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A revision of the Palaearctic Pimeliini (Coleoptera: Tenebrionidae):
the genus Sternodes Fischer von Waldheim, 1837
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Abstract. The genus Sternodes Fischer von Waldheim, 1837 currently consists of one species with two subspecies from
Karakum, Sundukli deserts and several surrounding areas. Sternodes pallasi Semenov-Tian-Shanskij et Bogatchev, 1940 is
resurrected from a junior synonym of Sternodes caspicus (Pallas, 1781). The following new synonymy is established: Sternodes
caspicus caspicus (Pallas, 1781) = Sternodes caspicus eous Semenov-Tian-Shanskij et Bogatchev, 1940, syn. n. The lectotype
is designated for S. caspicus eous. As a result, two valid species (without subspecies) are known in the genus. They differ
in the structure of head, prosternal process and elytra. Both species are sympatric in Repetek (Karakum Desert, eastern
Turkmenistan), but S. caspicus has spring-summer activity, while S. pallasi was collected in late autumn.
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PeBusus naseapkrudeckux Pimeliini (Coleoptera: Tenebrionidae):
poa Sternodes Fischer von Waldheim, 1837
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Pestome. B coBpemeHHOM noHMMaHuu pop Sternodes Fischer von Waldheim, 1837 coctonT 13 0AHOT0 BUAQ C ABYMsI TIOABUAAMM
us myctbinb Kapaxkym, CyHAYKAM 1M HEKOTOPBIX Oamsaexaimx teppuropuit. OAMH TaKCOH BOCCTQHOBAEH U3 MAAALIMX
CcHOHUMOB Sternodes caspicus (Pallas, 1781): Sternodes pallasi Semenov-Tian-Shanskij et Bogatchev, 1940, sp. resurr.
YcTaHOBAEHA CAEAYIOLasl HOBasi CUHOHUMUSL: Sternodes caspicus caspicus (Pallas, 1781) = Sternodes caspicus eous Semenov-
Tian-Shanskij et Bogatchev, 1940, syn. n. Aasi S. caspicus eous 0603HaueH AeKTOTUIL B pesyabrare B pope Sternodes nsBecTHO
ABa BAaAMAHBIX BUAQ Oe3 MOABMAOB. OHM OTAMYAIOTCS CTPOEHMEM T'OAOBBI, IPOCTEPHAABHOIO OTPOCTKA U HaAKpbiAmit. Oba
BUAQ CUMIIATPUYHO obuTatoT B Penereke (myctoins Kapaxym, Bocrounsiit TypkmeHucraH), Ho S. caspicus MeeT BeCeHHe-
A€THIOIO aKTUBHOCTb, TOTAQ KaK S. pallasi ObiA cOOpaH M03AHEN 0CEHbIO.

Karoueoie cr0Ba: BOCCTAHOBAEHHBIIT BUA, HOBasi cuHoHuMmust, Tenebrionidae, Pimeliini, CpeaHsist A3usi, ecyaHble IyCTBIHN.
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According to current literature, the genus Sternodes
Fischer von Waldheim, 1837 consists of one species with two
subspecies [Iwan et al., 2020]: S. caspicus caspicus (Pallas,
1781) from western Turkmenistan and S. caspicus eous
Semenov-Tian-Shanskij et Bogatchev, 1940 from eastern
Turkmenistan, Uzbekistan and some border territories of
Iran and Afghanistan [Kithnelt, 1957; Medvedev, Nepesova,
1985]. The northern border of S. caspicus range is limited
by Amudarya River, and the eastern by the Bukhara oasis
(based on the collection of the Zoological Institute of the
Russian Academy of Sciences (ZIN, St Petersburg, Russia)).
Thus, the species is absent in Kyzylkum Desert. The species
lives on sand dunes and is well adapted for moving along
shifting sands [Medvedev, 1965]. Adults feed on a wide
range of herbaceous plants and organic matter [Sumakov,
1908; Nepesova, 1980; Kaplin, 2008].

Sternodes caspicus is one of the most recognizable
desert species of the Palaearctic due its large size and white

Research Article / Hayunas cTaTbst
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pattern on the elytra. This circumstance has led to its use
both in various biological and ecological studies [Faussek,
1906; Sumakov, 1908; Medvedev, 1965; Medvedev, 2004;
Zotov, Alpatov, 2004; Kaplin, 2008, 2019, etc.] and as a
commercial object coveted in private collections.

This study continues a series of papers on the taxonomy
of Palaearctic Pimeliini published by the first author and
his colleagues [Chigray, 2019; Chigray et al., 2022], where
several genera were analyzed. Below we briefly review all
known taxa of the species rank in the genus Sternodes,
which was revised 84 years ago [Semenov-Tian-Shanskij,
Bogatchev, 1940].

Material and methods

Material is deposited in ZIN.
Beetles were studied using binocular microscopes
Micromed MC-4 Zoom Led. Beetle photographs were taken

ZooBank Article LSID: urn:lsid:zoobank.org:pub:2AB5F147-0956-4B2D-8 A0D-00F6560B2CC2
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with a Canon EOS 5D Mark IV Body, Canon MP-E65MM
F2.8 Macro lens and Canon Macro Twin Lite MT-26X-RT
flash bulb, and stacking was done using Stack-shot 3X with
enlarged macro rails s/n 3734; the photosystem is installed
on a Kaiser Copy Stand RS 1 reproduction machine. Images
were stacked in Helicon Focus 7.7.4 Pro.

One specimen of S. caspicus cleaned in an ultrasonic
bath with detergent at 70 °C, three times for 20 minutes
with a break of several hours (with the ultrasound turned
off and a temperature of 50 °C). After washing, the surface
was cleaned with 96% ethanol and ethyl acetate. This made
it possible to completely clear the elytra from wax coating.
The remaining dry beetles were moistened in a desiccator
for subsequent dissection to preserve the waxy crust.

Sternodes Fischer von Waldheim, 1837

Type species Sternodes karelini Fischer von Waldheim,
1837 by monotypy.

Diagnosis of the genus was given by Medvedev and
Nepesova [1985].

Sternodes caspicus (Pallas, 1781)
(Figs 1-12)

Tenebrio caspicus Pallas, 1781: 47, tab. C, fig. 13.

= Sternodes karelini Fischer von Waldheim, 1837: 11, tab. 1
(synonymized by Ménétriés [1849]).

= Sternodes  caspicus eous
Bogatchev, 1940: 204, syn. n.

Type material. Lectotype of Sternodes caspicus eous (Figs 4, 5),
& (ZIN), designated here: “3akacm. 06a.: Penerex 12.V.1889. A. CemeHos”
(Transcaspian region, Repetek, leg. A. Semenov; now in Turkmenistan:
38°33'45"N / 63°10'38"E), “Sternodes caspicus eous sbsp. nov. Semenov T.
Sh. & A. Boraues det. typ., “Lectotypus Sternodes caspicus eous Semenov et
Bogatchev, 1940 des. M. Nabozhenko, 2024”. Paralectotypes: 157 specimens
(ZIN) from Turkmenistan (Repetek, Farab, Chardzhou) and Uzbekistan
(surroundings of Bukhara, Sundukli Desert, Dengizkul Lake), date range
from April to July 1887-1891.

Material. 120 specimens: Turkmenistan: “Trans Caspi G.
Turkmenien’, “Turkomania’; Krasnovodsk (now Tiirkmenbasy), Cheleken
Peninsula, Dordzha Peninsula, Jebel, Akhcha-Kuyma, Neftedag and
Nebitdag (now Balkanabat and surroundings), north of Ashgabat, Repetek,
Chardzhou, Farab; Uzbekistan: Khiva. Date range from the late March to the
early August 1887-1990.

Notes. Pallas [1781] described this species under
the name Tenebrio caspicus from the eastern coast of the
Caspian Sea. Later Fischer von Waldheim [1837] erected
the genus Sternodes with one species S. karelini Fischer
von Waldheim, 1837 (junior synonym of S. caspicus).
Semenov-Tian-Shanskij and Bogatchev [1940] described
a new subspecies, S. caspicus eous from eastern Karakum
and Sundukli Desert, which is distinguished from the
nominotypical subspecies (western Karakum) in the
following characters: body is little larger, granules on
glabrous stripes are less expressed and sparser, second
(outer) glabrous stripe has additional oblique branch
directed forward (Figs 1, 6, alb). This branch was the main
diagnostic character in the original diagnosis. They did
not take into account that the description of S. karelini
is supplied with high-quality images, which clearly show
the absence of lateral branches on the second glabrous
elytral stripe, as in their S. caspicus eous. Kryzhanovskij
[1961] confirmed both subspecies and, like his teacher
A.P. Semenov-Tian-Shanskij, used their distribution to

Semenov-Tian-Shanskij et

argue for the differences between the coleopteran fauna in
the western and eastern Karakum. Skopin [1962] ignored
S. caspicus eous for larva collected in Repetek, the type
locality of the subspecies. Later, Kryzhanovskij [1965] listed
only the species Sternodes caspicus without subspecies.
Medvedev with coauthors [Medvedev, 1965; Medvedev,
Nepesova, 1985] also did not recognize the existence of two
subspecies of Sternodes. They used only a species name for
S. caspicus without two subspecies. Meanwhile, Bogatchev
[1965] did not agree with the opinion of three mentioned
colleagues and continued to indicate two subspecies as
valid taxa. Thus, although the subspecies S. caspicus eous
has not been indicated by several Russian authors since
1962, it was not formally synonymized, and listed in the
catalogue [Iwan et al., 2020] as a valid subspecies.

Examination of more than 300 specimens of S. caspicus
from all the range confirms slight differences between
western and eastern populations of this species: oblique
short branch on the second glabrous stripe is more common
in individuals from western Turkmenistan. However, some
individuals in western populations have not this branch
(Fig. 2), and specimens from eastern populations (including
those from the type locality) have the lateral branch of
stripe (Fig. 6). In both populations we can find specimens
with an intermediate state of this character: the branch is
very short, sometimes expressed only on one elytron. Such
characters as body size and density of small elytral granules
are strongly variable in different populations. Male genitalia
are identical in western and eastern populations. Thus, the
following new synonymy is proposed: Sternodes caspicus
caspicus (Pallas, 1781) = Sternodes caspicus eous Semenov-
Tian-Shanskij et Bogatchev, 1940, syn. n.

Distribution. Turkmenistan: from the Caspian
Sea to the right bank of Amudarya River (ZIN material);
Uzbekistan: Khorezm region: Karakum Desert south of
Khiva, Sundukli Desert (ZIN material); Iran: Lotfabad,
Iranian-Turkmen border [Kithnelt, 1957; Kryzhanovskij,
1965]; Afghanistan: Kushka (formerly a village of the
same name located on the Turkmen and Afghan sides of
the Kushka River, now Serhetabat in Turkmenistan and
Torghundi in Afghanistan) [Kithnelt, 1957].

Sternodes pallasi
Semenov-Tian-Shanskij et Bogatchev, 1940, sp. resurr.
(Figs 13-19)

Sternodes pallasi Semenov-Tian-Shanskij et Bogatchev, 1940:
205.

Material. 1 ex., holotype (ZIN), goldish circle, “Penerex 23.10.38 .
Bunorpapos” (Repetek, leg. B.S. Vinogradov), “Type Sternodes pallasi sp. n.
A. Semenov T. Sh. A. Bogacev det., “Holotypus Sternodes pallasi Semenev
et Bogacev det. 1940”

Notes. This species was described by one specimen
from the same type locality as Sternodes caspicus eous.
Kryzhanovskij [1965: 170] mentioned this with the words
“maybe deformity?” Medvedev and Nepesova [1985: 87]
interpreted this taxon as a junior synonym of S. caspicus:
“S. pallasi Sem. et A. Bog., described from Repetek,
represents an evasive specimen of S. caspicus Pall’
However, differences between the holotype of S. pallasi
and S. caspicus are so extensive and fundamental that this
cannot be a deformity or variability. Probably, doubts of
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Figs 1-6. Sternodes caspicus, habitus, labels.

1 — western Turkmenistan, Caspian coast; 2 — western Turkmenistan, Akhcha-Kuyma; 3 — eastern Turkmenistan, Repetek, non-type; 4 — lectotype of
S. caspicus eous, Repetek; 5 — labels of the lectotype; 6 — Repetek, non-type. Ir — first glabrous row of tubercles, 2r — second glabrous row of tubercles, alb —

additional lateral branch of tubercles.
Puc. 1-6. Sternodes caspicus, 061Mit BUA, STUKETKU.

1 — 3amapubnit TypKMeHMCTaH, KaCIuitckoe mobepexspe; 2 — 3amapubit TypkmeHncran, Axua-Kyiima; 3 — Bocrounsiit Typkmenucran, Pererex, He
TUIIOBOM 3K3eMIASIP; 4 — AeKTOTHUI S. caspicus eous, Perietex; 5 — STUKeTKM A€KTOTUIIA; 6 — PereTek, He TUIIOBON 9K3eMITASIP. I — TIEPBBIN TOABIN PSIA 3€p-
HBILIEK, 21 — BTOPOJ TOABIIT PSIA 3€PHBILIEK, dlb — AOTTIOAHUTEABHBI AAT€PAABHBII PSIA 3€PHBILIEK.

O.L. Kryzhanovskij and G.S. Medvedev were due to the
fact that the species was never discovered after the original
description, despite intensive research of the Repetek
Reserve by Soviet scientists. However, the authors of the
original description also paid special attention to the
fact that the beetle was found at the end of October and
S. pallasi is a late autumn or possibly even a winter species
[Semenov-Tian-Shanskij, Bogatchev, 1940: 205]. Almost
all specimens of S. caspica (more than 300 in ZIN) were

collected from the end of March to July, two very worn
specimens, deposited in ZIN, were collected in mid-August.
Four paralectotypes of S. caspicus eous were collected by
Prof. B.S. Vinogradov 16 October in Repetek, but they are
broken and worn out and were probably already dead at
the time of collection. Apart from Vinogradov’s autumn
collections in 1938, no one collected Sternodes in Repetek
in late autumn. This can explain the attempt to “hide” this
taxon in synonyms and forget about it.
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Figs 7-12. Sternodes caspicus (Turkmenistan, Akhcha-Kuyma), habitus and details of structure, waxy coating removed.

7 — habitus dorsally; 8 — habitus dorso-laterally; 9 — habitus ventrally; 10 — elytra, posterior view; 11 — elytra, lateral view; 12 — prosternal process.
smt — submentum; 1r — first glabrous row of tubercles; 2r — second glabrous row of tubercles; #r — humeral row of tubercles; [r — lateral row of tubercles.

Puc. 7-12. Sternodes caspicus (Typkmenncran, Axua-Kyiima), rabutyc u AeTaAy CTpPOEHNsI, BOCKOBOI HAAET YAQAEH.

7 — rabutyc AOpPCaAbHO; 8 — rabuTyC AOPCO-AATEPAABHO; 9 — TabUTYC BeHTPAaAbHO; 10 — HAAKPBIABSI, BUA C3aAM; 11 — HAAKPBIABS AATEPAAbHO; 12 —
MIPOCTEPHAABHBII OTPOCTOK. $ME — CYOMEHTYM; Ir — MEePBBINT TOABIT PsIA 3€PHBILIEK; 21 — BTOPOIL TOABIL PSIA 3€PHBIIIEK; /iF — TIA€YEBOVI PSIA 3€PHBIIIEK;
Ir — GOKOBOI1 PSIA 3€PHBILIEK.

As Semenov-Tian-Shanskij and Bogatchev [1940]
correctly pointed out, the main difference between
S. pallasi and S. caspicus is the absence of a white waxy
crust on the elytra and even the alternation of areas with
dense small grains and smooth areas where it could be
located (Figs 13, 14). The second important diagnostic

character is the different structure of the prosternal process
(Fig. 17). Professor B.S. Vinogradov experimented with live
beetles in situ, in which he proved that the white crust of
Sternodes caspicus, after removal, is restored again when
fed with potato starch [Semenov-Tian-Shanskij, Bogatchev,
1940]. Some specimens in ZIN collection are worn, but
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Figs 13-19. Sternodes pallasi, holotype, habitus, details of structure and labels.

13 — habitus dorsally; 14 — habitus dorso-laterally; 15 — habitus ventrally; 16 — habitus ventro-laterally; 17 — prosternal process; 18 — anterior half of
elytra laterally; 19 — labels of the holotype. sir — humeral row of tubercles; Ir — lateral row of tubercles; smt — submentum.

Puc. 13-19. Sternodes pallasi, roaoTuII, TaOUTYC, AETAAU CTPOEHUSI Y STUKETKU.

13 — raburyc AOpcaAbHO; 14 — rabutyc AOpPCO-AaTepaAbHO; 15 — rabuTyc BeHTPAABHO; 16 — rabuTyC BEHTPO-AATEPAABHO; 17 — IIPOCTEPHAABHBII
OTPOCTOK; 18 — MepeAHsisi IOAOBMHA HAAKPBIAMIL AQT€PAABHO; 19 — STUKETKM TOAOTHUIIA. /ir — TIA€YEBOII PSIA 3€PHBILIEK; [F — AATEPAABHBII PsIA 3€PHbILIEK;
smt — CyOMeHTyM.

individuals without crust are absent. To remove the crust,
we washed the dry specimen three times in an ultrasonic
bath at high temperature, and then tried to remove the
residue with ethyl acetate. The above experiments and
elytral structures indicate that S. pallasi is a species that

does not have a waxy white crust originally. Since the crust
protects the beetles from overheating and reflects the sun’s
rays, it is logical to assume that a late-autumn species
like S. pallasi that lives in moderate or even relatively low
temperatures does not require a protective waxy layer.
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Table 1. Differences between two species of the genus Sternodes.
Tabanua 1. Pasandnst MeXAY AByMsI BUAAMU poaa Sternodes.

Sternodes caspicus

Sternodes pallasi

Submentum not depressed (Fig. 9, smt) /
CybMeHTYM He BAQBAEHHBII (puc. 9, smt)

Submentum depressed (Figs 15, 16, smt) /
CybmeHTyM BAaBAeHHb (puc. 15, 16, smt)

Prosternal process wide, widely rounded at apex (Fig. 12) /
IpocTepHaAbHbIN OTPOCTOK IIMPOKMI,
IIVPOKO 3aKPYTAEHHBIIT Ha BepuHe (puc. 12)

Prosternal process narrow,
with sub-acute narrowing apex (Fig. 17) /
TIpocTepHaAbHBIN OTPOCTOK Y3KUIL, CY>KarOLIMIACS,
C ITOYTH OCTPOM BepiunHo (puc. 17)

Humeral angles strongly projected, acute (Figs 1-4, 6-8) /
ITaeueBbIe YIABI CMABHO BBICTYIAIOLIME, OCTPbIe (puc. 1-4, 6-8)

Humeral angles not projected, obtuse,
rounded apically (Figs 13-15) /
ITAeyeBbIe yTABI He BHICTYIAIOLINE, TYIIbIE,
3aKpyraeHHble Ha Bepumte (puc. 13-15)

Elytra and pseudepipleura with white waxy coating or crust
(Figs 1-4,6) /
HaAKpBIABSL U TICEBASTIUIIAEBPDI ¢ GEABIM BOCKOBBIM HAAETOM
uAu Kopxoit (puc. 1-4, 6)

Elytra and pseudepipleura without white waxy coating or crust
(Figs 13-14) /
HaAKpbIABS U [ICEBASTIUIIAEBPDI €3 BOCKOBOI'O HaAeTa
nau Kopku (puc. 13-14)

Elytra with two wide longitudinal rows of tubercles
without white coating and with small tubercles bearing short
subrecumbent straight and bent and very long erected straight
setae (Figs 10-11); inner and middle white rows without small
tubercles, but with one line of sparse large tubercles bearing long
erected setae (well visible at Figs 3, 4, 6) /
HaAKpBIABSI C ABYMSI IDOAOABHBIMM PSIAAMY 3€PHBILIEK
6e3 OeAOTo HaAeTa 1 C MAAEHbKVMMU 3€PHbILIKAMM, HECYLINMMU
KOPOTKMe ITOAYIIPUAETAIOLIE IPSIMbIE U U3OTHYThIE 1€ THKM
U O4eHb AAVHHbIE TOPYALNe e THHKY; BHYTPEHHMUIT M CPEAHUIT
GeAblil pSIAbI €3 MaAeHbKIX 3ePHBILIEK, HO C OAHOI AMHMeNt
PeAKIX 60Aee KPYIHBIX OyrOpKOB, HECYILMX AAVHHbIE TOpYaljie
LeTUHKY (XOPOLIO BUAHBI HA PUCYHKaX 3, 4, 6)

Elytra evenly covered with small tubercles bearing short
recumbent bent setae (Figs 13, 14, 18) /
HaAKpBIABST pPABHOMEPHO TTOKPBITH MAA€HBKVIMY 3€PHBIIIKAMHY,
HECYIVIMU KOPOTKME TIPUAETAIOLIME UB0THY ThI€ L€ TYHKM
(puc. 13, 14, 18)

Dorsal elytral surface along lateral side under waxy coating
depressed and covered with very fine, short white recumbent
pubescence (Figs 7, 8, 10, 11) /

AopcaabHasi IOBEPXHOCTb BAOAb GOKOBOTO Kpast IOA BOCKOBBIM
HAAETOM BAABAEHA U [IOKPHITA OYEHb TOHKUM U KOPOTKUM OeAbIM
omnyueHuem (puc. 7, 8, 10, 11)

Dorsal elytral surface evenly convex and glabrous between
tubercles (Figs 13, 14) /
AopcaAbHast IOBEPXHOCTb HAAKPBIAMI PABHOMEPHO BBIITYKAASI
¥ rOAasi MeXAY 3epHbikamu (puc. 13, 14)

Humeral row of acute granules forms lateral margin of elytra,
and lateral row of microgranules located on ventral side between
lateral margin and pseudepipleura (Figs 8, 11) /
TTae4eBoI psia 3a0CTPEHHBIX 3epeH 06pasyeT GOKOBOIT Kpail
HaAKDBIANIT, 8 AQTEPAABHBIIT PSIA MUKPOTPAHYA PACIIOAOKEH
Ha BEHTPAAbHOII IIOAOTHYTOI CTOPOHE MEXAY Hapy)KHBIM KpaeMm
u riceBAsIMIIAeBpamu (puc. 8, 11)

Humeral row of acute granules located on dorsal side,
and lateral row of microgranules forms lateral margin of elytra
and does not shift on ventral side (Fig. 14) /
TTaeueBoIT PsIA 320CTPEHHBIX 3epeH PACIIOAOXKEH Ha AOPCAABHON
CTOPOHE, 8 AaTePAAbHBIIl PsIA MUKPOTPaHyA 06pasyeT 6OKOBOI
Kpail HAAKPBIAMIL M HE CMEILJAeTCA Ha BEHTPAAbHYIO CTOPOHY
(puc. 14)

Diagnostic characters of both species are presented in
Table 1.
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