Hymenoptera, Apidae). Memorias de la Real Sociedad Espariola de Historia Natural,
11(9): 332-544.

Bliithgen, P. 1925. Beitrdge zur Kenntnis der Bienengattung Halictus Latr. 1. Archiv Natur-
geschihte (4), 90(10): 86—136.

Bliithgen, P. 1926. Beitrdge zur Synonymie der Bienengattung Halictus Latr. IV. Deutsche
Entomologische Zeitschrift, 1925(5): 385-419.

Bliithgen, P. 1931. Beitrdge zur Kenntnis der Bienengattung Halictus Latr. III. Mitteilungen
aus dem Zoologischen Museum in Berlin, 17(3): 319-398.

Ebmer, A.W. 1972. Revision der von Brull¢, Lucas und Pérez beschriebenen westpaldarkti-
schen Halictus-Arten (Halictidae, Halictinae, Apoidea), sowie Festlegung des Lectotypus
von Lasioglossum (Evylaeus) angustifrons (Vachal). Polskie Pismo Entomologiczne,
42(3): 589-636.

Ebmer, A.W. 1986. Die Artgruppe des Lasioglossum strictifrons (Vachal 1895) mit einer
Bestimmungstabelle der Weibchen (Hymenoptera, Apoidea, Halictidae). Linzer biologische
Beitriige, 18(2): 417-443.



Ebmer, A.W. 1988. Kritische Liste der nicht-parasitischen Halictidae Osterreichs mit Beriick-
sichtigung aller mitteleuropdischen Arten (Insecta: Hymenoptera: Apoidea: Halictidae).
Linzer biologische Beitrdige, 20(2): 527-711.

Ebmer, A.W. 1995. Asiatische Halictidae, 3. Die Artengruppe de Lasioglossum carinate-
Evylaeus. Linzer biologische Beitrdge, 27(2): 525-652.

Ebmer, A.W. 2000. Asiatische Halictidae, 9. Die Artengruppe des Lasioglossum pauperatum
(Insecta: Hymenoptera: Apoidea: Halictidae: Halictinae). Linzer biologische Beitrage,
32(2): 399-453.

Ebmer, A.W. 2014. Die nicht-parasitischen Halictidae der Insel Zypern im Vergleich zu
Kreta mit einer Monographie der Lasioglossum bimaculatum-Artengruppe und einer
Ubersicht der Halictus nicosiae-Untergruppe (Insecta: Hymenoptera: Apoidea: Hali-
ctidae). Linzer biologische Beitrdge, 46(1): 291-413.

Engel, M.S. 2000. A monograph of the Baltic amber bees and evolution of the Apoidea
(Hymenoptera). Bulletin of the American Museum of Natural History, 259: 1-192. DOI:
10.1206/0003-0090(2001)2592.0.CO;2

Ghisbain, G., Rosa, P., Bogusch, P., Flaminio, S., Le Divelec, R., Dorchin, A., Kasparek, M.,
Kuhlmann, M., Litman, J., Mignot, M., Miiller, A., Praz, C., Radchenko, V.G., Rasmont,
P., Risch, S., Roberts, S.P.M., Smit, J., Wood, T.J., Michez, D. & Reverté, S. 2023. The
new annotated checklist of the wild bees of Europe (Hymenoptera: Anthophila). Zootaxa,
5327(1): 1-147. DOI: 10.11646/zootaxa.5327.1.1

Gibbs, J., Packer, L., Dumesh, S. & Danforth, B.N. 2013. Revision and reclassification of
Lasioglossum (Evylaeus), L. (Hemihalictus) and L. (Sphecodogastra) in eastern North
America (Hymenoptera: Apoidea: Halictidae). Zootaxa, 3672(1): 1-117. DOIL: 10.11646/
zootaxa.3672.1.1

Michener, C.D. 2007. The Bees of the World (2nd edn). Johns Hopkins University Press,
Baltimore, 953 pp. [+ 20 pls]

Pauly, A. 2016. Le genre Lasioglossum, sous-genre Evylaeus Robertson, 1902, de la Region
Paléarctique. Atlas Hymenoptera. http://www.atlashymenoptera.net/page.aspx??ID=95
[accessed 15 October 2024]

Pesenko, Yu.A. 2006. Contributions to the halictid fauna of the Eastern Palaearctic Region:
genus Lasioglossum Curtis (Hymenoptera: Halictidae, Halictinae). Zoosystematica
Rossica, 15(1): 133-166. DOI: 10.31610/zs1/2006.15.1.133

Pesenko, Yu.A. 2007. Subgeneric classification of the Palacarctic bees of the genus Evylaeus
Robertson (Hymenoptera: Halictidae). Zootaxa, 1500(1): 1-54. DOI: 10.11646/Zootaxa.
1500.1.1

Pesenko, Yu.A., Banaszak, J., Radchenko, V.G. & Cierzniak, T. 2000. Bees of the family
Halictidae (excluding Sphecodes) of Poland: taxonomy, ecology, bionomics. Pedagogical
University, Bydgoszcz, 348 pp.

Proshchalykin, M.Yu., Fateryga, A.V. & Astafurova, Yu.V. 2023. Corrections and additions
to the catalogue of the bees (Hymenoptera, Anthophila) of Russia. ZooKeys, 1187: 301—
339. DOI: 10.3897/zookeys.1187.113240

Warncke, K. 1973. Zur Systematik und Synonymie der mitteleuropdischen Furchenbienen
Halictus Latreille (Hymenoptera, Apoidea, Halictidae). Bulletin de la Société Royale des
Sciences de Liege, 42(7-8): 277-295.




<<
  /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


