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Summary. Empis (Planempis) tripotini sp. n. (Diptera: Empididae, Empidinae) 

is described from South Korea. This new species is remarkable for its exceptional 
body size which makes it one of the largest empidoid species ever described with a 
wing length up to 12.5 mm. This species is more robust than the two other species of 
similar size, E. (P.) pan Frey, 1953 and E. (P.) zhuae Liu, Saigusa et Yang, 2012. 
New species most probably has the same behaviour as most Empidinae where 
males and females feed on nectar, and only males hunt prey that is given to females 
at the time of mating. An updated key to the males with dichoptic eyes of the 
subgenus Planempis Frey, 1953 is also provided. 
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Резюме. Из Южной Кореи описан Empis (Planempis) tripotini sp. n. (Diptera: 

Empididae, Empidinae). Новый вид выделяется необычайно большими разме-
рами тела, что делает его одним из крупнейших когда-либо описанных видов 
эмпидид (длина крыла до 12.5 мм). Этот вид крупнее, чем два других близких 
по размеру тела вида, E. (P.) pan Frey, 1953 и  E. (P.) zhuae Liu, Saigusa et Yang, 
2012. Поведение нового вида похоже на поведение большинства Empidinae, у 
которых самцы и самки питаются нектаром и только самцы охотятся на жертву, 
предлагая её самкам во время спаривания. Приведена определительная таблица 
самцов подрода Planempis Frey, 1953 с дихоптическими глазами. 

 
INTRODUCTION 

 
The Empidoidea is a large group of flies of more than 11000 known species with 

a wide variety of feeding and mating behaviours. There is also a large range in mor-
phology and size, from the tiny dolichopodid genus Enlinia Aldrich (wing length 
0.8 mm) to the very large Empis (Planempis) pan Frey, 1953 (wing length nearly 12 
mm) of the family Empididae (Sinclair & Cumming, 2006). 

The subgenus Planempis Frey, 1953 was extensively studied these last years 
(Daugeron & Chvála, 2002; Shamshev, 2002; Liu et al., 2012; Saigusa, 2012; 
Shamshev, 2016). Shamshev & Daugeron (2018) published an updated list of all 
known species. However many new species remain to describe especially from 
Asian areas that have been little explored to date. The Korean peninsula is one of 
those areas where the biodiversity of Empidoidea remains largely unknown. 

In this paper we describe a new species of the subgenus Planempis from South 
Korea. This species is remarkable for its large size similar to E. (P.) pan and E. (P.) 
zhuae (Liu et al., 2012). Moreover, the presence of pollen grains on the body of 
several collected specimens as well as the capture of specimens with their prey are 
good indicators of its feeding and mating behaviour. Also, an updated key to Empis 
(Planempis) species with dichoptic eyes in males is compiled. 

 
MATERIAL AND METHODS 

 
The material studied in this work was collected by Pierre Tripotin in the Odaesan 

mountain range (Gangwondo Province); it is deposited in the insect collection of 
the National Institute of Biological Resources, Incheon (NIBR), the national 
collection of Diptera of the Muséum national d'Histoire naturelle, Paris (MNHN), 
the Zoological Institute of Russian Academy of Sciences, St. Petersburg, Russia 
(ZIN) and the private collection of Pierre Tripotin (PCPT). An inventory number 
starting with the initials ED (meaning Entomology and Diptera, respectively) was 
attached to each specimen deposited in MNHN and data captured in the related 
collection database (https://science.mnhn.fr/institution/mnhn/collection/ed/item/  

Morphological terminology follows McAlpine (1981), except for the antennal 
structure, which follows Stuckenberg (1999). Interpretation of male genital sclerites 
is based on Daugeron (1997a). Male genitalia were dissected and macerated in hot 
10% KOH, positioned in glycerine and drawn using a camera lucida. 
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TAXONOMY 

Family Empididae Latreille, 1804 

Subfamily Empidinae Latreille, 1804 

Genus Empis Linnaeus, 1758 
 

Empis (Planempis) tripotini Daugeron et Shamshev, sp. n. 
http://zoobank.org/urn:lsid:zoobank.org:act:F3A86361-C666-48D9-BF17-77EB0F9BF13F 
Figs 1–10 

 
MATERIAL. Holotype: ♂, South Korea: Gangwondo, Pyeongchang, Yong-

pyeong-Myeon, Nodong-li, Nodong Valley, 37.6957°N 128.4727°E, 900 m, 1.VI 
2007, leg. P. Tripotin (NIBR). Paratypes: South Korea: Gangwondo, Gyebangsan 
Unturyeong (pass), 37.7075°N 128.4448°E, 1100–1400 m, on ridge along forest 
path, 01.VI 2006, 4 ♂ (ED10583, ED10584, ED10585, ED10586), leg. P. Tripotin; 
Gangwondo, Odaesan near Dongdaesa, 37.7419°N 128.60305E, 800 m, in old 
Korean fir forest by 4 malaise traps, 21.VI–2.VIII 2006, 2 ♂ (ED10588, ED10589), 
leg. P. Tripotin; Gangwondo Odaesan, Pyeongchang-gun, Yeonggam-sa, 37.7276°N 
128.5997°E, 800 m, 6.VI 2003, 1 ♂ (ED10591), leg. P. Tripotin; Gangwondo, 
Odaesan, Pyeongchang-gun, Yeonggam-sa, 37.7276°N 128.5997°E, 800 m, in 
Korean fir forest, 9.VI 2003, 2 ♂, leg. P. Tripotin (NIBR, ZIN); Gangwondo, 
Gyebangsan Unturyeong (pass), 37.7075°N 128.4448°E, 1100–1400 m, on ridge 
along forest path, 01.VI 2006, 1 ♂, leg. P. Tripotin (PCPT). 

DIAGNOSIS. One of the largest empidoid flies (wing length 11.5–12.5 mm) 
ever discovered, robust with a small head compared to the size of the thorax, with 
yellow femora, clear wing, dusted greyish to brownish-yellowish abdomen, various 
parts of the body (occiput, prothorax, postpronotal lobes, notopleuron and lateral 
area of abdominal tergites) covered with strong, long subpennate golden yellow to 
brownish setae; distinct ventral and dorsal black pennation on hind femur apically. 

DESCRIPTION. Male (Figs 1, 2). Head. Occiput dusted grey, covered with 
lateral golden yellow and a few black setae. Ocellar triangle dusted grey, with pair 
of strong, long setae directed forward, numerous short black setae especially in back. 
Frons wide, dusted grey, with distinct short whitish to golden yellow setulae. Face 
bare, dusted greyish in its upper part to shiny brownish-black in lower part. Scape 
blackish, pedicel, base of postpedicel brownish-yellow, both with black setulae, 
postpedicel, stylus black, stylus as long as scape and pedicel together. Labrum 
almost twice head height, brownish to blackish; labium dark brown to blackish, 
labella with a few fine setae, palpus orange-brown, darker basally, with fine setae. 
Eyes dichoptic, all ommatidia of equal size. 

Thorax dusted greyish; postpronotal lobes shiny brownish at tip; antepronotum 
covered with golden yellow setae; scutum with a narrow blackish stripe on acrosti-
chals, evanescent in the prescutellar depression, a broader stripe on dorsocentrals; 
anterior and posterior spiracles whitish to yellow. Postpronotal lobe with numerous 
long, thick, pennate-like, and simple golden yellow setae. Proepisternum and pro-
sternum with fan of numerous golden yellow setae; cervical sclerite and ventral part 
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Fig. 1. Empis (Planempis) tripotini sp. n., male habitus, lateral view. Scale bar: 3 mm. 

 
of prosternum bare. Acrostichals fine, short, 4-serial anteriorly, 2-serial posteriorly, 
absent in front of and on prescutellar depression. Dorsocentrals multiserial, golden 
yellow and black, fine, rather short anteriorly, becoming irregularly biserial, black, 
longer posteriorly especially in prescutellar depression. Presutural area of scutum 
covered with golden yellow fine setae mixed with a few black setae posteriorly. 
Two strong, long black postsutural supra-alars. Notopleuron completely covered 
with long, thick, pennate-like golden yellow setae and bearing about ten black 
posterior setae. Postalar callus with a few golden yellow rather fine setae. Latero-
tergite with fan of numerous strong, long golden yellow setae mixed with a few 
strong, long black setae. Scutellum with 6–8 pairs of rather fine, long black setae. 

Legs. Coxae, trochanters dusted grey; femora yellow to black apically; tibiae 
and tarsi black. Fore femur with many fine, long posterodorsal golden-yellow to 
black setae, many shorter black anterodorsals apically. Fore tibia short-haired. Mid 
femur ventrally covered with many distinct short black setae, a few short dorsal 
subpennate setae apically. Mid tibia densely covered ventrally with minute bristly-
hairs. Hind femur with distinct rather short dorsal pennate setae at apical half, strong,  
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longer anteroventrals mixed with a few pennate setae at apical half. Hind tibia den-
sely covered with bristly-hairs ventrally and dorsally (longer dorsally). All tarsi 
short-haired. 

Wing long (length 11.5–12.5 mm), clear. Sc abbreviated, brownish, remaining 
veins complete, brownish basally to blackish apically. Anal lobe well developed. 
Halter yellow. 
 

 
Fig 2–4. Empis (Planempis) tripotini sp. n., male. 2 – abdomen, dorsal view; 3 – cercus, 

dorsal view; 4 – hypopygium, lateral view. Abbreviations: cer – cercus; epn – epandrium; ej 
ap – ejaculatory apodeme; hyp – hypandrium; ph – phallus. Scale bars: 2 = 1 mm; 3, 4 = 0.4 
mm. 

  
Abdomen (Fig. 2). Coloration variable: tergites brownish-dusted grey anteriorly 

to brown-yellowish at the posterior margin, or widely brownish to yellowish, or 
entirely dusted grey to blackish with the posterior margin yellowish; sternites 1–2 
yellowish, sternites 3–4 shiny dark brown-blackish, sternite 5 shiny brownish ante-
riorly to yellowish posteriorly, sternites 6–7 dusted brownish anteriorly to yellowish 
posteriorly, sternite 8 brown, or first sternite dusted grey, sternites 2–5 shiny 
brownish, sternites 6–8 brownish. First three or four tergites with long, lateral 
golden-yellow setae, tergite 3 or 4 with long golden yellow setae anteriorly 
becoming blackish posteriorly, remaining tergites laterally covered with strong to 
subpennate blackish setae mixed with simple golden yellow setae, tergite 8 reduced, 
ring-like, almost bare. Sternites with a few golden yellow setae, sternite 8 with more 
distinct marginal setae. 
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Figs 5–6. Male habitus, lateral view. 5 – Empis (Planempis) tripotini sp. n.; 6 – E. (P.) 

pan Frey. Scale bar: 3 mm. 
 

Hypopygium (Figs 3, 4). Dorsal surface of cercus strongly sclerotized, flattened, 
polished, shiny brownish, with a tuft of golden yellow setae at tip. Lower part of 
cercus with a posterior rounded process bearing fine setae. Epandrium subrectangular 
with many brownish rather fine, long setae posteriorly, a few stronger setae dorsally. 
Hypandrium of complex structure laterally, membranous ventrally. Phallus more or 
less parallel to epandrium in its median part, thick at middle then abruptly thin 
apically. 
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Figs 7–10. Males of new species with their prey, dorsal view. 7, 9 –  E. (P.) tripotini sp. n.; 

8 – Syrphus sp.; 10 – Eristalis tenax (L.). Scale bar: 6 mm. 
 

Female. Unknown. 
DIFFERENTIAL DIAGNOSIS. Within the subgenus Planempis, E. (P.) tripo-

tini sp. n. belongs to a group of large species (body size 8–12 mm) with prosternum 
ventrally bare and males with dichoptic eyes. In addition to the new species, this 
group includes  E. (P.) achelota Collin from Primorskiy Territory of Russia,  E. (P.) 
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xanthomelas Saigusa and E. (P.) lucidiventris Saigusa (both from Japan). A complete 
description of the last two species can be found in Saigusa (1992) whereas  E. (P.) 
achelota was entirely re-described by Shamshev (2002). The two Japanese species 
can be easily distinguished from the two others by the absence of acrostichal setae 
on their scutum; E. (P.) tripotini sp. n. can be readily distinguished from E. (P.) 
achelota by its acrostichal setae organised in several rows (versus 1–2 rows), black 
tibiae (versus yellowish), and the absence of a lateral brownish macula in the presu-
tural area of scutum (see Shamshev 2002: figures 1–2). The new species is more 
robust than the two other species of similar size known to date, Empis (Planempis) 
pan Frey (Fig. 6) and E. (P.) zhuae Liu, Saigusa & Yang. We provide below an 
updated key to Empis (Planempis) species with dichoptic eyes in males (Shamshev, 
2002). 

DISTRIBUTION. Republic of Korea (Gangwondo province). 
NOTES. The Empidinae particularly prefer temperate and high altitude areas 

(Daugeron & Lefebvre 2014; Lefebvre et al., 2018 ; Chatelain et al., 2018), which 
is also the case of E. (P.) tripotini sp. n. occurring in the mountainous areas of the 
Gangwondo province of South Korea, where the specimens were found between 
800 and 1400 m. 

ETYMOLOGY. The new species is dedicated to its collector, Pierre Tripotin, 
who kindly gave us the material for study.  

BEHAVIOUR. Many species of Empidinae are flower visitors feeding on nectar 
of various plants (Lefebvre et al., 2014, 2018), and predation is only conserved 
during the mating period (Daugeron, 1997b) where nuptial gifts, often preys, are 
transferred by males to females (e.g. see Tréhen, 1971). Specimens of E. tripotini 
sp. n. were directly dry prepared and most of them have retained pollen grains on 
their body, which is interpreted as an indication of a flower visiting behaviour. Due 
to its large size this species is probably a good pollinator. But males of some large 
Empidinae species are also known to hunt prey of equal or greater size. Three male 
specimens of E. tripotini sp. n. were collected with a prey item belonging to the 
family Syrphidae (Figs 7–10): two preys belong to a species of the genus Syrphus 
and one is a representative of the cosmopolitan Eristalis tenax (Linnaeus, 1758). All 
the preys are of similar (Syrphus sp.) or much larger size (E. tenax) than the males 
themselves, which shows that they are indeed fearsome predators. Syrphids and E. 
(P.) tripotini sp. n. being flower visitors, they probably frequent at least partially the 
same habitat, so that the males of the new species find both the energy resources 
(nectar) on which they depend but also the protein resources (prey) essential to the 
females for the maturation of their eggs and which will be offered to them by the 
males during the mating period. 

 
Key to Empis (Planempis) species with dichoptic eyes in males 

 
1. Prosternum setose ................................................................................................ 2 
–  Prosternum bare ................................................................................................... 6 
2. Hind femur almost evenly slender, with short bristles ventrally .......................... 3 
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– Hind femur distinctly thickened on basal part, with numerous long bristles 

ventrally (except extreme base); femora blackish on basal half and yellowish on 
apical half, tibiae entirely yellowish …....................... E. microtheca Frey, 1955 

3. Acrostichal and dorsocentral setae multiserial. Legs entirely black, at most tibiae 
reddish closer to base .....................................................................................… 4 

– Acrostichal and dorsocentral setae irregularly 2-serial. Legs yellowish or with black 
and yellow pattern ..........................................................................................… 5 

4. Palpus black. Proepisternum and laterotergite with black hair-like setae. 
Abdominal tergites with black hair-like setae laterally ........... E. pan Frey, 1953 

– Palpus yellow. Proepisternum and laterotergite with yellow hair-like setae. Abdo-
minal tergites with golden yellow hair-like setae laterally … E. latro Frey, 1953 

5. All femora and tibiae brownish yellow. Antennal scape nearly as long as postpe-
dicel ........................................................................… E. pulchra Saigusa, 1964 

–  Femora blackish, tibiae almost entirely yellowish, sometimes only tips somewhat 
darkened. Antennal scape nearly half as long as postpedicel ................................ 
............................................................................... E. xanthotibia Saigusa, 1964 

6. Smaller: body 4.0–4.5 mm. Cercus with rounded dorsal surface .....................… 7 
–  Larger: body 8.0–11.0 mm. Cercus with flattened dorsal surface ....................… 8 
7. Body (including antennae and legs) largely blackish brown, abdominal tergites 7 

and 8 yellowish on posterior half ............................ E. luteipilosa Saigusa, 1992 
–  Body largely yellow; scutum with very narrow black vittae, abdomen entirely 

blackish brown ....................................… E. freyi Yang, Zhang et Zhang, 2007 
8. Acrostichal setae present, arranged in 1–4 rows. Occiput laterally and postpronotal 

lobe with tufts of long golden yellow setae ....................................................... 9 
– Acrostichal setae absent. Occiput and postpronotal lobe with short yellow hair-

like setae ......................................................................................................… 10 
9. Acrostichal setae 1–2-serial. Tibiae yellowish ..........… E. achelota Collin, 1941 
– Acrostichal setae 4–serial anteriorly. Tibiae black ................… E. tripotini sp. n. 
10. Abdominal segments 1–3 entirely yellow; all tergites faintly light grey pollinose 

............................................................................ E. xanthomelas Saigusa, 1992 
– Abdominal tergite 1 entirely black; tergites 2 and 3 largely yellow, with black, 

broad, dorsomedian longitudinal vitta; all tergites polished .................................. 
............................................................................. E. lucidiventris Saigusa, 1992 

ACKNOWLEDGEMENTS 

We are very grateful to P. Tripotin for giving to us the material that collected in 
South Korea. Thank you to E. Delfosse (MNHN) who helped us to take pictures 
and identify the prey of E. tripotini. The study of Igor Shamshev was performed 
within the frames of the Russian State Research Project no. AAAA–A17–117030 
310210–3 and supported by the Russian Foundation for Basic Research (grant No 
18-04-00354А).  

REFERENCES 

Chatelain, P., Plant, A., Soulier, A. & Daugeron, C. 2018. Diversity increases with elevation: 
empidine dance flies (Diptera, Empididae) challenge a predominant pattern. Biotropica, 
50: 633–640. DOI: 10.1111/btp.12548 

 
9 
 
 



 
Daugeron, C. 1997a. Découverte du sous-genre Xanthempis Bezzi en Afrique du nord et 

description de trois espèces nouvelles (Diptera : Empididae). Annales de la Société 
entomologique de France (N.S.), 33: 155–164. 

Daugeron, C. 1997b. Evolution of feeding and mating behaviours in the Empidoidea (Diptera: 
Eremoneura). In: Grandcolas, P. (Ed.), The origin of biodiversity in insects : Phylogenetics 
tests of evolutionary scenarios. Mémoires du Muséum national d'Histoire naturelle, 173: 
163–182.  

Daugeron, C. & Chvála, M. 2002. First record of the subgenus Planempis in the West Palae-
arctic (Diptera: Empididae: Empidinae). Studia Dipterologica, 9: 243–247. 

Daugeron, C. & Lefebvre, V. 2014. Les Empidinés : une composante essentielle de l'ento-
mofaune d'altitude. Insectes, 172: 35–37. 

Lefebvre, V., Fontaine, C., Villemant, C. & Daugeron, C. 2014. Are empidine dance flies 
major flower-visitors in alpine environments? A case study in the Alps, France. Biology 
Letters, 10: 1–4. DOI: dx.doi.org/10.1098/rsbl.2014.0742 

Lefebvre, V., Fontaine, C., Villemant, C. & Daugeron, C. 2018. Altitudinal, temporal and 
trophic partitioning of flower-visitors in Alpine communities. Scientific Reports, 8: 4706. 
DOI: 10.1038/s41598-018-23210-y 

Liu, X., Saigusa, T. & Yang, D. 2012. Two new species of Empis (Planempis) from Oriental 
China, with an updated key to species of China (Diptera: Empidoidea). Zootaxa, 3239: 
51–57. 

McAlpine, J.F. 1981. Morphology and terminology – Adults [Chapter] 2. In: McAlpine, J.F., 
Peterson, B.V., Shewell, G.E., Teskey, H.J., Vockeroth, J.R. & Wood, D.M. (Coords.), 
Manual of Nearctic Diptera, Volume 1. Agriculture Canada Monograph, 27: 9–63. 

Saigusa, T. 1992. Systematic study of the subgenus Planempis of the genus Empis from 
Shikoku, Japan (Diptera, Empididae). Bulletin of the Tokushima Prefectural Museum, 2: 
77–107. 

Saigusa, T. 2012. Revision of the type series of Empis (Planempis) mandarina Frey, the type 
species of Planempis (Diptera: Empididae). Zootaxa, 3353: 55–68. 

Shamshev, I.V. 2002. Revision of the genus Empis Linnaeus (Diptera: Empididae) from Russia 
and neighboring land. II. Subgenus Planempis Frey. International Journal of Dipterolo-
gical Research, 13: 37–60. 

Shamshev, I.V. 2016. An annotated checklist of empidoid flies (Diptera: Empidoidea, except 
Dolichopodidae) of Russia. Proceedings of the Russian Entomological Society, 87: 1–
184. 

Shamshev, I. & Daugeron, C. 2018. First record of the subgenus Empis (Planempis) (Diptera: 
Empididae) from Middle Asia, with description of a new species. Entomological Review, 
98: 793–800. DOI: 10.1134/S0013873818060180 

Sinclair, B.J. & Cumming, J.M. 2006. The morphology, higher-level phylogeny and classifi-
cation of the Empidoidea (Diptera). Zootaxa, 1180: 1–172. 

Stuckenberg, B.R. 1999. Antennal evolution in the Brachycera (Diptera), with a reassessment 
of terminology relating to the flagellum. Studia Dipterologica, 6: 33–48. 

Tréhen, P. 1971. Contribution à une étude d'intérêt phylogénétique chez les Diptères Empi-
didae: recherches morphologiques, écologiques et éthologiques chez les espèces à larves 
édaphiques. Rennes: Thèse de l'Université de Rennes. 

Wang, J., Li, Z. & Yang, D. 2010. Two new species of the subgenus Planempis, with a key 
to the species of China (Diptera: Empidoidea: Empididae). Zootaxa, 2453: 42–47.  
 

 
 

10 
 
 



<<
  /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


