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Abstract.— A review of supralitoral species of the genus Trachyscelis in the Western
Palaearctic and Afrotropical regions with new data on distribution and morphology of five
Palaearctic species is given. The new smallest eyeless and wingless species T. shokhini
sp. nov. is described from Agadir (Morocco) and the new species T. kochi sp. nov. with
reduced tarsomeres and eyes is described from Socotra Island (Yemen). The latter species
is similar to T. subcoecus Koch, 1960, from which it differs by different number of
ommatidia, different tarsal formula, different shape of clypeus and different body size.
Trachyscelis leoi Lo Cascio & Grita, 2011 and T. litoralis Soldati, 2009 are found on
Socotra Island for the first time, T. tenuestriatus Fairmaire, 1886 is new record for Iran.
Catalogue of the tribe Trachyscelini of the world with 20 species of 3 genera is given. The
key to eight Western Palaearctic and Afrotropical species of Trachyscelis is given.
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INTRODUCTION

Trachyscelini Blanchard, 1845 is relatively small
tribe of the subfamily Diaperinae Latreille, 1802 within
the family Tenebrionidae and it was formerly com-
prised of three genera – Trachyscelis Latreille, 1809,
Macrotrachyscelis Pic, 1925 and Histiaea Fairmaire,
1892 (Gebien 1939). The latter genus, however, was
transferred by Koch (1953) to the tribe Opatrini Brullé,
1832. Recently, Masumoto et al. (2012) described the
new genus Taiwanotrachyscelis Masumoto, Akita 
& Lee, 2012 so the tribe presently again includes three
genera.

The genus Trachyscelis was erected by Latreille
(1809) for Trachyscelis aphodioides Latreille, 1809
(by monotypy). Melsheimer (1846) described T. fla -
vipes Melsheimer, 1846 from North America which

recently was synonymised by Steiner (2004) with 
T. aphodioides. Later Fairmaire (1886) described 
T. tenuestriatus from Djibouti. Champion (1893, 1894)
added four species: T. ciliaris Champion, 1893, T. lae-
vis Champion, 1893 (both from Australia), T. pallens
Champion, 1893, the endemic species from Sri Lanka,
and T. chinensis Champion, 1894 from Chinese Na-
moa Island. At the same time Lewis (1894) described
T. sabuleti from Japan. Carter (1906) added further
Australian species T. nigra. Later Pic (1923) describ -
ed T. subopacus from Egypt and Koch (1935) describ -
ed T. aphodioides lopadusae from Italian Lampe-
dusa Island. Both these taxa, however, were syno -
nymised by Schatzmayr (1949) with T. aphodioides.
Similarly, Hybosorus hopei Costa, 1844, for long time
overlooked species from Italy, was synonymised with
T. aphodioides too (Nardi 2010). Lea (1929) added
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another species T. howensis Lea, 1929, a species en -
demic to Lord Howe Island (Australia). Much later
Koch (1953, 1960) described T. esquiveli Koch, 1953
from Mozambique and T. subcoecus Koch, 1960 from
Somalia respectively. Kulzer (1957) added the only
Micronesian representative T. suturalis Kulzer, 1957
and Kaszab (1975) added T. orissae Kaszab, 1975, the
only known species from India. Finally, quite recently
two new species were described by Soldati (2009) and
Lo Cascio and Grita (2011) – T. litoralis Soldati, 2009
from Qatar and T. leoi Lo Cascio et Grita, 2011 from
Yemen Samha Island (Socotra Archipelago). This pa -
per brings description of new species recently found in
Morocco and in Socotra Island. 

While Macrotrachyscelis and Taiwanotrachy -
scelis are strictly confined to limited area of eastern
Africa and south-east Asia respectively (see also the
catalogue below), the genus Trachyscelis on the other
hand is cosmopolitan (e.g. Aalbu et al. 2002, Steiner
2004, Matthews and Bouchard 2008). 

Members of the genus Trachyscelis are psam-
mophilous and fossorial beetles with strong modifica-
tions for digging in sand, possessing compact form, flat-
tened protibia and spinose meso- and metatibiae (Koch
1953, Matthews and Bouchard 2008). They occur on
coastal dunes. Adults can be found hidden in sand
between roots of dune plants (Purchart, pers. observ.)
with which the larvae are supposed to be associated
(Doyen et al. 1990). According to Schneider and Kin zel -
bach (1994) both, adults and larvae of T. tenuestriatus,
feed on decaying algae. The same authors also found
that this species hibernate in larval stage. Adults of Tra-
chyscelis can often be found together with other repre-
sentatives of the genus – T. subcoecus, T. esquiveli or
with another psammophilous species Freyula psam-
marina Koch, 1959 (Koch 1960; Purchart 2014).

In February 2015 entomologists from Rostov
Branch of Russian Entomological Society (A. E. Abra -
mov, M. V. Nabozhenko and I. V. Shokhin) conducted
field studies in Souss-Massa-Drâa Region of Morocco.
As a result a new species of the genus Trachyscelis
was collected. This smallest eyeless and wingless rep-
resentative of the genus with reduced tarsomeres
(tarsal formula 1-4-3) was found in dunes between
Atlantic coast and left bank of Souss River and is
described in this paper. Besides, as a result of biodiver-
sity research on Socotra Island (e.g., Purchart 2012,
Purchart and Nabozhenko 2012), a species new to sci-
ence and further two species of this genus were record-
ed as new for the island and are reported below. New
data about morphology, taxonomy, bionomics and dis-
tribution of the genus and catalogue of the tribe Tra-
chyscelini are given below as well. This work conti-
nues our revisions of the Western Palaearctic genera of
Tenebrionidae (Chigray, Nabozhenko 2016, Nabozhen -
ko et al. 2016 etc.).

MATERIAL AND METHODS

Stated lengths and widths represent the maximum
values of the measured parts. Body length is the dis-
tance from the clypeus to the elytral apex with head in
its natural position. Width of the elytra is the combined
maximum width of both elytra.

Label data are given verbatim for type material. For
nontype material the data are arranged as follows:
name of locality, coordinates, altitude, collection date,
collector name. Name of each locality was kept as stat-
ed on locality labels. For more information on localities
from Socotra Island see Bezděk et al. (2012).

All specimens of the species described as new bear
one printed red label: ‘Holotype [Paratype], Name of
species sp. nov., det. M. Nabozhenko & L. Purchart
2016’.

The study is based on the examination of adult bee-
tles from the following institutes, museums and private
collections: 
NMPC – National Museum in Prague, Czech Republic

(Jiří Hájek);
ZIN – Zoological Institute, Russian Academy of Sci-

ences, St. Petersburg, Russia (Mark Volko -
vitsh); 

CN – private collection of Maxim Nabozhenko, Ros-
tov-on-Don, Russia; 

LPCB – private collection of Luboš Purchart, Brno,
Czech Republic; 

BMNH – The Natural History Museum, London, United
Kingdom (Maxwell V.L. Barclay);

MZUF – Museo di Storia Naturale, Università di Firen-
ze, Florence, Italy (Luca Bartolozzi);

CBGP – Centre de Biologie pour la Gestion des Popu-
lations, Montferrier-sur-Lez, France (Laurent
Soldati). 

Scanning electron microscopy was made with the
SEM EVO-40 XVP (LEO 143OVP).

REVIEW OF WESTERN PALAEARCTIC SPECIES

Trachyscelis aphodioides Latreille, 1809
(Figs. 1, 2)

Notes. Synonymy and distribution of this species
are well known after many authors and particularly
recent work of Nardi (2010). However, some informa-
tion in Nardi’s paper is probably erroneous and not
supported by collected material. Especially the distri-
bution of the species in the eastern part of its range
needs corrections. Also records of the species in Kaza-
khstan are obviously erroneous. Based on the study of
the largest collection (for Caspian region) deposited in
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the Zoological Institute (St. Petersburg) and material
of current expeditions we can confirm with confidence
that T. aphodioides is not distributed around the
Caspian Sea and in Kazakhstan (Abdurakhmanov and
Nabozhenko 2014). Eastern border of distribution is
Caucasian coast of Black Sea (Abkhazia: Pitsunda;
Russia, Krasnodar Region: Utrish, Anapa and Blago -
veshchenskaya), the Kerch Strait (Chushka sandspit,
Tuzla sandspit and island) and coasts of the Sea of
Azov (Abdurakhmanov and Nabozhenko 2011, Nabo -
zhenko et al. 2012, Putchkov et al. 2013). Distribution
of this psammohalobiontic species on sand coasts of
the Sea of Azov is limited by necessary conditions and
salinity of the sea and sand supralitoral zone. The
northernmost population of T. aphodioides on west-
ern coasts of the sea is known from Krivaya sandspit
(Fig. 1) of Taganrog Bay, where salinity does not de -
crease under 7‰ even during periods of desalination
(Shokhin et al. 2006). Absence of T. aphodioides on
sandspits of eastern coast of Taganrog Bay (Beglit-
skaya, Chumburskaya, Pavlo-Ochakovskaya sand-
spits) is due to lower salinity of water and supralitoral
zone: from 3‰ (in periods of desalination) to 7‰
(in periods of salination). The species is distributed on
eastern coast of the Sea of Azov only on northern part
of Taman Peninsula and limited by Kuban’ River delta.
Trachyscelis aphodioides was not found on eastern
coast of the sea because of absence of necessary sand
dunes (mainly shell beaches or Phragmites australis
thicket) and large coastal abrasion.

Trachyscelis tenuestriatus Fairmaire, 1886

Material. 4 spec. (NMPC): “S Iran: Ziarat, 23 km
NNW Bila’i, 14–15.v.1977”, “Loc. no. 330, Exped., Nat.
Mus. Praha”.

New record for Iran.

Trachyscelis leoi Lo Cascio et Grita, 2011
(Fig. 3)

Type material. Trachyscelis leoi: Holotype (sex
unknown) (MZUF): “SAMHA I., Socotra Archipel.),
27.II.09, P. Lo Cascio & F. Grita” [white, printed],
“HOLOTYPUS, Trachyscelis leoi, Lo Cascio & Grita,
det. 2011” [red, hanwritten], «„La Specola“ Firenze,
Coleoptera Coll., 14788» [white, printed].

Additional material examined. 6 specimens:
“YEMEN, SOQOTRA ISLAND: Bizidig, Avicennia marina
mangrove, 12°18.6’N, 53°48.2’E, 6 m, 13.vi.2012, 6 spec.,
SOCOTRA expedition 2012, J. J. Niedobová & L. Pur-
chart leg.” (NMPC, LPCB, CN). 

New record for Socotra Island.

Trachyscelis litoralis Soldati, 2009
(Fig. 4)

Type material. Trachyscelis litoralis: Holotype:
Y (CBGP): “QATAR, [Madinat al Shamal], Al Ghariyah,
09-III-2003, C. COCQUEMPOT leg. [white, printed]”,
“Seashore mainly under dead dolphin, N – 26°04’51.2”,
E – 51°21’26.7” [white, printed], “Trachyscelis lito -
ralis m. n. sp., Soldati det. 2007, HOLOTYPE Y” [red,
printed], “CBGP_INRA_COL_001551_0101” [white,
printed]; Paratype: 1 unsexed (CBGP): “QATAR, [Ma-
dinat al Shamal], Al Ghariyah, 09-III-2003, C. COC-
QUEMPOT leg.” [white, printed], “Seashore mainly
under dead dolphin, N – 26°04’51.2”, E – 51°21’26.7”
[white, printed], “Trachyscelis litoralis m. n. sp., 
Soldati det. 2007, PARATYPE” [red, printed],
“CBGP_INRA_COL_001552_0101” [white, printed];
Paratype: 1 unsexed (CBGP): “QATAR, [Al Khor], Al
Khor area, 18-IV-2004, M. MARTINEZ leg.” [white,
printed], “West side of Ras al Matbakhah, (Mangrove)
N – 25°40.858’, E – 051°33.258’ [white, printed], 
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Figure 1. Distribution of Trachyscelis aphodioides in the eastern part of range in the Western Palaearctic.



“Trachyscelis litoralis m. n. sp., Soldati det. 2007,
PARATYPE” [red, printed], “CBGP_INRA_COL_
001553_0101” [white, printed].

Additional material examined. (34 specimens)
YEMEN, Socotra Island: Halla area, Arher, freshwater

spring in sand dune, N 12°33’00”, E 54°27’36”, 5 m, 
9-10. + 15.vi.2012, 27 spec., SOCOTRA expedition 2012, 
J. Bezděk, J. Hájek, V. Hula, P. Kment, I. Malenovský,
J. Niedobová & L. Purchart leg. (LPCB, CN, BMNH);
same data, 6 spec., J. Hájek leg. (NMPC); Khayrha Mts.,
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Figure 2. Trachyscelis aphodioides. A – habitus, dorsal view, B – habitus, ventral view, C – habitus, lateral view, D – vertex, E – protibia, 
F – mesotibia, G – metatibia, H – protarsi, I – mesotarsi, J – metatarsi.



WESTERN PALAEARCTIC TRACHYSCELIS LATREILLE, 1809 565

Figure 3. Trachyscelis leoi. A – habitus, dorsal view, B – habitus, ventral view, C – vertex, D – protibia, E – mesotibia, F – metatibia, G – mesotarsi, 
H – metatarsi.
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Figure 4. Trachyscelis litoralis. A – habitus, dorsal view, B – habitus, ventral view, C – habitus, lateral view, D – vertex, E – head, lateral view, 
F – protibia, G – mesotibia, H – metatibia, I – mesotarsi, J – metatarsi.



N slopes, Qalansiyah env., N 12°38’50” E 53°27’45”, 85-
592 m, 9-10.xii.2003, 1 spec., D. Král leg. (NMPC). 

New record for Socotra Island and Yemen.
Variability. When studying types kindly provided

by L. Soldati, we found that paratype specimen from Al
Khor area differs from the holotype and the second
paratype with lateral clypeal teeth not projecting front-
ward more than median part of anterior edge, with pro-
tarsi approx. as long as outer apical lobe of protibiae
(much longer in the holotype and the second paratype)
and finally with frontoclypeal suture much deeper than
in the holotype and the second paratype.

Notes. This species was described from Qatar and
Iran (Iranian specimens were not included in the type
series) (Soldati 2009). 

Trachyscelis esquiveli Koch, 1953

Material examined. Four unsexed specimens:
MADAGASCAR: Ansibe, Vieu, x.1963 (NMPC).

Trachyscelis subcoecus Koch, 1960

Type material examined. Paratypes: 7 (sex is not
determined) specimens (BMNH): “Paratype” [rounded,
white, yellow bordered, printed] , “Obbia, SOMALIA,
Mudugh, VIII.1958, C. KOCH”, “Brit. Mus., 1959-430”
[white, printed]; Paratypes: 3 (sex is not determined)
(BMNH): “El Cabobe, SOMALIA, Mudugh, VIII.1958, C.
KOCH” [white, printed], “Brit. Mus., 1960-185” [white,
printed], “PARATYPE, Trachyscelis subcoecus,
KOCH” [pink, printed].

NEW SPECIES

Trachyscelis kochi sp. nov.
(Fig. 5)

Type material. (37 spec.). Holotype (sex is not
determined; NMPC), labelled: “YEMEN, Soqotra Island:
ca. 3 km NE of Shuab, Avicennia marina mangrove,
sand dunes, 12°34.1’N, 53°23.9’E, 3 m, 20.-21.vi.2012”
[white, printed], “SOCOTRA expedition 2012, J. Bez-
děk, J. Hájek, V. Hula, P. Kment, I. Malenovský, J. Nie-
dobová & L. Purchart leg.” [white, printed]. Paratypes
(sex is not determined; 10 LPCB, 2 CN, 2 ZIN, 2 BMNH,
1 CBGP): same data as holotype; (1 NMPC): “YEMEN,
Socotra Island, Halla area, Arher, freshwater spring in
sand dune, N 12°33’00”, E 54°27’36”, 5 m, 9-10. + 15.vi.
2012” [white, printed], “SOCOTRA expedition 2012, 
J. Bezděk, J. Hájek, V. Hula, P. Kment, I. Malenovský,
J. Niedobová & L. Purchart leg.” [white, printed]; 
(2 NMPC): “YEMEN, Socotra Island, Noged plain (sand

dunes), Sharet Halma vill. env., 12°21.9’ N, 54°05.3’ E,
20 m, Jiří Hájek leg., 10-11.xi.2010” [white, printed]; (2
NMPC): “Yemen, Soqotra Is., BA’A vill. env., 5.xii.2003,
N 12°32’19”, E 54°10’41”, 234 m [GPS], leg. P. Kabátek”,
“YEMEN – SOQOTRA, 2003, Expedition, Jan Farkač,
Petr Kabátek & David Král”; (2 NMPC): same as previ-
ous but David Král lgt.; (Must be 8 NMPC, 2 LPCB, 
2 CN): “Yemen, Soqotra Is., 2003, 5-6/xii., NOGED plain
(sand dunes), 11 m, N12°21’09”, E54°01’47” [GPS],
David Král lgt.”, “YEMEN – SOQOTRA, 2003, Expediti-
on; Jan Farkač, Petr Kabátek & David Král”.

Description. Body length 2.7–3.6 mm, width 1.7 –2.4
mm. Body globose, pale brown, shiny. Dorsal side with
very fine and sparse punctation only near pronotal and
head margins and in striae.

Head widest at genal level. Eyes very small, pre-
sented by only 10 ommatidia. Head laterally with some
long and some very short setae above eyes. Labrum
with strong erected spine-shaped setae. Anterior mar-
gin of frontoclypeus weakly rounded in middle and
weakly sinuated laterally, without projected processes.
Surface of clypeus covered with rounded tubercles.
Lateral margin of head between gena and clypeus with
emargination and deep furrow dorsally, which divides
frontoclypeus from frons. Punctation of frons very fine
and sparse, surface of frontoclypeus with tubercles.
Mouthparts including submentum not immersed in epi-
cranium. Mentum with elevated longitudinal ridge. Api-
cal maxillar palpomer strongly elongate, 2.4 times as
long as wide, with circular line of short setae near
apex; apical weakly convex platform of the palpomer
with very short dense obtuse sensilla distinctly bor-
dered by furrow from remaining surface. Apical labial
palpomer also with circular line of setae near apex;
apical platform not convex, with very short dense
obtuse sensilla. Surface of vertex around laryngeal
emargination with 3 lines of short and sparse setae and
also with several long sensilla (not clustered) on later-
al margins of laryngeal emargination. Submentum with
4 very long setae. Antennae 10-segmented, with dorso -
ventrally flattened 5-segmented club; antennomeres 
3–5 very short, flattened baso-apically, with sporadic
setae; antennomeres 6–10 with circular marginal line
of long bent setae; antennomere 10 much smaller than
antennomeres 6–9.

Pronotum strongly transverse (2.25 times as wide
as long), widest behind middle, 1.8 times as wide as
head. Lateral margins of pronotum moderately regu-
larly rounded. Angles of pronotum not expressed. Disc
strongly convex in transverse direction, margins of
disc narrowly beaded. Pronotal surface with very fine
and sparse punctation only near lateral margins. Pro-
thoracic hypomera with dense pubescence of long hairs
in outer half. Prosternum with dense brush of very long
hairs in middle. Prosternal process convex, with very
long and dense hairs.
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Figure 5. Trachyscelis kochi sp. nov. A – habitus, dorsal view, B – habitus, ventral view, C – habitus, lateral view, D – vertex, E – head, lateral 
view, F – protibia, G – mesotibia, H – metatibia, I – metatarsi, J – mesotarsi.



Elytra with subequal length and width (only 1.03
times as long as wide), widest at middle, 2.64 times as
wide as head, 1.45 times as wide and 3.4 times as long
as pronotum. First stria complete, second stria ex -
pressed only apically and basally, third one visible only
at elytral base, other striae absent. First interval of
each elytron not keel-shaped on apex, only slightly con-
vex. Pseudepipleura with furrow, separating them from
elytra and with dense pubescence of both long and
short hairs.

Wingless.
Ventral side. Mesoventrite without pubescence in

middle and with moderately dense pubescence lateral-
ly. Mesepimera and metepisterna with dense pubes-
cence. Metaventrite with dense pubescence of long
hairs and with longitudinal furrow in middle. Abdomi-
nal ventrites with long, backward directed hairs; apical
margin of ventrite 5 weakly sinuated.

Legs. Lower part of protibiae with line of strong
spines on outer margin – 4 transverse lines with longer
and acute spines in basal half and 5 transverse lines of
long erected spines on protibial lamina. Inner margin
of protibial lamina with 3 very long spines with unequal
length. Spurs long, flattened, narrowly rounded on
apex. Inner margin of protibiae with long hairs. Meso -
tibiae with monomorphic strong acute apically directed
spines. Metatibiae with long erected setae and dense
monomorphic strong spines; spines longer and acute in
basal half and shorter and obtuse in apical part (often
abraded or even erased). Protarsi only with 4 tar-
someres (tarsal formula 4-5-4). Mesotarsomeres with
long setae upside and with long and acute spines
under neath. Metatarsomeres with setae upside and
with the same strong rounded spines as on metatibiae.
Ratio of tibial/tarsal length of middle and hind legs 1.87
and 2.7 accordingly.

Etymology. The species is named in honour of
Charles Koch (1904–1970), the famous African coleo -
pterologist.

Differential diagnosis. Due to the low number 
of ommatidia T. kochi sp. nov. belongs, together with 
T. shokhini sp. nov. and T. subcoecus Koch, 1960, to
the group of species with strongly reduced (10 omma-
tidia in T. kochi sp. nov. and 6–7 ommatidia in T. sub-
coecus) or completely absent eyes (no ommatidia pres-
ent in T. shokhini sp. nov.). The group is also charac-
terised by reduction of tarsomeres with tarsal formula
4-5-4 in T. kochi sp. nov., 2-4-3 in T. subcoecus and
finally 1-4-3 in T. shokhini sp. nov. The rest of Tra-
chyscelis species have normally developed eyes and
tarsal formula 5-5-4. Besides characters stated above,
T. kochi sp. nov. differs from T. shokhini sp. nov. also
by larger body size (see descriptions). From T. sub-
coecus it can be distinguished also by weakly rounded
anterior clypeal margin and tuberculate surface of
clypeus while in T. subcoecus the anterior margin of

clypeus is straight or weakly emarginated and clypeal
surface is more or less wrinkled, not tuberculate. Fi -
nally, body length of T. kochi sp. nov. ranges between
2.7–3.6 mm while in T. subcoecus it ranges between
2.3–2.5 mm.

Trachyscelis shokhini sp. nov.
(Figs. 6–8)

Type material. Holotype (sex is not determined;
will be deposited in ZIN), labelled: “Morocco, Souss-
Massa-Drâa Region, Ait Melloul near Agadir,
30°18’23.2”N / 09°30’30.1”W, 27.02.2015 leg. I.V. Sho -
khin, M.V. Nabozhenko”. Paratypes (sex is not deter-
mined; 2 ZIN, 1 CN, 1 LPCB, 1 NMPC): same data as
holotype. 

Description. Body small (length 2–2.35 mm, width
1.37–1.42; length of holotype 2.3 mm, width 1.39 mm),
globose, yellow, shine. Dorsal side glabrous, almost
with out punctation, only with very fine and sparse
punctures on head and lateral sides of pronotum.

Head widest at genal level. Eyes absent (sporadic
ommatidia also absent). Head laterally only with 10
long and some very short setae instead of eyes. Labrum
with strong erected spine-shaped setae. Anterior mar-
gin of frontoclypeus widely weakly sinuated in middle,
with two deep emarginations and processed angles lat-
erally. Surface of frontoclypeus with very sparse and
fine punctation. Lateral margin of head between genae
and frontoclypeus with emargination and deep furrow
dorsally, which separate frontoclypeus from frons.
Punctation of head and frontoclypeus very sparse (dis-
tance between punctures 7 or more times as long as
puncture diameter) and very fine, punctures very
small, with short basiconic and trichoid sensillae.
Mouth  parts, including submentum, deeply depressed
in epicranium. Mentum without keel or bulge, with sev-
eral moderately long setae. Apical maxillar palpomere
oval, 1.6 times as long as wide, with circular line of
short setae near apex and very short dense obtuse sen-
silla apically; apex not separated by furrow from other
part of palpomere. Apical labial palpomere also with
circular line of setae, with rounded apex and same sen-
silla as on apical maxillar palpomere. Surface of vertex
around laryngeal emargination with 2 lines of very
short and sparse setae and cluster of moderately long
sensillae on lateral margins of laryngeal emargination.
Antennae 10-segmented, with 5-segmented dorsoven-
trally flattened club; antennomeres 3–5 very short, flat-
tened baso-apically, with sporadic setae; antenno -
meres 6–10 with circular marginal line of long bent
setae and groups of short straight basiconic sensilla
located on tubercles on flattened apical platform of
antennomeres; antennomere 10 much smaller than
antennomeres 6–9.
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Figure 6. Trachyscelis shokhini sp. nov. A – habitus, dorsal view, B – habitus, ventral view, C – habitus, lateral view, D – vertex, E – head 
laterally, F – apex of antenna.
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Figure 7. Trachyscelis shokhini sp. nov. A – protibia, B – mesotibia, C – metatibia, D – mesotarsi (tarsomere 4 is broken), E – metatarsi.

Pronotum transverse (2.14 times as wide as long),
bell-shaped, widest behind middle, 1.6 times as wide as
head. Lateral margins of pronotum strongly rounded in
basal half and weakly emarginated in anterior half.
Angles of pronotum not expressed. Disc strongly con-
vex in lateral view, margins of pronotum not beaded.
Pronotum with sporadic setae laterally and with very
fine and sparse punctation near lateral margins. Pro-
thoracic hypomera with dense pubescence of long hairs
in outer half. Prosternum with dense brush of very long
hairs. Prosternal process convex, with very long and
dense erected hairs. 

Elytra widely oval (1.14 times as long as wide),
widest at middle, 2.25 times as wide as head, 1.4 times
as wide and 3.4 times as long as pronotum. Elytral stri-
ae 1–3 indicated only near apex. First interstria of each
elytron keel-shaped apically (elytral apex with 2 obtuse
processes in dorsal view). Furrow or carina between

elytra and epipleura absent. Pseudepipleura with
dense pubescence of long hairs.

Wingless.
Ventral side. Mesoventrite not pubescent in middle,

with sparse short pubescence laterally. Mesepimera
and metepisterna with sparse short hairs. Metaventrite
with dense pubescence of long hairs and longitudin-
al furrow in middle. Abdominal ventrites with long,
backward directed hairs. Apical margin of ventrite 
5 straight, not sinuated.

Legs. Lower part of protibiae with line of strong
spines on outer margin and 3 thinner spines in middle
of protibial lamina; other lower surface without spines.
Inner margin of protibial lamina with 2 very long spines
with unequal length. Spurs long, flattened, with round-
ed apices. Inner margin of protibia with long hairs.
Mesotibiae with long setae and 3 types of spines: thin
and acute basally directed spines (presented only in



basal half of mesotibiae); wide flattened rounded, api-
cally directed spines (presented only in apical half);
thick strong acute spines near apex. Metatibiae with
long erected setae and 3 types of spines: thin and
acute, basally directed spines (presented only in basal
half); wide flattened rounded erected spines (presented
only in apical half); very thick and short rounded
spines in apical third. Protarsomeres 1–4 absent
(reduced), mesotarsi with 4, metatarsi with 3 tarso -
meres (tarsal formula 1-4-3). Meso- and metatarso -
meres with long setae upside and strong acute spines
undernath. Ratio of tibial/tarsal length of middle and
hind legs accordingly 1.28 and 3.17.

Etymology. Species named in honour of our col-
league Igor Shokhin (Institute of Aride zones, Rostov-
on-Don).

Collection circumstances. The new species was
found in sand dunes at depth 10–30 cm under Ta-
marix sp.

Differential diagnosis. Due to the reduction of tar-
someres and eyes the new species is similar to T. sub-
coecus, which is distributed in northwest of Indian
Ocean coast and T. kochi sp. nov. an endemic spe-
cies to the Island of Socotra (Yemen). Other known
Trachyscelis species have more or less expressed
eyes and normally developed tarsomeres (Figs. 2–4).
The new species also differs from other Trachy-
scelis by the presence of 3 morphologically differ-
ent types of spines on meso- and metatibia. Among
Western Palae arctic Trachyscelis only T. litoralis
has different morphological types of only metatibial
spines (Figs. 4H, G). Other studied Trachyscelis
species have a monomorphic meso- and metatibial
spines (Figs. 2F–G, 3E–H). Further differences are 
given in the key.
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Figure. 8. Trachyscelis shokhini sp. nov. head, lateral view (eyeless), 
setation is removed.

Key to the Western Palaearctic and Afrotrop -
ical species of the genus Trachyscelis

1(2). Eyeless. Mentum without elevated ridge. Tar -
sal formula 1-4-3  . . . . . . . T. shokhini sp. nov.

2(1). Eyes reduced or not. Mentum with elevated
ridge. Tarsal formula different.

3(6). Eyes reduced, hardly visible, consist of 5–6 to
10 small light ommatidia. Tarsi reduced. Tar -
sal formula 4-5-4 or 2-4-3.

4(5). Tarsal formula 4-5-4. Frontoclypeus with
weakly rounded anterior margin and tubercu-
late surface. Body length 2.7–3.6 mm  . . . . . . . .
 . . . . . . . . . . . . . . . . . . . . . . . . . T. kochi sp. nov.

5(4). Tarsal formula 2-4-3. Frontoclypeus with
straight or weakly emarginated anterior margin
and more or less wrinkled (not tuberculate) sur-
face. Body length 2.3–2.5 mm  . . . T. subcoecus

6(3). Eyes well developed, possess 30–70 ommatidia.
Tarsal formula 5-5-4.

7(10). Anterior margin of frontoclypeus with distinct-
ly projecting lateral teeth. Eyes with less than
50 ommatidia, usually possess about 40 omma-
tidia.

8(9). Metatibiae with two types of spines: a) flatte-
ned apical spines; b) not flattened, acute (often
obliterated) spines. Elytral striae 1–3 regularly
punctate, not interrupted; striae 4 interrupted;
striae 5–8 extremely weakly indicated, without
punctures  . . . . . . . . . . . . . . . . . . . . . T. litoralis

9(8). Metatibiae with only one type of acute spines.
Elytral striae almost not visible; stria 1 very
shallow, interrupted, with row of irregularly
placed punctures; stria 2 indicated by irregu-
larly placed punctures; striae 3–8 almost not
visible, very slightly indicated, interrupted,
with out punctures  . . . . . . . . . . . . . . . . . . T. leoi

10(7). Anterior margin of frontoclypeus distinctly
emarginated laterally but without projecting
lateral teeth. Eyes with about 30 or more than
60 ommatidia.

11(12). Clypeus strongly transversally carinate. Elytral
striae deep, with coarse punctures. Eyes with
more than 60 ommatidia  . . . . . . . . . . . . . . . . . .
 . . . . . . . . . . . . . . . . . . . . . . . . . . T. aphodioides

12(11). Clypeus slightly transversally carinate, almost
flat. Elytral striae shallow, with fine punctures.

13(14). Frons densely punctate, without central
impression. All eight elytral striae distinct,
striae 6–8 very fine. First inner stria reaching
the apex of elytra. Eyes with more than 60
ommatidia . . . . . . . . . . . . . . . . T. tenuestriatus

14(13). Frons with shallow but distinct central impres-
sion, without punctures. Striae 1–5 distinct
(three first with arranged punctures), striae
6–8 not visible. First inner stria not reaching
the apex of elytra. Eyes with about 30 omma-
tidia  . . . . . . . . . . . . . . . . . . . . . . . . . T. esquiveli



Overview of keys and differential diagnosis for
species of the genus Trachyscelis

Carter (1906) – dif. diagnosis for T. nigra and 
T. ciliaris;

Champion (1893) – dif. diagnosis T. ciliaris × 
T. aphodioides; T. laevis × T. ciliaris and T. apho-
diodes; T. pallens × T. aphodioides;

Champion (1894) – dif. diagnosis T. chinensis × 
T. laevis;

Fairmaire (1886) – dif. diagnosis T. aphodioides
and T. tenuestriatus;

Kaszab (1975) – dif. dagnosis for T. orissae and 
T. pallens;

Koch (1953) – dif. diagnosis for Macrotrachyscelis
and Trachyscelis;

Koch (1960) – dif. diagnosis for T. subcoecus × 
T. howensis, T. aphodioides, T. tenuestriatus, 
T. esquiveli, T. chinensis, T. sabuleti, T. pallens, 
T. nigra, T. laevis, T. ciliaris and T. flavipes;

Lea (1926) – dif. diagnosis for T. howensis, T. ni -
ger and T. laevis;

Lewis (1894) – dif. diagnosis T. sabuleti × T. te -
nuestriatus;

Lo Cascio and Grita (2011) – dif. diagnosis and key
for west Palaearctic species T. leoi, T. subcoecus, 
T. aphodioides, T. tenuestriatus, T. esquiveli;

Reitter (1904) – key for T. aphodioides and T. sa-
buleti;

Soldati (2009) – dif. diagnosis T. litoralis × T. te -
nu estriatus, T. aphodioides.

CATALOGUE OF THE TRIBE TRACHYSCELINI

The following species list is based on: Ando & Ya -
masako (2013), Ardoin (1969), Champion (1893, 1894),
Gebien (1939), Johnson (1989), Jung. (2009), Kaszab
(1975, 1979, 1982), Koch (1953, 1960), Kulzer (1957),
Lillig & Bremer (2002), Lo Cascio & Grita (2011), Löbl
et al. (2008), Masumoto (2003, 2006), Masumoto et al.
(2012), Masumoto & Lee (2004), Matthews & Bouchard
(2008), Nardi (2010), Novák (2014), Soldati (2009), Stei-
ner (2004), Waitzbauer et al. (2004), Schawaller
(2010).

Macrotrachyscelis Pic, 1925

1. Macrotrachyscelis rufus Pic, 1925 — eastern
Africa, Madagascar

Taiwanotrachyscelis Masumoto, Akita et Lee, 2012

1. Taiwanotrachyscelis chengi Masumoto, Akita et
Lee, 2012 — Taiwan
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2. Taiwanotrachyscelis sanguinosus Ando et Ya -
ma sako, 2013 — Sulawesi

Trachyscelis Latreille, 1809

1. Trachyscelis aphodioides Latreille, 1809 — cos-
mopolitan*
= T. subopacus Pic, 1923 (Schatzmayr 1949: 28).
= T. a. lopadusae Koch, 1935 (Schatzmayr 1949: 28).
= T. flavipes Melsheimer, 1846 (Steiner 2004: 335).
= Hybosorus hopei Costa, 1844 (Nardi 2010: 60).

2. Trachyscelis chinensis Champion, 1894 — China
(Namoa Is.), Japan (Ryukyu Is.), Taiwan

3. Trachyscelis ciliaris Champion, 1893 — E. Walla-
by Is. and W. Australia

4. Trachyscelis esquiveli Koch, 1953 — Madagascar,
Mozambique, Kenya, Somalia

5. Trachyscelis howensis Lea, 1929 — Australia
(Lord Howe Is.)

6. Trachyscelis kochi sp. nov. — Yemen (Socotra Is.)
7. Trachyscelis laevis Champion, 1893 — Sulawesi,

Adele Is. and W. Australia
8. Trachyscelis leoi Lo Cascio et Grita, 2011 — Ye -

men: Samha Is, Socotra Is. – new record
9. Trachyscelis litoralis Soldati, 2009 — Qatar, Iran,

Yemen: Socotra Is. – new record
10. Trachyscelis nigra Carter, 1906 — SE Australia
11. Trachyscelis orissae Kaszab, 1975 — India (Ko -

nark – Odisha State)
12. Trachyscelis pallens Champion, 1893 — Sri Lanka
13. Trachyscelis sabuleti Lewis, 1894 — Japan, South

Korea (Jejudo Is.)
14. Trachyscelis shokhini sp. nov. — Morocco
15. Trachyscelis subcoecus Koch, 1960 — Somalia
16. Trachyscelis suturalis Kulzer, 1957 — Microne-

sia (Kiribati and Palau Is.)
17. Trachyscelis tenuestriatus Fairmaire, 1886 —

Jordan, Saudi Arabia, Egypt (Sinai), Yemen (incl.
Perim Isl.), Oman, Iran (new record); Afrotropical
Re gion (e.g. Sudan, Djibouti).

ACKNOWLEDGEMENTS

Authors are very much obliged to Igor Shokhin
(Institute of arid zones of the Russian Academy of Sci-
ences) for the material from coasts of the Sea of Azov
and help in collection of Tenebrionidae in Morocco.
They also want to thank Jiří Hájek (NMPC), Maxwell V.
Barclay (BMNH), Laurent Soldati (CBGP), Luca Bar-
tolozzi (MZUF), G.S. Medvedev and M.G. Volkovich
(Zoological Institute of Russian Academy of Scien-
ces) for the provided material and K.D. Dvadnenko

* — For detailed information about wide distribution of T. aphodio -
ides see Nardi (2010) and this paper.



(Institute of arid zones of the Russian Academy of 
Sciences) for work with SEM. The study was partly
supported by the Russian state research project no.
01201363187 and and the Russian Foundation for Basic
Research (grant 15-04-02971a).

REFERENCES

Aalbu, R. L., Triplehorn, C. A., Campbell, J. M., Brown, K. W.,
Somerby, R. E. and D. B. Thomas. 2002. 106. Tenebrion-
idae Latreille, 1802, pp. 463–509. In: R. S. Arnett, M. C.
Thom as, P. E. Skelley and J. H. Frank (eds.). American
beetles. Volume 2. Polyphaga: Scarabaeoidea through
Curculio noidea, CRC Press, Boca Raton.

Abdurakhmanov, G. M. and M. V. Nabozhenko. 2011. [Keys
and catalogue to darkling beetles (Coleoptera: Tenebrion-
idae s. str.) of the Caucasus and south of European part of
Russia]. KMK Scientific Press Ltd, Moscow, 361 pp. (In
Russian).

Abdurakhmanov, G. M. and M. V. Nabozhenko. 2014. New data
about composition, geographic distribution and possible
ways of forming of darkling beetles fauna (Coleoptera:
Tenebrionidae) in Peri-Caspian and island Caspian
ecosystems. Part 1. Yug Rossii: ekologiya i razvitiye, 1:
30–60.

Ando, K. and J. Yamasako. 2013. Study of Tenebrionid fauna
of Sulawesi I. Tribes Bolitophagini, Trachyscelini, and
subtribe Heterocheirina of the Opatrini (Coleoptera, Tene-
brionidae). Elytra, 3: 275–294.

Ardoin, P. 1969. Tenebrionidae récoltés par Mr. L. BIGOT
dans le sud-ouest de Madagascar. Annales de la Société
entomologique de France (Nouvelle Série), 5: 461–468.

Bezděk, J., Purchart, L., Král, K. and V. Hula. 2012. List of
local Socotran geographical names used in entomological
literature. Acta Entomologica Musei Nationalis Pragae, 52
(supplementum 2): 27–67.

Bouchard, P., Bousquet, Y., Davies, A. F., Reid, C. A. M.,
Schmitt, M., Ślipinski, S. A. and A. B. T. Smith. 2011. Fami-
ly-group names in Coleoptera (Insecta). ZooKeys, 88: 1–972.

Carter, H. J. 1906. Notes on the genus Cardiothorax: with
descriptions of new species of Australian Coleoptera. Pro-
ceedings of the Linnaean Society of New South Wales, 31:
236–260.

Champion, G. C. 1893. On Trachyscelis with descriptions of
three new species. The Entomologist’s Monthly Magazine,
29: 253–255.

Champion, G. C. 1894. On two species of tenebrionid Coleo -
ptera from Namoa Island. The Annals and Magazine of
Natural History, 14: 448–449.

Chigray, I. and M. Nabozhenko. 2016. To the knowledge of the
Genus Blaps Fabricius, 1775 (Coleoptera: Tenebrionidae)
from Iran and Transcaucasia. Annales zoologici, 66:
267–275.

Doyen, J. T., Matthews, E. G. and J. F. Lawrence. 1990. Classi-
fication and annotated checklist of the Australian genera
of Tenebrionidae (Coleoptera). Invertebrate Taxonomy, 3:
229–260.

Fairmaire, L. 1886. Notes sur les coléoptéres recueillis par M.
Laligant a Obock. Annales de la Société Entomologique de
France (6), 5: 435–462.

Gebien, H. 1939. Katalog der Tenebrioniden. Teil. 2. Mitteilun-
gen der Münchner Entomologischen Gesellschaft, 29: 443–
474 (466–497), 739–770 (498–529).

Johnson, C. 1989. Tenebrionidae (Coleoptera) collected in the
eastern province of Saudi Arabia. Fauna of Saudi Arabia,
10: 123–133.

Jung, B. H., Park, H. C. and J. Kim III. 2009. Taxonomic review
of the tribes Trachyscelini and Phaleriini (Coleoptera:
Tene brionidae) from Korean coastal dunes. Entomological
Research, 39: 146–151.

Kaszab, Z. 1975. Tenebrioniden aus Indien (Coleoptera). Acta
Zoologica Academiae Scientiarum Hungaricae, 21: 1–38.

Kaszab., Z. 1979. Faunistik der Tenebrioniden von Sri Lanka
(Coleoptera). Folia Entomologica Hungarica, 32: 43–128.

Kaszab, Z. 1982. Insects of Saudi Arabia. Coleoptera: Fam.
Tenebrionidae (Part 2). Fauna of Saudi Arabia, 4:
124–243.

Koch, C. 1935. Wissenschaftliche Ergebnisse der entomologi-
schen Expedition seiner Durchlaucht des Fürsten A. della
Torre e Tasso nach Aegypten und auf der Halbinsel Sinai.
VII. Tenebrionidae (Coleoptera). Bulletin de la Société
Royale Entomologique Egypte, 19: 2–111. 

Koch, C. 1953. The Tenebrionidae of Southern Africa. XXII. –
Trachyscelis esquiveli n. sp., the first southern-african
representative of the tribe Trachyscelini. Boletim da Soc -
ie dade de Estudos de Moçambique, 23: 107–113.

Koch, C. 1960. Zweiter taxonomischer Beitrag zur Kenntnis
der Tenebrioniden Somalias. Entomologische Arbeiten
aus dem Museum G. Frey Tutzing bei München, 11:
325–417.

Kulzer, H. 1957. Coleoptera: Tenebrionidae. Insects of Micro -
nesia, 17: 185–256.

Latreille, P. A. 1809. Genera crustaceorum et insectorum 
se cun dum ordinem naturalem in familias disposita,
iconibus exemplisque plurimis explicita. Tomus quar-
tus et ulti mus.: Amand Koenig, Parisiis et Argentorati, 
399 pp.

Lea, A. M. 1929. Notes on miscellaneous Coleoptera, with de -
scriptions of new species. Transactions of the Royal Soci-
ety of South Australia, 53: 203–244.

Lewis, G. 1894. XLIII. – On the Tenebrionidae of Japan. The
Annals and Magazine of Natural History, 6: 377–400.

Lillig, M. and H. J. Bremer. 2002. Tenebrionidae der nörd -
lichen Provinzen der Republik Sudan. (Coleoptera: Tene-
brionidae). Coleoptera, 6: 35–101.

Lo Cascio, P. and F. Grita. 2011. A new Trachyscelis from the
Socotra Archipelago (Yemen) (Coleoptera, Tenebrioni -
dae). Bollettino della Società entomologica italiana, 143:
85–92.

Löbl, I., Merkl, O., Ando, K., Bouchard, P., Egorov, L. V., Iwan,
D., Lillig, M., Masumoto, K., Nabozhenko, M., Novák, V.,
Petterson, R., Schawaller, W. and F. Soldati. 2008. Family
Tenebrionidae Latreille, 1802, pp. 105–352. In: I. Löbl and
A. Smetana (eds.). Catalogue of Palaearctic Coleoptera.
Volume 5. Tenebrionoidea. Apollo Books, Stenstrup.

Marcuzzi, G. 1962. Tenebrionid beetles of the West Indies.
Studies on the Fauna of Curaçao and other Caribbean
Islands, 13: 21–48.

Masumoto, K. 2003. Tenebrionid beetles (Coleoptera) from the
Palau Islands collected by Keiichi Takahashi (1). Elytra,
31: 383–384.

574 M. NABOZHENKO and L. PURCHART



Masumoto, K. 2006. Tenebrionid beetles (Coleoptera) from the
Palau Island collected by Keiichi Takahashi. The Entomo-
logical Review of Japan, 61: 143–161.

Masumoto, K. and Ch.-F. Lee. 2004. New records of Trachy -
scelis chinensis Champion (Coleoptera, Tenebrionidae).
Elytra, 32: 131.

Masumoto, K., Akita, K. and C.-F. Lee. 2012. New tenebrionid
beetles (Coleoptera) from Taiwan. (5) Descriptions of 
a spe cies belonging to a new genus and three new species
of three different tribes, and records of six species in new
occurrence. Elytra, 15: 25–37.

Matthews, E. G. and P. Bouchard. 2008. Tenebrionid Beetles of
Australia: Descriptions of Tribes, Keys to Genera, Cata-
logues of Species. ABRS, Canberra, 398 pp.

Melsheimer, F. E. 1846. Descriptions of new species of Coleo -
ptera of the United States. Proceedings of the Academy of
Natural Sciences of Philadelphia, 3: 53–66.

Nabozhenko, M. V., Shokhin, I. V., Abdurakhmanov, G. M., Kly-
cheva, A. M., Marakhonich, A. V. and D. I. Oleynik. 2012.
Main patterns of distribution and genesis of psammo phil -
ous beetles of the Ponto-Caspian region on example of Te -
nebrionidae and Scarabaeoidea (Insecta: Coleoptera). Yug
Rossii: ecologiya i razvitiye, 1: 110–125. (In Russian).

Nabozhenko, M. V., Ferrer, J., Kalashian, M. and G. M.
Abdura kh manov. 2016. Contribution to the knowledge of
darkling beetles of the tribe Ceratanisini (Coleoptera:
Tenebrionidae) from the Caucasus and Anatolia. Annales
zoologici, 66: P. 607–620.

Nardi, G. 2010. On the identity of Hybosorus hopei A. Costa, 
a forgotten Italian beetle (Coleoptera: Hybosoridae and
Tenebrionidae). Zootaxa, 2411: 59–67. 

Novák, V. 2014. Beetles of the family Tenebrionidae of Central
Europe. Academia, Praha, 418 pp.

Pic, M. 1923. Notes diverses, descriptions et diagnoses (Suite).
L’Echange, Revue Linnéenne, 39: 1–3.

Purchart, L. 2012. Biodiversity research of darkling beetles on
Socotra Island. Part I. – The genus Deretus Gahan, 1900
(Coleoptera: Tenebrionidae). Zootaxa, 3153: 57–68.

Purchart, L. 2014. Two new species of the genera Zophosis
and Oxycara, and a new record of the genus Freyula

from the Island of Socotra (Coleoptera: Tenebrionidae).
Acta Entomologica Musei Nationalis Pragae, 54 (supple-
mentum 2): 231–240.

Purchart, L. and M. V. Nabozhenko. 2012. First description of
larva and pupa of the genus Deretus (Coleoptera: Tene-
brionidae) with key to the larvae of the tribe Helopini. Acta
Entomologica Musei Nationalis Pragae, 54 (supplementum
2): 295–302.

Putchkov, A. V., Markina, T. Yu., Nasarenko, V. Yu., Petrenko,
A. A., Prokhorov, A. V. and L. S. Cherney. 2013. Previous-
ly review of beetles (Coleoptera) of Kazantip Natural re -
ser vation. Naukovi zapysky derzhavnogo pryrodoznav -
cho go muzeyu, 29: 129–135. (In Russian).

Reitter, E. 1904. Bestimmungs-Tabelle der Tenebrioniden-
Unter   familien: Lachnogyini, Akidini, Pedinini, Opatrini
und Trachyscelini aus Europa und den angrenzenden
Ländern. Verhandlungen des Naturforschenden Vereins
in Brünn, 42: 25–189.

Schatzmayr, A. 1949. Appunti coleotterologici XVIII. Natura,
40: 27–29.

Schawaller, W. 2010. Check-list of the Tenebrionidae (sensu
stricto) from Madagascar (Coleoptera). Stuttgarter Bei -
träge zur Naturkunde A, Neue Serie, 3: 277–289.

Schneider, W. and R. Kinzelbach. 1994. Effects of the 1991 oil
spill on the supratidal fringe. Courier Forschungsinstitut
Senckenberg, 166: 34–39.

Shokhin, I. V., Nabozhenko, M. V., Sarvilina, S. V. and E. P.
Titova. 2006. The Present-Day Condition and Regularities
of the Distribution of the Bottom Communities in Tagan-
rog Bay. Oceanology, 46: 401–410.

Soldati, L. 2009. The Darkling Beetles (Coleoptera: Tenebrio-
nidae) of Qatar. Natura optima dux Foundation, Warsza-
wa, 101 pp. + 17 plates.

Steiner, W. E. Jr. 2004. The genus Trachyscelis (Coleoptera:
Tenebrionidae) in North America: synonymy, origin, 
distribution, and decline. The Coleopterists Bulletin, 58:
335–343.

Waitzbauer, W., Pusching, K. and B. Petutsching. 2004. Die
Schwarzkäfer (Tenebrionidae) Jordaniens. Denisia, 14:
283–307.

WESTERN PALAEARCTIC TRACHYSCELIS LATREILLE, 1809 575

Received: May 31, 2016
Accepted: April 1, 2017



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /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 /LeaveColorUnchanged
  /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 (Color Management Off)
  /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 (None)
  /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 <>
    /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.)
    /POL <>
  >>
  /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 [2551.181 4249.134]
>> setpagedevice


