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Abstract. Two species of leeches were described from Georgia in the past, Dina ratschaensis
Kobakhidze, 1958 from the Racha-Lechkhumi and Kvemo Svaneti region and Trocheta ariescornuta
Grosser, Barjadze & Maghradze, 2021 from the Samegrelo-Zemo Svaneti region. Both species were
the only known typical representatives of cave leeches in Georgia. Recently, two more species of
the genus Dina R. Blanchard, 1894 have been found in karst caves in this country. These leeches are
morphologically similar to D. ratschaensis, from which they differ in the shape of the reproductive
system, primarily the shape of the cornua of the genital atrium and the shape and extension of the
vasa deferentia and ovisacs, justifying the description of two new species, Dina imeretiensis Grosser,
Barjadze & Maghradze sp. nov. from the Imereti region and Dina samegreloensis Grosser, Barjadze &
Shavadze sp. nov. from the Samegrelo-Zemo Svaneti region. Data on the cave dwelling invertebrate
communities in the studied caves are provided. Molecular data are provided, and a phylogenetic tree
based on Cox1 sequences of Dina spp. and related genera is provided and discussed.
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Introduction

Georgia is among the countries with the highest number of karst caves (over 1500) in the world
(Asanidze et al. 2017). Inhabitants of such karst caves are often isolated from the populations of other
karst caves or surface waters, thus enhancing speciation of stygobiont life forms associated with a high
diversity of endemics. One such endemic is Dina ratschaensis Kobakhidze, 1958, the first Georgian
cave leech originally described from Sakishore and Tsivtskala caves (Racha region) (Kobahhidze
1958). About 60 years later, Grosser et al. (2021) described Trocheta ariescornuta Grosser, Barjadze &
Maghradze, 2021 as the second Georgian cave leech. As a result of increasingly intensive research on
cave fauna, two further species of cave leeches were discovered and can now be described in this study:
Dina imeretiensis Grosser, Barjadze & Maghradze sp. nov. from Prometheus Cave (Imereti region)
and D. samegreloensis Grosser, Barjadze & Shavadze sp. nov. from Motena Cave (Samegrelo-Zemo
Svaneti region). Interestingly, Trocheta ariescornuta had been described from the same cave as the latter
species. Together with D. ratschaensis, a total of four cave leech species from three regions are now
identified for Georgia (Kobakhidze 1958; Grosser ef al. 2021).

Specimens of Dina R. Blanchard, 1894 from Prometheus and Motena caves are compared to material
from the type locality of Dina ratschaensis (Sakishore Cave). For the first time, the reproductive system
of all cavernicolous species of Dina reported from Georgia is described. The taxonomic status of
D. ratschaensis as a distinct species from Dina absoloni Johansson, 1913 could be confirmed by further
investigation of the reproductive system in this study.

Material and methods

The type material of the new species is deposited in the collection of Institute of Zoology at the Ilia State
University, Tbilisi, Georgia (IZISU).

Morphological studies

Leeches were collected by hand or with pincers under stones in the water (Dina samegreloensis sp. nov.)
and on wet stalagmites (D. imeretiensis sp. nov.). The specimens were then preserved in 70% ethanol
(leeches from Prometheus Cave) and 96% ethanol (leeches from Sakishore and Motena caves). The
external morphology (the number and position of eyes, the annulation, colouration, papillation and
the position of genital pores) was examined in all specimens. The characters of reproductive organs
(location, shape and extension of the genital atrium with the cornua, of the ovarian sacks and of the
vasa deferentia) of Dina samegreloensis and D. ratschaensis were studied in the single adult specimen
(holotype and single specimen, respectively), while the same organs of D. imeretiensis were observed in
two specimens (holotype and paratype). All these specimens show developed sexual organs with visible
oocytes inside the ovisacs. The paired organs of the male and female reproductive systems were formed
nearly symmetrically. Only the cornua of the paratype of D. imeretiensis were very asymmetrical.

Measurements were taken with a ruler (the precision of such measurement is sufficient, because they
anyway largely depend on the body contraction). Material was examined using a stereo microscope
(Novex RZT-PL), and photographs were taken with a microscope camera (Euromex, VC 3031C) and
the camera Canon EOS 400D (with several macro lenses).
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Molecular studies

Specimens used for the molecular part of the work were collected alive by hand in the cave and preserved
in absolute ethanol in the field. DNA extractions were done on a small part of the specimen, using the
DNeasy Tissue Kit (Qiagen GmbH, Hilden, Germany). We amplified the standard DNA barcode, a
fragment of the COI gene and compared the sequence obtained to the numerous sequences of Dina already
available in public databases. Sequences were assembled and edited with Bioedit ver. 7.0 (Hall 1999) and
Geneious prime ver. 2019.2.3 (Kearse et al. 2012). The sequence obtained for D. imeretiensis sp. nov. has
been deposited in GenBank database with the accession number OQ001264. Other sequences were taken
from Pesi¢ & Groser (2022) and references herein. We aligned the sequences using the MAFFT online
ver. 6 with the L-INS-i algorithm and default parameters (Katoh & Toh 2008). Maximum likelihood
analysis was conducted on the data matrix with RAXML GUI, with thorough bootstraps, 20 runs and
200 reps (Stamatakis ez al. 2008; Silvestro & Michalak 2012), with a GTR+Gamma substitution model.
We used the default values for other parameters of the search (Stamatakis et al. 2008).

Results

Taxonomical part (systematics according to Tessler ef al. 2018 and Nesemann & Neubert 1999)

Phylum Annelida Lamarck, 1809
Class Clitellata Michaelsen, 1919
Subclass Hirudinea Lamarck, 1818
Order Hirudinida Siddall et al., 2001
Suborder Erpobdelliformes Sawyer, 1986
Family Erpobdellidae R. Blanchard, 1894
Subfamily Trochetinae Perrier, 1897
Genus Dina R. Blanchard, 1892

Dina imeretiensis Grosser, Barjadze & Maghradze sp. nov.
urn:lsid:zoobank.org:act:79022D28-40B5-4D14-A833-9EBD88259814
Figs 1-3

Diagnosis

Living specimens are tricolor, the anterior part is flesh coloured, the posterior part is dark bluish and the
caudal sucker is white (Fig. 1). Medium sized leeches with a Dina-like heteronomous annulation. The
midbody somites are subdivided into annuli bl, b2, a2, b5 and the broadened annulus b6 (Fig. 2F). The
male genital pore is situated in furrow b2/a2 and the female one in furrow b6/b1. The genital pores are
separated by three annuli. Preserved leeches show numerous small papillae on the dorsal and ventral
sides. The cornua of the genital atrium are short, nearly parallel, curved ventrally with straight ends. The
vasa deferentia are strongly curled in their entire course. The ovisacs are strongly winded in their entire
caudal course (Fig. 3).

Etymology

Dina imeretiensis sp. nov. is named after the region of Georgia from which the type material was
collected.

Type material

Holotype
GEORGIA - body length 46 mm, width 7 mm, caudal sucker width 4 mm; Imereti region, Tskaltubo
Municipality, village Kumistavi, Prometheus Cave; 42°22'36" N, 42°36'02" E; altitude -40 m; 1 Aug.
2021; Sh. Barjadze, E. Maghradze and L. Shavadze leg.; IZISU: AI-T-00002.
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Paratype
GEORGIA - 1 spec. (body length 45 mm, width 7 mm, caudal sucker width 4 mm); same collection
data as for holotype; GenBank accession number (partial fragment of cox1 gene): OQ001264; 1ZISU:
AL-T-00003.

Comparative material

Dina ratschaensis Kobakhidze, 1958
GEORGIA ¢ 1 spec. (body length x width x caudal sucker width in mm: 50 x 9 x 6); Caucasus, Racha
region, Ambrolauri municipality, Sakishore Cave; 30 Oct. 2021; Sh. Barjadze and E. Maghradze leg.;
1ZISU « 2 specs ( body length x width x caudal sucker width in mm: 37 x 8§ x5, 15 x4 x 2); same collection
data as for preceding; private collection of the first author (Elstertrebnitz, Germany).

Description

Hagrrus. Medium sized leeches; preserved and contracted adults reach a body length up to 46 mm and a
width up to 7 mm (holotype, Fig. 2A). The body shape is in the preclitellar and clitellar regions cylindrical
and in the postclitellar region dorso-ventrally flattened (Fig. 2B—C). The mouth opening is wide with
barely noticeably elongated upper lip (Fig. 2E). The caudal sucker is slightly wider than half of maximum
body width (Fig. 2D). Small but distinct papillae numerous on dorsal and ventral surface.

ANNULATION. The annulation is typical of the genus Dina. The midbody somites are quinqueannulate
and heteronomously subdivided by clear furrows into annuli b1, b2, a2, b5 and the clearly broadened
annulus b6. No tendency to split into further annuli visible (Fig. 2F). The male genital pore is situated in

Fig. 1. Dina imeretiensis Grosser, Barjadze & Maghradze sp. nov. Living holotype and paratype from
Prometheus Cave.
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furrow b2/a2 and the female one in furrow b6/bl. The genital pores are separated by three annuli. The
dorsal and ventral sides are roughened by a multitude of small but clearly visible papillae.

CorourationN. The head, preclitellar and clitellar regions of living specimens are flesh coloured,
the postclitellar region is dark bluish and the caudal sucker white (Fig. 1). Preserved specimens are
unicolored bright greyish. Dark pattern like spots or stripes are absent (Fig. 2A).

EvEes. No eyes are visible.

Fig. 2. Dina imeretiensis Grosser, Barjadze & Maghradze sp. nov., external morphology. A,
D-E. Holotype (IZISU: Al-T-00002). B-C, E. Paratype (IZISU: AL-T-00003). A. Dorsal view. B. Lateral
view. C. Dorso-lateral view. D. Caudal sucker (above holotype, below paratype). E. Oral sucker (left
paratype, right holotype). F. Annulation of two midboddy somites, dorsal view. Abbreviations: a2, bl,
b2, b5, b6 = annuli of somites.
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Fig. 3. Dina imeretiensis Grosser, Barjadze & Maghradze sp. nov., holotype (IZISU: Al-T-00002),
sexual organs. A. Schematic drawing of reproductive system. B. Schematic drawing of genital atrium.
C. Photograph of genital atrium. a = genital atrium; b = ovisacs; ¢ = vas deferens; d = testisacs.
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SexuaL orGans. The body of the genital atrium is large. The cornua are short, nearly parallel and curved
ventrally. The ends of the cornua are straight and clearly offset from the vasa deferentia (Fig. 3B—C). The
vasa deferentia are strongly curled in their entire course, extending to the beginning of the sixth somite
behind the female genital pore (on annulus bl of the sixth somite). They are particularly thickened from
the fifth ganglion (Fig. 3A). The ovisacs are short and strongly winded in their entire caudal course.
They run dorsally over the vasa deferentia and reach on both sides up to the second ganglion behind the
female genital pore (Fig. 3A).

Variability

The variability between the two examined specimens (holotype and paratype) is low. Only the shape of
the genital atrium showed noticeable differences. The cornua of the holotype are straight. The paratype
has asymmetrical cornua; straight on the left and with a strong ventral-curved end on the right.

Habitat

Individuals of the new leech species were sampled on the wet surface of the stalagmite in the dark zone
of Prometheus Cave.

Distribution

The new species is only known from the type location.

Dina samegreloensis Grosser, Barjadze & Shavadze sp. nov.
urn:lsid:zoobank.org:act:4E387A11-FFF9-4ACF-99BA-2F1EC712BE79
Figs 4-5

Diagnosis

Small-sized erpobdellids with a Dina-like heteronomous annulation. The midbody somites are subdivided
into annuli b1, b2, a2, b5 and the broadened annulus b6 (Fig. 4F). The male genital pore is situated
in furrow b2/a2 and the female one in furrow b6/bl. The genital pores are separated by three annuli
(Fig. 4G). Preserved leeches show numerous small and inconspicuous papillae on the dorsal and ventral
sides. The cornua of the genital atrium are short, straight and directed slightly laterally (Fig. 5B—C).
The vasa deferentia are very slightly curled up to the third ganglion behind the female genital pore. The
ovisacs extend to the end of the second or the beginning of the third somite behind the female gonopore.
They are unwinded to the end of the first somite and then coiled to the end (Fig. SA).

Etymology

Dina samegreloensis sp. nov. is named after the region of Georgia from which the holotype was collected.

Type material

Holotype
GEORGIA - body length 32 mm, width 6 mm, caudal sucker width 4 mm; Samegrelo-Zemo Svaneti
region, Martvili Municipality, village Pirveli Balda, Motena Cave; 42°28'35.73" N, 42°23'28.25" E;
altitude 492 m; 7 Oct. 2021; Sh. Barjadze, L. Shavadze and E. Maghradze leg.; [ZISU: AL-T-00004.

Description

Hagrtus. Small-sized erpobdellid. Preserved and contracted individuals reach a body length up to 32 mm
and a width up to 6 mm (holotype, Fig. 4A—B). The body dorso-ventrally flattened in the posterior part,
the first third (preclitellar and clitellar regions) cylindrical (Fig. 4C). The mouth opening is wide and
the upper lip barely noticeably elongated (Fig. 4E). The caudal sucker is slightly wider than half of
maximum body width (Fig. 4D). Small papillae numerous on dorsal and ventral surface.
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ANNULATION. The annulation is typical of the genus Dina. The midbody somites are quinqueannulate
and heteronomousely subdivided by clear furrows into annuli b1, b2, a2, b5 and the clearly broadened
annulus b6. Annulus bl is sometimes also slightly broadened, especially in the posterior part of the body
(Fig. 4F). A tendency to split into further annuli is not visible. The male genital pore is situated in furrow
b2/a2 and the female one in furrow b6/bl. The genital pores are separated by three annuli (Fig. 4G).
The dorsal and ventral sides are roughened by numerouse papillac. The papillae are very small and
inconspicuous.

CorouratioN. The colouration of living specimen is pale pink. Preserved specimens are unicolored
greyish without any dark patterns (Fig. 4A—C).

EvEes. No eyes are visible.

SeExuaL orGans. The body of the genital atrium is large. The cornua are short, strong, straight and directed
slightly laterally (Fig. 5B—C). The vasa deferentia are clearly offset from the cornua. They run relatively
straight and only very slightly curled up to the third ganglion behind the female genital pore, then more

Fig. 4. Dina samegreloensis Grosser, Barjadze & Shavadze sp. nov., holotype (IZISU: AL-T-00004),
external morphology. A. Dorsal view. B. Ventral view. C. Lateral view. D. Caudal sucker. E. Oral sucker.
F. Annulation of five midbody somites. G. Position of genital pores and annulation in the clitellar region.
Abbreviations: a2, b1, b2, b5, b6 = annuli of somites; f = female genital pore; m = male genital pore.
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Fig. 5. Dina samegreloensis Grosser, Barjadze & Shavadze sp. nov., holotype (IZISU: AL-T-00004),
sexual organs. A. Schematic drawing of reproductive system. B. Schematic drawing of genital atrium.
C. Photograph of genital atrium. a = genital atrium; b = ovisacs; ¢ = vas deferens; d = testisacs.
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coiled up to the end of the fifth somite behind the female genital pore (Fig. SA). The ovisacs run straight
and unwinded to the end of the first somite behind the female genital pore. The right ovisac is strongly
coiled and reaches the end of the second somite behind the female gonopore. The left ovisac has a
slightly coiled end and reaches the annulus b2 of the third somite behind the female gonopore (Fig. SA).

Variability

Information on variability is not yet possible. Only the holotype is known.

Habitat

The single individual of this new leech species was found under a stone in the subterranean water stream
in the dark zone of Motena Cave.

Distribution

The new species is only known from the type location.

Differential diagnoses

Dina absoloni, a southeastern European cave leech was reported from Georgia by Lukin (1976). This
species was not really found in Georgia but was confused with other cave leeches (with D. ratschaensis or
an other similar species of Dina, undescribed or here described; see also Discussion). Dina absoloni differs
from species of Dina living in Georgian karst caves by the position of the gonopores (the male genital
pore is situated in furrow b1/b2 and the female one in furrow b5/b6) and differences in the reproductive
system (ovisacs long, reach up to the eight ganglion behind the female gonopore; from the third ganglion
onward, the ovisacs extend strong coiled alongside the nervous system to the caudal end; Fig. 7C).

The cave dwelling leech Erpobdella borisi Cichocka & Bielecki, 2015, a species originally described
from the Sahoolan Cave in northern Iran (West Azerbaijan Province) shows a similar gonopore position

Fig. 6. Dina ratschaensis Kobakhidze, 1958. Living specimen from Sakishore Cave.
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Fig. 7. Sexual organs of selected Dina spp.; schematic drawings and photograph. A. Dina ratschaensis
from Sakishore Cave (Georgia). B. Dina cf. ratschaensis Kobakhidze, 1958 from Western Georgia
(unknown cave). C. Dina absoloni Johansson, 1913 from Brestice (Herzegovina). A, C. Dissected by
Grosser. B. Dissected by Epshtein (in Lukin 1976: fig. 263a—d; length % width of dissected specimens.

A. 50 x 9 mm. B. bl 38 x 5 mm, b2 50 x 6 mm. C. 30 x 6 mm. a = genital atrium; b = ovisacs; ¢ = vas
deferens; d = testisacs.
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and also a Dina-like annulation with ring b6 divided into c11, c12. Therefore, the female gonopore is
located in furrow b5/c11 (Cichocka et al. 2015: fig. 4a—b). However, in Dina spp. from the Georgian
karst caves, the pore of the male genital organ is located in furrow b2/a2, and the female one in b6/bl1.
Further diffences are found in the shape of the reproductive system. The ovisacs of E. borisi are long
and extend to the seventh ganglion behind the female gonopore (Cichocka ef al. 2015: fig. 5a), while in
Dina spp. from Georgian karst caves they are short and extends at most to the third somite behind the
female genital pore.

However, with regard to the shape of the vasa deferentia and ovisacs (Figs 3A, 5A, 7A) both new species
show the greatest similarity with D. ratschaensis. The vasa deferentia of D. samegreloensis sp. nov. are
only very slightly curled up to the third ganglion behind the female genital pore. The vasa deferentia of
D. imeretiensis sp. nov. and D. ratschaensis are strongly curled along their entire course. The ovisacs of
D. imeretiensis and D. ratschaensis are strongly winded along their entire caudal course (Figs 3A, 7A).
In contrast, the ovisacs of D. samegreloensis are only winded in their posterior half (Fig. 5A).

Dina imeretiensis sp. nov. and D. ratschaensis can be clearly separated by the shape of the genital
atrium. The cornua of the atrium in D. imeretiensis are nearly parallel and curved ventrally with straight
ends (Fig. 3B—C). In D. ratschaensis the cornua are curved first laterally and then sharply to median
and only slightly ventrally. The ends of the cornua are strongly kinked ventrally and not clearly offset
from the vasa deferentia (Fig. 7A). Further differences occur in the length of the ovisacs. The ovisacs of
D. imeretiensis extend up to the second ganglion behind the female genital pore (Fig. 3A). The ovisacs
of D. ratschaensis are longer and extend up to the end of the second somite or up to the beginning
of the third somite (on annulus bl) behind the female gonopore (Fig. 7A). The colouring of living
specimens differs as well. The head, preclitellar region and caudal sucker of D. ratschaensis are whitish,
the clitellar and postclitellar regions are light brownish (Fig. 6). Dina imeretiensis shows a dark bluish
postclitellar region, the caudal sucker is whitish and the other body regions are flesh coloured (Fig. 1).

Molecular results

The final alignment of COI sequence data included 54 specimens of Dina and three outgroups, Erpobdella
monostriata (Lindenfeld & Pietruszynski, 1890), E. japonica (Pawtowski, 1962), and Trocheta haskonis
Gosser, 2000 to root the tree. The final alignment consisted of 565 nucleotide positions. The COI genetic
distance between Dina imeretiensis sp. nov. and remaining clades of Dina ranged from 16.24+1.8% (to
D. ohridana complex) to 22.42+2.26% (to D. farsa Grosser & Pesi¢, 2008) K2P.

The topology obtained clearly supports the isolation of D. imeretiensis sp. nov. from all the other species
of Dina available in GenBank. In particular, the new species clearly appear not related with the dinarid
species recently described (PeSi¢ & Grosser 2022) or from the ohridana complex as suggested by
Neubert & Nesemann (1995). Our molecular analysis suggests that Dina imeritensis has a basal position
in relation to all remaining clades of Dina (Fig. 8). Nevertheless, the position inside the genus is not
supported yet, presumably due to the lack of information provided by the Cox1 marker regarding early
splits. The adding of new markers is required to define the origin and early history of the species of the
genus.

Discussion

The taxonomic status of the Georgian cave leeches was unclear in the past. The first described Georgian
species, Dina ratschaensis was originally described as a subspecies of the Western Balkanian Dina
absoloni Johansson, 1913 (Kobakhidze 1958). Lukin (1976) did not clearly differentiate the two taxa,
and also reported D. absoloni from the USSR, especially Georgia. Around 40 years later, Neubert &
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Nesemann (1995) discussed the information provided by Lukin and clarified the species status of
D. ratschaensis. However Kvavadze (2002) still listed this taxon as Dina absoloni subsp. ratschaensis.

Dina ratschaensis has been described exclusively on the basis of external features on material from
the Sakishore and Tsivtskala caves (Kobakhidze 1958). Notably, the genital atria and ovisacs of Dina
ratschaensis depicted in Lukin (1976) and examined by Epshtein (Fig. 7B) differ markedly from those
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which we investigated from Sakishore Cave (Fig. 7A). Epshtein received these leeches from Western
Georgia from D. Kobakhidze (Neubert & Nesemann 1995). The features of D. ratschaensis presented
here were studied exclusively on material from the Sakishore Cave. The illustrations of the reproductive
system in Lukin (1976) are strikingly different, but do not resemble any of the species newly described
here either. The strong coiled ovisacs are very short and extend beyond the first ganglion behind the
female gonopore. The cornua of the genital atrium are not curved from lateral to median. The ends of
the cornua are not kinked ventrally at an acute angle, but only curved almost at right angles (Fig. 7B).

It is probably material from the Tsivtskala Cave or another cave and might represent a distinct species.
In the future, material from the Tsivtskala Cave should also be carefully studied. The description of
D. ratschaensis was based only on external morphology and so it would be possible that two different
species exist in the two caves.

Chertoprud et al. (2020a) recorded Dina cf. ratschaensis from Motena Cave. Grosser et al. (2021)
discussed this report and suspected that this find could refer to Trocheta ariescornuta. But in reality, two
species of cave leeches and representatives of two genera (Dina and Trocheta Dutrochet, 1817) occur
in Motena Cave. In this present study the leech of the genus Dina is described as a new species, Dina
samegreloensis sp. nov. It is very probable that more species can be described from the Georgian caves
in the future when the faunistic and taxonomic work would be intensified. The geological conditions in
Georgia increase speciation processes and suggest a similarly high level of diversity as in the Western
Balkans (Grosser & Pesic¢ 2022).

Nesemann & Neubert (1999) divide the West Palaearctic species of Dina into three groups according
to the location of the gonopores. The Dina lineata-group is characterized by the location of the male
gonopore in furrow b2/a2 and the female gonopore in furrow b5/b6. The genital pores are usually
separated by two annuli. Sometimes, the gonopores can also be shifted on the annulus. Most species of
Dina belong to this group. In the Dina absoloni-group, the male gonopore is usually situated in furrow
b1/b2 and the female one in furrow b5/b6. Thus, the genital pores are separated by three annuli. In
addition to Dina absoloni, this group also includes Dina latestriata Neubert & Nesemann, 1995. Taking
into account the Dina-like annulation, Erpobdella borisi would also have to be classified in this group.
The third group is the Dina ohridana-group. The gonopores in this group are usually also separated by
three annuli. But the male genital opening is in this case situated in furrow b2/a2 and the female one
in furrow b6/bl. The species of Dina endemic to Lake Ohrid are placed in this group. Interestingly,
the Georgian cave leeches — D. ratschaensis, D. imeretiensis sp. nov. and D. samegreloensis sp. nov.
— have a gonopore position like leeches of the D. ohridana complex. As previously stated, Neubert &
Nesemann (1995) already suggested placing D. ratschaensis in the D. ohridana-group.

Another taxon that is probably related to underground habitats was originally described by Augener
(1925) as Dina lineata var. arndti Augener, 1925 on the basis of a single specimen collected in a stream
just in front of a karst cave in Bulgaria (stream near Bjela Dolna-Rjetschka). According to the orginal
description this leech is characterized by a flesh coloured anterior and grey-brown posterior part of
the body with a narrow yellowish median stripe of the dorsal side and also not visible eyes and the
caudal sucker is coloured like the anterior part. With regard to these characteristics, this taxon resembles
D. ratschaensis and D. imeretiensis sp. nov. The body proportions are also similar, the individual was
37.5 mm long, 4.5 mm wide, and the dorsal sucker was 3.5 mm wide. But in contrast, in the specimen
from Bulgaria, the gonopores are separated by only two annuli. However, since the original description
did not provide the exact position of the male and female genital pores, no statement can be made about
the status of the taxon for now (Jueg 2010). A final clarification is only possible with further material
from Bulgaria, which can be used for an exact species diagnosis. With regard to the characteristic
colouration and habitat, this south-eastern European leech is probably not related to D. lineata (Miiller,
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1774), but might presumably be assigned to the kinship circle around D. ratschaensis presented in
this study. Records of a further species of Dina from Georgia, but not from caves, are also known.
Kvavadze (2002) reported Dina lineata from the lakes Bazaleti and Parawani. The taxonomic status of
these leeches also needs to be checked.

Cave dwelling invertebrates communities in the studied caves

Sakishore Cave, Racha karst massif, Ambrolauri municipality, Racha-Lechkhumi and Kvemo
Svaneti region
Eleven invertebrate species are reported from the cave, from which five are troglomorphic.

Troglobitic species (3): Leucogeorgia longipes Verhoeff, 1930 (millipede), Inotrechus injaevae
Dolzhanskij & Ljovuschkin, 1989 (beetle); Nemaspela femorecurvata Martens, 2006 (harvestman).

Stygobitic species (2): Dina ratschaensis Kobakhidze, 1958 (leech); Sitnikovia ratschuli Chertoprud,
Palatov & Vinarski, 2020 (mollusc).

Literature: Barjadze et al. 2015, 2019a, 2019b; Anti¢ & Reip 2020; Chertoprud et al. 2020b.

Motena Cave, Askhi karst massif, Martvili municipality, Samegrelo-Zemo Svaneti region
Twenty-eight invertebrate species are reported from the cave, from which fourteen are troglomorphic.

Troglobitic species (2): Leucogeorgia lobata Anti¢ & Reip, 2020 and Martvilia parva Anti¢ & Reip,
2020 (millipedes).

Stygobitic species (12): Scutariella georgica Joffe & Djanashvili, 1981 and Troglocaridicola mrazeki
Joffe & Djanashvili, 1981 (flatworms); Dina samegreloensis sp. nov. and Trocheta ariescornuta
Grosser, Barjadze & Maghradze, 2021 (leeches); Caucasogeyeria colchis Grego & Mumladze, 2020,
C. gloeri Grego & Mumladze, 2020, Caucasopsis cf. egrisi Grego & Mumladze, 2020 and Kartvelobia
cf. sinuata Grego & Mumladze, 2020 (molluscs); Adaugammarus revazi (Birstein & Levuschkin, 1970),
Colchidoniscus kutaissianus Borutzky, 1974, Niphargus cf. borutzkyi Birstein, 1933 and Xiphocaridinella
motena Marin, 2019 (crustaceans).

Literature: Barjadze et al. 2015, 2019a, 2019b; Anti¢ & Reip 2020; Grosser et al. 2021.

Prometheus Cave, Sataplia-Tskaltubo karst massif, Tskaltubo municipality, Imereti region
Forty-three invertebrate species are reported from the cave, from which thirteen are troglomorphic.

Troglobitic species (7): Pseudacherontides zenkevitchi Djanaschvili, 1971 (collembola); Leucogeorgia
prometheus Anti¢ & Reip, 2020 (millipede); Chthonius (Chthonius) satapliaensis Schawaller &
Dashdamirov, 1988 (false scorpion); Nemaspela prometheus Martens, Maghradze & Barjadze, 2021
(harvestman); Colchidoniscus kutaissianus Borutzky, 1974 (crustacean); Inotrechus kurnakovi
Dolzhanskij & Ljovuschkin, 1989 and Troglocimmerites imeretinus (Dolzhanskij & Ljovuschkin, 1985)
(beetles).

Stygobitic species (5): Dina imeretiensis sp. nov. (leech); Caucasogeyeria ignidona Grego & Palatov,
2020 and Imeretiopsis prometheus Grego & Palatov, 2020 (molluscs); Niphargus amirani Marin, 2020
(the record of Niphargus cf. borutzkyi Birstein 1933 could refer to the latter species) and Xiphocaridinella
kumistavi (Marin, 2017) (crustaceans).

Literature: Barjadze ef al. 2015, 2019a, 2019b; Anti¢ & Reip 2020; Martens et al. 2021; Zaragoza et al.
2021).
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