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Lethrus (Lethrus) baiocchii nov.sp. (Coleoptera: Geotrupidae)
from Iran

O. HILLERT & D. SECHI

Abstract: Lethrus (Lethrus) baiocchii nov.sp. from the Mazandaran (o/xik),
Semnan (o) and Tehran (o)) provinces of Iran is described. The new species is
similar and closely related to L. (L.) acutangulus BALLION, 1870. Diagnostic characters
of the Iranian and west Turkmenian species of the nominotypical subgenus Lethrus
ScopoLl, 1777 are given for both males and females. Additionally the characteristics of
the head, male mandible processes, pronotum and aedeagus are illustrated for all
species.
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Introduction

Two species of the subgenus Lethrus ScopoLl, 1777 of the genus Lethrus are currently
known from the southern and southeastern region of the Caspian Sea in Iran and west
Turkmenistan: Lethrus acutangulus BALLION, 1870 and L. sieversi KOZHANTSCHIKOV,
1894 (NikoLAJEV 2003; KRAL & NIKOLAJEV 2006). For L. acutangulus, the material
examined in the present paper came from the north Iranian provinces of Mazandaran
(¢)x3k), Golestan (o) and N Semnan (obwew). L. sieversi is so far known only from
the western slopes of the Kopet Dagh mountain range (g¢'+S) in Turkmenistan
(NikoLAJEV 2003; SEMENOV-TYAN-SHANSKI) & MEDVEDEV 1936). Three other species
of Lethrus, of the subgenus Scelolethrus SEMENOV, 1892 are known from lIran; L.
(Scelolethrus) chorassanicus SEMENOV & MEDVEDEV, 1935, L. (Scelolethrus) mithras
REITTER, 1904 and L. (Scelolethrus) percutens Gusakov & KLIMENKO, 2011. Further
species of Lethrus are present in the nearby Kopet Dagh mountain range in West
Turkmenistan: L. (Heteroplistodus) cicatricosus REITTER, 1889, L. (Scelolethrus)
crypticus KRAL & OLEXA, 1996, L. (Scelolethrus) rosmarus BALLION, 1871, L.
(Scelolethrus) spinnimanus JAKOVLEV, 1892, L. (Scelolethrus) substriatus KRAATZ, 1883,
L. (Scelolethrus) sulcatus KrRAATZ, 1883 and L. (Scelolethrus) tekkensis KRAL & OLEXA,
1996.

Fifteen other species of the subgenus Lethrus are known from Europe and the
Mediterranean region (KRAL et al. 2001; KRAL & NIKOLAJEV 2006; PITTINO 2011; KRAL
& HILLERT 2013; KRAL et al. 2013).
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In this paper we described Lethrus baiocchii a new species from the Mazandaran,
Semnan and Tehran (o!e3) provinces of Iran.

The three species differ clearly in the shape and position of the ventral mandible
processes, the dimension and shape of the mandibles, the anterior angles of the pronotum
and the anterior margin of the male metafemur. A matrix defining the most important
diagnostic characters of the three species is established. The external structures of the
males genitalia shows homogenous morphologies, these characters are known from
several related species distributed in Middle Asia and Western Palearctic (KRAL &
HILLERT 2013; KRAL et al. 2013).

Material and Methods

The following abbreviations identify the collections housing the material examined

(curators in brackets):

ALCR: private collection of Andrea Liberto, Rome, Italy;

DBCR: private collection of Daniele Baiocchi, Rome, Italy;

DEIC:  Germany, Miincheberg, Deutsches Entomologisches Institut (Lutz Behne);

DKCP: collection of David Kral, Praha, (deposited in NMPC);

DSCC: private collection of Daniele Sechi, Cagliari, Italy;

FICO: private collection of Francesco lzzillo, Orta di Atella, Italy;

GCCR: private collection of Gianpaolo Carissimi, Rome, Italy;

GNCR: private collection of Giorgio Narducci, Rome, Italy;

IRSNB: Institut Royale des Sciences Naturelles de Belgique, Brussels (Alain Drumont);

JSCP:  private collection of Jan Schneider, Czech Republic, Praha;

MNHN: Museum national d’Histoire Naturelle, Paris (Antoine Mantilleri);

MZUR: Museo del Dipartimento di Zoologia dell'Universita di Roma "La Sapienza”, Rome,
Italy;

NMPC: National Museum (Natural History), Prague, Czech Republic (Jii Hajek);

NME:  Naturkundemuseum Erfurt (Matthias Hartmann);

OHCB. private collection of Oliver Hillert, Schoneiche bei Berlin, Germany;

SMNS:  Staatliches Museum fiir Naturkunde, Stuttgart, Germany (Wolfgang Schawaller);

SZCM: private collection Stefano Ziani, Meldola, Italy.

Specimens of the newly described species are provided with one red printed label

"HOLOTYPUS, ALLOTYPUS or PARATYPUS name of taxon nov. spec. Oliver Hillert

& Daniele Sechi, det. 2014". Remarks of the author and comments are indicated in

brackets. Through the text the following abbreviations are used (m) male, (f) female, x /
y = number of males / number of females.
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Taxonomy

Lethrus (Lethrus) acutangulus BALLION 1870 (Figs. 1, 2, 3, 10, 11, 12, 16, 19, 21, 24, 26, 29, 30,
34, 36, 38, 39, 40, 41, 42, 43, 48, 49, 50, 56, 59)
Lethrus persicus REITTER 1890: 291(synonymized by SEMENOwW 1894)

Type locality: "Ostliches Ufer des Kaspischen Sees, unweit Astrabat [east
bank of Caspian sea, Astrabat env.]".

Type material examined: Lethrus persicus labelled: Holotype (¢) (DEIC) (designated by
NIKOLAJEV 1974), "Letrhus spec.?, persia, Staudinger// 302// L. persicus m.// Lectotypus// H.
Gaedike des. 1987// Holotypus Lethrus, persicus Rtt., 22.iii.1974 Nikolajev// Lethrus, acutangulus
Ball., Nikolajev det."; Paralectotypus (¢) (DEIC) (designated by GAEDIKE 1987), “astrabad,
Staudinger// Lethrus,acutangulus Ball., Nikolajev det.// Paralectotypus// H. Gaedike des. 1987".

Additional material examined (107 specimens).

Golestan: Iran, Golestan, dstl. Elburs-Gebirge, 45km N Sharud / 10km S Shirin, Abad, 1900
2000m, 3.vi.2008, H. Muihle Igt., 0/2 in OHCB, Astrabad, Persia, 1/0 in OHCB; Persien, Astrabad,
2/0 in DKCP.

Mazandaran: lIran, Mazandaran, 1400m, 20km siidlich Nowshahr Weysser, 9.-14.vi.1977,
Holzschuh & Ressl Igt., 0/1 in OHCB; Iran, NE Mazandaran, Karim Ishan, 37. 26 N 55. 23 E,
70 km NE Gombad-é-kavus, 4-7.iv.1999, J. Kalab Igt., 1/1 in OHCB, 1/1 in JSCP, 1/0 in DKCP; N
Iran, p. Mazandaran, Nahar Haran, 10 km S Gorgan, 3645N 5428E, 16.vi.1999, Igt. P. Kabatek,
1/0 in DKCP; Iran, Mazandaran, Kelardasht, m 1200, 22.v.2002, G. Magnani Igt., 2/6 in SZCM; N
Iran, Mazandaran, 12 km E Kelardasht, m 1200, 19.vi.2003 G. Sama Igt., 4/2 in SZCM; N Iran,
Mazandaran, 12 km E Kelardasht, m 1100, 20.vi.2003 D. Gianasso Igt., 1/2 in SZCM; Iran,
Mazandaran, Kelardasht, m 1100, 20.vi.2003, P. Rappuzzi Igt., 1/1 in SZCM; N Iran, Mazandaran
prov., Hasan Kif valley SW, 11.-16.vii.2003, 1800-3000m, ivo Jeni$ leg., 1/0 in DKCP; Iran,
Mazandaran prov., C. Elburs) Kandelous, 1800-2100m, 18.vi.2009, 1/2 in OHCB, 1/1 in
DSCC,1/1 in JSCP; N-Iran, Prov. Mazandaran, vic. Kolijak, 36°28‘28‘‘N 51°39‘35‘‘E, 1600-
1850m, 4./5.v.2010, A. Skale Igt., 1/1 in OHCB; N-Iran, Prov. Mazandaran, Kodir, alpine meadow
pasture, 1700m NN, 36°26‘56‘‘N 51°48‘06‘E, 5.V.2012, D. Frenzel Igt., 3/1 in NME; N-Iran,
Prov. Mazandaran, vic. Kolijak, 36°2818“N 51°40°14*‘E, Umgebung Kolijak, Berghang, 1840m,
5.v.2010, J. Weipert Igt., 9/3 in NME; Iran, Mazandaran prov., Kalardasht env., 1236m, 17.v.2010,
1/0 in OHCB; Ir., Mazandaran pr., Elburs Mts., Kandelous env., 36°23’N 51°31’E, alt. 1900m,
Machalik lgt., 1/1 in OHCB; Iran, Mazandaran prov., Sari-Shahmirzad, 4 km SE Kiyasar 1500 m,
36°13’43,3"N-53°33’51,2"E 18.-24.v.2010 D. Baiocchi Igt., 3/5 in DSCC, 7/9 in DBCR; Iran,
Mazandaran prov., Lasak env., 950 m, Marzanabad) Kojur rd., 36°25’80"N-51°28"14"E 22.v.2012
D. Baiocchi Igt., 2/4 in DSCC, 5/0 in DBCR.

Semnan lIran, Semnan, ostl. Elburs Gebirge, 40 km N Sharud, Abr 1800-1900m, 2.vi.2008, Mihle
Igt., 1/1 in OHCB; Iran, Semnan prov., Sah Kah range, NW of Abr 1865 m, 36°43’01.5"N-
55°03’08"E 19-22.v.2010 D. Baiocchi leg., 2/0 in DSCC, 1/2 in FICO; Iran, Semnan, 4/9 km NE
Abr, m 1600/1800, 19-23.v.2010, G. Sama Igt., 1/2 in SZCM; Pers, Kopet-Dagh, Siaret 1160m,
v.99, coll. Hauser, 1/0 in OHCB, 1/0 in JSCP, 1/1 in DKCP.

Taxonomic remarks: In his study of the genus Lethrus, "Analytische Uebersicht
der bekannten Lethrus-Arten", REITTER’S description (1890: 291) of Lethrus persicus
from "Nordpersien [N Persia], (Astrabad)" was based on only three females. Comparing
it with L. (L.) cephalotes v. podolicus FISCHER VON WALDHEIM, 1822 [= L. apterus
LAXMANN, 1770], he notes the difference in sculpture of the elytra, the presence of a
medial furrow on the pronotum and of a well developed tubercle on the head. L. persicus
was synonymised with L. acutangulus by SEMENOW (1894: 486). The distinct character
of Reitter’s description "well developed tubercle of the head" is also a character of the
female of L. acutangulus (Figs 34, 35), furthermore all differentiating characters we have
found assume that the types of L. persicus are females of L. acutangulus.
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Lethrus (Lethrus) baiocchii nov.sp. (Figs 4,5, 6, 13, 14, 15, 17, 20, 22, 25, 27, 31, 32, 33, 35, 37,

39, 44, 45, 46, 47, 51, 52, 53, 57, 59, 60, 61)

Type locality: Iran, Mazandaran [0l,ai)W], Sari-Shahmirzad, 4 km SE Kiyasar, 1500 m,
36°13’43,3"N-53°33’51,2"E.

Holotypus (male), labelled: "Iran, Mazandaran prov., Sari-Shahmirzad, 4 km SE Kiyasar
1500 m, 36°13’43,3"N-53°33’51,2"E 18-24.v.2010 D. Baiocchi Igt.", in SMNS.

Allotypus (female), labelled: "Iran, Mazandaran prov., Sari-Shahmirzad, 4 km SE Kiyasar
1500 m, 36°13°43,3"N-53°33’51,2"E 18-24.v.2010 D. Baiocchi Igt.", in in SMNS.

Paratypes (179 specimens).

Mazandaran: Nlran, Semnan 32 km NE Shahmirzad, m 2330 18.v.2010 D. Gianasso leg. 0/2
in DSCC; N. Iran, s0. Sari-Kiasar 1300 m, 02.vi.[19]77, K. Bernhauer Igt., 1/0 in DBCR; Iran,
Mazandaran prov., Sari-Shahmirzad, 4 km SE Kiyasar 1500 m, 36°13°43,3, N-53°33’51,2, E 18-
24.v.2010 D. Baiocchi lgt., 4/7 in ALCR, 15/66 in DBCR, 4/10 in DSCC, 2/2 in GNCR, 1/1 in
IRSNB, 1/1 in MNHN, 3/3 in MZUR, 1/1 in NMPC, 1/1 in GCCR, 6/12 in OHCB; idem 18-
24.v.2010 D. Gianasso Igt., 2/3 in DSCC; Iran, Mazandaran, Sari Kyasar, m 1500, 1/24.v.2010, G.
Sama Igt., 0/1 in SZCM; Iran, Mazandaran, 20.iv.2010, E of VENAJAM, 36°21'23"N 53°24'20"E,
ca 1000 m, Tursonov lgt., 3/11 in DKCP.

Semnan: Iran, Semnan prov., Sah Kih range, NW of Abr 1865 m, 36°43’01.5"N-55°03’08"E 19-
22.v.2010, D. Baiocchi leg., 1/2 in DSCC, 2/3 in FICO, 0/1 in OHCB.

Tehran: Iran, Elborz 40 km E Tehran, m 1700 14.iv.2001, J. Klir Igt., 2/4 in SZCM.

Etymology: Patronymic; dedicated to Daniele Baiocchi (Rome, Italy) an excellent

specialist of the genus Anthaxia (Coleoptera, Buprestidae) and collector of the majority

of the specimens of the new species.

Description of holotype (male) (Figs 31-32): well developed male with well
developed ventral mandible processes (Figs 4, 5, 6, 13, 14, 15, 22). Total body length 25
mm. Oblong, strongly convex; dorsal surface black, moderately shiny; ventral surface
black; claws black; setation black.

Head (Figs 17, 20, 25): labrum bilobed, asymmetrical, right lobe more developed;
surface rugosely, shallowly and sparsely punctuated, punctures separated by one time
their diameter; anterior margin with a row of long dense macrosetae. Clypeus transverse,
trapezoidal, with anterior angles round. Frontal impressions vague, frontal tubercles
indistinct. Frontoclypeal suture present only laterally; keels separating eye canthus from
frons distinctly developed. Eye canthus exceeding eyes, projecting anterolaterally, almost
acute-angled, anterolateral angle round, oblique keels above eyes absent. Pleurostomal
process evenly arcuate, weakly exceeding ventrolateral mandibular outline. Punctuation
of frons double, consisting of coarse, regularly and densely distributed punctures,
intermixed with fine, irregularly distributed ones; coarse punctures separated by
approximately one time their diameter, punctuation becoming distinctly sparser
posteriorly and on occiput; clypeus and eye canthus with rugose microsculpture

Mandible (Figs 4, 5, 6, 13, 14, 15, 17, 20, 22, 25): strongly asymmetrical; left
mandible: external dorsolateral outline evenly round in anterior quarter, strong concavity
in the middle with distinct angles on its posterior part, external outline interrupted in
subarea of concavity, maximal width of left mandible in posterior third, ventrolateral
mandibular outline keel-like; right mandible: distinctly more developed than the left,
dorsolateral mandibular outline evenly round in anterior third, short concavity in the
middle, maximal width in the front part of mandible, ventrolateral outline keel-like with
weak ventral tooth near the base of ventral process.

Ventral mandibular processes (Figs 4, 5 6, 13, 14, 15, 22, 25):
asymmetrical; right process: distinctly longer than horizontal length of mandible; base of
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process weakly thickened, base located at the apex of mandibles, not exceeding lateral
mandibular outline in dorsal aspect, inferobasal tooth present, apical tooth absent, apex
bent inwardly and backwardly; left process: approximately as long as horizontal length
of mandible, base weakly thickened, based in anterior quarter of mandible, not exceeding
lateral mandibular outline in dorsal aspect, inferobasal tooth absent, process in similar
shape as right one but shorter, less bent inwardly and backwardly on apex, inferomedial
tooth weakly, evenly round.

Pronotum (Fig 27): transverse, distinctly broader than base of elytra, broadest just in
basal third; margin entirely bordered, anterior angles distinct projecting anterolaterally;
basal margin weakly s-shaped. Punctuation of dorsal surface simple; punctures separated
by approximately four to five times their diameter, surface near lateral margin weakly
shagreened especially on posterior angles.

Scutellar shield: widely triangular, finely shagreened.

Elytra (Fig 32): almost semicircular, apices not prominent, each apex forming
independent arc. Epipleuron strongly narrowed apically, epipleural keel not reaching
elytron apex. Whole surface finely transversally rugose; striae weakly indicated.

Legs (Figs 31, 32, 57): profemur not armed, protibia with eight gradually diminishing
external denticles proximally, and with a row of tubercles on ventromedial edge;
metafemur with distinct concavity on frontline at the inner half.

Aedeagus: asinFigs. 44, 45, 46, 47, 51, 52, 53.

Variability in males: Body length 28.0-24.0 mm. Mandible processes in
maximum developed (hyperthelic) males longer but in similar shape undeveloped
(hypothelic) males.

Female: Body length 25.0-13.0 mm, allotype 25 mm (Figs 33, 35, 37), differs from
males as follows: ventral mandibular process absent, anterior angles not projecting
anterolaterad.

Differential diagnosis: for differential diagnosis of males refer to the
differentiating characters (Table 1). The concavity on anterior margin of metafemur of
the three relevant species can be more or less variable, however, the basic form is
illustrated in Figs 56-58; for differential diagnosis of females see the differentiating
characters (Table 2).

Distribution: Iran, Mazandaran, Semnan and Tehran provinces (59).

Discussion: So far the newly described species is known from two localities on the
southern slopes of Elborz Mts. in the Iranian provinces of Mazandaran, Semnan and
Tehran. The compared species L. acutangulus is also known from the same locality:
"Iran, Mazandaran prov., Sari-Shahmirzad, 4 km SE Kiyasar 1500 m, 36°13’43,3"N-
53°33’51,2"E" (59).

Lethrus (Lethrus) sieversi D. KOZHANTSCHIKOV 1894 (Figs 7, 8, 9, 18, 23, 28, 54, 55, 58, 59)

Type locality: "Turkmenia Tekke".

Material examined (14 specimens). W. Turkmenistan, Kara Kala distr., Sumbar riv. 20.v.1966, 1/1
in OHCB; Turkmeniya, 2. v. 1974, Syunt mt., S. Medvedev, 3/3 in DKCP; Turkmenistan,
3.v.1990, W Kopet Dagh, 1500 m, Sayran vill. env., coll. D. Kral, 2/0 in DKCP; Turkmeniya,
3.v.1990, W-Kopet Dagh Mts., Bakharden county, env. Sayran vill., 1400-1600 m, B. Tuniyev Igt.,
1/0 in DKCP; 22/93 Turkmenistan 1993, W. Kopeth Dagh Gebirge, Tutu Kala Pass, 1300m, 15 km
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S. Seivan, 2.-3.v.93, leg P. Cate & A. Dostal, 1/0 in JSCP; Turkmeniya, 2.-3.v.1990, W Kopetdag
Mts., Bakharden county, env. Sayvan vill., 1400-1600m, B.Tuniyev Igt., 1/0 in JSCP; Turkmenia,
Vert g Sjunt, 3.v.74, G. Medvedev, 1/0 in JSCP.

Tab. 1. Differentiating characters of the species of the subgenus Lethrus from Iran and west

Turkmenistan (male)

character / species Lethrus (L.) acutangulus Lethrus (L.) Lethrus (L.)
baiocchii nov.sp. sieversi
shape of anterior angles | projecting anteroven- projecting anteroven- evenly round (28)

of pronotum

traly (Figs 19, 26)

traly (Figs 20, 27)

ventral mandibular
process in lateral aspect

(right)

base located at the
middle of mandibles,
directed forward and
downward, straight,
basal internal tooth
absent (Figs 1, 10)

base at the apex of
mandibles, directed
downward, more or less
straight, basal internal
tooth absent (Figs 4, 13)

base at the front part
of mandibles, directed
downward, bent back-
ward and inward,
basal internal tooth
present (7)

ventral mandibular
process in lateral aspect
(left)

base located at the
middle of mandibles,
directed anteroventraly,
bent evenly downward
(Figs 2, 11)

base in the anterior
quarter of mandibles,
directed downward,
straight (Figs 5, 14)

base at the middle of
mandibles, directed
anteroventraly, bent
evenly downward (8)

ventral mandibular
process in frontal aspect

right process straight,
downward, apex bent
strongly inward; left
process bent (45°)
inward short after base
(Figs 3, 12)

right process straight,
downward, apical
quarter evenly bent
inward; left process
straight, downward
(Figs. 6, 15)

right process straight,
bent inward (45°),
apex bent hardly
inward; left process
straight (9)

shape of mandibles in
dorsal aspect

more or less symme-
trical, maximal width in
middle (Figs 16, 19)

asymmetric, right
mandible more devel-
oped (Figs 17, 20)

asymmetric, right
process more de-
veloped (18)

Tab. 2. Differentiating characters of the species

Turkmenistan (female)

of the subgenus Lethrus

from Iran and west

character / species

Lethrus (L.)
acutangulus

Lethrus (L.)
baiocchii nov.sp.

Lethrus (L.)
sieversi

anterior angles

weakly acuminate,

weakly acuminate,

evenly round

of pronotum without transverse weakly transverse

impression near angle impression near angle

(33,36) (37)
labrum in dorsal anterior depression evenly | anterior depression ab- | anterior depression
aspect depressed (38) ruptly depressed (39) evenly depressed
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character / species

Lethrus (L.)
acutangulus

Lethrus (L.)
baiocchii nov.sp.

Lethrus (L.)
sieversi

surface of pronotum

more or less alutaceous,
punctures distinct and
separated by three times
their diameter, becoming

more or less shiny, very
fine and disperse
punctuation on dorsal
surface, becoming

more or less shiny,
very fine and disperse
punctuation, Punc-
tuation on dorsal

more shagreened near
lateral margin

weakly shagreened near
lateral margin

surface, becoming
weakly shagreened
near lateral margin

tubercle of head indistinct, not well

developed

distinct, well developed
(Figs 34, 36)

distinct but hardly
developed (Figs 35, 37)
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Zusammenfassung

Lethrus (Lethrus) baiocchii nov.sp. aus den iranischen Provinzen Mazandaran (o)), Semnan
(0lem) und Teheran (¢'se) wird in der vorliegenden Arbeit beschrieben. Eine Tabelle zur
Unterscheidung der Arten der iranischen und westturkmenischen Arten der nominotypischen
Untergattung Lethrus ScopoLl, 1777 ist beigefligt. Die Unterschiede des Kopfes, der Mandibel-
anhénge der Ménnchen, das Halsschild und die ménnlichen Genitalien sind in Zeichnung und Bild
dargestellt.

References

BALLION E. (1871): Eine centurie neuer Kafer aus der Fauna der russischen Reiches. —
Bulletin de la Société imperiale des Naturalistes de Moscou. Moscou 43: 320-353.

GAEDIKE H. (1986): Katalog der in den Sammlungen der Abteilung Taxonomie der Insekten
des Institutes fir Pflanzenschutzforschung, Bereich Eberswalde (ehemals Deutsches
Entomologisches Institut) aufbewahrten Typen) XXIV. — Beitrdge zur Entomologie.
Berlin 30 (2) (1986): 321-429.

Gusakov A A. & A.A. KLIMENKO (2011): A new species of the genus Lethrus ScopoLl, 1777
(subgenus Scelolethrus SEMENOV, 1892) from Iran. — Eversmannia 25-26: 3-8.

HorN W.H.R. & I. KAHLE (1935-37): Uber entomologische Sammlungen (Ein Beitrag zur
Geschichte der Entomo-Museologie). — Entomologische Beihefte aus Berlin-Dahlem 2:
1-296.




710

JAKOVLEV B.E. (1892): Generi's Lethrus Scop. Species novae vel parum cognitae. — Horae
Societatis Entomologicae Rossicae 26: 182-200.

KozHANTSCHIKOV D. (1894): Ein neuer Lethrus aus Turcmenien. — Horae Societatis
entomologicae Moscov 28: 149-151.

KRAL D. & A. OLEXA (1996): New and otherwise noteworthy Lethrus species from Central
Asia and Afghanistan. — Folia Heyrovskyana 4 (2): 49-65.

KRAL D. & G.V. NIKoLAJEV (2006): Geotrupidae: Lethrinae. Pp. 93-95. — In: LOBL I. & A.
SMETANA (eds), Catalogue of Palaearctic Coleoptera, Vol. 3. Scarabaeoidea) Scirtoidea)
Dasciloidea) Buprestoidea) Byrrhoidea. Apollo Books, Stenstrup, 690 pp.

KRAL D. & O. HILLERT (2013): Three new Lethrus species close to L. raymondi (Coleoptera:
Geotrupidae) from the Balkan Peninsula. — Acta Entomologica Musei Nationales
Pragae, 53 (1): 219-244.

KRAL D., HILLERT O., DRoZ0VA D. & P. Sirek (2013): Lethrus (Lethrus) schneideri sp.nov.
(Coleoptera, Geotrupidae) from Greece. — Zoo Keys 339: 93-106.

KRAATZ G. (1883): Kéfer aus Tekke-Turcmenien. — Deutsche Entomologische Zeitschrift
Berlin 27: 354-360.

NikoLAJEV G.V. (2003): Zhuki-kravchiki (Scarabaeidae, Geotrupinae, Lethrini): biologiya,
sistematika, rasprostraneniye, opredelitel’. [Coleoptera, Scarabaeidae, Geotrupinae,
Lethrini: biology, taxonomy, distribution, key]. — Kazak universiteti, Almaty, 254 pp (in
Russian).

PiItTTiNn0o R. (2011): Lethrus (Lethrus) liviae n.sp. from European Turkey (Coleoptera
Geotrupidae). — Giornale Italiano di Entomologia 12: 381-394.

ReEITTER E. (1889): Coleopterologische Ergebnisse der im Jahre 1886 und 1887 in
Transcaspien von Dr. G. Radde, Dr. A. Walters und A. Konchin ausgefiihrten Expedition.
— Verhandlungen des Naturforschenden Vereins, Brinn 27: 95-133.

ReEITTER E. (1890): Analytische Uebersicht der bekannten Lethrus) Arten. — Deutsche
Entomologische Zeitschrift 1890: 289-295.

REITTER E. (1893): Bestimmungs-Tabelle der Lucaniden und coprophagen Lamellicornen des
palaearctischen Faunengebietes. — Verhandlungen des Naturforschenden Vereines in
Briinn 31 (1892): 3-109.

REITTER E. (1904): Sechs neue Coleopteren aus der palaearktischen Region. — Wiener
Entomologische Zeitung Wien 23: 255-258.

SEMENOW A. (1894): Fragmenta monographiae generis Lethrus Scop.) Trudy Russkago
Entomologicheskago Obshchestva 28: 475-525.

SEMENOV-TYAN-SHANSKIJ A. & S. MEDVEDEV (1936): Opredelitel zhukov-kravchikov(triba
Lethrini SEm. Scarabaeidae). (Synopsis des generes et espéces de la tribu Lethrini (fam.
Scarabaeidae). Opredeliteli po faune SSSR, izdavaemiye zoologicheskim institutom
akedemiyi nauk, 18 [Keys to identification of the USSR fauna, published by the Institute
of Zoology, 18]. — lzdatelstvo ANSSR, Moskva-Leningrad: 1-104 [in Russian, French
title].

Authors' addresses: Oliver HILLERT
Kieferndamm 10
D-15566 Schoneiche bei Berlin, Germany
E-mail: o.hillert@yahoo.de

Daniele SECHI

Via Cocco Ortu 75

1-09128 Cagliari, Italy

E-mail: daniele.sechil973@tiscali.it



711

Figs. 1-9. Male mandible and ventral mandible process (frontal and lateral aspects): (1-3) Lethrus
(Lethrus) acutangulus BALLION, 1870, (lran: Mazandaran; OHCB); (4-6) Lethrus (Lethrus)
baiocchii nov.sp., Paratypus (lran: Mazandaran; DSCC); (7-9) Lethrus (Lethrus) sieversi
KOZANTSCHIKOV, 1894, (Turkestan: Kara Kala; OHCB).
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Figs. 10-15. Male mandible and ventral mandible process (frontal and lateral aspects): (10-12)
Lethrus (Lethrus) acutangulus BALLION, 1870, (lran: Mazandaran; DSCC); (13-15) Lethrus
(Lethrus) baiocchii nov.sp., Holotypus (Iran: Mazandaran; SMTS).

Figs. 16-18. Head of male in dorsal aspect: (16) Lethrus (Lethrus) acutangulus BALLION, 1870,
(Iran: Mazandaran; OHCB); (17) Lethrus (Lethrus) baiocchii nov.sp., Paratypus (lran:
Mazandaran; DSCC); (18) Lethrus (Lethrus) sieversi KOZANTSCHIKOV, 1894, (Turkestan: Kara
Kala; OHCB).
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Figs. 19-20. Head of male in dorsal aspect: (19) Lethrus (Lethrus) acutangulus BALLION, 1870,
(Iran: Mazandaran; DSCC); (20) Lethrus (Lethrus) baiocchii nov.sp., Holotypus (Iran:

Mazandaran; SMTS).

Figs. 21-23. Male mandible and ventral mandible process (frontolateral aspect): (21) Lethrus
(Lethrus) acutangulus BALLION, 1870, (lran: Mazandaran; OHCB): (22) Lethrus (Lethrus)
baiocchii nov.sp., Paratypus (lran: Mazandaran; DSCC): (23) Lethrus (Lethrus) sieversi
KOZANTSCHIKOV, 1894, (Turkestan: Kara Kala; OHCB).
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Figs. 24-25. Male mandible and ventral mandible process (frontolateral aspect): (24) Lethrus
(Lethrus) acutangulus BALLION, 1870, (Iran: Mazandaran; DSCC): (25) Lethrus (Lethrus)
baiocchii nov.sp., Holotypus (Iran: Mazandaran; SMTS).

Figs. 26-28. Male pronotum (lateral aspect): (26) Lethrus (Lethrus) acutangulus BALLION, 1870,
(Iran: Mazandaran; DSCC): (27) Lethrus (Lethrus) baiocchii nov.sp., Holotypus (Iran:
Mazandaran; SMTS): (28) Lethrus (Lethrus) sieversi KOZANTSCHIKOV, 1894, (Turkestan: Kara
Kala; OHCB).
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Figs. 29-30. Male habitus (dorsal and ventral aspects): (29) Lethrus (Lethrus) acutangulus
BALLION, 1870, (Iran: Mazandaran; DSCC) male: (30) Lethrus (Lethrus) acutangulus BALLION,
1870, (Iran: Mazandaran; DSCC) female.

Figs. 31-33. Male habitus (dorsal and ventral aspect): (31-32) Lethrus (Lethrus) baiocchii nov.sp.,
Holotypus (Iran: Mazandaran; SMTS); (33) Lethrus (Lethrus) baiocchii nov.sp., Allotypus (Iran:
Mazandaran; SMTS).
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Figs. 34-35. Female head (frontolateral aspect): (34) Lethrus (Lethrus) acutangulus BALLION,
1870, (Iran: Mazandaran; DSCC); (35) Lethrus (Lethrus) baiocchii nov.sp., Holotypus (Iran:
Mazandaran; SMTS).

Figs. 36-37. Female frontal margin of pronotum: (36) Lethrus (Lethrus) acutangulus BALLION,
1870, (Iran: Mazandaran; DSCC); (37) Lethrus (Lethrus) baiocchii nov.sp., Holotypus (lran:
Mazandaran; SMTS).

Figs. 38-39. Female labrum: (38) Lethrus (Lethrus) acutangulus BALLION, 1870, (lran:
Mazandaran; OHCB); (39) Lethrus (Lethrus) baiocchii nov.sp., Allotypus (Iran: Mazandaran;
SMTS).
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Figs. 40-43. Aedeagus (frontal and lateral aspects): (40-41) Lethrus (Lethrus) acutangulus
BALLION, 1870, (lran: Mazandaran; OHCB); (42-43) Lethrus (Lethrus) acutangulus BALLION,
1870, (Iran: Mazandaran; DSCC).
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Figs. 44-47. Aedeagus (frontal and lateral aspects): (44-45) Lethrus (Lethrus) baiocchii nov.sp.,
Paratypus (Iran: Mazandaran; DSCC); (46-47) Lethrus (Lethrus) baiocchii nov.sp., Holotypus
(Iran: Mazandaran; SMTS).
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Figs. 48-53. Aedeagus with extended inverted internal copulatory organ (frontal, dorsal and lateral
aspects): (48-50) Lethrus (Lethrus) acutangulus BALLION, 1870, (Iran: Mazandaran; DSCC); (51-
53) Lethrus (Lethrus) baiocchii nov.sp., Holotypus (Iran: Mazandaran; SMTS).
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Figs. 54-55. aedeagus (frontal and lateral aspects): Lethrus (Lethrus) sieversi KOZANTSCHIKOV,
1894, (Turkestan: Kara Kala; OHCB).

Figs. 56-58. Male metafemur: (56) Lethrus (Lethrus) acutangulus BALLION, 1870, (lran:
Mazandaran; OHCB): (57) Lethrus (Lethrus) baiocchii nov.sp., Paratypus (Iran: Mazandaran;
DSCC): (58) Lethrus (Lethrus) sieversi KOZANTSCHIKOV, 1894, (Turkestan: Kara Kala; OHCB).
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Fig. 59. Localities of the new species Lethrus (Lethrus) baiocchii and the distribution of the
compared species of the subgenus Lethrus from Iran and Turkestan: slanted hatch ) Lethrus
(Lethrus) acutangulus BALLION, 1870: red dots) Lethrus (Lethrus) baiocchii nov.sp.: crosshatch)
Lethrus (Lethrus) sieversi KOZANTSCHIKOV, 1894,
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Fig. 60. Habitat of the new species Lethrus (Lethrus) baiocchii, Sari-Shahmirzad, Iran.

Fig. 61. Breeding burrow in the habitat of the new species Lethrus (Lethrus) baiocchii, Sari-
Shahmirzad, Iran.





