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JIOTIOJTHSIOIIME HAIIIN 3HAHUS O PACTIPOCTPAHEHHH Psiia BUIOB TUILIONO/, U 00CYKAAI0TCS
BOTPOCHI X IKOJIOTHUECKOM KIIAaCCU(HUKAIIUK 1TO OTHOILICHHUIO K TIEHIEpPaM.
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Introduction

Studies on millipedes (Diplopoda) found in
caves in the Caucasus and Crimea enjoy a long
history and, in addition to being devoted to
numerous species descriptions and/or records, a
few overviews, both general as components of
cave fauna and particular, focusing on diplo-
pods alone (e.g., Golovatch, 1984/85; Barjadze
etal., 2015,2019; Turbanov et al., 2016; Golo-
vatch et al., 2018; etc.). There are also fresh
papers dealing with individual taxonomic revi-
sions which partly covered cave-dwelling
Diplopoda and their distributions (Anti¢ et al.,
2018; Vagalinski, Lazanyi, 2018; Anti¢, Reip,
2020; Evsyukov et al., 2018, 2020; Kokhia,
Golovatch, 2020; etc.).

The present contribution considers milli-
pedes recorded from caves of the Caucasus
(Russia and Abkhazia) and Crimea, based on
recent collections. Each new record is accompa-
nied by remarks on the biogeographic and eco-
logical status of the species concerned.

Material and methods

The material underlying the paper was col-
lected by authors during the last decade, be-
tween 2011 and 2020. The samples are stored in
95% ethanol, currently being shared between
the collections of the Zoological Museum of
Moscow University (ZMUM) and the private
collection of I. Turbanov (IT), as indicated
below. The material representing the order Chor-
deumatida and, partly, the genus Leucogeorgia
Verhoeff, 1930 (Julidae) from Causasian caves
is omitted here, to be treated later by Dragan Z.
Anti¢, University of Belgrade - Faculty of Biol-

ogy, Institute of Zoology, Belgrade, Serbia,
who revised and published the samples of these
two groups taken earlier (Anti¢, Makarov, 2016;
Anti¢etal.,2018). Two samples of Omobrachy-
iulus Lohmander, 1936 are likewise omitted, to
be studied later by Bojan Vagalinski, Institute
of Biodiversity and Ecosystem Research, Bul-
garian Academy of Sciences, Sofia, Bulgaria.
The pictures of live millipedes were taken in the
field using an Olympus TG-5 (Olympus Corpo-
ration, Japan) or a Ricoh WG-4 (Ricoh Compa-
ny Ltd, Japan) camera.

Results

The new records presented below concern at
least21 species of Diplopoda from nine families
and five orders. Only a few of the species could
not be fully identified in the lack of male sam-
ples, but the genera and families they are attrib-
uted to, albeit some provisionally so, are like-
wise important.

Taxonomic part

Order Polyxenida Lucas, 1840
Family Polyxenidae Lucas, 1840

Propolyxenus argentifer (Verhoeff, 1921)

MATERIAL. 1 " (IT), Russia, Krasnodar
Prov., 2 km W of Tuapse, flysch cliff near
Kadosh Cape, Pauk Cave, 19.X.2019,P.V. Som-
chenko leg.

REMARKS. An eastern Mediterranean spe-
cies known from Iran, Azerbaijan, Armenia,
Georgiaand Russia, including the Crimean Pen-
insula (Short ef al., 2020). The above sample
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seems to represent the first record of this species
from a cave, apparently as a trogloxene.

Order Glomerida Brandt, 1833
Family Glomeridellidae Cook, 1896

?Typhloglomeris spp.

MATERIAL. 2 §9 (ZMUM), Abkhazia,
Gudauta Distr., Duripsh, Lakerbaya Cave, 27.111.
2017, L.S. Turbanov leg.; 1 juv. (IT), Russia,
Krasnodar Prov., Apsheronsky Distr., NE spurs
of Lago-Naki Mt. Range, Azish-Tau Ridge,
Piketnaya Cave, 24.V.2020, P.V. Somchenko
leg.

REMARKS. Even the generic assignment is
bound to remain uncertain until " material has
been taken and studied. The samples above
seem to be the first records of troglomorphic
?Typhloglomeris Verhoeff, 1898 from caves in
Abkhazia, as well as Russia beyond the Sochi
region, Krasnodar Province, whence the troglo-
philic 7. caucasica Golovatch, 1975 has repeat-
edly been reported (Golovatch, 1975, 1981,
1989a; Golovatch, Chumachenko, 2013).

Family Glomeridae Leach, 1815
Hyleoglomeris specialis Golovatch, 1989

MATERIAL. 1 ¥ (ZMUM), Russia, Chech-
nya, Shatoy Distr., 7.7 km S of Ulus-Kert,
right bank of Sharo-Argun River, Sayd-Emin
(= Sayd-Emin Khyekh) Cave, 18.X.2019, S.A.
Kapralov leg.

REMARKS. Endemic to the Caucasus, en-
countered in Russia, Georgia and Azerbaijan
(Golovatch, 1989b). The above sample repre-
sents the first record of this species from a cave,
apparently as a trogloxene.

Trachysphaera costata (Waga, 1857)

MATERIAL. 2 §9 (ZMUM), Abkhazia,
Gudauta Distr., Duripsh, Lakerbaya Cave,
27.111.2017, I.S. Turbanov leg.

REMARKS. A Central European to eastern
Mediterranean species: Central, Eastern and
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Southern Europe, Crimea, the Caucasus, Anato-
lia, the Near East and northwestern Iran. It has
been recorded from the Mangupskaya II
(Crimea) and Fanagoriyskaya caves (Krasno-
darProv.) (Golovatch, 1990,2008,2010). Above
is the first record of this species from a cave in
Abkhazia, apparently a troglophile.

Order Polyzoniida Cook, 1895
Family Hirudisomatidae Silvestri, 1896
Hirudisoma roseum (Victor, 1839)

MATERIAL. 1 ¥ (ZMUM), Russia, Repub-
lic of North Ossetia-Alania, Alagir Distr., 2 km
S of Tamisk, 0.25 km from right bank of Ardon
River, right bank of Kroygom Stream, Skubi-
Nykhasskaya Cave, entrance part, 25.1X.2020,
S.A. Kapralov leg.

REMARKS. Subendemic to the Caucasus:
Russia, Abkhazia, Georgia, Azerbaijan and
northern Turkey. Once recorded from near the
entrance to the Sataplia I Cave, Kutaissi Distr.,
Georgia (Golovatch et al., 2015). Above is the
first record of this species from a cave in Abk-
hazia, apparently a trogloxene.

Order Julida Brandt, 1833
Family Blaniulidae C.L. Koch, 1847

Nopoiulus (Nopoiulus) kochii (Gervais, 1847)
Fig. 1.

MATERIAL. 1 &, 4 99 (ZMUM), Abkha-
zia, Sukhum Distr., near Guma, Mikhailovskaya
(= Shromskaya, Sukhumskaya, Stalaktitovaya)
Cave, 3.1X.2015; 1 &' (ZMUM), Crimea, re-
gion of Sevastopol, southern spurs of Mount
Foros, Forosskaya Cave, 9.VL.2011; 1 ¢
(ZMUM), Crimea, Sevastopol, Mitropolichyi
Sady natural border, near Vinogradnyi Cape,
unnamed cave with asource, 7.VI1.2017; all .S.
Turbanov leg.

REMARKS. An ubiquitous species already
reported, apparently as a troglophile, in a num-
ber of Crimean and Caucasian caves: referred to
as Blaniulus pulchellus (Leach, 1814) in the
Boryu-Teshik Cave, Crimea, Ai-Petri karst
massif(Pliginsky, 1927); the Taglar Cave, Kho-
javend Distr., Azerbaijan; the Shirokopokos-
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skaya, Bolshaya Kazatshebrodskaya and Ma-
laya Kazatshebrodskaya caves, all near Sochi,
Krasnodar Prov., Russia (Golovatch, 1981,
1984/85; Golovatch, Enghoff, 1990). The above
samples represent the first reliable records of
the species from both Abkhazia and Crimea.

Nopoiulus (Nopoiulus) ammonites
Enghoff, 1984

MATERIAL. 1 @ (IT), Russia, Krasnodar
Prov., Mostovskoy Distr., Skalistyi Khrebet Mt.
Range, 1.5 km NWW of Psebai, Ammonalnaya
Cave, 21.111.2020; 1 ¢ (IT), same place, 2.3 km
SWW of Besleneyevskaya, Besleneyevskaya I
Cave, 25.1.2020; all P.V. Somchenko leg.

REMARKS. Narrowly endemic to caves in
the same karst area, hitherto known only from
the Ammonalnaya and Dedova Yama (= Dedo-
va) caves, Mostovskoy Distr., Krasnodar Prov.,
Russia (Enghoff, 1984; Golovatch, Enghoff,
1990). This is anew, third record of this species,
apparently a troglobite, this time from the Besle-
neyevskaya Cave, all three caves being located
quite closely to one another.

Family Julidae Leach, 1814
Cylindroiulus horvathi (Verhoeff, 1897)

MATERIAL. 1 & (ZMUM), Crimea, re-
gion of Sevastopol, western spurs of Ai-Petri
Yayla Mt. Range, Mount Baltshik-Kaya, Up-
arennaya Cave, 17.111.2014; 1 ¢, 1 juv. (IT),
Crimea, Bakhchisarai Distr., northwest spurs of
Ai-Petri YaylaMt. Range, Karadag Forest Area,
Kristalnaya (=Imeni Maksimovicha) Cave, 6.X.
2020; all I.S. Turbanov leg.
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REMARKS. An Eastern European to east-
ern Mediterranean species reported from Ro-
mania, Hungary, Bulgaria, Poland, Serbia, and
Crimea (Korso6s, Read, 1994; Jovanovic¢, Antic,
2015). It has already been recorded (as C. pon-
ticus Golovatch, 1978, a junior synonym
(Korsds, Read, 1994)) from three places in
Crimea, including the entrance to the Krasnaya
(=Kyzyl-Koba) Cave (Golovatch, 1978; Golo-
vatch et al., 2008, 2017). Apparently, this is a
trogloxene.

Leucogeorgia rediviva Golovatch, 1983

MATERIAL. 2 J'J, 3 99 (ZMUM), Abk-
hazia, Gudauta Distr., Bzyb Mt. Range, Banka
Cave (Snezhnaya cave system), Khrustalnyi
Meandr gallery, —570 m depth, in or near creek,
22.VIIL.2017; 1 Y (ZMUM), same cave, -100 m
depth, 25.VIIL.2017; 2 ', 3 99 (ZMUM),
same place, Snezhnaya Cave, Revushchiye
Kaskady, —1530 m depth, near water, 23.VIII.
2017; all I.S. Turbanov leg.

REMARKS. Narrowly endemic to several
caves in central Abkhazia, apparently a troglo-
bite (Golovatch, 1983; Anti¢, Reip, 2020). This
species has already been recorded from the
Snezhnaya cave system (Anti¢, Reip, 2020).

Megaphyllum tauricum (Attems, 1907)

MATERIAL. 1 &', 3 ¥ (ZMUM), Crimea,
region of Sevastopol, western spurs of Ai-Petri
YaylaMt. Range, north side of Mount Forosskiy
Kant, Yegerskaya Il Cave,20.V.2011;2 3J, 1
? (ZMUM), Crimea, Bakhchisarai Distr., north-
west spurs Ai-Petri Yayla Mt. Range, Karadag

Figs 1-4. Some millipedes in caves of the Caucasus and Crimea. 1 — live Nopoiulus (Nopoiulus) kochii
(Gervais, 1847), J" from Mikhailovskaya (= Shromskaya, Sukhumskaya, Stalaktitovaya) Cave, Abkhazia;
2 — live Syrioiulus kovali (Golovatch, 2008), ¢ from Tshernoretshenskaya Cave, Crimea; 3 — live
Polydesmus (Polydesmus) abchasius Attems, 1898, J" from Anuchvinskaya (= Past’ Tigra) Cave, Abkhazia;
4 — live Caucasodesmus turbanovi Golovatch et VandenSpiegel, 2015, G from Tuakskaya (= Ful-Koba)
Cave, Crimea. Photographs by 1.S. Turbanov.

Puc. 1-4. HexkoTopble ABynapHOHOIME MHOIOHOXKKH B neniepax Kaskasza u Kpbima. 1 — npukusHeHHas
(ororpadus Nopoiulus (Nopoiulus) kochii (Gervais, 1847), " u3 nemepst Muxaiinosckas (= llIpomckas,
Cyxymckas, CramaktutoBasi), AOxas3us; 2 — npwxkusHeHHas ¢ororpadus Syrioiulus kovali (Golovatch,
2008), ¢ u3 nemepsl UepHopeuenckast, Kpoim; 3 — npmxusnennas Gpotorpadus Polydesmus (Polydesmus)
abchasius Attems, 1898, 0" u3 memepsr Anyxsunckas (= [lacts Turpa), A6xasus; 4 — NpUKU3HEHHAS
dororpadus Caucasodesmus turbanovi Golovatch et VandenSpiegel, 2015, G u3 newepst Tyakckas (= Dy-
Ko6a), Kpeim. ®ortorpaduu U.C. Typbdanosa.



90

Forest Area, Kristalnaya (= Imeni Maksimo-
vicha) Cave, 1.V.2013; 2 juv. (IT), same cave,
6.X.2020; all I.S. Turbanov leg.

REMARKS. Endemic to Crimea (Lazanyi,
Vagalinski, 2013), already recorded, albeit with-
out exact location, from caves in Mountainous
Crimea (Golovatch et al., 2017) based on the
above material.

Omobrachyiulus caucasicus (Karsch, 1881)

MATERIAL. 1 € (ZMUM), Russia, Chech-
nya, Shatoy Distr., 7.7 km S of Ulus-Kert, right
bank of Sharo-Argun River, Camila (= Camila-
Khyekh) Cave, 15.X.2019, S.A. Kapralov leg.

REMARKS. This widespread and common
eastern Mediterranean species, often referred to
as Omobrachyiulus brachyurus (Attems, 1899),
its junior synonym (Vagalinski, Golovatch, in
preparation), is subendemic to the Caucasus,
known from Russia, Georgia, Armenia, Azer-
baijan, Iran, Turkey and Greece (Vagalinski,
Lazanyi, 2018). Recorded as Megaphyllum
(Omobrachyiulus) brachyurum thassensis
Mauri¢s, 1985 from the Drakotrypa Cave,
Thasos Island, Greece (Mauri¢s, 1985). The
above sample represents the first record of the
species from a cave in Russia, apparently a
trogloxene.

Pachyiulus krivolutskyi Golovatch, 1977

MATERIAL. 1 @ (ZMUM), Abkhazia,
Ochamchira Distr., near Otap, Samshitovaya
Cave, 21.VIIL.2015;2 99 (ZMUM), same place,
Uatapachy (= Kolodets nad Golovoy Otapa)
Cave, 24.VIIL.2015; 1 ' (ZMUM), same place,
Marshania Cave, 12.X1.2014; all I.S. Turbanov
leg.

REMARKS. This species is the largest in
size in the entire Caucasus, endemic to its west-
ern part: Russia, Abkhazia and Georgia (Evsyu-
kov, 2016). It has been recorded from the Cave
Ushchelnaya (= Pionerskaya) near Sochi, and a
nameless grotto near Novorossiysk, Krasnodar
Prov., Russia (Golovatch, 1984/85). The above
samples represent the first reports of the species
from caves in Abkhazia.

S.I. Golovatch et al.

Pachyiulus flavipes (C.L. Koch, 1847)

MATERIAL. 1 &, 3 §2, 2 juv. (ZMUM),
Crimea, region of Sevastopol, western spurs of
Ai-Petri Yayla Mt. Range, north side of Mount
Forosskiy Kant, Yegerskayall Cave,20.V.2011;
1 " (ZMUM), Crimea, region of Sevastopol,
western spurs of Ai-Petri Yayla Mt. Range,
Mount Biyuk-Sinor, Sakhtykh Cave, 26.VIII.
2012; 1 ¥ (ZMUM), Crimea, Bakhchisarai Dis-
tr., northwest spurs Ai-Petri Yayla Mt. Range,
Karadag Forest Area, Kristalnaya (=Imeni Mak-
simovicha) Cave, 1.V.2013; all I.S. Turbanov
leg.

REMARKS. A widespread eastern Medi-
terranean species, often synanthrope (Mauriés
et al., 1997; Frederiksen et al., 2012). It has
been recorded from caves, albeit without exact
location, in Crimea (Golovatch et al., 2017)
based on the above samples, apparently a tro-
gloxene.

Syrioiulus kovali (Golovatch, 2008)
Fig. 2.

MATERIAL.2 0T, 1 Y (ZMUM), Crimea,
region of Sevastopol, Baydarskaya Valley, near
Rodnikovskoye, Skelskaya Cave, 4.111.2018; 2
0'd, 3 99 (IT), same cave, 29.1X.2019, all LS.
Turbanov, A.A. Turbanova leg.; 1 ¢ (IT),
Crimea, region of Sevastopol, canyon of Tsher-
naya River, Tshernoretshenskaya Cave,
14.1.2020; 1 juv. (IT), Crimea, region of Sevas-
topol, western spurs of Ai-Petri YaylaMt. Range,
Mount Mortsheka, Druzhba Cave, 3.X.2020,
L.S. Turbanov leg.

REMARKS. Endemic to southwestern
Crimea, a troglobiont known only from a num-
ber of caves in the Ai-Petri, Baydarsko-Balak-
lavsky and Bakhchysarai karst massifs (Golo-
vatch, 2008; Golovatch et al., 2017; Turbanov
et al., 2018). The Tshernoretshenskaya Cave is
a new locality for the species.

Syrioiulus sp.

MATERIAL. 1 ¢ (ZMUM), Crimea, Belo-
gorsk Distr., SE spurs of Karabi Yayla Mt.
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Range, near Tshigenitra Pass, Tuakskaya (= Ful-
Koba) Cave, 16.VII.2016, 1.S. Turbanov leg.

REMARKS. To identify this species,
material must be collected and studied. This is
the first record of the genus Syrioiulus Verhoe-
ff, 1914 in caves in the eastern part of Mountain-
ous Crimea.

Order Polydesmida Leach, 1815
Family Paradoxosomatidae Daday, 1889

Strongylosoma kordylamythrum Attems, 1898

MATERIAL. 4 3T, 792, 2 juv. (ZMUM),
Abkhazia, Ochamchira Distr., near Otap, Golo-
va Otapa Cave, in bat guano, 8.1X.2014;2 5T,
2 99, 4 juv. (ZMUM), Abkhazia, Ochamchira
Distr., near Thina, Thinskaya Cave, in bat gua-
no, 10.1X.2015; 2 I, 1 ¢, 2 juv. (ZMUM),
Abkhazia, Sukhum Distr., near Verkhnie Esh-
ery, Adzaba Cave, in bat guano, 14.1X.2014; 3
dd, 1 ¢ (ZMUM), Abkhazia, Gudauta Distr.,
near Anuchva, Anuchvinskaya (= Past’ Tigra)
Cave, 11.1X.2015; 1 " (ZMUM), Abkhazia,
Gudauta Distr., Duripsh, Duripshskaya Vody-
anaya Cave, 29.VII1.2017; 1 € (ZMUM), same
place, Lakerbaya Cave, 27.111.2017; all I.S.
Turbanov leg.

REMARKS. An eastern Mediterranean spe-
cies subendemic to the Caucasus: Russia, Ab-
khazia, Georgia, Turkey, Azerbaijan and Iran. It
has been recorded as a troglophile in a number
of caves: Psebe Cave, Tuapse Distr.; Shiroko-
pokosskaya and Labirintovaya (= Bozhyey
Materi, Our Lady) caves near Sochi; Ammonal-
naya Cave, Mostovskoy Distr., Krasnodar Prov-
ince (Evsyukov et al., 2016). The above sam-
ples represent the first records of this species
from caves in Abkhazia.

Family Polydesmidae Leach 1815

Polydesmus (Polydesmus) abchasius
Attems, 1898
Fig. 3.

MATERIAL. 1 & (ZMUM), Abkhazia,
Gudauta Distr., near Anuchva, Anuchvinskaya

(= Past’ Tigra) Cave, 11.1X.2015, 1.S. Turba-
nov leg.

REMARKS. Endemic to the western and
central Caucasus: Russia, Abkhazia and Geor-
gia. It has been recorded from the Nikortsminda
Cave, Ambrolauri Distr., Georgia (Golovatch et
al., 2016). Apparently a trogloxene, the above
sample representing the first record of this spe-
cies from caves in Abkhazia.

Polydesmus (Nomarchus) mediterraneus
Daday, 1889

MATERIAL. 1 &' (ZMUM), Crimea, Bakh-
chisarai Distr., northeastern spurs of the Ai-
Petri Yayla Mt. Range, Bash-Dere Area, Avan-
tyura Cave, 15.X1.2014, I.S. Turbanov leg.

REMARKS. An eastern Mediterranean spe-
cies: the Balkans and Romania, obviously intro-
duced to Crimea and the Caucasus (Abkhazia)
(Golovatch, 1978; Golovatch et al., 2016). It
was recorded from the Skelskaya Cave, Crimea
(Golovatch, 1978), while the above new sample
represents a new locality in Crimea; apparently
a trogloxene.

Brachydesmus furcatus Lohmander, 1936

MATERIAL. 1 " (ZMUM), Russia, Kras-
nodar Province, Apsheronsky Distr., NE spurs
of Lago-Naki Mt. Range, Azish-Tau Mt. Ridge,
Piketnaya Cave, 6.X1.2020, 1.S. Turbanov leg.

REMARKS. Endemic to the western Cauca-
sus: Russia and Abkhazia [Golovatch et al.,
2016], also encountered as a troglophile in a few
caves: Akhunskaya, Fanagoriyskaya, Med-
vezhya and Baribana, all within the Krasnodar
Prov., Russia (Strasser, 1970; Golovatch et al.,
2016, 2018).

Brachydesmus jubatus Attems, 1907

MATERIAL. 1 &, 11juv.(ZMUM), Crimea,
region of Sevastopol, Baydarskaya Valley, near
Kizilivoye, Mamut-Tshokrak Cave, 14.V.2011;
1d, 299, 2juv. (ZMUM), Crimea, region of
Sevastopol, Baydarskaya Yayla Mt. Range,
Donguz-Orun Ridge, Zelenykh Kamneyedov
Cave, 27.V.2011; all 1.S. Turbanov.
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REMARKS. A circum-Pontic species known
from the Rostov-on-Don Region of Russia,
Crimea, northern Turkey and eastern Romania
(Evsyukov, Golovatch, 2013). It was recorded,
albeit without exact locality, from caves in
Crimea (Golovatch et al., 2017), apparently as
a troglophile and at least in part based on the
above samples.

Family Trichopolydesmidae Verhoeff, 1910

Caucasodesmus turbanovi Golovatch
et VandenSpiegel, 2015
Fig. 4.

MATERIAL. 2 99 (ZMUM), 1 ¢, 2 99
(IT), Crimea, Belogorsk Distr., southeastern
spurs of the Karabi Yayla Mt. Range, near
Chigenitra Pass, Tuakskaya (= Ful-Koba) Cave,
16.VIL.2016, L.S. Turbanov leg.

REMARKS. Endemic to a cave in Moun-
tainous Crimea, hitherto known as a troglobite
only from the Tuakskaya (= Ful-Koba) Cave
(Golovatch, VandenSpiegel, 2015). Above is a
strictly topotypic material.

Caucasodesmus svetlanae Golovatch
et VandenSpiegel, 2015

MATERIAL. 1  (ZMUM), Crimea, region
of Sevastopol, Baydarskaya Valley, near Rod-
nikovskoye, Skelskaya Cave, 4.111.2018; 1 0, 1
¢ (IT), same cave, 29.1X.2020; all 1.S. Turba-
nov, A.A. Turbanova leg.

REMARKS. Endemic to caves in the south-
western part of Mountainous Crimea (Golo-
vatch, VandenSpiegel, 2015; Turbanov ef al.,
2018). This troglobiont species has already been
recorded from the Skelskaya Cave (Turbanov et
al., 2018).

Discussion

Despite several recent review papers de-
voted to the cave millipede fauna of the regions
concerned (Golovatch, 1984/85; Turbanov et
al., 2016; Golovatch et al., 2018; etc.), the
question of an ecological classification of the
cave-dwelling Diplopodaremains open. Above,

S.I. Golovatch et al.

under each species account, we applied the
classical classification that divides the subter-
ranean fauna into three categories only: tro-
gloxenes, troglophiles, and troglobionts (Van-
del, 1964). Below we attempt to classify the
above records from an ecological viewpoint
using an even more advanced ecological clas-
sification by Boris Sket (2008), based on which
it appears possible to delimit the following
four categories as applied to Diplopoda: (1)
troglobiont is a species or population strictly
bound to a hypogean habitat; (2) eutroglophile
is an essentially epigean species, but capable
of maintaining a permanent subterranean pop-
ulation; (3) subtroglophile is inclined perpetu-
ally or temporarily to inhabiting a subterra-
nean habitat, but is bound to the surface for
some biological functions (e.g. feeding); (4)
trogloxene is a species only occurring sporad-
ically (accidentally) underground.

We refer the following diplopod species to
the group of troglobionts: Nopoiulus (N.) am-
monites, Leucogeorgia rediviva, Syrioiulis ko-
vali, Caucasodesmus turbanovi and C. svet-
lanae. These millipedes are known only from
caves and show well-defined troglomorphies.
Conditionally, ?Typhloglomeris spp. may also
join this group, but it seems noteworthy that one
of the two troglomorphic species of Typhloglo-
meris in the Caucasus, 7. caucasica, has been
found epigeically and thus treated as an eutro-
glophile (Golovatch, Chumachenko, 2013). In
contrast, the likewise troglomorphic 7. palatovi
Golovatch et Turbanov, 2018, from the
Chortskhu Cave in western Georgia, is consid-
ered to represent a troglobiont (Golovatch,
Turbanov, 2018).

Both Nopoiulus (N.) kochii and Strongylo-
soma kordylamythrum can be attributed to the
group of eutroglophiles as well, because even
though being epigean, they are capable of main-
taining stable and self-reproducing underground
populations. The repeated records of S. kordy-
lamythrum on bat guano inside caves are note-
worthy, the collections often covering various
developmental stadia.

Both Trachysphaera costata and Brachy-
desmus jubatus seem to belong to the group of
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subtroglophiles, epigean species using caves
for certain life purposes, e.g., hibernation and/
or aestivation, and/or suitable food resources.

All remaining species of Diplopoda record-
ed above seem to represent the group of tro-
gloxenes: Polyxenus argentifer, Hyleoglomeris
specialis, Hirudisoma roseum, Cylindroiulus
horvathi, Megaphyllum tauricum, Omobrachy-
iulus caucasicus, Pachyiulus krivolutskyi,
P. flavipes, Polydesmus abchasius, and
P. mediterraneus. These dipopods are typical
epigean species that enter the caves often acci-
dentally (e.g., falling down vertical wells) and
usually die to serve as part of the allochthonous
organic matter thereafter.
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