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ABSTRACT. New and already published faunistic
data on the millipedes of the Central Caucasian highlands
are compiled. These include 16 species from 13 genera, 4
families and four orders. New information on the altitudi-
nal distribution of some species, as well as iconographies
for all new records are presented.
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PE3IOME. IlpuBenensl pe3ynbTaThl 0000IICHHI
HOBBIX U JINTEPATYPHBIX JaHHBIX 110 JUIJIONOAAM BbI-
coxoropuii L{entpansHoro Kaskasza. Onu BkIro4aroT 16
BUJIOB U3 13 ponoB, 4 ceMelcTB U YETHIPEX OTPSIIOB.
[IpuBenena HoBas MH(OPMAIHI O BBICOTHOM pacrpo-
CTpaHEHHHN HEKOTOPBIX BUI0B. JIJIst BceX HOBBIX HAXOJJ0K
JaHa UKOHOTpadus.

Introduction

The Caucasus is a powerful mountain ecosystem
lying between the Black Sea and the Caspian Sea. The
highest part is the Central Caucasus, located between Mt
Elbrus in the northwest and Mt Kazbek in the southeast
[Gvozdetsky, Golubchikov, 1987]. The northern slopes
of the Central Caucasus belong to Russia’s republics
of Kabardino-Balkaria and North Ossetia — Alania. The
southern slopes lie in the territory of Georgia. The largest
valley glaciers of the Caucasus are located there [Gvoz-
detsky, 1954].

Studies on the fauna of Caucasian diplopods have
recently progressed considerably. In particular, many
millipede group have been revised, and several regional
lists compiled [Kokhia, Golovatch, 2018, 2020; Zuev,
2021; Vagalinski, Golovatch, 2021; Anti¢, Makarov,
2016; Evsyukov et al., 2016, 2018, 2021, 2022; Golo-
vatch, Antipova, 2022; Vagalinski ef al., 2023; Zuev et
al.,2023; Golovatch, 2021, 2023; Golovatch et al., 2016,
2024, etc.]. However, no special studies on the diplopods
in the highlands of the Caucasus (more than 2000 m a.s.1.)
have been carried out yet. The present contribution sum-
marizes the millipede fauna of the highlands of the Central
Caucasus, based fresh material coming from the republics
of Karachaevo-Cherkessia and Kabardino-Balkaria, as
well as published random records.

Material and methods

The material underlying the present contribution, all stored
in 75% ethanol, has been fully donated to the collection of the
Don State Technical University (DSTU), Russia. Photographs
were taken using a Zeiss StereoDiscovery V.20 microscope.
SEM micrographs were taken using a Hitachi SU3500 scanning
electron microscope (FRC IBSS, Sevastopol). After examina-
tion, SEM material was removed from stubs and returned to
alcohol.

All images were processed using Adobe Photoshop 2020
software.
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Figs 1-2. Habitus (a), promeres of gonopods (b) and 2nd legs (¢) of the millipede genus Julus from the Central Caucasus: 1 — Julus kubanus
Verhoeft, 1921; 2 — J. subalpinus Lohmander, 1936. Scale bars: 1 mm (a); 0.1 mm (b, ¢).

Puc. 1-2. I'aburyc (a), npomeps! ronomnozn (b) u Horu 2-if napsl (¢) HEKOTOPBIX JBYNAPHOHOTUX MHOTOHOKEK poxa Julus ¢ lleHTpaabHOTO
Kagkaza: | — Julus kubanus Verhoeff, 1921; 2 — J. subalpinus Lohmander, 1936. Macmura6: 1 mm (a); 0,1 mm (b, ¢).

Taxonomy

Order Glomerida
Family Glomeridae
Trachysphaera costata (Waga, 1857)
REMARKS. This Eastern European to Eastern Mediterranean
species is widely distributed also in the Near East and Caucasus
region, previously recorded from Stepantsminda (= Kazbegi),
Georgia at 2000 m a.s.l. [Golovatch, 1990].

Order Julida
Family Julidae
Byzantorhopalum rossicum (Timotheew, 1897)

REMARKS. A very common Eastern Mediterranean to
Eastern European species widely distributed in the Caucasus
[Vagalinski, Golovatch, 2021]. It has been recorded from Tsey,
North Ossetian Nature Reserve at 2190-2295 m a.s.l. [Golo-
vatch, Antipova, 2022].

Chaetoleptophyllum flexum Golovatch, 1979
REMARKS. A widespread species endemic to the Caucasus
within Georgia, Abkhazia, and South Ossetia. As regards the

highland of the Central Caucasus, it has been recorded from
Gurshevi, Georgia, 20002200 m a.s.1. [Evsyukov et al., 2020].

Cylindroiulus placidus (Lignau, 1903)
REMARKS. Endemic to the western Caucasus, widespread
from the Krasnodar Province in the north to Abkhazia and
southern Georgia in the south, and from the Black Sea coast in
the west to North Ossetia — Alania in the east [Lohmander, 1936;
Read, 1992; Chumachenko, 2016; Golovatch, Antipova, 2022].

Julus jedryczkowskii Golovatch, 1981
REMARK. Endemic to the Republic of North Ossetia —
Alania, encountered at 650—3200 m a.s.l. [Golovatch, 1981;

Evsyukov et al., 2018; Golovatch, Antipova, 2022].

Julus kubanus Verhoeff, 1921
Fig. 1.

MATERIAL. 1 &, Kabardino-Balkaria, Adyl-Su valley, Kashkatash
Glacier foreland, N 43.21385°, E 42.686481°, 2385 m a.s.l., a 91-year
old moraine with Salix sp., Betula spp. and sparse Pinus spp., 16.VIL.-3.
VII.2023; 1 &, 1 juv., Karachaevo-Cherkessia, Dombay, Alibek Gla-
cier foreland, N 43.296366°, E 41.547579°, 2110 m a.s.l., 12-year old
surface since glacier retreat, shrub stage, Betula sp., Salix sp., sparse
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Fig. 3. Habitus (a), epiproct (b) and gonopod (¢) of Omobrachyiulus caucasicus (Karsch, 1881) from the Central Caucasus. Scale bars: | mm
(a); 0.2 mm (b); 0.1 mm (c¢).
Puc. 3. T'aburyc (a), snunpokt (b) u rononoxn (¢) Omobrachyiulus caucasicus (Karsch, 1881) ¢ Llentpanbroro Kakasza. Macmta6: 1 Mmm
(a); 0,2 mm (b); 0,1 mm (¢).

Calamagrostis sp., pitfall traps, 15-25.VI1.2024, M. Antipova et al. leg.;
2 33,3 29, same region, N 43.296382°, E 41.550659°, 2069 m a.s.1.,
17-18-year old surface since glacier retreat, clumps of Calamagrostis
sp., Betula sp. undergrowth, 15-25.VI1.2024; 2 3, 2 subadult 43,
6 9, same region, N 43.296954°, E 41.553878°,2010 m a.s.l., 69-year
old surface since glacier retreat, Betula sp. forest with Fabaceae, 15-25.
VII.2024, all M. Antipova et al. leg.

REMARKS. A widespread species endemic to the north-
western Caucasus: Krasnodar Province, Adygea, Karachaevo-
Cherkessia, North Ossetia — Alania, and Chechen republics, as
well as Abkhazia. The altitudinal distribution of this species
ranges from lowlands to above 2000 m a.s.l. [Evsyukov et al.,
2018; Zuev et al., 2023; Golovatch, 2023; Golovatch et al.,
2024].

Julus subalpinus Lohmander, 1936
Fig. 2.

MATERIAL. 1 &,2 99, 1 juv., Kabardino-Balkaria, right side of
Mizhirghi Valley, N 43.09245°, E 43.17398°, 2664 m a.s.l., moss under
wet rocks, 26.VI11.2022; 1 &, 1 @, Russia, Kabardino-Balkaria, Verkh-
nyaya Balkaria, Khashkhasu Stream, N 43.112222°, E 43.505833°,
1790 m a.s.l., under rocks by stream, 28.VII.2022, all M. Antipova
leg.; 12 34, 7 99, Kabardino-Balkaria, Adyl-Su valley, Kashkatash
Glacier foreland, N 43.21234°, E 42.687471°, 2488 m a.s 1., side mo-
raine with Betula spp., 16.VIL.-5.VII1.2023; 7 23, 5 9 9, same region,
N 43.216152°, E 42.686028°, 2308 m a.s.l., a 112-year old moraine of
mixed forest with dominating Pinus spp., 16.VIL.-3.VII1.2023; 14 23,
4 Q9Q, same region, N 43.217998°, E 42.685711°,2277 ma.s.l., a 150-
year old moraine of Pinus spp., 16.VII-3.VII1.2023; 20 3, 3 99,
same region, N 43.215512°, E 42.686213°, 2322 m a.s.l., a 96-year
old moraine of mixed forest with dominating Betula spp., 16.VII-3.
VIIL.2023, all. M. Antipova et al. leg.; 1 &, 5 99, same region, E
slope of side moraine, N 43.210602°, E 42.687565°, 2596 m a.s.l,
Rhododendron sp., litter and under stones, 17.VI1.2023, M. Antipova,

O. Makarova leg.; 1 ¢, Kabardino-Balkaria, Adyl-Su valley, near stream
on the way to Bashkara Glacier, N 43.216879°, E 42.709781°, 2452 m
a.s.l., 21.VI.2023, M. Antipova leg.

REMARKS. Endemic to the western Caucasus within the
Krasnodar Province, North Ossetia — Alania, and Kabardino-
Balkaria. One of the high-montane millipede species from the
Caucasus, previously recorded at altitudes ranging from 600
to above 2000 m a.s.l. [Evsyukov et al., 2018; Golovatch et
al., 2025].

Omobrachyiulus caucasicus (Karsch, 1881)
Fig. 3.

MATERIAL. 23 8d, 6 99, Kabardino-Balkaria, Adyl-Su valley,
Kashkatash Glacier foreland, N 43.21234,° E 42.687471°,2488 m a.s.1.,
side moraine with Betula spp., 16.VII-5.VII1.2023; 2 33, 1 Q, same
region, N 43.21385°, E 42.686481°, 2385 m a.s.l., 91-year old moraine
with Salix sp., Betula spp. and sparse Pinus spp., 16.VIL.-3.VII1.2023;
8 44,16 9, same region, N 43.215512°, E 42.686213°, 2322 m
a.s.l., 96-year old moraine of mixed forest with dominating Betula
spp., 16.VII-3.VII1.2023; 17 3&, 6 9 Q, same region, N 43.216152°,
E 42.686028°, 2308 m a.s.l., 112-year old moraine of mixed forest
with dominating Pinus spp., 16.VIL.-3.VII1.2023; 1 &, 23 99, 3 juv,,
same region, N 43.217998°, E 42.685711°, 2277 m a.s.l., 150-year
old moraine of Pinus spp., 16.VII-3.VII1.2023; 10 33, 8 99, same
region, N 43.211484°, E 42.686428°, 2520 m a.s.l., 36-year old moraine
with young Betula spp., Salix sp., Pinus spp., 17.VIL.-5.VII1.2023,
all M. Antipova et al. leg.; 9 @2, 4 juv., same region, N 43.211079°,
E 42.685406°, 2545 m a.s.1., 36-year old moraine with sparse herbaceous
vegetation, 17.VII-5.VII1.2023, D. Palatov leg.

REMARKS. Subendemic to the Caucasus, widespread
across Ciscaucasia (including Dagestan), Georgia, Armenia
and Azerbaijan, also present in northern and northwestern
Iran, and northeastern Turkey. Recorded from lowlands to the
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Figs 4-5. Habitus (a) and gonopods (b) of the millipede family Anthroleucosomatidae from the Central Caucasus: 4 — Acanthophorella
chegemi Anti¢ et Makarov, 2016; 5 — Caucaseuma glabroscutum Anti¢ et Makarov, 2016. Scale bars: 1 mm (a); 0.1 mm (b).

Puc. 4-5. I'abutyc (a) u rononozast (b) mHoronoxek cemeiicrsa Anthroleucosomatidae ¢ Llentpansnoro Kaskasa: 4 — Acanthophorella
chegemi Anti¢ et Makarov, 2016; 5 — Caucaseuma glabroscutum Anti¢ et Makarov, 2016. Macmra6: 1 MM (a); 0,1 mm (b).

high-montane about 2400 m a.s.l. [ Vagalinski, Golovatch, 2021;
Evsyukov et al., 2023; Golovatch, 2023].

The above freshly collected samples show morphological
differences from the typical form [Vagalinski, Golovatch, 2021]
in the shape of the epiproct (Fig. 3b).

Order Chordeumatida
Family Anthroleucosomatidae
Acanthophorella chegemi Anti¢ et Makarov, 2016
Fig. 4.

MATERIAL. 2 &, Kabardino-Balkaria, Bezenghi Glacier fore-
land, N 43.10635°, E 43.13156°, 2145 m a.s.l., 14-year old surface
since glacier retreat, mound with willow-herb and Vica sp., pitfall traps,
26.VIL.2022, M. Antipova leg.

REMARKS. Endemic of the Caucasus Major. Described
from Upper Chegem, Kabardino-Balkaria. Probably, a high-
mountain species known from altitudes ranging 1700-2200 m
a.s.l. [Anti¢, Makarov, 2016].

Alpinella waltheri Anti¢ et Makarov, 2016
REMARKS. Presently, this local Caucasian endemic is only
known from Pass Abano, border between the Kakheti and Tush-
eti regions of Georgia, 2860 m a.s.l. [Anti¢, Makarov, 2016].

Caucaseuma glabroscutum Anti¢ et Makarov, 2016
Fig. 5.

MATERIAL. 1 &, Kabardino-Balkaria, Adyl-Su valley, Kashkatash
Glacier foreland, N 43.21385°, E 42.686481°,2385 m a.s.1., 91-year old
moraine with Salix sp., Betula spp. and sparse Pinus spp., 16.VIL.-3.
VIIL.2023, M. Antipova et al. leg.

REMARKS. Endemic of the Caucasus Major, previously
recorded only from Karachaevo-Cherkessia from altitudes rang-
ing 2000-2150 m a.s.l. [Anti¢, Makarov, 2016]. Above is the
highest record of this species.

Caucaseuma variabile Anti¢ et Makarov, 2016
REMARKS. This species endemic to the Western and Cen-
tral Caucasus has previously been recorded from Stepantsninda,
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Figs 6-7. Habitus (a) and gonopod (b) of the millipede family Polydesmidae from the Central Caucasus: 6 — Brachydesmus kalischewskyi
Lignau, 1915; 7 — Polydesmus abchasius Attems, 1898. Scale bars: 1 mm (a); 0.1 mm (b).

Puc. 6-7. I'aburyc (a) u rononoxn (b) muoronoxkek cemeiicrsa Polydesmidae ¢ Ilenrpansnoro KaBkasa: 6 — Brachydesmus kalischewskyi
Lignau, 1915; 7 — Polydesmus abchasius Attems, 1898. Maciura6: 1 mm (a); 0,1 mm (b).

Georgia, above 2000 m a.s.l. and from Alagir, North Ossetia —
Alania, 1700-1800 m a.s.l. [Anti¢, Makarov, 2016].

Dentatosoma magnum Anti¢ et Makarov, 2016
REMARKS. This species is endemic to the Western Cau-
casus within the Krasnodar Province of Russia, Abkhazia and
western Georgia. In the Central Caucasus, it has been recorded
from the timber-line and subalpine meadows above Kherkh-
vashi, Svaneti at 1900-2200 m a.s.l. [Anti¢, Makarov, 2016].

Metamastigophorophyllon hamatum Anti¢ et Makarov,
2016
REMARKS. Endemic to the Western Caucasus: Krasnodar
Province and Adygea (both Russia), Abkhazia and western
Georgia. Previously recorded from the timber-line and subalpine
meadows above Kherkhvash, Svaneti at 1900-2200 m a.s.l.
[Anti¢, Makarov, 2016].

Order Polydesmida
Family Polydesmidae
Brachydesmus kalischewskyi Lignau, 1915
Fig. 6.

MATERIAL. 1 &, Kabardino-Balkaria, Verkhnyaya Balkaria,
Khashkhasu Stream, N 43.112222°, E 43.505833°, 1790 m a.s.1., under
rocks by stream, 28.VI1.2022; 1 &, Kabardino-Balkaria, Adyl-Su valley,
N 43.216101°, E 42.6934°, 2270 m a.s.l., cold depression with moss,
22.VII.2023, all M. Antipova leg.; 1 &, 13 29, 20 juv., Kabardino-
Balkaria, Kashkatash N 43.21234, E 42.687471, 2488 m a.s.l., side
moraine with Betula spp., 16.VIL.-5.VII1.2023, M. Antipova et al. leg.
1 juv. &, Kabardino-Balkaria, Adyl-Su valley, Kashkatash Glacier fore-
land, N 43.211079°, E 42.685406°, 2545 m a.s.l., 36-year old moraine
with sparse herbaceous vegetation, 17.VII-5.VII1.2023, D. Palatov leg.

REMARKS. Subendemic of the Caucasus region, wide-
spread in the Russian Caucasus (Krasnodar and Stavropol prov-
inces, Adygea, Karachaevo-Cherkessia, Kabardino-Balkaria,
North Ossetia — Alania, Dagestan and Chechnya), Azerbaijan,
Georgia, Armenia, eastern Turkey and northwestern Iran. Pre-
viously recorded from lowland deciduous forests to subalpine
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meadows [Golovatch et al., 2016, 2024; Golovatch, 2021, 2023;
Evsyukov et al., 2022; Zuev et al., 2023]. Only morph B of
this highly polymorphous species has been recorded from both
Kabardino-Balkaria and Karachaevo-Cherkessia [Golovatch
etal., 2016].

Polydesmus abchasius Attems, 1898
Fig. 7.

MATERIAL. 1 @, Kabardino-Balkaria, Adyl-Su valley, Kashkatash
Glacier foreland, N 43.211484°, E 42.686428°, 2520 m a.s.l., 36-year
old moraine with young Betula spp., Salix sp., Pinus spp., 17.VIL-5.
VIIL.2023, M. Antipova et al. leg.

REMARKS. Endemic to the northern and northwestern
Caucasus: Krasnodar Province, Adygea (both Russia), Abkhazia
and Georgia. Recorded at altitudes ranging from 90 to 1600
m a.s.l. [Golovatch et al., 2016, 2021; Kokhia et al., 2020;
Golovatch, 2021; Evsyukov et al., 2022]. Above is the highest
record of this species.

Conclusion

As many as 16 species from 13 genera, four families
and four orders of Diplopoda have been recorded so far
from the highlands of the Central Caucasus. Most of these
species show broad altitudinal distribution ranges and
primarily inhabit the forest zones. This agrees with the
common wisdom that the millipedes are mainly associ-
ated with forests, ranging from the temperate nemoral and
coniferous forests in the north to the tropical rainforests
in the south [Golovatch 1997a, 1997b]. Probably only
species of the family Anthroleucosomatidae are really
high-montane, such as Acanthophorella chegemi recorded
at altitudes ranging 1700-2200 m a.s.l., or Caucaseuma
glabroscutum at 2000-2385 m a.s.l. [Anti¢, Makarov,
2016; original data]. However, the highest world record
belongs to Nepalmatoiulus ivanloebli Enghoff, 1987 and
Nepalozonium trimaculatum Shelley, 1996, both found
in Nepal at 4800 m a.s.l. [Enghoff 1987; Shelley, 1996;
Shelley, Golovach, 2011].
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