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ABSTRACT. Hessebius kopetdagicus sp.n. is de-
scribed based on five specimens of both sexes from Turk-
menistan. The new species is similar to H. multicalcaratus
Folkmanova, 1958, H. scythodes Volkova, 2016, and H.
zalesskajae Farzalieva, 2017, but it differs well in the
larger body (23-25 mm, vs. 9-21 mm in H. multicalca-
ratus, 14—16 mm in H. scythodes, and 14—19 mm in H.
zalesskajae), and by the secondary sexual characters of &
legs 14 and 15: both femora of legs 14 and 15 shortened
(about as long as prefemora), vs. femora 14 and 15 longer
than prefemora in H. multicalcaratus, H. scythodes, and
H. zalesskajae. The new species also shows a strongly
swollen tibia 15 with a dark pore blot on the dorsal side
and a deep anterodorsal depression merged with the lateral
one, vs. tibia 15 is less strongly swollen and devoid of
such anterodorsal depressions and pore blots in H. mul-
ticalcaratus, H. scythodes, and H. zalesskajae.
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PE3IOME. Ilo sty ax3emiuisipam n3 TypkMmeHUcTaHa
ommcan Hessebius kopetdagicus sp.n. HoBbIi Bu OIM30K
K H. multicalcaratus Folkmanova, 1958, H. scythodes
Volkova, 2016 u H. zalesskajae Farzalieva, 2017, Ho oT-
JrgaeTcs OONBIIMME pasMepaMu Tera (23—25 MM poTuB
9-21 mm y H. multicalcaratus, 14—16 mm y H. scythodes
n 14-19 mm y H. zalesskajae), a Takke BTOPUYHBIMH
MTOJIOBBIMH TIpH3HAKaMu HOT 14 u 15 camma: 6€npa 14 u
15 xopoTkue (IpUMEPHO PaBHBI JUTMHE peaoEnep), Toraa
kak y H. multicalcaratus, H. scythodes n H. zalesskajae
6€mpa 14 u 15 mnmanee npendénep. Kpome Toro, y
CaMIIOB HOBOTO BH/Ia CWJILHO YTOJIIECHBI roJieHn 15, Ha
KOTOPBIX Ha JIOPCaIbHOW MMOBEPXHOCTH PaCIONaratoTcs
TEMHOE ITATHO C ITOpaMu 1 ITyOOKOe aHTepOoIopCcaibHOE
BIABJICHHE, KOTOPOE MPOJOIDKAETCS Ha JIATEPATbHYIO
CTOpPOHY, TorAa Kak y H. multicalcaratus, H. scythodes
H. zalesskajae ronenu 15 MeHee yTOMIIEHBI, 0€3 TaKHX
yIIyOJICHHH U TSITEH C TIOPaMH.

Introduction

The genus Hessebius Verhoeff, 1941 was established
by Verhoeff [1941] and originally included two species,
H. kosswigi and H. tauricus, both from Turkey. Currently,
the former species is considered a junior synonym of H.
barbipes (Porat, 1893), while the latter one is a junior
synonym of Lithobius parvicornis (Porat, 1893) [Zap-
paroli, 1999].

To date, Hessebius comprises 20 species ranging
from Anatolia [Zapparoli, 1999] and northeastern Africa
to eastern China [Ma et al., 2009, 2014, 2018; Pei et al.,
2010, 2021; Qiao et al., 2018, 2019], of which seven are
known from Middle Asia: H. barbipes (Porat, 1893),
H. golovatchi Farzalieva, 2017, H. major Folkmanova
et Dobroruka, 1960, H. perelae Zalesskaja, 1978, H.
pervagatus Zalesskaja, 1978, H. plumatus Zalesskaja,
1978, and H. zalesskajae Farzalieva, 2017 [Zalesskaja,
1978; Folkmanova, Dobroruka, 1960; Farzalieva, 2017,
Dyachkov, 2020, 2022, 2023; Dyachkov et al., 2022].
Further three species have been reported from adjacent
areas: H. longispinipes Ma, Pei et Zhu, 2009, H. multi-
calcaratus Folkmanova, 1958, and H. scythodes Volkova,
2016 [Folkmanova, 1958; Pei et al., 2010; Volkova, 2016;
Dyachkov, 2019; Bragina ef al., 2020].

The present note describes a new species, Hessebius
kopetdagicus sp.n., from Turkmenistan.

Material and methods

The material is deposited at the ZMMU collection (abbre-
viations explained below), non-type material is in the ZISP. The
specimens were examined using Olympus stereo microscopes:
SZX16 and BX51; photographs were taken with Olympus digi-
tal cameras: DP74 and XC50. SEM micrographs were obtained
applying a Hitachi TM1000 scanning electron microscope at
ISEA. For a more detailed study, the cephalic plate, forcipules,
mandibles, and maxillary complex were mounted on permanent
slides utilizing Euparal medium.

The counts of tergites and standardized terminology follow
Bonato et al. [2010].
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Kazakhstan

Fig. 1. Location of Kopet Dagh Mts in Turkmenistan.
Puc. 1. Pacnionoxxenue rop Konernar B TypkmeHucrase.

Total body length was measured from the anterior margin of
the cephalic plate to the posterior margin of the postpedal tergite.
The length of the tergites and sternites was measured from the
middle of the front margin to the middle of the rear margin; the
width of the tergites and sternites was measured on the widest
part. Measurements were taken using FAST software version
1.0 [Vaganov et al., 2021] and are given in mm.

Data on leg spinulation are presented in a tabular form.
The number of coxal pores on legs 12—15 is given as a formula
where a series of Arabic numerals indicates the number of pores
from legs 12 to 15.

Locality data repeat the original labels, with additional
information given in square brackets.

The map (Fig. 1) was generated using SimpleMappr soft-
ware [Shorthouse, 2010].

Abbreviations: coll. — collector, ISEA — Institute of the
Systematics and Ecology of Animals, Novosibirsk, Russia,
ZISP — Zoological Institute Russian Academy of Sciences,
Saint Petersburg, Russia, ZMMU — Zoological Museum of the
Moscow State University, Moscow, Russia; morphology: a —
anterior, C — coxa, D — dorsal, F — femur, m — median, P—
prefemur, p — posterior, S/SS — sternite(s), T/TT — tergite(s),
Ti— tibia, Tim — intermediate tergite, Tr — trochanter, Ts1 —
tarsus 1, Ts2 — tarsus 2, Tsi — tarsi, V — ventral.

Taxonomy

Lithobiidae Newport, 1844
Genus Hessebius Verhoeff, 1941

Hessebius kopetdagicus sp.n.
Figs 1-8.

MATERIAL. Holotype & (ZMMU Rc 8525), Turkm[enistan],
Kopetdagh [or Kopet Dagh Mt.] Range, V.1988, coll. I.V. Muratov.

Paratypes: 2 43, 1 @ (ZMMU Rc 8407), same data as holotype.

Non-type material: 1 & (ZISP MYR_CHI_0000267), [Turkmeni-
stan], Gaudan, 1897, coll. E.M. Filippovich.

ETYMOLOGY. The specific name kopetdagicus refers to
the terra typica.

DIAGNOSIS. A Hessebius 23-25 mm in body length;
antennae with 20 articles; 4-5 ocelli in a single row; Tomos-
vary’s organ small, as large as the nearest ocellus; 2+2 acute
teeth and stout porodonts at dental margin of forcipular cox-
osternite; DCa developed from legs 13 and 14; 14F and 15F:
shortened (about as long as 14P and 15P); &' legs 14 with P, F,
Ti slightly incrassate, both Tsi slender, mesal side of Ti with
a large dark pore blot with ca 50 setae; & legs 15 with P, F,
Ti strongly incrassate, both Tsi slender, F: almost flattened
dorsally with a pair of weak dorsal and dorsolateral sutures,
Ti: almost rectangular with a deep anterodorsal depression
merging with lateral one, Ti flattened dorsally with a dark pore
blot and ca 45-50 evenly spaced setae on dorsal side; legs
15 lacking accessory claws; coxal pores 4-5; male gonopod
1-segmented with 8—10 very thin and long setae; ¢ gonopod
with 4+4 spurs and a bidentate claw, distodorsal outgrowth on
article 2 armed with 3 thin and long dorsal setae, 3 article
with 3 thin and light dorsal setae.

DESCRIPTION. Holotype. Length, mm: body approx. 23,
cephalic plate 2. Width, mm: cephalic plate 2.45; forcipular T
1.8, macroTT (Fig. 2A-D): T1 2.2, T3 2.3, T5 2.3, T7 2.5, T8
and 10 2.4, T12 2.6, T14 2.3, Tim 1.6.

Colouration: body dark yellow (70% in alcohol), cephalic
plate slightly darker.

Both antennae broken off, composed of 14 (right) or 4 (left)
articles, all articles slightly elongate, covered with dense, light,
erect sensilla.

Cephalic plate (Fig. 3A): smooth and slightly convex, tiny
setae scattered very sparsely over entire surface; several long
setae located behind transverse suture; posterior margin slightly
concave.
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Fig. 2. Hessebius kopetdagicus sp.n. (holotype): A — tergites 1-4, dorsally; B — tergites 5-7, dorsally; C — tergites 810, dorsally; D —
rear body fragment, dorsally; E — coxae of ultimate leg-bearing segment and postpedal segments, ventrally; F — dental margin of forcipular
coxosternite, ventrally. Abbreviations: T5, T8, T12 — tergites 5, 8, and 12. Scale: 0.5 mm (A-D), 0.2 mm (E-F).

Puc. 2. Hessebius kopetdagicus sp.n. (ronorui): A— teprutst 1-4, nopcanbho; B — teprutst 5-7, nopcanbho; C — teprutst 8—10, gopcanbHo;
D — 3anHuii GpparMenT Tena, gopcansHo; E — Ta3ukM mocieiHero CerMenTa ¢ HoraMu | IOCTIe/IabHbIE CErMEHTHI, BEHTpallbHO; F — 3yOHOi
Kpail KOKCOCTepHHUTa HOorodentoctelt, Benrpansuo. Coxpamenust: TS, T8, T12 — teprutst 5, 8 u 12. Macmra6: 0,5 mm (A-D), 0,2 mm (E-F).

Ocelli: four on each side in a broken single row, anterior
ocellus smaller than following ones, all ocelli rounded, domed,
and translucent. Tomosvary’s organ small, as large as the near-
est ocellus, rounded, separated from the nearest ocellus by a
distance about this ocellus diameter.

Forcipular segment: T partially covering T1; anterior margin
of coxosternite broad, median diastema U-shaped; 2+2 acute
identical teeth, porodonts fallen off. Shoulders sharply sloping
behind porodonts (Fig. 2F). Long to short setae in anterior part

of ventral surface of coxosternite. Trochanteroprefemur, F, Ti
and basal part of tarsungulum covered with few setae.

TT (Fig. 2A-D): almost smooth, sparsely setose along
margins, with rounded posterior corners. Macro-TT poorly
sinuate, micro-TT with almost straight posterior margins. T15
indistinct. Tim (Fig. 2D) with a sinuate caudal margin, length
to width ratio ca 1:1.3.

SS: smooth with short and sparse setae, genital S densely
setose; length to width ratio ca: S1, 1:1.2; S2, 1:1.3; S3 and



A new species of Hessebius

315

Fig. 3. Hessebius kopetdagicus sp.n. (A, holotype, dorsally; B-K, paratypes, ventrally): A — front body fragment; B, C — labrum; D —
dental margin of forcipular coxosternite; E — right part of maxillary complex; F, K — terminal article of 1% maxillae; G — terminal article of 2™
maxillae; H — distal part of 1* maxillary terminal article; [ — 2" maxillary pretarsus; J — 2" maxillary plumose setae. Scale: 0.5 mm (A, E),

0.1 mm (B-D, F, K), 0.05 mm (H-TJ).

Puc. 3. Hessebius kopetdagicus sp.n. (A, ronotumn, nopcaibio; B-K, maparumbl, BeHTpanbHO): A — nepeasss yacTsb tena; B, C — mabpym;
D — 3yOHOIi Kpail KOKCOCTepHHTA HOorodeltocTeil; E — mpasast gacTh MakCHIULIPHOTO KoMIuTekca; F, K — TepMUHaIbHBIH WICHHUK IIEPBBIX MaK-
cint; G — TepMHUHATBHBIH YWICHHK BTOPBIX MaKCHLT, H — AucranbHas 4acTh TEPMHUHATBHOTO YICHHKA IEPBBIX MAKCHILT; | — mpeTap3yc BTOPBIX
MaKCHIIT; J — HepHucThie ceThl BTOPBIX Makcrul. MacmTab: 0,5 MM (A, E), 0,1 mm (B-D, F, K), 0,05 mm (H-J).

SS9-10, 1:1.1; S4, 1:1.25; S5-6 and S8, 1:1; S7,0.9:1; S11-12,
0.7:1; S13, 0.65:1; S14. 0.6:1; S15. 0.55:1; posterior margin of
SS 2—-14 with short sutures.

Legs: robust, covered with short and sparse setae, Tsi of
legs 1-13 densely setose on ventral side, P, F, and Ti of legs 14
and 15 more densely setose on ventral and lateral sides than on
dorsal side. Tarsal articulation distinct on legs 1-15, Ts1 longer
than Ts2. Legs 1-14 with anterior and posterior accessory claws;
legs 15 lacking accessory claws (Fig. 7E). Leg plectrotaxy as
in Table 1. DCa starting with legs 14.

Legs 14 (Figs 5A, 6A-F, 7C-D, F): all segments covered
with pores on mesal and ventral sides; P, F, Ti slightly incras-
sate, both Tsi slender; F: shortened (about as long as P); mesal
side of Ti with a large dark pore blot with ca 50 setae: about 40
setae placed centrally and about 10 setae on peripheral sides
of pore blot.

Legs 15 (Figs SA-H, 7A-B): F, Ti and both Tsi covered with
pores on ventral and mesal sides; P, F, Ti strongly incrassate, both
Tsi slender; F: shortened (about as long as P) and almost flattened
dorsally, with a pair of weak dorsal and dorsolateral sutures (indi-
cated by arrows in Fig. 5G—H); Ti: almost rectangular with a deep
anterodorsal depression merging with lateral one, flattened dorsally,
with a dark pore blot, ca 45-50 evenly spaced setae on dorsal side.

Coxal pores small or large, generally rounded, separated
from one another by a distance about 2-3 times greater than
their own diameter, formula 55(4)5(4)4 (Fig. 2E).

Gonopod (Fig. 2E) 1-segmented, with 8-10 very thin and
long setae placed at gonopodal middle.

Intraspecific variations. Most characters as in holotype,
except as follows.

& Body up to 25 mm long. Antennae with 20 articles. Ocelli:
4-5 in a single broken row (Fig. 8G), a pair of anterior ocelli
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Fig. 4. Hessebius kopetdagicus sp.n. (paratypes): A— terminal article of 1* maxillae, ventrally; B — 1*' maxillary plumose bristles, ventrally;
C — 2" maxillary pretarsus, ventrally; D — terminal article of 2" maxillae, ventrally; E, ] — mandibular aciculae, antero-dorsally; F, [ — mandible,
antero-dorsally; G — mandible, anteroventrally; H — mandibular pulvilli, antero-dorsally; K — setae along mandibular teeth, anteroventrally.

Scale: 0.1 mm (A, C, F, J), 0.03 mm (B, G, 1), 0.05 mm (E, H, K).

Puc. 4. Hessebius kopetdagicus sp.n. (mapatumbl): A — TepMUHAIBHBII WICHUK MEPBBIX MAKCUILUT, BEHTPAJIbHO; B — mepucThie ceThl mepBhIx
MAaKCHUJLI, BeHTpalIbHO; C — IpeTap3yc BTOPHIX MAKCHILL, BEHTPAIBHO; D — TepMUHAIBLHBIN WICHHK BTOPBIX MAKCUILI, BEHTpaIbHO; E, J — arukyist
MaHuOyIbl, aHTepo-fopcanbHo; F, | — manaunbyna, antepo-nopcanbHo; G — MaHauOyIa, aHTepo-BeHTPaIbHO; H — 1mylibBHILIBI MaHAKOYIIBI,
aHTepo-10pcanbHo; K — ceThl B0k 3y0110B MaHAMOyIIbI, aHTepo-BeHTpaibHOo. Macmitad: 0,1 mm (A, C, F, J), 0,03 mm (B, G, 1), 0,05 mm (E, H, K).

smaller than following ones. Porodonds at dental margin of coxo-
sternum stout. Posterior margin of SS 2—13 with short sutures.
DCa developed from legs 13 on. Leg plectrotaxy as in Tab. 2.

Q. Body 23 mm long.

Labrum as on Fig. 3B—C. Gnathal edge of mandible with
numerous pulvilli, 5 pairs of well-developed teeth and 12—14
rather thick and serrate aciculae (Fig. 4E-J); numerous plumose
bristles along teeth on ventral side (Fig. 4G, K). First maxillae:
edge with more than 30 plumose bristles and simple setae (Figs
3E-H, K, 4A-B). Second maxillary telopodite (Figs 3G,
4C-D) with bristles, both simple and plumose, at tip (more than
45 plumose bristles on internal side).

Legs 14 and 15 lost.

Gonopod with 4+4 strong acute spurs (inner spurs smaller
than outer ones; Fig. 8A—F) and a bidentate, pointed and curved
claw (additional claw small, indicated by an arrow in Fig. 8A, D,
F); length of distodorsal outgrowth of article 2, 0.2 mm, armed
with three thin and long dorsal setae, article 3 with three very

thin and light dorsal setae (setac on 2" and 3" articles indicated
by arrows in Fig. 8C).

DISTRIBUTION. Turkmenistan.

REMARKS. The new species is similar to H. multicalcara-
tus, H. scythodes and H. zalesskajae, but differs well in the larger
body (23-25 mm, vs 9-21 mm in H. multicalcaratus, 14-16 mm
in H. scythodes, and 1419 mm in H. zalesskajae), and by the
secondary sexual characters of ¢ legs 14 and 15: both F14 and
15 shortened (about as long as P), vs F longer than P14 and 15
in H. multicalcaratus, H. scythodes, and H. zalesskajae. The
new species also has 15Ti with a deep anterodorsal depression
merging with the lateral one, 15Ti also flattened dorsally with
a dark pore blot, vs 15Ti less strongly swollen without such
anterodorsal depressions and pore blots in H. multicalcaratus,
H. scythodes and H. zalesskajae.

A full list of the differences between Hessebius species
with 4-5 @ gonopodal spurs and swollen & legs 15 is given
in Table 3.
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Fig. 5. Hessebius kopetdagicus sp.n. (A-D, holotype; E-H, male paratypes): A, B— rear body fragment, dorsally and ventrally; C — prefemur,
femur, and tibia of right leg 15, dorsally; D — tibia and tarsi of right leg 15, dorsally; E, F — prefemur, femur, and tibia of left leg 15, laterally
and mesally; G, H — prefemur, femur, and tibia of left leg 15, dorsolaterally and laterally. Scale: 1 mm (A-B), 0.5 mm (C-D), 0.2 mm (E-H).

Puc. 5. Hessebius kopetdagicus sp.n. (A-D, ronorun; E-H, camen, maparumsl): A, B — 3aguss 9acTh Tena, JopcalbHO B BeHTpainbHO; C —
mpenbeapo, 6eaApo u roJeHb MpaBoil HOTH 15-i mapel, fopcansHo; D — ronens u Janku mpaBoii Horu 15-it mapst, gopcanbho; E, F — npexbenpo,
6ezpo 1 roleHs JIeBoi Horu 15-if mapsl, narepansHo u u3HyTpH; G, H — npendenpo, 6expo u rojeHs JieBoit HOTH 15- mapbl, Jopco-narepaibHO
u natepanbHo. Macmra6: 1 mm (A-B), 0,5 mm (C-D), 0,2 mm (E-H).

Conclusions

The lithobiomorph centipede fauna of Turkmenistan
presently comprises six species: Hessebius barbipes (Po-
rat, 1893), H. kopetdagicus sp.n., Lithobius icis Zaless-
kaja, 1978, L. juniperius Zalesskaja, 1978, L. vinciguer-
rae Silvestri, 1895, and L. viriatus Sseliwanoff, 1881
[Zalesskaja, 1978; Dyachkov et al., 2022; Dyachkov,

2024]. Three geophilomorph and one lithobiomorph
species known from the Eastern Mediterranean have
recently been reported from the area under consideration
[Dyachkov, 2024]. Further new lithobiomorph species,
as well as species known from the adjacent territories,
especially from the Hyrcanian ecoregion [Dyachkov et
al., 2023] and from all over Iran [Zarei et al., 2020] may
well be expected to occur also in Turkmenistan.
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Fig. 6. Hessebius kopetdagicus sp.n. (male paratype): A, B — leg 14, mesally and laterally; C, D — femur and tibia of leg 14, laterally and
mesally; E, F — tibia of leg 14, mesally and laterally. Scale: 1 mm (F), 0.5 mm (A-B), 0.2 mm (C-E).

Puc. 6. Hessebius kopetdagicus sp.n. (camer, naparun): A, B— 14-s Hora, u3HyTpu u sarepanbHo; C, D — Genpo u roniens Horu 14-ii mapsl,
narepanso u u3nyTpH; E, F — rosneuns noru 14-it napsl, u3uytpu u garepanbno. Macmra6: 1 mm (F), 0,5 mm (A-B), 0,2 mm (C-E).

Table 1. Hessebius kopetdagicus sp.n. (holotype): plectrotaxy.
Tabnuna 1. Hessebius kopetdagicus sp.n. (ToJ0TUII): pactpe/ieseHHe IHIIOB.

Leg \Y D
pairs C Tr P F Ti C Tr P F Ti
1 — — mp amp m — — ap ap a
2—-12 — — mp amp am — — ap ap ap
13 — m amp amp am — — amp ap ap
14 — m amp amp am a — amp ap p
15 — m amp amp — a — amp ap —

Table 2. Hessebius kopetdagicus sp.n. (paratypes): plectrotaxy.
Tabnuua 2. Hessebius kopetdagicus sp.n. (mapaTumbl): pacupeieICHIE IUTIOB.

Leg pairs v - b -
C Tr P F Ti C Tr P F Ti

1 — — mp amp m — — p ap a
2-6 — — mp amp am — — ap ap ap
7-9 - — mp amp am - — amp ap ap
10-12 — — amp amp am — — amp ap ap
13 - m amp amp am a — amp ap ap

14 — m amp amp am a — amp ap p

15 - m amp amp — a — amp ap —
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Fig. 7. Hessebius kopetdagicus sp.n. (male paratype): A — femur and tibia of leg 15, laterally; B — tibia of leg 15, laterally; C — leg 14,
mesally; D — tibia of leg 14, mesally; E — pretarsus of leg 15, laterally; F — surface of tibia of leg 14, mesally. Scale: 2 mm (C), 1 mm (A, B),

0.5 mm (D), 0.3 mm (E, F).

Puc. 7. Hessebius kopetdagicus sp.n. (camer, naparu): A — 6eapo u rojeHs Horu 15-0if mapsl, narepansHo; B — ronens Horu 15-it mapsi,
narepansHo; C — 14-s Hora, m3HYTpH; D — ronens Horu 14-if mapsl, n3nytpu; E — nperap3yc noru 15-i napsl, narepaisHo; F — nosepxaoctn
rosieHu Horu 14-it napsl, nu3HyTpu. Macmra6: 2 mum (C), 1 mm (A, B), 0,5 mm (D), 0,3 mm (E, F).
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Table 3. Differences between Hessebius multicalcaratus Folkmanova, 1958, H. perelae Zalesskaja, 1978, H. scythodes Volkova,
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odorsal outgrowth of gonopodal article 2 and claw, dorsally; D, E — left gonopod, laterally and dorsally; F — left gonopod, mesally; G — ocelli,

laterally. Scale: 0.1 mm (C), 0.2 mm (A-B, D-E, G), 0.5 mm (F).
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C — aucTonopcalbHbIH BEIPOCT BTOPOTO WICHHKA FOHOIIOA U KOTOTh TOHOIIOA, opcaibHo; D, E — 5ieBEIil roHOIION, NTaTepaibHO U OPCAbHO;
G — maskd, garepanbHo. Maciura6: 0,1 mm (C), 0,2 mm (A-B, D-E, G), 0,5 mum (F).
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