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Abstract.— A brief review of the genus Nalassus Mulsant, 1854 of Turkey is given. The
new genus Turkonalassus gen. nov. (type species Helops adimonius Allard, 1876) is
described. Species of the newly described genus are superficially similar to representatives
of the subgenus Pelorinus of Probaticus (subtribe Helopina), but belong to the subtribe
Cylindrinotina and are close to the genus Nalassus from which they differ by the
absence of temple grooves ventrally (lower aspect of eye without ventral groove). The
following species are included in Turkonalassus: Turkonalassus adimonius (Allard,
1876) (from Probaticus), Turkonalassus pentheri (Reitter, 1905), comb. nov. (from
Probaticus), Turkonalassus bozdagus Keskin et Nabozhenko, 2010, comb. nov. (from
Nalassus), Turkonalassus pineus sp. nov., Turkonalassus quercanus sp. nov.,
Turkonalassus petrophilus sp. nov., Turkonalassus macedonicus sp. nov. The last
species is described from Greece and Bulgaria, the other species are known from Turkey.
A new synonymy is established: Nalassus Mulsant, 1854 = Helopocerodes Reitter, 1922,
syn. nov.; Turkonalassus pentheri = Cylindronotus hoberlandtii Kaszab, 1959, syn.
nov. Lectotype of Helops pentheri Reitter, 1905 is designated. A key to the species of the
genus Turkonalassus and genus Nalassus from Turkey is given.
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INTRODUCTION

The genus Nalassus Mulsant, 1854 includes mid-
dle-sized (6.0–14.0 mm), flightless, but winged (often
with reduced wings) beetles, which feed on epiphytic,
epigean and epilithic, not crustose lichens and 
have nocturnal activity (Nabozhenko et al. 2016a,
2017). Larvae of this genus develop in soil and probably

are rhyzophagans (Byzova and Ghilarov 1956). The
genus belongs to the large subtribe Cylindrinotina of
the tribe Helopini of the subfamily Tenebrioninae
(Nabozhenko and Löbl 2008).

Species of the genus Nalassus are widespread in
the Palaearctic from the Atlantic to the Pacific. Most
diversity of the genus is observed in the Western
Palaearctic, especially in the Mediterranean (Antoine
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1949, Ardoin 1958, Español 1961, Nabozhenko and Löbl
2008), on the Caucasus (Nabozhenko 2000, 2001,
2008a, 2013b, Nabozhenko and Dzhambazishvili 2001,
Nabozhenko and Abdurakhmanov 2007, Abdurakh -
manov and Nabozhenko 2011), in Iran and Turkmeni -
stan (Medvedev 1987, 1999, Nabozhenko 2006, 2010,
2014). Isolated generic enclave is located in the South-
Eastern Kazakhstan and Western China (Tarbagatai)
(Medvedev 1987, Nabozhenko 2012), Pacific region
(Russian Far East, Korean Peninsula, Eastern China
and Japan (Nabozhenko 2012, Nabozhenko and Ivanov
2015). Three species are known from North America
(Nabozhenko 2013a, Nabozhenko et al. 2016b). Fossil
representative of the genus is known from Eocene
Baltic Amber (Nabozhenko et al. 2016c)

Turkish species of Nalassus have been insufficient-
ly studied. Old taxonomic revisions were made by
Allard (1876, 1877), Seidlitz (1896), and Reitter (1922).
Some faunistic data by Ferrer and Soldati (1999) and
Tezcan et al. (2004) need reidentification of the mate-
rial or confirmation. Subgenera Helopondrus Reitter,
1922 and Helopocerodes Reitter, 1922 are better
revised than others (Nabozhenko 2001, 2008b, 2011,
Keskin and Nabozhenko 2010, Nabozhenko and Keskin
2014). Four new species of these subgenera were
described from Turkey during 15 last years. 

The genus Nalassus included 4 subgenera: nomino-
typical, Helopondrus, Caucasonotus Nabozhenko,
2000 and Helopocerodes. The first two subgenera are
distributed in Europe (to Western Kazakhstan on
east), Eastern Anatolia, Iran, on the Caucasus and
locally in North Africa. The subgenus Caucasonotus is
endemic for the Caucasus. Species of Helopocerodes
are disjunctively distributed from Morocco to Russian
Far East. Status of this subgenus was unclear because
the main diagnostic character of the subgenus (thick-
ened male middle antennomeres) is typical for many
different ‘nalassoid’ groups of the subtribe Cylindri -
notina. Here we suggest synonymyzing Helopoce -
rodes with the nominotypic subgenus based on addi-
tional support of molecular data (see below). Addition-
ally, unusual species, widespread in Turkey and some
neighboring territories, which have been included in
the genera Probaticus Seidlitz, 1896 and Cylindrino-
tus Faldermann, 1837, are placed in a new genus
Turkonalassus.

All taxonomic decisions concerning the Turkish
Nalassus and some related taxa are presented 
below.

MATERIAL AND METHODS

The study is based on the examination of adult bee-
tles from the following institutes, museums and private
collections: 

DEI – Senckenberg Deutsches Entomologisches
Institut, Müncheberg (Stephan M. Blank); 

HNHM – Hungarian Natural History Museum, Buda -
pest (Ottó Merkl); 

MZUR – Museo di Zoologia, Università La Sapienza di
Roma, Italy (the material via Piero Leo); 

SNMS – Staatliches Museum für Naturkunde, Stutt -
gart (Wolfgang Schawaller); 

ZDEU – Zoological Department of Ege University
(Bekir Keskin); 

ZIN – Zoological Institute, Russian Academy of Sci-
ences, St. Petersburg (Mark Volkovitsh); 

CL – private collection of Piero Leo (Cagliari,
Italy); 

AL – private collection of Andrzej Lasoń (Biały -
stok, Poland);

CN – private collection of Maxim Nabozhenko (Ros-
tov-on-Don, Russia).

LEMT – Lodos Entomological Museum Turkey (Ser-
dar Tezcan, Turkey).

The ratio of the lengths of legs and tibiae in descrip-
tions is given with 16-fold increase.

We used Zeiss Supra 55VP Field Emission Scan -
ning Electron Microscope in ME TAM (Mersin Univer-
sity) and SEM Quanta 250 (Izmir Institute of Technolo-
gy) for SEM images.

Genus Nalassus Mulsant, 1854
Subgenus Nalassus Mulsant, 1854

= Helopocerodes Reitter, 1922, syn. nov.

Three species of the nominotypical subgenus were
known from Turkey: N. graecus (Seidlitz, 1896)
(K1rklareli Province) (Figs. 1A, B), N. plebejus (Küs -
ter, 1850) (reliable records: Bal1kesir, Bursa, K1rklare-
li, Kocaeli, Manisa) (Figs. 1C, D) and N. dry ado philus
(Mulsant, 1854). The first two species are sympatric
and sometimes inhabit close-growing oaks. The third
species N. dryadophilus was listed for the European
and Asian parts of Turkey (Tezcan et al. 2004,
Nabozhenko and Löbl 2008, Keskin and Nabo zhenko
2010). These records are not supported by the current
material. Earlier published material (Tezcan et al.
2004) is unavailable for re-examination. However, this
species could be found in Turkey, because it is wide-
spread in neighboring Bulgaria and Greece. The record
of N. dryadophilus in Keskin and Nabozhenko (2010)
belongs to N. graecus. Therefore, we did not include 
N. dryadophilus in the key before clear data about
record of the species in Turkey. 

The subgenus Helopocerodes has only the more or
less thickened antennomeres as a differential charac-
ter from the nominotypical subgenus. This character is
typical for ‘nalassoid’ genera Nalassus, Ectromopsis,
Zophohelops, therefore we suggested re-examination
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of the status of the subgenus Helopocerodes (Nabo -
zhenko and Ivanov 2015). Among Nalassus many rep-
resentatives of the nominotypical subgenus and one
species of the subgenus Caucasonotus (N. adriani
(Reitter, 1922)) have a more or less thickened anten-
nae. We think that this character is unreliable to be
used in the subgeneric division of Nalassus. As a re -
sult, a new synonymy is established: Nalassus Mul-
sant, 1854 = Helopocerodes Reitter, 1922, syn. nov.
Three species, Nalassus faldermanni (Faldermann,
1837), N. dilaticornis (Reitter, 1922) and N. kaszabi
Nabozhenko, 2001 are transferred to the subgenus
Nalassus s. str. The first species is widespread in
Eastern Anatolia (Van, Bitlis, Kars Provinces)
(Nabozhenko 2001, Keskin and Nabozhenko 2010,
Nabozhenko and Keskin 2014). Unusual black form of
N. faldermanni inhabits rocks of Erek Da— (Van
Province). The second species Nalassus dilaticornis
was described from Amasya and only known by the
type material, which was probably lost. Nalassus
kaszabi Nabozhenko, 2001 (Figs. 2A, B) is known only
from Van Province (Başkale). It was described based
on one female and included in the subgenus Helopo -
cerodes. We collected two additional females of this
spe cies (Nabozhenko and Keskin 2014) (Figs. 2A, B)
but did not find males, therefore subgeneric position of
N. kaszabi remain not clear.

Unpublished records for N. plebejus are presented
below.

Nalassus plebejus (Küster, 1850)
(Figs. 1C, D)

Material. 5 males, 10 females (CN), and 3 males,
4 females (in ethanol), 2 males (dry) (ZDEU): Tur-
key, Kocaeli Province, Gebze District, Tavşanl1,
40°50’14.4”N, 29°30’52.2”E, 40 m, on Platanus orien-
talis, 23–24.iv.2014 (leg. M.V. and S.V. Nabozhenko); 
2 males, 7 females (in ethanol), 13 males, 12 females
(dry) (ZDEU): the same place, 3.vi.2015 (leg. D. Şendo—
an, B. Gündo—an).

Subgenus Helopondrus Reitter, 1922

Four species and one subspecies are known from
Turkey (Nabozhenko 2008b, 2011). Nalassus plani -
vittis (Allard, 1876) and N. clavicornis Allard, 1876
are distributed in Northeastern Anatolia. The first
species was described from Trabzon and known only
by the holotype. The second species was found in
Artvin Province. Nalassus adzharicus Nabozhenko et
Dzhambazishvili, 2001 was described from Southern
Georgia (Adjara, alpine zone of Meskhet Ridge) and
found in contiguous regions of Turkey. The remaining

two species, N. schmalfussi (Fig. 2C) and N. szalooki
are rare, locally distributed beetles described from Van
and Bitlis Provinces (Nabozhenko 2011). Unpublished
records for the four species are given below.

Nalassus adzharicus Nabozhenko et Dzham-
bazishvili, 2001

(Figs. 1E, F)

Material. 2 males, 2 females (CN), and 4 males,
4 females (in ethanol), 14 males, 11 females (dry)
(ZDEU): Turkey, Artvin Province, Borçka District,
Balc1lar, 41°20’08.3”N, 41°56’36.4”E, 2200 m, 14.vii.2011
(leg. B. Keskin, E.A. Yağmur, I.V. Shokhin).

Bionomics. The species inhabits alpine zone from
2200 to 2400 m. It feeds on epilithic foliose lichens on
stones and is active early at night (21:00–22:00).

Nalassus clavicornis Allard, 1876
(Figs. 1G, H)

Material. 2 males, 2 females (CN), and 14 males,
9 females (ZDEU): Turkey, Artvin Province, Hatila
Canyon, 41°10’43.6”N, 41°44’11.3”E, 490 m, 27.v.2012
(leg. B. Keskin, E.A. Shokhin).

Bionomics. The species occurs at altitude around
450 m in deciduous forest on rocks with lichens. It
feeds on epilithic foliose lichens and is active early at
night.

Nalassus szalokii Nabozhenko, 2011
(Figs. 2D, E)

Material. 2 males (in ethanol), 2 males, 2 females
(dry) (ZDEU): Turkey, Van – Bitlis Provinces, Kus kun -
k1ran Pass, 38°22’47.2”N, 42°47’27.2”E, 2200 m, under
stones with lichens, 30.05. 2013 (leg. B. Keskin, A. Pektaş).

Genus Turkonalassus gen. nov.

Type species. Helops adimonius Allard, 1876.
Gender masculine.
Description. Body black, dull, robust, cuticle

strongly sclerotized. Body length 9–15 mm. Head with
coarse punctation. Anterior margin of head straight.
Temples very coarse, densely punctured. Lower aspect
of eye without ventral groove (Figs. 2C, 4G–L). Male
antennae often more thickened than in females. Prono-
tum transverse, not cordiform, with thickened bead at
margins. Prothoracic hypomera with coarse longitudi-
nal wrinkles in basal half, irregular wrinkles in anteri-
or half. Elytra wide, convex. Coeloconic sensilla on ely-
tra short, not bent, with 1–2 pores (Fig. 3B). Epipleura
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Figure 1. Nalassus, the nominotypical subgenus and Helopondrus, habitus: (A, B) N. graecus; (C, D) N. plebejus; (E, F) N. adzharicus; 
(G, H) N. clavicornis. (A, C, E, G) males; (B, D, F, H) females.



not reaching elytral apex. Epipleural carina broad,
completely visible dorsally, apically limited by convex
interstria 8 (Fig. 3A). Hind wings with varying degrees
of reduction: flightless. Abdominal ventrites 1, 2 and 
5 without dense hair brush in middle (Fig. 2D). Male
and female genitalia are ‘nalassoid’ (Nabozhenko 2005)
(Figs. 3E, F). Gonostyles cylindrical, widened to apex,
with 5 trichoid sensillae (Fig. 3C). Apical part of gono-
styles encircled by ring of basiconic sensillae with lon-
gitudinal furrows on apex (Fig. 3D). Male protarsi not
strongly widened (Figs. 3G, H).

Diagnosis. The genus Turkonalassus gen. nov. is
close to the genus Nalassus by the structure of epi-
pleura (elytral interval 8 is convex and connected to
the margin of elytra), male genitalia, female genital
tubes (short, not branched spermatheca and short ac -
cessory spermathecal gland (Nabozhenko 2005, Nabo -
zhenko and Ivanov 2015)) but differs from it by the low-
er aspect of eye lacking the ventral groove as in Nalas-
sus (Fig. 2A). In addition species of the genus Turkon-
alassus lack hair brushes on abdominal ventrites,
while this character is typical for many other Nalassus
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Figure 2. Nalassus, the subgenus Helopondrus, habitus: (A) N. kaszabi, female, dorsal view; (B) N. kaszabi, female, ventral view with 
clear flattened prothoracic hypomera; (C) N. schmalfussi, female, holotype covered with carbon after SEM; (D) N. szalooki, male, holotype; 

(E) N. szalooki, female.



(Fig. 2B), and have a large convex body with strongly
sclerotized cuticle. Furthermore, the chromosomes of
N. plebejus show important differences from N. boz -
da gus which is transferred to the new genus Turkon-
alassus, in the number of metacentric/submetacentric
chromosomes, localization of NOR, heterochromatin
distribution and sex chromosomes (Şendo—an and
Alpagut-Keskin, 2016).

Additional differences from other genera of the sub-
tribe Cylindrinotina:

– from the genus Armenohelops Nabozhenko, 2002
by ‘nalassoid’ male genitalia, large (6–8.5 (rarely 10)
mm in Armenohelops), robust, black body; absence of
ventral groove on lower aspect of eye; and structure of
8th elytral interstria (not convex and not connected
with elytral margin 8th interstriae in Armenohelops)
(Nabozhenko et al. 2016d); 

– from the genus Cylindrinotus Faldermann, 1837
(see images of structure in Nabozhenko (2015)) by
‘nalassoid’ male genitalia and female genital tubes;
absence of ventral groove on lower aspect of eye; non
constricted temples behind eyes; structure of 8th elytral
interstria, presence of reduced wings; absence of teeth
on inner side of tibiae; and not widened pro-mesotarsi; 

– from the genus Ectromopsis Antoine, 1949 by the
large (5–7 mm in Ectromopsis), dull body; the pres-
ence of reduced wings; and structure of 8th elytral
interstriae (Ectromopsis has not convex and not con-
nected with elytral margin 8th interstriae);

– from the genus Eustenomacidius Nabozhenko,
2006 by the large, robust body; absence of ventral
groove at lower aspect of eye (species of the genus
Euste nomacidius have small sometimes reduced but
visible grooves); and structure of 8th elytral interstria
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Figure 3. Nalassus and Turkonalassus, details of structure: (A, C) vertex (arrow indicates temple groove); (B, D) abdominal ventrites 
(arrow indicates hair brush). (A, B) N. faldermanni; (C, D) T. bozdagus.
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Figure 4. Turkonalassus bozdagus, details of structure: (A) apex of left elytron; (B) coeloconic elytral sensillum; (C) gonostyle; (D) basiconic 
sensillae on apex of gonostyle; (E) aedeagus dorsally; (F) aedeagus laterally; (G) male protarsus dorsally; (H) the same, ventrally.



(Eustenomacidius has not convex and not connected
with elytral margin 8th interstriae);

– from the genus Gunarus Des Gozis, 1886 by the
large black body (4–5 mm and reddish body in
Gunarus); the absence of erected setation of body; not
widened male protibia; absence of ventral groove on
lower aspect of eye; presence of coeloconic sensilla on
elytra (Gunarus has only trichoid sensilla (Nabo -
zhenko et al. 2016e)); and structure of 8th elytral inter-
striae (Gunarus has not convex and not connected
with elytral margin 8th interstriae);

– from the genus Idahelops Keskin et Nabozhenko,
2012 by ‘nalassoid’ male genitalia; robust, glabrous,
black body; absence of ventral groove on lower aspect
of eye; non granulated elytral interstriae; and structure
of 8th elytral interstria (not convex and not connected
with elytral margin 8th interstriae in Idahelops);

– from the genus Microdocnemis Nabozhenko et
Keskin, 2010 by ‘nalassoid’ male genitalia and female
genital tubes, robust, glabrous body; absence of ventral
groove as lower aspect of eye; lack of double bead of
abdominal ventrite 5; the absence of teeth on inner side
of tibiae; long strong setae on apex of tibiae; and struc-
ture of 8th elytral interstria (not convex and not con-
nected with elytral margin 8th interstriae in Micro -
odocnemis);

– from the genus Odocnemis Allard, 1876 by ‘nalas-
soid’ male genitalia and female genital tubes (Odocne-
mis has flattened dorso-ventrally and strongly sclero-
tized apical piece and long, often branched spermathe-
ca and long accessory spermathecal gland (Nabozhen -
ko and Keskin 2016)); robust body; absence of ventral
groove on lower aspect of eye; absence of teeth on
inner side of male tibiae; and absence of granules or
tubercles on elytral interstriae; 

– from the genus Pseudoprobaticus Nabozhenko,
2001 by non microgranulated, glabrous elytral inters-
triae; structure of 8th elytral interstria and epipleura
(Pseudoprobaticus has not convex and not connected
with elytral margin 8th interstriae); and simple struc-
ture of female genital tubes; 

– from the genus Reitterohelops Skopin, 1960 by
‘nalassoid’ male genitalia; presence of reduced wings;
coarsely punctated head, pronotum and elytra.

– from the genus Stenomax Allard, 1876 by ‘nalas-
soid’ male genitalia, robust body; absence of ventral
groove on lower aspect of eye; absence of elytral mu -
cron; and simple (without processes) structure of inner
male sternite; 

– from the genus Stygohelops Leo et Liberto, 2002
by the robust, glabrous body; the absence of sexual
dimorphism in the structure of the apical maxillary and
labial palpomeres; and the straight mesometatibia; 

– from the genus Taurohelops Keskin et Nabo -
zhen ko, 2015 by ‘nalassoid’ male genitalia; robust
black body; absence of ventral groove on lower aspect

of eye; absence of granules on elytral interstriae; the
presence of reduced wings; non acute and non bisinu-
ate abdominal ventrite 5; flat abdominal ventrites 4 and
5; and simple male inner sternite VIII (see images in
Keskin and Nabozhenko (2015)); 

– from the genus Turkmenohelops G. S. Medvedev,
1987 by the large, robust, dull body; absence of a ven-
tral groove on the lower aspect of eye; absence of deep
depression on vertex between eyes; and structure of 8th

elytral interstria (not convex and not connected with
elytral margin 8th interstriae in Turkmenohelops); 

– from the genus Xanthohelops Nabozhenko, 2006
by non-yellow, robust, large black body (5–6 mm in
Xanthohelops), structure of 4th lobes of the coxites of
the ovipositor; and structure of female genital tubes
(absence of bursa copulatrix); 

– from the genus Xanthomus Mulsant, 1854 by the
large (5.5–8.5 mm in Xanthomus), black body; the pre -
sence of reduced wings; structure of 8th elytral in ter -
stria; and protibia not flattened and not subfossorial; 

– from the genus Zophohelops Reitter, 1902 by the
large body (6.5–9 mm in Zophohelops); and structure
8th elytral interstria (Zophohelops has not convex and
not connected with elytral margin 8th interstriae);

Distribution. Species of the new genus are distrib-
uted in Turkey (Anatolia). Moreover, one species
(Turkonalassus macedonicus sp. n.) is known from
Greece and Bulgaria.

Turkonalassus adimonius (Allard, 1876), comb. nov.
(Figs. 5A, B; 6A; 7A, B; 8A, G; 9A; 10A; 11A, B, K, P;

12A–C)

Allard 1876: 35 (Helops); Allard 1877: 92 (Helops); Seidlitz 1896: 705
(Helops); Reitter 1922: 38 (Probaticus (Pelorinus)).

Type material. Holotype (female) (DEI): “Anatolia
Steintz” (hand), green square “H 24”, square “2”, blue
square “Syntypus”, “DEI, coll. von Heyden”.

Material. 1 male (CL): Turkey, Ordu Province,
Akkuş (Unye), 26.vi.1972 (leg. P. Cavazzuti); 2 females
(MZUR): Turkey, Giresun Province, Kulakkaya env.,
1900–2200 m, 15.vii.1976 (leg. S. Bruschi); 2 males,
3 females (ZIN, CN): Turkey, Amasya Province,
Ormanözü, 40°46’244”N, 35°53’421”E, 1671 m, on Pinus
nigra, 2.vi.2009 (leg. M.V. and S.V. Nabozhenko,
B. Keskin, I.V. Shokhin); 1 male (in ethanol), 6 males,
2 females (dry) (ZDEU): the same place, 19.iv.2015 (leg.
M.V. and S.V. Nabozhenko, B. Keskin).

Redescription. Male. Body length 9.8–12.9 mm,
width 4.3–5.7 mm. Body black, dull. Anterior margin 
of head (frontoclypeus) straight, with sinuation near
an gles. Head widest at eye level. Eyes large, con-
vex, strong ly transverse (lateral view). Head width 
1.67 times width of interocular space. Genae moder-
ately rounded. Lateral margin of head with obtuse
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emargination between gena and frontoclypeus. Fronto-
clypeus moderately depressed. Punctation coarse and
dense, puncture diameter 2–3 times as long as distance
be tween punctures. Punctures round, sometimes con-
nected. Antennae long, with 4 apical antennomeres 

ex tending beyond base of pronotum, gradually widen-
ed to apex, the middle antennomere not thickened,
with wid est antennomeres 8–10. Antennomere 11
weakly elon  gate, asymmetrical, little longer that anten-
nomere 10.
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Figure 5. Turkonalassus spp., head: (A, G) T. adimonius; (B, H) T. pentheri; (C, I) T. bozdagus; (D, J) T. pineus sp. nov.; (E, K) T. quercanus
sp. nov.; (F, L) T. petrophilus sp. nov. (A–F) dorsally; (G–L) ventrally.



Pronotum transverse (1.3 times as wide as long),
widest in middle, 1.67 times as wide as head. Lateral
margins moderately, rarely weakly rounded, widely
sinuated near base. Anterior margin widely emarginat-
ed, base widely regularly rounded. Anterior angles pro-
jected, straight, with rounded apex; posterior angles
obtuse, distinct. Disc of pronotum moderately convex,
with widely flattened lateral sides. Disc punctation
coarse and dense (as on head). All margins beaded;
base in middle and lateral margins near base with
wider bead. Prothoracic hypomera with coarse longitu-
dinal wrinkles in basal third and irregular wrinkles on
other surfaces, with widely flattened outer sides.
Prosternal process weakly convex, not conical.

Hind wings moderately short (6 mm), with 5 veins:
C, R, Cu, AA3 and AA4, without flecks, with narrow sep-
arated apex.

Elytra oval (1.35 times as long as wide), strongly
convex, widest in middle, 2.15 times as wide as head,
1.3 times as wide and 2.3 times as long as pronotum.
Punctures in striae connected in interrupted (as irreg-
ular dotted line) or continuous furrows. Interstriae flat,
with coarse and dense punctation (puncture diameter
subequal to distance between punctures), with micro -
wrinkles between punctures. Epipleura not reaching
elytral apex. Epipleural carina wide, completely visible
dorsally.

Metaventrite, mesepimera and metepisterna with
coarse and dense punctation. Abdominal ventrites with
fine coarse punctation and coarse rugosity laterally,
without hair brush. Abdominal ventrite 5 not beaded on
apex.

Legs slender, long. Trochanters with one long sen-
sillum. Tarsi strongly long. Ratio of tibiae/tarsus
lengths of fore, middle and hind legs respectively 5.4 : 4
(fore), 5 : 4.6 (middle), 6.9 : 5 (hind).

Female. Body length 12–15 mm, width 5.4–7.1 mm.
Body more robust. Antennae and legs shorter, with
only 2 apical antennomeres extending beyond base of
pronotum. Pronotum more transverse (1.34–1.35 times
as wide as long), 1.65–1.75 times as wide as head. Ely-
tra sometimes wider (1.35–1.45 as long as wide),
2.4–2.55 times as wide as head, 1.37–1.55 times as wide
and 2.7–2.85 as long as pronotum.

Bionomics. The species was found at night from
20:05 to 22:00 on trunks of Pinus nigra in April and
from 22:30 to 00:00 in June. Lichenophages.

Turkonalassus pentheri (Reitter, 1905), comb. nov.
(Figs. 5B, H; 6B, 7C; 8B, H; 9B; 10B; 11C, D, L, K; 12D–F)

Reitter 1905: 278 (Helops).
= hoberlandti Kaszab, 1959: 81 (Cylindronotus), syn. nov.

Type material. Lectotype of Helops pentheri
(male), designated here (HNHM): “Erdschias-Gebiet”,
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“Asia min. Penther 02.”, “Coll. Reitter”, “Holotypus
1906 Helops pentheri Reitter” (curator’s label),
“Helops pentheri m. 1903” / (reverse side): “Helops
pentheri Gnglb.”, “H. platimargo m. 1903”. Paralec-
totype, 1 female (HNHM): “Erdschias-Gebiet”, “Asia
min. Penther 02.”, “Coll. Reitter”, “Paratypus 1906 He -
lops pentheri Reitter” (curator’s label).

One paratype of Cylindrinotus hoberlandti
(male) (HNHM): “Erciyas, 3200 m, Anat. 25 VII 47, 
Exp. N. Mus. SR”, “Paratypus 1958 Cylindronotus
hober landti Kaszab”. This specimen conspecific to 
N. pentheri.

Material. 1 male (HNHM): “Erciasdag – Sattel bei,
Kayseri, 2300 m. 5.6.66”, “Turkey – Exped. 1966 Natur-
hist. Mus. Wien.”, “pentheri Rtt. Det. Kaszab”; 1 Fried -
hof 28.05.2001, 38°27.247 N, 35°19.233 E” (leg. J. Ge -
bert); 1 male (SMNS): “Turkey, Adana Province, 800 m,
Bolkar Daglari b. Pozant1, Bachufer mit Schlamm,
27.05.2001, 37°22.433 N, 34°50.227 E” (leg. J. Gebert);
3 males, 1 female (ZIN, CN), and 1 male, 5 females (in
ethanol), 7 males, 3 females (dry) (ZDEU): Kayseri,
Erciyes Da—1, 26.v.2013, 38°35.02N, 35°29.26E, 2150 m
(leg. B. Keskin, A. Pektaş); 1 female (ZDEU): Turkey,
Kayseri Province, Melikgazi, 15.vi.2012 (leg. A. Üzüm).

Redescription. Male. Body length 7.9–11 mm, width
3.4–4.2 mm. Body black (it can be brown in old collec-
tion specimens), robust, almost matt. Anterior margin
of head (frontoclypeus) weakly bisinuate, with weakly
projected angles. Head widest at eye level. Eyes large,
convex, strongly transverse (lateral view). Head width
1.67 times width of interocular space. Genae very
weakly rounded. Lateral margin of head widely weakly
sinuated between gena and frontoclypeus. Fronto-
clypeus moderately depressed. Punctation of head
coarse and dense, puncture diameter 2–3 times as long
as distance between punctures. Punctures round, deep,
but not merged. Surface of head with very short recum-
bent setation. Antennae relatively short, with only 2
apical antennomeres extending beyond base of prono-
tum, their antennomeres 3–8 visibly thickened. Ratio of
length and width of antennomeres 2–11: 0.8, 1, 1.1, 1.1,
1, 1.1, 1.2, 1.2, 1.2, 1.1.

Pronotum weakly transverse (1.2 times as wide as
long), widest in middle, 1.5 times as wide as head. Lat-
eral margins slightly regularly rounded, widely sinuat-
ed in basal part. Anterior margin bisinuate, base trisin-
uate. Anterior angles projected, right or slightly
obtuse, narrowly rounded on apex. Base and lateral
margins basally with wider bead. Bead of anterior mar-
gin interrupted in middle. Disc of pronotum strongly
convex, with middle line and narrowly flattened lateral
sides. Punctation of disc coarse and dense (as on
head). Prothoracic hypomera with coarse short worm-
shaped wrinkles, with flattened outer sides.

Hind wings narrow and short (4.0 mm), with 3 re -
duced veins: R, Cu and AA3.



Elytra oval (1.6 times as long as wide), 1.8–1.9 times
as wide as head, 1.25 times as wide and 2.4 times as
long as pronotum. Interstriae flat, smooth (specimens
from Bolkar Da— population have dense microsculp-
ture), with fine and sparse punctation. Strial punctures
small, not deep, elongate, as fine dotted line. Epiple-
ural carina wide, completely visible dorsally. 

Mesepimera and metepisterna coarsely and dense-
ly punctated. Metaventrite with coarse, not dense punc-
tation. Abdominal ventrites with coarse, dense puncta-
tion. Abdominal ventrite 5 completely beaded on apex.
Trochanters with one long sensillum. Tibiae straight,
coarsely punctured.

Female. Body more robust. Antennae shorter, with
not thickened antennomeres.

Bionomics. The species was collected under stones
with lichens. Lichenophages.

Turkonalassus bozdagus Keskin et Nabozhenko,
2010, comb. nov.

(Figs. 3C, D; 4; 5C, I; 6C; 7D, E)

Keskin and Nabozhenko 2010: 24, figs. 1–11 (Nalassus).

Type material. Holotype (male) and paratypes
(1 male, 1 female) (ZDEU): “29 Mayis 2008, Bozda—-
Izmir, B. Keskin”; paratypes (2 males) (ZIN): “15.06.
2006, Bozda— Izmir, B. Keskin”, “ZDEU-Ent. 2006 217”,
“Probaticus Tenebrioninae Tenebrionidae B. Keskin
det.”; 2 females (ZIN): “29 Mayis 2008, Bozda—-Izmir,
B. Keskin”; 1 male, 1 female (ZDEU): “29 Mayis 2008,
Bozda—-Izmir, B. Keskin”.

Material. 2 males, 2 females (ZDEU): Bozda—-
Izmir, 18.v.2013, 38°19.20 N, 28°06.14.2 E, 2100 m (leg.
B. Keskin, A. Pektaş, A. Üzüm, N. Yorganc1); 2 females
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Figure 6. Turkonalassus spp., antennae: (A) T. adimonius; (B) T. pentheri; (C) T. bozdagus; (D) T. pineus sp. nov.; (E) T. quercanus sp. nov.; 
(F) T. petrophilus sp. nov.



(in ethanol), 7 males, 1 female (dry) (ZDEU): the same
locality, 14.vi.2015 (leg. B. Keskin, D. Şendo—an,
E.A. Ya—mur); 1 male (AL): “Turkey, Izmir Province, 
2 km S of Üçler Geç., env. of Bozda—, 12-13.V.2005,
N 38°19’, E 28°03’, 1145 m, leg. R. Królik”.

Turkonalassus pineus sp. nov.
(Figs. 5D, J; 6D; 7F; 8C, I; 10D; 11E, F, M, R; 13A, B)

Type material. Holotype (male) and paratypes
(3 males, 1 female) (ZDEU): Turkey, Tokat and Sivas
Pro vinces border, Çaml1bel Geçidi, 39°57’33.6N,
36°31’33.9E, 28.v.2013 (leg. B. Keskin); paratype (female)
(SMNS): “O-Türk., Ardahan-Kars, 4.8.1976, Mütling leg.”,
“Sammlung Dr. Ulbrich”; paratypes (1 male, 2 females)
(ZIN, CN): Turkey, Tokat and Sivas provinces border,
Çaml1bel Geçidi, 39°57’33.6”N, 36°31’33.9”E, 1630 m,
16.iv.2014 (leg. M.V. and S.V. Nabozhenko, B. Keskin).

Description. Male. Body black, with weak shine,
robust, wide. Body length 9.2–10.6 mm, width 4.5–5.1

mm. Anterior margin of head (frontoclypeus) straight.
Head widest at eye level. Eyes strongly transverse, con-
vex. Head width 1.6 times width of interocular space.
Genae weakly rounded. Lateral margin of without sin-
uation between gena and frontoclypeus. Frontoclypeus
moderately depressed. Punctation of head coarse,
dense, puncture diameter 2–3 times as long as distance
between punctures. Punctures round, often connected.
Surface of head with fine, short visible setation. Anten-
nae moderately long, with only 3 apical antennomeres
extending beyond base of pronotum, reaching 1/5 of ely-
tral length. Antennae gradually widened to apex, their
middle antennomeres not thicker than the others, with
widest antennomeres 8–10; antennomere 11 weakly
elongate and flattened, asymmetrical, not longer than
antennomere 10.

Pronotum transverse (1.34 times as wide as long),
widest after middle, 1.6 times as wide as head. Lateral
margins of pronotum weakly rounded, widely emar-
ginate in basal quarter. Anterior margin widely emar-
ginate, base widely rounded, bisinuate. Anterior angles
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Figure 7. Turkonalassus spp., pronotum: (A, B) T. adimonius; (C) T. pentheri; (D, E) T. bozdagus; (F) T. pineus sp. nov.; (G) T. quercanus
sp. nov.; (H, I) T. petrophilus sp. nov. (A, C, D, F, G, H) males; (B, E, I) females.
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Figure 8. Turkonalassus spp., microsculpture of elytra: (A, G) T. adimonius; (B, H) T. pentheri; (C, I) T. pineus sp. nov.; (D, K) T. quercanus
sp. nov.; (E, L) T. petrophilus sp. nov.; (F) T. macedonicus sp. nov. (A–F) photography; (G–L) SEM images. 



acute, projected, posterior angles right, distinct. All
margins beaded. Base at middle and lateral margins
near base with wider bead. Disc of pronotum strongly
convex, lateral margins narrowly flattened only in
basal half. Punctation of disc coarse and dense, as on
head, punctures round. Prothoracic hypomera narrow-
ly flattened along the entire length, with coarse longitu-
dinal wrinkles in basal half and irregular rugosity in
anterior half. Prosternal process from weakly convex
to conical.

Hind wings strongly reduced, only with AA3 and
weakly sclerotized Cubital fleck.

Elytra wide (1.13 as long as wide), convex, 2.15
times as wide as head, 2.15 times as wide and 1.3 times
as long as pronotum. Elytral base wider than pronot-
al base. Strial punctures merged in interrupted fur-
rows. Interstriae flat, with coarse and moderate-
ly dense punctation (puncture diameter subequal to

distance between punctures) and microrugosity. Epi-
pleura and epipleural carina wide, completely visible
dorsally.

Metaventrite, mesepimera and metepistena with
coarse and dense punctation. Abdominal ventrites with
fine dense punctation and coarse rugosity on lateral
sides. Abdominal ventrite 5 not beaded apically.

Legs relatively short. Trochanters with one long
sensillum. Ratio of tibiae/tarsus lengths of fore, middle
and hind legs respectively 5.1 : 3.3, 5.1 : 4, 6.5 : 4.

Female. Females from type locality almost do not
differ from males, only by shorter antennae. Female
from Ardahan – Kars Provinces differs in larger body:
pronotum more transverse (1.4 times as wide as long),
1.77 times as wide as head; elytra wider (1.4 times as
wide as long), 2.15 times as wide as head, 1.2 times as
wide and 2.35 times as long as pronotum. Body length
10.2–12.5 mm, body width 5.2–5.8 mm.
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Figure 10. Turkonalassus spp., wings: (A) T. adimonius; (B) T. pentheri; (C) T. quercanus sp. nov.; (D) T. pineus sp. nov.; 
(E) T. macedonicus sp. nov.

Figure 9. Turkonalassus spp., abdominal ventrite 5: (A) T. adimonius; (B) T. pentheri.



Etymology. The name “pineus” is translated from
Latin as “piny” or “living on pine”.

Bionomics. The species was collected at night
(21:00–22:00) on trunks of Pinus nigra. Licheno -
phages.

Differential diagnosis. The species is similar to 
T. adimonius. See differences in key.

Turkonalassus quercanus sp. nov.
(Figs. 5E, K; 6E; 7G; 8D, K; 10C; 11G, H, N, S; 13C, D)

Type material. Holotype (male) and 63 paratypes
(10 males, 18 females in CN and ZIN and 17 males, 18
females in ZDEU): Turkey, Konya Province, Akşehir
District, Tekke, Sultan Dağlar1, 38°21’05.1”N,
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Figure 11. Turkonalassus spp., male genitalia and terminalia: (A, B, K, P) T. adimonius; (C, D, L, K) T. pentheri; (E, F, M, R) T. pineus sp. nov.;
(G, H, N, S) T. quercanus sp. nov.; (I, J, O, T) T. petrophilus sp. nov. (A, C, E, G, I) aedeagus ventrally; (B, D, F, H, J) aedeagus laterally; 

(K, L, M, N, O) inner sternite VIII; (P, Q, R, S, T) gastral spicula. Scale bars: a – for figures A–J; b –for figures K–O; c – for figures P–T.



31°22’44.1”E, 1700 m, 15.v.2010 (leg. S.V. and S.V. Na -
bozhenko, B. Keskin); paratype (1 male) (HNHM): “Ana -
tolien, Ak-Chehir, 1900, Korb”, “coll. Reitter”, “Cy lin -
dronotus sp. det. Kaszab”; paratype (1 male) (ZDEU):
“21.06. 2013, Sultanda—-Afyon, leg. E.A. Ya—mur”.

Description. Male. Body robust, black, head and
pronotum weakly shining, elytra matt. Body length
12.4–12.8 mm, width 5.6–5.7 mm. Head widest at eye
level. Eyes strongly transverse, convex. Anterior mar-
gin of head (frontoclypeus) straight. Head width 1.54
times width of interocular space. Genae weakly round-
ed. Lateral margin of with distinct sinuation between
gena and frontoclypeus. Temples behind the eyes
straight or weakly rounded. Frontoclypeus moderately
depressed. Punctation of head coarse, dense, punc-
tures large, round, often connected. Antennae moder-
ately long, with only 3 apical antennomeres extending
beyond base of pronotum, reaching 1/5 of elytral length.
Antennomeres 2–8 thickened, antennomere 11 weakly
elongate, weakly flattened, not longer than anten-
nomere 10.

Pronotum transverse (1.4 times as wide as long),
widest at middle, 1.77 times as wide as head. Lateral
margins moderately rounded, weakly emarginated at
base. Anterior margin widely emarginated, straight at
middle; base bisinuate, rounded at middle. Anterior
angles obtuse, very weakly projected, rounded apically;
posterior angles straight or weakly obtuse. All margins
beaded, base at middle and lateral margins basally
with wider bead. Disc of pronotum moderately convex,
with completely flattened lateral sides. Punctation of
disc coarse and dense, as on head but with smaller
punctures. Medial line without punctation is presented.
Prothoracic hypomera flattened along outer margin,
with longitudinal wrinkles. Prosternal process convex.

Hind wings moderately reduced, with 4 veins: C, R,
Cu, AA3, AA4.

Elytra oval, elongate (1.3 times as long as wide),
widest little before middle, 2.1 times as wide as head,
1.2 times as wide and 2.17 times as long as pronotum.
Strial punctures merged in furrows. Interstria flat, with
coarse, moderately dense punctation (puncture diame-
ter subequal to distance between punctures). Interstri-
ae with irregular transverse rugosity. Epipleura and
epipleural carina wide, completely visible dorsally.

Metaventrite, mesepimera and metepisterna with
coarse and dense punctation. Abdominal ventrites with
fine dense punctation and longitudinal coarse rugosity
laterally, without hair brush; abdominal ventrite 5 not
beaded apically.

Legs relatively long. Trochanters with one long sen-
sillum. Ratio of tibiae/tarsus lengths of fore, middle and
hind legs respectively 6 : 4 (fore), 6 : 4 (middle), 7.7 : 4.9
(hind).

Female. Legs and antennae shorter, antennae with
only 1 apical antennomere extending beyond base of
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pronotum. Antennomeres 3–8 not thickened. Pronotum
more transverse (1.5 times as wide as long), 1.76 times
as wide as head. Elytra more elongate (1.37 times as
long as wide), 2.1 times as wide as head, 1.2 times as
wide and 2.45 times as long as pronotum. Body length
11.8–13.2 mm, width 5.1–5.9 mm.

Etymology. The name “quercanus” is translated
from Latin as “oaken” or “living on oak”.

Bionomics. The species was found at night (20:30–
22:40) on trunks of Quercus cerris.

Differential diagnosis. The species is similar to 
T. adimonius and T. pineus, from which it differs in
more developed (larger and wider, without separate
rounded process apically) hind wings, structure of ae -
deagus, not projected widely rounded anterior angles
of pronotum, moderately dense rugosity of elytral in -
terstriae. Turkonalassus quercanus sp. nov. addi-
tionally differs from T. adimonius in thickened 3–8
male antennomeres and less slender body.

Turkonalassus petrophilus sp. nov.
(Figs. 5F, L; 6F; 7H, I; 8E, L; 11I, J, O, T; 13E, F)

Type material. Holotype (male) (ZDEU), and para-
types (2 males, 1 female, ZIN): Turkey, Kütahya Pro-
vince, Murat Da—, 38°57’04.9”N, 29°39’02.1”E, 2065 m,
6.vi.2009 (leg. B. Keskin, F. Yolcu); paratypes (2 males)
(ZDEU): the same locality, 19.vi.2013 (leg. E.A. Ya—
mur); paratypes (10 males, 5 females) (ZDEU): the
same locality, 13.vi.2015 (leg. B. Keskin, E.A. Ya—mur,
B. Gündo—an, D. Şendo—an).

Description. Male. Body robust, black, head and
pronotum moderately shiny, elytra more dull. Anterior
margin of frontoclypeus straight. Head widest at eye
level. Eyes convex, widely separated, strongly trans-
verse (lateral view). Head width 1.6 times width of inte-
rocular space. Genae rounded at basal half, straight
anteriorly. Temples behind the eyes flattened or weak-
ly depressed. Punctation of head coarse and dense,
punctures round, not connected (puncture diameter
about 2 times as long as distance between punctures).
Antennae with 3 apical antennomeres extending
beyond base of pronotum, reaching 1/4 of elytral length,
gradually widened to apex, their middle antennomeres
not thickened; antennomere 11 little long than 10.

Pronotum transverse (1.4 times as wide as head),
widest after middle, 1.77 times as wide as head. Later-
al margins weakly rounded, widely sinuated basally.
Anterior margin straight, with sinuation at middle and
near angles. Base widely trisinuated, rounded at mid-
dle. Anterior angles obtuse, rounded, not projected,
posterior angles right or weekly obtuse. All pronotal
margins beaded. Base at middle and lateral margins
basally with wider bead. Disc of pronotum strongly
convex, lateral sides narrowly flattened in basal 2/3.
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Punctation of disc moderately coarse, dense (punc-
tures small but deep), with longitudinal punctures on
sides. Prothoracic hypomera with coarse longitudinal
rugosity and flattened in basal 2/3 outer margin. Pro -
sternal process convex.

Hind wings small, with only Cubital flecks and short
R veins.

Elytra oval, elongate (1.3 times as long as wide), 2.1
times as wide as head, 1.25 times as wide and 2.15
times as long as pronotum. Strial punctures merged in

Figure 12. Turkonalassus spp., habitus: (A) T. adimonius, female, holotype; (B) T. adimonius, male; (C) T. adimonius, female; (D) T. pentheri, 
male, lectotype; (E) T. pentheri, female, paralectotype; (F) Cylindronotus hoberlandtii Kaszab, male, holotype.
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Figure 13. Turkonalassus spp., habitus: (A, B) T. pineus sp. nov.; (C, D) T. quercanus sp. nov.; (E, F) T. petrophilus sp. nov. (A, C, E) males; 
(B, D, F) females.



entire sometimes interrupted furrows. Interstriae flat,
without microrugosity, with fine sparse punctation
(with 4–5 punctures in transverse interstrial section).
Epipleura and epipleural carina wide, completely visi-
ble dorsally.

Mesepimera and metepisterna with sparse, moder-
ately coarse punctation. Metaventrite with fine, sparse
punctation. Abdominal ventrites with longitudinal
rugosity laterally and fine dense punctation. Abdomi-
nal ventrite 5 with finer, denser punctation, not beaded
apically.

Legs relatively short. Trochanters with one long
sensillum. Ratio of tibiae/tarsus lengths of fore, middle
and hind legs respectively 4.7 : 3.3 (fore), 5.1 : 3.9 (mid-
dle), 6.8 : 4.1 (hind).

Body length 9.8–10.5 mm, width 4.5–4.6 mm. 
Female. Body more robust, antennae shorter,

reaching pronotal base. Pronotum more transverse (1.4
times as wide as long), 1.77 times as wide as head. Ely-
tra wide (1.34 times as long as wide), 2.25 times as wide
as head, 1.25 times as wide and 2.3 times as long as
pronotum. Body length 11.4, width 5.3 mm.

Etymology. The name “petrophilus” is Greek for
“rock-loving”.

Bionomics. The species was collected under stones
and on Pinus nigra near the top of Murat Da—.
Lichenophages.

Differential diagnosis. The new species differs
from other species of Turkonalassus in elongate
punctation on sides of pronotal disc (T. macedonicus
sp. nov. also has elongate but coarser punctation on
sides of pronotal disc but differs from this species in
many other characters). Turkonalassus petrophilus
sp. nov. is similar to T. pentheri but additionally dif-
fers from it in the absence of thickened male middle
antennomeres, widest after the middle of pronotum
and strial punctures merged in furrows.

Turkonalassus macedonicus sp. nov.
(Figs. 8F; 10E; 14)

Type material. Holotype (female) (HNHM):
“GREECE, pr Macedonia, Petritci, Mts Kerkini,
8.IV.2007”, “80 m, N 41°16.95’E 23°19.442’, leg. A. Pod -
lussány”. Paratype (female) (HNHM): “Kreszna
1987.VI.11–25, leg. Juhász Cs.” [now Kresna, Bul-
garia].

Description. Female. Body black, shiny, robust,
legs, antennae dark brown. Body length 10–12 mm,
width 4–5 mm. Head widest at eye level. Eyes large,
convex, strongly transverse (lateral view). Head width
1.7 times width of interocular space. Anterior margin of
frontoclypeus straight. Genae rounded basally and
widely sinuated anteriorly. Lateral margin of head
without emargination between gena and frontoclypeus.

Punctation of head coarse and dense, punctures large,
round, connected. Antennae short, reaching pronotal
base; antennomere 11 longer than 10.

Pronotum transverse (1.3 times as wide as long),
widest at middle or little after middle, 1.4 times as wide
as head. Lateral margins moderately rounded, weakly
sinuated basally. Anterior margin and base weakly
rounded. Anterior angles obtuse, rounded apically, not
projected; posterior angles weakly obtuse. All margins
of pronotum excluding middle of anterior margin are
beaded. Disc convex, not flattened on sides. Punctation
of disc coarse, dense; punctures not connected in mid-
dle but connected on sides; punctures in middle and on
sides weakly elongate. Prothoracic hypomera with
coarse longitudinal wrinkles. Prosternum with irregu-
lar merged coarse punctation and long sparse recum-
bent hairs at middle. Prosternal process conical,
rounded apically.

Hind wings reduced (2.0 mm), without veins.
Elytra convex, oval (1.47 times as long as wide),

widest at middle, 1.67 times as wide as head, 1.2 times
as wide and 2.3 times as long as pronotum. Strial punc-
tures connected in deep furrows. Elytral interstriae in
middle of basal half almost flat and strongly convex
elsewhere, with short coarse microrugosity. Punctation
of interstriae coarse, moderately dense (with 2–3 punc-
tures in transverse interstrial section); puncture diam-
eter subequal to distance between punctures. Epipleu-
ra wide, epipleural carina narrow, partly visible in dor-
sal vew.

Metepisterna with coarse wrinkles. Metaventrite
with coarse punctation, sometimes merged laterally
with sparse recumbent pubescence at middle. Abdomi-
nal ventrites with coarse and dense punctation of elon-
gate punctures; punctation denser, coarser laterally.
Abdominal ventrite 5 with less coarse, denser puncta-
tion of round punctures and short recumbent pubes-
cence, not beaded apically.

Femora with dense recumbent pubescence on inner
side. Trochanters with dense hair brush and one long
sensillum. Legs relatively short, tibiae straight.

Male unknown.
Etymology. From name of historical region Mace-

donia.
Differential diagnosis. The species differs from

other species of the genus Turkonalassus in highly
reduced hind wings without veins and flecks, strongly
convex elytral interstriae, incompletely visible dor-
sally epipleural carina, sparse pubescence of pro-
sternum and metaventrite, short recumbent pubes-
cence of ab dominal ventrite 5, completely elongate
pronotal and ab dominal punctures (punctation of
pronotum and ab dominal ventrites in the other species
of the genus consists of round punctures or partly elon-
gate punctures of sides of pronotum in T. petrophilus
sp. nov.).
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Key to species of the genera Nalassus of
Turkey and Turkonalassus gen. nov.

1. Lower aspect of eye having a posterior ventral
groove. Body not massive, small (from 5.0 to 
12.0 mm), usually shining, habitus as typical Na-
lassus  . . . . . . . . . . . . . . . . . . . . (genus Nalassus) 2

–. Lower aspect of eye without ventral groove. Body
large (from 10.0 to 18.0 mm), cuticle dull, solid. Bee-
tles similar to the representatives of the subgenus
Pelorinus of Probaticus  . . . . . . . . . . . . . . . . . . . . . .
 . . . . . . . . . . . . (genus Turkonalassus gen. nov.) 11

2. Epipleura and epipleural carina (dorsal flattened
margin of elytra) reaching elytral apex; interval 
8 flat and apically not connected with elytral mar-
gin. Epipleura strongly depressed on its entire
length  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. kaszabi

–. Epipleura and epipleural carina not reaching ely-
tral apex; interval 8 more convex (sometimes not

convex) apically and connected with elytral margin
on apex. Epipleura depressed basally  . . . . . . . . . . 3

3. Male apical piece dorsoventrally flattened, moder-
ately sclerotized. Female spermatheca with short
appendages. Male antennae not more thickened,
than in female. Pronotum often with elongate punc-
tation on sides. Outer margins of hypomera not
widely flattened  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

–. Male apical piece with laterally flattened apical keel,
weakly sclerotized. Female spermatheca with-
out appendages. Male antennae often more thick-
ened, than in female. Pronotum with round 
punctures. Outer margins of hypomera widely flat-
tened  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

4. Elytral interval 8 apically as convex as the other
intervals, not keel-shaped, connected with the 
elytral margin and the 2nd interval. Male abdominal
ventrite 1 without hair brush in middle. Abdominal
ventrite 5 not beaded on apex  . . . . . . . . . . . . . . . . . 5
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Figure 14. Turkonalassus macedonicus sp. n., habitus: (A) female, holotype (Greece); (B) female, paratype (Bulgaria).



–. Elytral interval 8 more convex than the other inter-
vals, sometimes keel-shaped, connected only with
the elytral margin, not with the 2nd interval. Male
abdominal ventrite 1 with hair brush in middle.
Abdominal ventrite 5 beaded on apex  . . . . . . . . . . 6

5. Body shining, brown. Outer margins of pronotum
not emarginated at base, anterior margin and base
not sinuated in the middle. Anterior margin of
pronotum without border in the middle. Longitudi-
nal punctation expressed only at base of disc later-
al to the middle  . . . . . . . . . . . . . . . . . . . . N. szalokii

–. Body dull, black. Outer margins of pronotum emar-
ginated at base, anterior margin and base with well
visible sinuation in the middle. Anterior margin of
pronotum with border in the middle. Punctation of
pronotum on sides longitudinal  . . . N. schmalfussi

6. Genae smoothly weakly rounded. Body brown, with
weak metallic shine  . . . . . . . . . . . . . . N. planivittis

–. Genae strongly rounded. Body black, without metal-
lic shine  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

7. Anterior angles strongly projected, acute on 
apex  . . . . . . . . . . . . . . . . . . . . . . . . . . N. adzharicus

–. Anterior angles weakly projected or not projected,
rounded on apex  . . . . . . . . . . . . . . . . N. clavicornis

8. Wings fully developed, with apical and medial
flecks, longer than elytra, folded under elytra.
Recurrent cell presented. Male abdominal ventrite 1
without hair brush in middle. Elytra parallel  . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. plebejus

–. Wings not developed, absent or reduced (with only
some small veins R, Cu, A), without recurrent cell
and flecks. Male abdominal ventrite 1 with hair
brush in middle. Elytra not parallel  . . . . . . . . . . . . 9

9. Body wide, robust, visibly shining, pronotum with
projected anterior angles. Male middle antenno -
meres not thickened. Wings absent  . . . N. graecus

–. Body elongated, moderately shining, anterior
angles of pronotum not projected, widely rounded.
Male middle antennomeres visibly thickened. Wings
present, reduced  . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

10. Body brown, without bronze shine. Pronotum not
cordiform, with weakly rounded margins  . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. faldermanni

–. Body black, with bronze shine. Pronotum weakly
cordiform, with basally emarginated margins . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. dilaticornis

11. Punctation of elytral intervals fine, sparse, punc-
ture diameter 3–5 times as less as distance between 
them  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

–. Punctation of elytral intervals coarse, dense, punc-
ture diameter subequal to distance between them or
only 2 times smaller than distance between punc-
tures  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

12. Pronotum widest at middle. Punctures on sides of
pronotal disc distinctly round. Punctures in striae not
merged, striae as dotted lines. Male antennomeres

4–8 strongly thickened, wider than 3 apical anten-
nomeres  . . . . . . . . . . . . . . . . . . . . . . . . . . T. pentheri

–. Pronotum widest after middle. Punctures in striae
merged in entire sometimes interrupted grooves.
Male middle antennomeres not thickened, antennae
gradually widened to apex. Punctures on sides of
pronotal disc weakly distinctly elongate . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . T. petrophilus sp. nov.

13. Surface of elytral intervals with very dense rugosity
(coriaceous); punctation almost not visible between
microwrinkles on elytral apex  . . . . . . . . . . . . . . . 14

–. Elytral surface smooth or with sparse rugosity
between coarse punctures . . . . . . . . . . . . . . . . . . . 15

14. Elytral lateral sides strongly flattened and raised
along entire length. Anterior angles of pronotum
projected, widely rounded on apex. Subreduced
wings with 3 veins: R, Cu and A. Body slender. Legs
long, with equal lengths of mesotibia and mesotarsi
in males  . . . . . . . . . . . . . . . . . . . . . . . . T. adimonius

–. Elytral lateral sides simply flattened only in basal
half. Anterior angles of pronotum projected, acute.
Subreduced wings without visible veins, only with
weakly expressed chitinized area. Body robust.
Male mesotarsi visibly shortly than mesotibiae . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . T. pineus sp. nov.

15. Anterior angles projected, acute or right, narrowly
rounded apically. Male antennomeres not thick-
ened  . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. bozdagus

–. Anterior angles not projected, obtuse, widely round-
ed apically. Male antennomeres thickened, visibly
thicker than in female  . . . . . T. quercanus sp. nov.

ACKNOWLEDGEMENTS

The authors are much obliged to Stephan M. Blank,
Ottó Merkl, Piero Leo and Wolfgang Schawaller for 
providing material. The authors are sincerely thank
Svetlana Nabozhenko (Rostov-on-Don, Russia), Igor
Shokhin (Institute of Arid Zones of Russian Academy
of Sciences, Rostov-on-Don, Russia), Ersen Ayd1n 
Ya—mur (Celal Bayar University, Manisa, Turkey),
Dirim Şendo—an, Beril Gündo—an, Ahu Üzüm, Ayşe Nur
Pektaş for their help in collecting beetles during expe-
ditions, to Denis Kasatkin (Quarantin Inspection, Ros-
tov-on-Don, Russia) preparing the most part of photo-
graphs. The authors are also cordially thank Rolf Aal-
bu (California Academy of Sciences, San Francisco,
USA), Donald B. Thomas (USDA-ARS Cattle Fever Tick
Research Laboratory, Edinburg, USA) and two anony-
mous reviewers for the linguistic review, valuable com-
ments and corrections. We also thank Suphan Karay -
tu— and Seher Kuru (Mersin University, Turkey) for
SEM images. The study was supported by the Turkish
Scientific Research Council (TÜBITAK 112 T 445) and

TAXONOMIC REVIEW OF THE GENERA NALASSUS MULSANT, 1854 AND TURKONALASSUS GEN. NOV. OF TURKEY 745



partially by Ege University (2013 B¤L 010) and a grant
from the Russian Foundation for Basic Research 15-04-
02971A (for M.V. Nabozhenko).

REFERENCES

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).

Allard, E. 1876. Révision des Helopides vrais de Lacordaire.
L’Abeille, Journal d’Entomologie, 14: 1–80.

Allard, E. 1877. Révision des Helopides vrais. Mitteilungen der
Schweizerischen Entomologischen Gesellschaft, 5: 13–268.

Antoine, M. 1949. Notes d’entomologie Marocaine XLIV. Maté -
riaux pour l’étude des Helopinae du Maroc (Col. Tenebrio -
nides). Bulletin de la Société des Sciences Naturelles du
Maroc, 25–27: 123–162.

Ardoin, P. 1958. Contribution á l’étude des Helopinae de
France (Col Tenebrionidae). Annales de la Société Ento-
mologique de France, 127: 9–49.

Byzova, Yu. B. and M. S. Ghilarov. 1956. [Soil dwelling larvae
of the tribe Helopini (Coleoptera, Tenebrionidae)]. Zoo-
logicheskii Zhurnal, 35: 1493–1509. (In Russian).

Español, P. 1961. Los Cylindronotini de la Peninsula Iberica
(Col., Tenebrionidae). Eos, 37(2): 135–160.

Ferrer, J. and L. Soldati. 1999. Contribution à l’étude des Te -
ne brionidae de Turquie (Insecta, Coleoptera). Entomofau-
na, 20: 53–92.

Kaszab, Z. 1959. Wissensschaftliche Ergebnisse der zoologi-
schen Expedition des National-Museums in Prag nach der
Türkei. 24. Coleoptera Tenebrionidae. Acta Entomologica
Musei Nationalis Pragae, 33: 69–82.

Keskin, B. and M. V. Nabozhenko. 2010. A new species and
new records of the genus Nalassus Mulsant, 1854 (Coleo -
ptera: Tenebrionidae: Helopini) from Turkey. Annales
Zoolo gici, 60(1): 23–28.

Keskin, B. and M. V. Nabozhenko. 2015. The new genus Tau-
rohelops (Coleoptera: Tenebrionidae) from Anatolia,
Turkey. The Coleopterists Bulletin, 69(mo4): 83–92.

Medvedev, G. S. 1987. Review of darkling beetles of the genus
Cylindronotus Fald. (Coleoptera, Tenebrionidae) of
Kaza khstan and Middle Asia. Proceeding of Zoological
Institute AS USSR, 170: 99–104. (In Russian).

Medvedev, G. S. 1999. A new species of tenebrionid beetle 
of the genus Cylindronotus from Turkmenistan (Co -
leo pte ra: Tenebrionidae). Zoosystematica Rossica, 7(1):
138.

Nabozhenko, M. V. 2000. New species of the tenebrionid beetle
genus Cylindronotus Fald. (Coleoptera, Tenebrionidae)
from the North Caucasus. Entomological Review, 80(1):
50–53).

Nabozhenko, M. V. 2001. On the classification of the tenebrion-
id tribe Helopini, with a review of the genera Nalassus
Mulsant and Odocnemis Allard (Coleoptera, Tenebrioni -
dae) of the European part of CIS and the Caucasus. Ento-
mological Review, 81(8): 909–942.

Nabozhenko, M. V. 2005. Interstructural correlations in evolu-
tion of darkling beetles of the tribe Helopini (Coleoptera:

Tenebrionidae). Caucasian Entomological Bulletin, 1(1):
37–48. (In Russian).

Nabozhenko, M. V. 2006. Review of Iranian species of the sub-
genus Helopocerodes Reitter, 1922, genus Nalassus Mul-
sant, 1854 (Coleoptera: Tenebrionidae). Proceedings of the
Russian Entomological Society, 77: 245–249. (In Russian).

Nabozhenko, M. V. 2008a. Nalassus glorificus (Seidlitz,
1896) – new synonym of Nalassus pharnaces Allard,
1876 (Coleoptera, Tenebrionidae). Caucasian Entomologi-
cal Bulletin, 4(1): 85.

Nabozhenko, M. V. 2008b. Review of the subgenus Helopon-
drus Reitter, 1922 of the genus Nalassus Mulsant, 1854
(Coleoptera: Tenebrionidae) of Turkey. Russian Entomo-
logical Journal, 16(4): 453–456.

Nabozhenko, M. V. 2010. Contribution to the knowledge of the
subgenus Helopondrus Reitter, 1922 of the genus Nalas-
sus Mulsant, 1854 (Coleoptera: Tenebrionidae) of Iran.
Caucasian Entomological Bulletin, 6(1): 51–55.

Nabozhenko, M. V. 2011. Two new species of the genus Nalas-
sus Mulsant, subgenus Helopondrus Reitter (Coleoptera:
Tenebrionidae) from Turkey. Stuttgarter Beiträge zur
Naturkunde A, Neue Serie, 4: 263–267.

Nabozhenko, M. V. 2012. A review of the genus Nalassus Mul-
sant, 1854 (Coleoptera: Tenebrionidae: Helopini) of China
with new concept of the distribution of the genus. Cau-
casian Entomological Bulletin, 8(1): 33–36.

Nabozhenko, M. V. 2013a. Reasons for disjunctions in ranges
of darkling beetles of the tribe Helopini (Coleoptera: Tene-
brionidae), pp. 177–178. In: Biodiversity of the Caucasus
and south of Russia. Materials of XV International scien ti -
fic conference (Makhachkala, November 5–6, 2013). Insti-
tute of Applied Ecology publ., Makhachkala. (In Russian).

Nabozhenko, M. V. 2013b. New taxa of the genus Nalassus
Mulsant, 1854 from Georgia. Caucasian Entomological
Bulletin, 9(2): 261–264.

Nabozhenko, M. V. 2014. New darkling beetles of the tribe
Helopini (Coleoptera: Tenebrionidae) from Iran. Caucas -
ian Entomological Bulletin, 10(2): 237–241.

Nabozhenko, M. V. 2015. Review of the genus Cylindrinotus
Faldermann, 1837 (Coleoptera: Tenebrionidae: Helopini).
The Coleopterists Bulletin, 69(mo4): 101–114.

Nabozhenko, M. V. and G. M. Abdurakhmanov. 2007. Review of
the genus Nalassus Mulsant, 1854 (Coleoptera, Tenebri-
onidae) in Daghestan. Caucasian Entomological Bulletin,
3(2): 187–191. (In Russian).

Nabozhenko, M. V. and M. Ya. Dzhambazishvili. 2001. [New
species of the tenebrionid beetle genus Nalassus Muls.
(Coleo ptera, Tenebrionidae) from Georgia]. Entomo-
logicheskoe obozrenie, 80(1): 90–95 (in Russian) (English
translation: Entomological Review, 81(3): 284–288).

Nabozhenko, M. V. and S. N. Ivanov. 2015. A new Nalassus
Mulsant, 1854 (Coleoptera: Tenebrionidae: Helopini), the
first representative of the genus from the Russian Far
East. Zootaxa, 3955(1): 137–141.

Nabozhenko, M. V. and B. Keskin. 2014. New data about ‘na -
lassoid’ genera from south-eastern Anatolia with descrip-
tion of a new species of Zophohelops (Coleoptera: Tene-
brionidae). Acta Entomologica Musei Nationalis Pragae,
54(1): 243–249.

Nabozhenko, M. V. and B. Keskin. 2016. Revision of the genus
Odocnemis Allard, 1876 (Coleoptera: Tenebrionidae:

746 B. KESKIN, M. NABOZHENKO and N. ALPAGUT-KESKIN



Helo pini) from Turkey, the Caucasus and Iran with obser-
vations on feeding habits. Zootaxa, 4202(1): 1–97.

Nabozhenko, M. V., Keskin, B., Dvadnenko, K. D. and N. Al-
pa gut Keskin. 2016e. The genus Gunarus Des Gozis, 
1886 belongs to the subtribe Cylindrinotina (Coleoptera:
Tenebrionidae: Helopini). Caucasian Entomological Bul-
letin, 12(1): 111–116.

Nabozhenko, M. V., Keskin, B. and N. Alpagut Keskin. 2016d.
Taxonomic review of the genus Armenohelops Nabozhen -
ko, 2002 (Coleoptera: Tenebrionidae) with additional sup-
port of the mitochondrial COI gene sequences. Caucasian
Entomological Bulletin, 12(2): 255–268.

Nabozhenko, M. V., Keskin, B. and S. V. Nabozhenko. 2017.
Life forms and strategies of lichen-feeding darkling bee-
tles (Coleoptera, Tenebrionidae: Helopini). Entomological
Review, 97(6): 735–746.

Nabozhenko, M. V., Lebedeva, N. V., Nabozhenko, S. V. and
V. D. Lebedev. 2016a. The taxocene of lichen-feeding 
darkling Beetles (Coleoptera, Tenebrionidae: Helopini) in
a forest-steppe ecotone. Entomological Review, 96(1):
101–113.

Nabozhenko, M. V. and I. Löbl. 2008. Tribe Helopini Latreille,
1802, pp. 241–257. In: I. Löbl and A. Smetana (eds.). Cata-
logue of Palaearctic Coleoptera. Volume 5. Tenebri-
onoidea. Apollo Books, Stenstrup.

Nabozhenko, M., Nikitsky, N. and R. Aalbu. 2016b. Contribu-
tions to the knowledge of North American tenebrionids of
the subtribe Cylindrinotina (Coleoptera: Tenebrionidae:
Helo pini). Zootaxa, 4136(1): 155–164.

Nabozhenko, M. V., Perkovsky, E. E. and L. S. Chernei. 2016c.
A new species of the genus Nalassus Mulsant (Coleopte -
ra: Tenebrionidae: Helopini) from the Baltic amber. Pale-
ontological Journal, 50(9): 947–952.

Reitter, E. 1905. Descriptions. In: L. Ganglbauer: Coleopte ra.
Ergebnisse einer naturwissenschaftlichen Reise zum Erd-
schias-Dagh (Kleinasien). Ausgeführt von Dr. Arnold
Penther und Dr. Emerich Zederbauer auf Kosten der
„Gesell schaft zur Förderung des naturhistotrischen Erfor -
schung des Orients in Wien im Jahre 1902“. Annales des 
k. k. Naturhistorischen Hofmuseums, 20: 246–290.

Reitter, E. 1922. Bestimmungstabelle der palaearktischen
Helo pinae (Col. Tenebrionidae). Wiener Entomologische
Zeitung, 39: 1–44, 113–171.

Seidlitz, G. von. 1896. Tenebrionidae, pp. 609–800. In: H.
Kiesen wetter von & G. Seidlitz von (eds.): Naturgeschichte
der Insecten Deutschlands. Erste Abteilung Coleoptera.
Fünfter Band. Erste Hälfte. Nicolaische Verlags-Buch-
handlung, Berlin, xxviii + 877 pp.

Şendo—an, D. and N. Alpagut-Keskin. 2016. Karyotype and sex
chromosome differentiation in two Nalassus species
(Cole o ptera, Tenebrionidae). Comparative Cytogenetics,
10(3): 371–385.

Tezcan, S., Karsavuran, Yu., Pehl1van, E., Keskin, B. and J.
Ferrer. 2004. Contributions to the knowledge of the Tene-
brionidae (Coleoptera) from Turkey. Part II. Opatrinae,
Tenebrioninae, Adeliinae. Türkiye Entomoloji Dergisi,
28(3): 163–180.

TAXONOMIC REVIEW OF THE GENERA NALASSUS MULSANT, 1854 AND TURKONALASSUS GEN. NOV. OF TURKEY 747

Received: October 23, 2016
Accepted: January 2, 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


