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ABSTRACT. Two new stygobiotic species of the genus Proasellus Dudich, 1925 (Crusta-
cea: Isopoda), P. uallagirus sp.n. and P. irystonicus sp.n., are described from ground waters
of Alagyr Gorge (North Ossetia — Alania, Russia). These samples are the first Proasellus
representatives found in the Terek River basin and in the North Caucasus. Both species are
morphologically close to the Transcaucasian species, especially P. linearis (Birstein,
1967), but can be easily distinguished by several characters. P. uallagirus sp.n. differs in
shape of pleopodes, size ratio of pleopod exopodites and endopodites, and arming of
internal surface of the pereopod I propodus. P. irystonicus sp.n. also differs in arming of
pereopods I-VII dactiluses. The two new species can be easily distinguished from each
other by armature of pereopod I-VII dactiluses, body size, and some characters of pleopods,
especially pleopodes II of males. They also had different ecological preferences: P.
uallagirus sp.n. inhabits hyporhean streams and springs, while P. irystonicus sp.n. dwells
in underground streams flowing through an abandoned mine.

How to site this article: Palatov D.M., Sokolova A.M. 2021. Two new stygobiotic species
of the genus Proasellus (Crustacea: Isopoda: Asellidae) from the North Caucasus // Invert.
Zool. Vol.18. No.4. P.481-501. doi: 10.15298/invertzool.18.4.05

KEY WORDS: Crustacea, Isopoda, Asellidae, Proasellus, new species, stygobiotns, North
Caucasus, Ossetia.
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* Aemop ons nepenucku

PE3IOME. JIBa HOBBIX BH/Ia CTHT'OOMOHTHBIX BOJASHBIX OCIHKOB pona Proasellus Dudich,
1925 (Crustacea: Isopoda), P. uallagirus sp.n. u P. irystonicus sp.n., ONMCaHbI U3 TPYHTO-
BBIX BOJI ATarmpcKoro ymenbs Ha Tepputopun peciryonnkn CeBepHas OceTus—AaHus.
[IpeacraBuTeny 3TOro pojia BlepBbie onuchiBaroTcs ¢ Tepputopun Ceseproro Kaskasa u
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n3 6acceiina pexu Tepek. O6a Bi1a MOPQOIOTHUECKH JOCTATOUHO OJIM3KH K 3aKaBKa3CKHM
BHJaM, 0COOeHHO K P. linearis (Birstein, 1967), ofHaKo MOTYT OBITh JISTKO OTJIMYHMBI 10
psany mMopdoiornueckux npusHakoB. Tak, P. uallagirus sp.n. omimdaercs GopmMod u
COOTHOIIEHHEM pa3MepoB (IJTHH) SK30II0AMTOB M HIOTIOANTOB IIJICOII0/I0B, BOOPYKEHH-
€M BHYTpPEHHEH OBEPXHOCTH TIpoTojyca rnepeomnona . P. irystonicus sp.n. TakiKe OTIH4a-
eTCs1 KOJIMYECTBOM YJICHHKOB B )KryTax anTeHH [ u 11, hopmoii u cooTHOIIEHHEM pa3MepoB
9K30MOUTOB M DHJONOAMTOB IUICONOAOB M, KPOME TOTO, BOOPYKEHHEM IAaKTHIIIOCOB
nepeonozioB [-VII. HoBble BBl JIETKO OTIMYAIOTCSI MEXK]Ty COOO0M pa3InyHBIM BOOpPYIKe-
HUEM JaKTUIIOCOB nepeonoioB [-VII, pazmepamu Teia u psoM NPU3HAKOB IJIEONOOB,
ocobenno mieononoB Il camia. PasnuyHbl OHM W DKOJOTMYECKH: IMEPBBIA HacessieT
MOPYCIOBBIC TIOTOKK U POJHHUKHU, BTOPOIl — MO3EMHbBIC PYYbH, B TOM YHCIIE IPOTEKAFO-
IHe Yepe3 3a0pOIIeHHbIE MaxThl.

Kak nutupoBarts a1y crateio: Palatov D.M., Sokolova A.M. 2021. Two new stygobiotic
species of the genus Proasellus (Crustacea: Isopoda: Asellidae) from the North Caucasus
// Tnvert. Zool. Vol.18. No.4. P.481-501. doi: 10.15298/invertzool.18.4.05

KJTFOYEBBIE CJIOBA: Crustacea, Isopoda, Asellidae, Proasellus, HOBBIi BHII, CTHTOOH-

ontbl, CeBepubiii KaBkas, Ocerus.

Introduction

Proasellus Dudich, 1925 (Crustacea: Isopo-
da) is one of the most speciose genera in the
European groundwater, with approximately 120
species formally described to date (Capderrey
et al., 2013). Moreover, recent molecular stud-
ies revealed a large number of unrecognized
(morphologically cryptic) species of this genus
(Morvan et al., 2013). However, Proasellus
remains a fragmentary studied group within the
west Palaearctic isopods. In Trancaucasia, for
instance, only four species were described while
the true diversity of this group was shown to be
considerably higher (Turbanov et al., 2016;
Golovatchetal.,2018; Palatov, Sokolova,2019;
Palatov, Chertoprud,2020). All currently known
Caucasian species of the genus Proasellus were
described from the ground waters of the Black
Sea coast by Ya.A. Birshtein. The only pig-
mented species among them, P. infirmus
(Birstein, 1936), was found in the springs of the
Gumista River valley (Sukhum Region, Abkha-
zia). Also three stigomorphic species were de-
scribed from groundwaters of the Krasnodar
Territory of Russia: P. linearis (Birstein, 1967)
from a spring in Evstafevskaya Shchel near
Gelendzhik, P. [jovuschkini (Birstein, 1967)
from a karst vauclusian spring in the lower

course of the Khosta River, and P. similis
(Birstein, 1967) from a reservoir in Nikity Cave
(basin of the Psakho River, a tributary of the
Kudepsta River). In addition, several formally
undescribed species of this genus are known
from the Black Sea coast (Turbanov et al.,2016;
Palatov, Chertoprud, 2020).

In general, stygobiotic fauna of the North
Caucasus is still almost unknown. Only recently
some data on Niphargus Schiedte, 1847 were
published (Marin, Palatov, 2019, 2021). There
is also report on a species of Proasellus found in
Digor Gorge (Iraf District) of North Ossetia
(Palatov, Chertoprud, 2020), but this taxon is
still undescribed.

Here, we described two new species of the
genus Proasellus from the Terek River basin,
North Caucasus.

Material and methods

The samples were collected by a dip net in
various subterranean and epigean water sources
ofthe Ardon River valley on the northern slopes
ofthe Great Caucasian Ridge (Republic of North
Ossetia — Alania). Specimens were immediate-
ly fixed in 90% solution of ethanol. Photographs
were made with a digital camera ToupCam 9.0
MP attached to a light microscope Olympus
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CX21. The scanning electron microscopy (SEM)
images were made using Vega3 Tescan in the
Paleontological Museum of the Paleontological
Institute of the Russian Academy of Sciences,
Moscow. The body length (bl., mm), i.e. the
dorsal length from the anterior margin ofhead to
the posterior margin of pleotelson without uro-
pods and both antennas, was used as a standard
measurement. The type material is deposited at
the collection of Zoological Museum of Mos-
cow State University, Moscow, Russia (ZMMU);
other material is deposited in the personal au-
thors’ collection (PD).

New taxa were established based on the
morphological species concepts. The morpho-
logical description was compiled using the most
widely used terminology by Veronik et al.
(2009).

Results

Representatives of the genus Proasellus were
found in four sites within Iraf and Alagir dis-
tricts of North Ossetia—Alania (Fig. 2). The first
species, P. uallagirus sp.n., was found it two
locations: a spring in the valley of the Ardon
River, about 8 km S of Alagir town, 42°
55’31.79”N, 44°11'26.14”E (Fig. 2A) and hy-
porheaofaspringinthe Ardon River valley, two
km S of Alagir town, 42°59°49.44”N, 44°
13’08.53”E (Fig. 2B). We failed to find any
morphological differences between these two
populations even though they dwell at opposite
shores of the core river and the distance between
them exceeds eight km. The second species, P.
irystonicus sp.n., inhabits a stream flowing
through the abandoned mine in Sadon Gorge,
42°50740.28”N, 44°01’16.77”E (Fig. 2C),
where it reaches a high density on the decayed
wooden sleepers. Morphologically, it is similar
to the previously reported (Palatov, Cherto-
prud, 2020) specimens from springs of Digor
Gorge, the Dargonkom River valley (Irafsky
District), 42°53"26”N, 43°52’53”E (Fig. 2D).
But the material from there includes a single
female only, so in the current work we avoid its
description.
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Taxonomic account

Order Isopoda Latreille, 1817
Suborder Asellota Latreille, 1802
Superfamily Aselloidea Latreille, 1802
Family Asellidae Rafinesque-Schmaltz, 1815
Genus Proasellus Dudich, 1925

Proasellus uallagirus sp.n.
Figs 1B, 3-5,9A, C, E, G.

MATERIAL EXAMINED. Holotype 1
(bl. 3.5 mm), ZMMU Mc-1434, Russia, Repub-
lic of North Ossetia — Alania, Alagirsky Dis-
trict, a spring in the valley of the Ardon River,
about 8 km S of Alagir town, 42°55"31.79”N,
44°11"26.14”E (Fig. 2A), 3 October 2020, coll.
D. Palatov.

Paratypes. 19 (bl. 4.2 mm), ZMMU Mc-
1435; 1" (bl. 3.5 mm), 299 (bl. 4.2 and 4.0
mm), ZMMU Mc-1436 same locality and data
as holotype.

Other materials: 30°J", 599, PD 760set.,
same locality and data as holotype; 20°C", 499,
PD 460set, Russia, Republic of North Ossetia —
Alania, Alagirsky District, a stream in the valley
of the Ardon River, 2 km S of the Alagir town,
42°59'49.44”N, 44°13’08.53”E (Fig. 2B), 23
September 2020, coll. D. Palatov.

ETYMOLOGY. The species is named after
the sub-region of Ossetia where it was found
(Uallagir = “Upper Ossetia” in Ossetian).

DIAGNOSIS. Small-sized, depigmented
species. Antenna [ with five to eight flagellar
articles, flagellum of antenna II with 2840
articles. Inner plate of maxillula with five apical
pappose setae. Propodus I elongate, oval, its
inferior margin without proximal apophysa, with
one or two robust spiniform setae. Dactylus |
with three or four short robust setae on inferior
margin and five or six simple setae on superior
margin. Dactylus of pereopods II-VII with a
single robust stiff seta on inferior margin. Reti-
nacula on medial margin of pleopod I with a
single hook. Endopodite of pleopod II in males
with weakly expressed basal apophysis, short
distal apophysis and little goulot with devel-
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Fig. 1. Proasellus spp. from the Republic of North Ossetia — Alania, general view: A — Proasellus
irystonicus sp.n., paratype (%), a stream in an abandoned mine near the settlement of Sadon (42°5040.28”N,
44°01’16.77”E); B — Proasellus uallagirus sp.n., naparun (), a spring in the valley of the Ardon River
(42°55’31.79”N, 44°11'26.14"E).

Puc. 1. Proasellus spp. ¢ teppuropun pecrybnukn CeBepHas Ocerus — Ananusi, oOmmit Bug: A —
Proasellus irystonicus sp.n., naparun (9), pydeil B 3a0poleHHON Imaxte okono nocenka CamoH
(42°50’40.28”N, 44°0116.77"E); B — Proasellus uallagirus sp.n., napatui (9), pOJHUK B JOIMHE PEKH
ApioH (42°55'31.79”N, 44°11726.14”E).

oped lips. Endopodite of pleopod II in females
subtriangular, with three short marginal simple
setae. Lateral and terminal margins of pleopod
[Iwith 10—11 short simple setae, its endopodites
about 1.6 times shorter than exopodites. Lateral
margin of exopodite of pleopod IV without

setae. Endopodite of pleopods IV suboval, about
1.3 times shorter than exopodite. Exopodite of
pleopods V ovoid, elongated, 2.2 times as long
as wide, lateral margins without setae. En-
dopodite suboval, its length constitutes 90% of
exopodite length. Uropods similar in males and

44°01"16.77"E (type locality of Proasellus irystonicus sp.n.); D — a spring in the valley of the Dargonkom
River, 42°53"26”N, 43°52’53”E (Proasellus sp., after Palatov, Chertoprud, 2020).

Puc. 2. Kapra mecT cbopa BuoB pona Proasellus na reppuropun pecnyosinku Cesepnas Ocerus — Ayanust
1 TIPUPOJIHBIE MECTOOOUTAHHS OIMCHIBAEMBIX BUJIOB: A — POJIHHK B JOJHHE PEKH ADJIOH, B 8 KM I0)KHEe
Anarupa, 42°55'31.79”N, 44°1126.14”E (tunoBoe mecrooburanue Proasellus uallagirus sp.n.); B —
pyueii B josinHe peku ApJIoH, 2 KM oxkHee Anarupa, 42°59°49.44”N, 44°13708.53”E (Bropoe MecTooOuTa-
uue Proasellus uallagirus sp.n.); C — pyudeit B 3a6porienHoii mraxre 63 mocenka Cazion, 42°50'40.28”N,
44°01’16.77”E (tumoBoe Mecrooburanue Proasellus irystonicus sp.n.), D — pOJHUK B JOJHMHE PEKH
Hapronkom, 42°53"26”N, 43°52’53”E (Proasellus sp. no Palatov, Chertoprud, 2020).
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Fig. 2. Map of collection sites for the species of the genus Proasellus in the Republic of North Ossetia —
Alania and natural habitet of described species: A — a spring in the valley of the Ardon River, 8 km S of
the Alagir town, 42°55"31.79”N, 44°11726.14”E (type locality of Proasellus uallagirus sp.n.); B— a stream
in the valley of the Ardon River, 2 km S of the Alagir town, 42°59°49.44”N, 44°13’08.53”E (second habitet
Proasellus uallagirus sp.n.); C — a stream in an abandoned mine near the Sadon settlement, 42°50°40.28”N,
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Fig. 3. Proasellus uallagirus sp.n. Holotype (J7) from a spring in the valley of the Ardon River, 8 km S of
the Alagir town: A — antenna II; B — antenna [; C — flagellum of antenna I; D — labium; E — labrum;
F — maxilla; G — left maxillula; H — right maxillula; I — left mandible; J — right mandible; K — pars
incisiva (incisor) of right mandible; L — maxilliped. Scale bars: A-J, L — 0.2 mm; K — 0.025 mm.
Puc. 3. Proasellus uallagirus sp.n. Tonorun (J°) U3 pojHUKa B TOJMHE PeKM ApIOH, B 8 KM K IOIy OT
Amnarupa: A — antenna II; B — antenna I; C — xryTuk autenns [; D — nabuym (Hmxwsist ry6a); E —
nabpyM (Bepxusis ry6a); F — maxcmna; G — neBas makcmuryna; H — mpaBast makcmiuryna; | — nesast
MaHaubyna; J — mpasas manauOyna; K — pesen (MHOU30p) mpaBoil MaHAMOyNbel; L — Makcuumes.
Macmradnas nuneiika: A-J, L — 0,2 mm; K — 0,025 mwm.
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Fig. 4. Proasellus uallagirus sp.n. Holotype (") from a stream in an abandoned mine near the settlement
of Sadon: A — pereopod I; B — dactylus of PI; C — pereopod II; D — dactylus of PII; E — pereopod I1I;
F — dactylus of PIII; G — pereopod IV; H — dactylus of PIV; I — pereopod V; J — dactylus of PV; K —
pereopod VI; L — dactylus of PVI; M — pereopod VII; N — dactylus of PVIIL. Scale bars: 0.2 mm.
Puc. 4. Proasellus uallagirus sp.n. Tonorun (C7) u3 pyuss B 3a0pomieHHoH maxTe 61am3 nocenka CaloH:
A — nepeonox I; B — naktunyc nepeonona I; C — nepeonon 1I; D — naxtunyc nepeonoaa 1I; E —
nepeonon I1I; F — nmakrtunyc nepeonona III; G — nepeonon IV; H — nmaktunyc nepeonoga IV; I —
nepeonon V; J— naktunyc nepeononaa V; K—mnepeonon VI; L — nakrtunyc nepeonoaa VI; M—nepeonos
VII; N — naktmityc nepeonoza VII. MacmtaOnas nuneiika: 0,2 M.
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Fig. 5. Proasellus uallagirus sp.n. Holotype (J") and paratype (%) from a spring in the valley of the Ardon
River, 8 km S of the Alagir town: A — pleopod I (J" holotype); B — retinacula on medial margin of pleopod
I protopodite; C — pleopod II (¥ paratype); D — genital papilla (" holotype); E — pleopod II (5" holotype);
F — endopodite of pleopod 11 (T holotype); G — pleopod IV (T" holotype); H — pleopod I1I (J" holotype);
I — pleopod V (T holotype); J — pleotelson (O holotype); K — uropod (" holotype); L — uropod (¢
paratype). Scale bars: A, C-E, G-I — 0.1 mm; J-L — 0.1 mm; B, F — 0.025 mm.

Puc. 5. Proasellus uallagirus sp.n. l'onotun (J') u napatun ($) U3 poHKKa B JIOJIMHE PeKd ApJIOH, B 8 KM
K tory or Anarupa: A — mwreornon | (romotun O); B — peTuHakysia Ha MeIHATBHOW MOBEPXHOCTH
nporonoauta mieonoza I (ronorun 0); C — mieonox I1 (maparun ¢); D — reHuTanbHbli cocodek (roaoTHII
d); E — nneonon 11 (rosmorun O7'); F — sunonoaut reonoza Il (rosorun d); G —meonon IV (ronotun
@"); H — meoniop 11 (romotun &); I — mieonon V (romotun 0'); J — mreorenscon (romorun J'); K —
yponox (rosotun O); L — yponox (naparun ¥). Macmrabuas nuneiika: A, C-E, G-1 — 0,1 mm; J-L —
0,1 mm; B, F — 0,025 mm.
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females, proto-, endo- and exopodite length
relation is 1 : 1.2 : 1.3, respectively.

DESCRIPTION. Stygobiont, blind and de-
pigmented.

Body about four times as long as wide (Fig.
1B), slim, elongated.

Head (Fig. 9A) with frontal margin bisinu-
ate, medially concave, without rostral process,
lateral margins straight, each with small poste-
rolateral protuberance, with several short stiff
setae. Pigmented spots absent.

Pereonites (Fig. 9E) depigmented, antero-
lateral, lateral and posterolateral margins fringed
with long and short spiniform setae. Coxopods
well developed, margins of all epimerae dorsal-
ly visible.

Pleomere I-II small (Fig. 9G), their width
constitutes only 33% of pereonite VII width,
forming a stalk largely covered by posterior
margin of pereonite VII. Pleotelson (Figs 5J;
9G) rounded, suboval or subrectangular, with
length 1.0-1.1 times of its width, terminal edge
bisinuate with obtusely triangular median prom-
inence (Fig. 5J). Lateral margins with few (four
to seven) long spiniform setae, approximately
two or three shorter setac placed between two
longer ones. Terminal edge with numerous short
setae, subterminal margin with scarce short se-
tae. Dorsal surface covered with numerous short
delicate setae (Fig. 9G).

Antenna I (Fig. 3B, C) length 12% of body
length, with three peduncular articles. First arti-
cle robust, with straight superior (longer) and
curved inferior (shorter) margin, other two arti-
cles cylindrical. First and second article sub-
equal in length, third article 1.9 times shorter
than each of them. Longest setae on articles |
and II with length 0.5 of articles length. Flagel-
lum (Fig. 3C) of five (in holotype) or five to
eight (in paratypes) articles, usually with three
or four articles bearing one aesthetasc. Proxi-
mal aesthetascs mainly as long as their parallel
articles.

Antenna II (Fig. 3A) length 87% of body
length, with six peduncular and 31 flagellar
articles (in holotype) or 28—40 flagellar articles
(inparatypes). Sixth pedunculararticle 1.6 times
as long as fifth, both with long and short setae on
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superior margins. Flagellum length 70% of an-
tenna II length.

Labrum (Fig. 3E) trapezoidal, with fine sim-
ple setac at rounded apex, epistome tapering,
with fine setae along margin.

Labium (Fig. 3D) wide, subquadrate, divid-
ed almost to half of length.

Mandibulae robust (Fig. 31, J, K): Pars
molaris (molar process) U-shaped, with toothed
margin and wrinkled crushing surface. Pars
incisiva (incisor) formed by four blunt cusps
arranged in semi-circle (Fig. 3K). Left lacinia
mobilis with five cusps, spine row of 16 biser-
rate setae (Fig. 31), right mandible without /a-
cinia mobilis (Fig. 3J). Palp of three articles.
Firstand second article of subequal length. First
article narrow, with one or two simple setae on
extero-subapical margin. Second article with
two simple setae and about 15-16 robust long
and short biserrate setae along external margin.
Third article length 0.7 times of second, with
row of about 15 robust biserrate setae along
external margin.

Maxillulae of equal shape and size (Fig. 3G,
H) with inner plate with five apical pappose
setae; outer plate with 13 dentate robust sctae
and a single simple seta situated subapically on
lateral margin.

Maxilla (Fig. 3F) with inner plate longer
than outer plate, rounded sub-triangular, with
longer row of 1620 serrate robust setae, short-
er row of five or six bifid setae situated laterally
and apically, and with oblique row of 30 simple
setae; lateral and middle plates with 23 and 13
striated setae, respectively.

Maxilliped (Fig. 3L) endite distal margin
bearing about 16 biserrate robust setae and long
simple setae. Mesial margin with about 17-20
biserrate setae, distomesial margin with setu-
lose fringe and four to six coupling hooks,
lateral margin with dense setulose fringe. Palp
has five articles. First article short, with a single
short seta situated apically on inner margin,
second about 2.4 times as long as first, subtrap-
ezoidal, with row of about 15 long medially
directed simple setae on inner margin and two or
three short setae on outer margin. Third article
length 65-70% of second article length, less
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broad, with two short setae on outer margin and
row of about six to eight setae on inner margin.
Fourth article 2.1 times as long as third, slender,
with row of three orfour and about 13—14 slen-
der setae along outer and inner margin, respec-
tively. Fifth article length 50% of fourth article
length, ovoid, fringed with 13 slender setae,
with a single stiff simple apical seta. Epipodite
subrectangular, lateral margin fringed with about
nine to eleven short setae.

With exception of first pair, seven pairs of
pereopods ambulatory and similar in structure,
increasing in length towards posterior pairs.

Pereopod I (Figs 4A, B; 9C) with short oval
articles, its length 25% of body length, length
relation of articles from basis (article I) to dac-
tylus (article VII): 1:0.70 : 0.44 : 0.22: 0.90 :
0.67, unguis length 45% of dactylus length.
Propodus I elongate, oval, up to 2.8 times as
long as wide, inferior margin without proximal
apophysa, straight or weakly convex, armed
with 1-2 robust spiniform setae. Mesial surface
with a two—three short simple setae. Dactylus I
(Figs 4B; 9C) about 1.4 times as long as propo-
dus, with three or four short robust setae on
inferior margin and five or six simple setae on
superior margin.

Pereopod 11 (Fig. 4C, D) with long slender
articles, its length 29% of body length, length
relation of articles from basis to dactylus: 1 :
0.84 : 0.53 : 1.01 : 0.82 : 0.42, unguis length
42% of dactylus length. Carpus II inferior mar-
gin with row of 5 robust setae. Propodus II
inferior margin with row of three or four simple
setae, mesial surface with one or two simple
setae, inferodistal corner with a single stiffacute
robust seta, superior margin and submarginal
surface with six to eight simple setae. Dactylus
II (Fig. 4D) inferior margin with a single robust
stiff seta, superior margin distally with three
simple setae.

Pereopod III (Fig. 4E, F) with long slender
articles, its length 31% of body length, length
relations of articles from basis to dactylus: 1.0 :
0.79 : 0.57 : 1.07 : 1.00 : 0.46, unguis length
42% of dactylus length. Carpus III inferior
margin with row of five robust setae. Propodus
IIT inferior margin with row of three or four
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simple setae, mesial surface with one or two
simple setae, inferodistal corner with a single
stiff acute robust seta, superior margin and sub-
marginal surface with six or seven simple setae.
Dactylus III (Fig. 4F) inferior margin with a
single robust stiff seta, superior margin with
four simple distal sctae.

Pereopod IV (Fig. 4G, H) with long slender
articles, its length 35% of body length, length
relation of articles from basis to dactylus: 1 :
0.78 : 0.46 : 0.93 : 0.98 : 0.42, unguis length
43% of dactylus length. Carpus IV inferior
margin with row of six robust setae, mesial
surface with two or three short robust setae.
Propodus IV inferior margin with row of three
or four simple setae, mesial surface with one or
two simple or robust setae, inferodistal corner
with a single stiff acute robust seta, superior
margin and submarginal surface with eight to
ten simple setae. Dactylus IV (Fig. 4H) inferior
margin with a single robust stiff seta, superior
margin distally with four simple setae.

Pereopod V (Fig. 41, J) with long slender
articles, its length 44% of body length, length
relation of articles from basis to dactylus: 1 :
0.94:0.60 : 1.12 : 1.13 : 0.44, unguis length
44% of dactylus length. Carpus V inferior mar-
gin with row of five robust setae, mesial surface
with two short robust setae. Propodus V inferior
margin with row of three simple or robust setae,
mesial surface with one or two simple setae,
inferodistal corner with a single stiff acute ro-
bust seta, superior margin and submarginal sur-
face with seven or eight simple setae. Dactylus
V (Fig. 4]) inferior margin with a single robust
stiff seta, superior margin distally with three
simple setae.

Pereopod VI (Fig. 4K, L) with long slender
articles, its length 46% of body length, length
relation of articles from basis to dactylus: 1 :
0.88 : 0.56 : 1.02 : 1.00 : 0.40, unguis length
42% of dactylus length. Carpus VI inferior
margin with row of seven or eight robust setae,
mesial surface with one or two short simple
setae. Propodus VI inferior margin with row of
three simple or robust setae, mesial surface with
one or two simple setae, inferodistal corner with
a single stiff acute robust seta, superior margin
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and submarginal surface with seven or eight
simple setae. Dactylus VI (Fig. 4L) inferior
margin with a single robust stiff seta, superior
margin distally with three simple setae.

Pereopod VII (Fig. 4M, N) with long slender
articles, its length 53% of body length, length
relations of articles from basis to dactylus: 1 :
0.86 : 0.59 : 1.18 : 0.93 : 0.37, unguis length
46% of dactylus length. Carpus VII inferior
margin with row of six or seven robust and two
or three simple setae, mesial surface without
setae. Propodus VII inferior margin with row of
three simple or robust setae, mesial surface with
two or three short robust setae, inferodistal
corner with a single stiff acute robust seta,
superior margin and submarginal surface with
six or seven simple setac. Dactylus VII (Fig.
4N) inferior margin with a single robust stiff
seta, superior margin distally with three simple
setae.

Genital papillae (Fig. 5SD) is thin, cylindri-
cal, slightly curved.

Pleopod I (Fig. 5A, B) with protopodite
subtrapezoidal, 1.12 times as long as wide,
retinacula on medial margin of a single hook
(Fig. 5B). Exopodite elongated ovoid, its width
60% ofits length, with 10 simple setae on lateral
margin, without concavity on lateral margin.

Pleopod II (Fig. SE, F) with protopodite
subrectangular, its width 86% of its length.
Anterolateral corner with a single simple seta.
Exopodite suboval, clongated, two times as
long as wide. Distal article rounded, with three
short distal simple setae. Proximal segment of
exopodite without setac. Endopodite elongated,
its width 35% of its length, subequal of proto-
podite in length, with weakly expressed basal
apophysis, short distal apophysis and little gou-
lot with developed lips (Fig. SF).

Pleopod II of female (Fig. 5C) subtriangu-
lar, about two times as long as wide, with three
short marginal simple setae.

Pleopod IIT (Fig. SH) with exopodite sub-
oval, about 1.7 times as long as wide, with
almost straight medial margin. Lateral and
terminal margins with 10-11 short simple set-
ae. Endopodite about 1.6 times shorter than
exopodite.
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Pleopod IV (Fig. 5G) with exopodite broad-
ly ovoid, about 1.74 times as long as wide,
lateral margins without setae. Linea transversa-
lis very well defined, linea conjungens clearly
defined along entire length. Endopodite subov-
al, about 1.3 times shorter than exopodite.

Pleopod V (Fig. 51) with exopodite ovoid,
elongated, 2.2 times as long as wide, lateral
margins without setae. Distal margin rounded.
Endopodite suboval, its length 90% of exopodite
length.

Uropods (Fig. 5K, L) similar in males and
females, as long as 50—52% of pleotelson. Pro-
to-, endo- and exopodite length relations: 1 :
1.17:1.33, respectively. Basis with two or three
stout spiniform setae on inner and outer margins
each and with distal group of three or four
simple setae. Exopodite with one to three short
simple setae on inner and outer margins each
and with terminal group of long simple setae,
longest seta length 85% of exopodite length.
Endopodite with two or three short spiniform or
simple setae on inner and outer margins each
and with terminal group of long simple setae,
longest seta length 78% of exopodite length.

BODY SIZE. The largest collected female
had bl. 4.2 mm; the largest male had bl. 3.5 mm.

TAXONOMICREMARKS. The species can
be most easily separated from Proasellus infir-
mus, by the following features: 1) a single cou-
pling hook in retinacula of pleopod I (vs two
hooks, see Birstein, 1936, fig. 7); 2) lack of
eyes, white depigmented body (vs eyes frothree
facets, pigmented body, “brighter than Asellus
aquaticus”, see Birstein, 1936, p. 237 and
Birstein, 1951, p. 85 and fig. 112); 3) lack of
long plumose setae on pleopode II (vs setac on
pleopode II plumose, long, exceed half of their
length, see Birstein, 1936, figs 8, 9).

The species can be most easily separated
from P. linearis, by: 1) significantly larger en-
dopodites of pleopodes III-V, exopodite/en-
dopodite ratio of pleopodes [1I-Vis 1.6, 1.3, 1.1
vs 3.0, 1.9, 1.4, respectively (see Birstein, 1967,
fig. 1); 2) armature of inferior margin of propo-
dus of pereopod I comprises a single stout
spiniform seta (vs three spiniform setae, see
Birstein, 1967, fig. 1).
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The species can be easily separated from P.
ljovuschkini, by: 1) a single coupling hook in
retinacula of pleopod I (vs two hooks, see
Birstein, 1967, fig. 2); 2) lack of a setae on
mesial margin of pleopodes I11 and pleopodes 11
in female (vs prominent setae, see Birstein,
1967, fig. 2).

The species can be easily separated from P.
similis, by: 1) a single coupling hook in retinac-
ula of pleopod I (vs two hooks, see Birstein,
1967, fig. 3); 2) rami of uropod almost parallel
(vs arranged at the angle of almost 80°, see
Birstein, 1967, fig. 3); 3) pleopod IV wide, its
exopodite about 1.62 times as long as wide,
without a lateral seta (vs pleopod I'V narrow, its
exopodite about 2.20 times as long as wide, with
a lateral seta, see Birstein, 1967, fig. 3).

For the differences from P. irystonicus sp.n.
see below.

DISTRIBUTION AND ECOLOGY. Cur-
rently known as strictly distributed endemic
species from several closely located springs on
the valley of the Ardon River (42°50'40.28”N,
44°01'16.77”E and 42°59°49.44”N, 44°13’
08.53”E). The species was found together with
the following spring-dwelling invertebrates:
Gammarus cf. pulex (Linnaeus, 1758) (Am-
phipoda: Gammaridae), Niphargus sp. (Am-
phipoda: Niphargidae), Nemoura sp. (Plecop-
tera: Nemouridae), Plectrocnemia latissima
Martynov, 1913 (Trichoptera: Polycentropo-
didac) and Agabus guttatus (Paykull, 1798)
(Coleoptera: Dytiscidae).

Proasellus irystonicus sp.n.
Figs 1A, 6-8,9B, D, F, H.

MATERIAL EXAMINED. Holotype 15
(bl. 5.8 mm), ZMMU Mc-1431, Russia, Repub-
lic of North Ossetia — Alania, Alagirsky Dis-
trict, a stream in an abandoned mine near the
settlement of Sadon, 42°50°40.28”N, 44°01’
16.77”E (Fig. 2C), 8 October 2020, coll. D.
Palatov.

Paratypes. 19 (bl. 6.5 mm), ZMMU Mc-
1432; 15" (bl. 5.5 mm), 299 (bl. 6.5 and 6.0
mm), ZMMU Mc-1433, same locality and data
as holotype.
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Other materials: 80°d", 1699, PD 850set.,
same locality and date as holotype.

ETYMOLOGY. The name derived from the
endonym of Ossetia (Iryston).

DIAGNOSIS. Medium sized, depigmented
species. Antenna I with eight to twelve flagellar
articles, flagellum of antenna II with 36-54
flagellar articles. Inner plate of maxillula with
five apical pappose setae. Propodus I elongate,
oval, its inferior margin without proximal apo-
physa, with three robust spiniform setae. Dacty-
lus T with six short robust setae on inferior
margin and six simple setae on superior margin.
Dactylus of pereopods II-VII with two robust
stiff setae on inferior margin. Retinacula on
medial margin of pleopod I with a single hook.
Endopodite of pleopod II in males with distinct
basal apophysis, elongated distal apophysis and
with weakly expressed goulot without lips. En-
dopodite of pleopod I in females subtriangular,
with seven short marginal simple setae. Lateral
and terminal margins of pleopods III with 11—
12 short simple setae, their endopodite about
1.7 times shorter than exopodite. Lateral margin
of exopodite of pleopods IV without setae.
Endopodite of pleopods IV suboval, about 1.1
times shorter than exopodite. Exopodite of ple-
opods V ovoid, elongated, two times as long as
wide, lateral margins without setae. Endopodite
suboval, its length 94% of exopodite length.
Uropods different in males and females, proto-,
endo- and exopodite length relationis 1 : 1.0 :
1.1 in males and 1 : 1.1 : 1.2 in females.

DESCRIPTION. Stygobiont, blind and de-
pigmented.

Body clongated, about 3.6 times as long as
wide (Fig. 1A).

Head (Fig. 9B) with frontal margin bisinu-
ate, medially concave, without rostral process,
lateral margins straight, each with small poste-
rolateral protuberance, with several short stiff
setae. Pigmented spots absent.

Pereonites (Fig. 9F) depigmented, antero-
lateral, lateral and posterolateral margins fringed
with long and short spiniform setae. Coxopods
well developed, margins of all epimerae dorsal-
ly visible.

Pleomere [-1I small (Fig. 9H), its width only
25% of pereonite VII width, forming a stalk
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Fig. 6. Proasellus irystonicus sp.n. Holotype (J') from a stream in an abandoned mine near the settlement
of Sadon: A — antenna II; B — antenna I; C — flagellum of antenna I; D — labium; E — labrum; F —
maxilla; G — maxillula; H — pars incisiva (incisor) of right mandible; I — left mandible; J — right
mandible; K — maxilliped. Scale bars: A—-G, [-K — 0.2 mm; H — 0.025 mm.

Puc. 6. Proasellus irystonicus sp.n. Tonorun (J') u3 pyuss B 3a6poruenHoif maxre 6;u3 nocenka Cajgon: A —
anrenna lI; B—anrennal; C—xryruk antennst [; D — nabuym (HmokHss ry6a); E—mabpym (BepxussiTy6a);
F — maxcnmna; G — makcmutyina; H — pesent (nHIn30p) npaBoit MananOysr; | — neBas manauOymna; J —
npaBast Manubyna; K — makcwunnen. Macmradnast nuneiika: A-G, [-K — 0,2 mm; H — 0,025 Mm.
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Fig. 7. Proasellus irystonicus sp.n. Holotype (J') from a stream in an abandoned mine near the settlement
of Sadon: A — pereopod I; B— dactylus of PI; C — pereopod II; D — dactylus of PII; E — pereopod I1I;
F — dactylus of PIII; G — pereopod IV; H — dactylus of PIV; I — pereopod V; J — dactylus of PV; K —
pereopod VI; L — dactylus of PVI; M — pereopod VII; N — dactylus of PVII. Scale bars: 0.2 mm.
Puc. 7. Proasellus irystonicus sp.n. Tonotun (C) u3 pyubst B 3a0poIIeHHON maxTe 61u3 nocenka CaaoH:
A — nepeonox I; B — naktunyc nepeonona I; C — nepeonon II; D — naktunyc nepeonozna II; E —
nepeonox III; F — nakrunyc nepeornona III; G — nepeonon 1V; H — npakrunyc nepeonona 1V; I —
nepeonon V; J— nakrunyc nepeonona V; K—mnepeonoa VI; L — naxtuiyc nepeonona VI; M —nepeomnon
VII; N — naxtunyc nepeonona VII. Macurrabnast nuneiika: 0,2 Mm.
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— L

Fig. 8. Proasellus irystonicus sp.n. Holotype (') and paratype (%) from a stream in an abandoned mine near
the settlement of Sadon: A — pleopod I (T holotype); B — retinacula on medial margin of pleopod I
protopodite; C — pleopod II (§ paratype); D — genital papilla (5" holotype); E — pleopod II (5" holotype);
F — endopodite of pleopod I1 (T holotype); G — pleopod IV (C" holotype); H — pleopod I1I (J" holotype);
I — pleopod V (T holotype); J — pleotelson (T holotype); K — uropod (¥ paratype); L — uropod (&'
holotype). Scale bars: A, C-E, G-1 — 0.1 mm; J-L — 0.1 mm; B, F — 0.025 mm.

Puc. 8. Proasellus irystonicus sp.n. T'onotun (J') u naparun (?) u3 py4ss B 3a0polieHHol maxTe G113
noceska Cayon: A — mieonon I (rosotun G); B— peTunakyiia Ha MeUaIbHON HOBEPXHOCTH IIPOTONOUTA
mieonoaa I (ronorun 07); C — meonox 11 (maparun §); D — renutensslii cocouek (rogotun O); E —
mieonoz 11 (rostotun 0'); F — suonoaut mneonoga I (ronotun 0'); G — mieonon IV (rosotun J'); H —
nneonoz 111 (ronotun O); I — meonon V (ronotun C'); J — mieorenscon (ronotun J'); K — yponoa
(maparun ?); L — yponoa (ronotun 7). Macurrabuas nuneiika: A, C-E, G-1— 0,1 mm; J-L — 0,1 mm;
B, F— 0,025 mm.
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Fig. 9. Proasellus uallagirus sp.n., J' paratype (A, C, E, G) and Proasellus irystonicus sp.n., O paratype
(B, D, F, H): A, B— head; C, D — distal part of pereopod I with a dactylus; E, F — pereonites I-I1I; G, H —
pleotelson. Scale bars: A—D — 0.25 mm; E-H — 0.5 mm.

Puc. 9. Proasellus uallagirus sp.n., napatun G (A, C, E, G) u Proasellus irystonicus sp.n., napartun O (B,
D, F, H): A, B—ronosa; C, D — nuctansnas yacts nepeonona | ¢ nakrunycom; E, F — nmepeonnts [-111;
G, H — mneorenscon. Macmtabuas auneiika: A—D — 0,25 mm; E-H — 0,5 mM.
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largely covered by posterior margin of pereo-
nite VII. Pleotelson (Figs 8J; 9H) rounded,
suboval, its length 1.1-1.2 times of its width,
terminal edge bisinuate with obtusely triangular
median prominence (Figs 8J; 9H). Lateral mar-
gins with few (six or seven) short stout spini-
form setae, zero to two shorter setae placed
between two longer ones. Terminal edge with
few short setae, subterminal margin with scarce
short setae. Dorsal surface covered with numer-
ous short delicate setae.

Antenna I (Fig. 6B, C) length 16% of body
length, with 3 peduncular articles. First article
robust with straight superior (longer) and curved
inferior (shorter) margin, other two articles cy-
lindrical. First and second article subequal in
length, third article 1.4 times shorter as each of
them. Longest setae on articles I and [T about 0.3
as articles in length. Flagellum (Fig. 6C) of nine
(in holotype) or eight to twelve (in paratypes)
articles, usually from I'V to IX articles with one
aesthetasc each. Proximal aesthetascs mainly as
long as their parallel articles.

Antenna II length (Fig. 6A) 82% of body
length, with six peduncular and 49 flagellar (in
holotype) or 36—54 (in paratypes) articles. Sixth
pedunculararticle 1.6 times as long as fifth, both
with long and short setae on superior margins.
Flagellum length 80% of antenna II length.

Labrum (Fig. 6E) trapezoidal, with fine sim-
ple setae at rounded apex, epistome tapering,
with fine setae along margin.

Labium (Fig. 6D) wide, subquadrate, divid-
ed almost to half of length.

Mandibulae robust (Fig. 6H, 1, J). Pars mo-
laris (molar process) U-shaped, with toothed
margin and wrinkled crushing surface. Pars
incisiva (incisor) formed by four blunt cusps
arranged in semi-circle (Fig. 6H). Left lacinia
mobilis with five cusps, spine row of 12-14
biserrate setae (Fig. 61), right mandible without
lacinia mobilis (Fig. 6J). Palp of three articles.
First and second article subequal as long. First
article narrow, with one or two simple setaec on
extero-subapical margin. Second article with
one or two simple setae and about 13—15 robust
long and short biserrate setae along external
margin. Third article length 0.63 times of sec-
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ond, with row of about 13—15 robust biserrate
setae along external margin.

Maxillula (Fig. 6G) with inner plate with
five apical pappose setae; outer plate with 13
dentate robust setae and a single simple seta
subapically on lateral margin.

Maxilla (Fig. 6F) with inner plate longer
than outer plate, rounded sub-triangular, with
longer row of 1620 serrate robust setae, short-
er row of 9-10 bifid setae laterally and apically,
and with oblique row of 25-30 simple setae;
lateral and middle plates with 19-23 and 13
striated setae, respectively.

Maxilliped (Fig. 6K) endite distal margin
with about 17-20 biserrate robust setae and
long simple setae. Mesial margin with about
23-25 biserrate setae, distomesial margin with
setulose fringe and four to six coupling hooks,
lateral margin with dense setulose fringe. Palp
of five articles. First article short, with a single
short seta apically on outer margin, second
about three times as long as first, subtrapezoi-
dal, with row of about 15 long medially directed
simple setae on inner margin and two or three
short setae on outer margin. Third article length
70% of second article length, less broad, with
one or two short setae on outer margin and row
of about eight to ten setae on inner margin.
Fourth article 1.6 times as long as third, slender,
with row of three or four and about 12-14
slender setac along outer and inner margin,
respectively. Fifth article length 58% of fourth
article length, ovoid, fringed with 13 slender
setae, with a single stiff simple apical seta.
Epipodite subrectangular, lateral margin fringed
with about six stout pointed and four short thin
setae.

With exception of first pair, seven pairs of
pereopods ambulatory and similar in construc-
tion, increasing in length towards posterior pairs.

Percopod I (Figs 7A, B; 9D) with short oval
articles, its length 30% of body length, length
relation of articles from basis to dactylus: 1 :
0.70 : 0.37 : 0.18 : 0.92 : 0.70, unguis length
23% of dactylus length. Propodus I elongate,
oval, up to 2.4 times as long as wide, inferior
margin without proximal apophysa, straight or
weakly convex, armed with three large robust
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spiniform setae and three or four small spini-
form setae. Mesial surface with two or three
short simple setae. Dactylus I (Figs 7B; 9D)
about 1.3 times as short as propodus, with six
short robust setae on inferior margin and five or
six simple setae on superior margin.

Pereopod 1I (Fig. 7C, D) with long slender
articles, its length 39% of body length, length
relation of articles from basis to dactylus: 1 :
0.71 : 0.40 : 0.90 : 0.825: 0.33, unguis length
42% of dactylus length. Carpus II inferior mar-
gin with row of seven robust setae. Propodus I1
inferior margin with row of five or six spiniform
setae, mesial surface with one or two simple
setae, inferodistal corner with a single stiffacute
robust seta, superior margin and submarginal
surface with 10-14 simple setae. Dactylus II
(Fig. 7D) inferior margin with two robust stiff
setae, superior margin distally with three simple
setae.

Pereopod III (Fig. 7E, F) with long slender
articles, its length 40% of body length, length
relation of articles from basis to dactylus: 1 :
0.69 : 0.40 : 0.88 : 0.92 : 0.36, unguis length
35% of dactylus length. Carpus III inferior
margin with row of 10 long and short robust
setae. Propodus III inferior margin with row of
six or seven simple setae, mesial surface with
one or two simple setae, inferodistal corner with
a single stiff acute robust seta, superior margin
and submarginal surface with six or seven sim-
ple setae. Dactylus III (Fig. 7F) inferior margin
with two robust stiff setae, superior margin
distally with five simple setae.

Pereopod IV (Fig. 7G, H) with long slender
articles, its length 42% of body length, length
relation of articles from basis to dactylus: 1 :
0.75:0.41:0.92 : 0.92 : 0.33, unguis length
39% of dactylus length. Carpus IV inferior
margin with row of eight robust setae, mesial
surface with two or three short robust setae.
Propodus IV inferior margin with row of three
or four simple or short stout setae, mesial sur-
face with one or two simple setae, inferodistal
corner with a single stiff acute robust seta,
superior margin and submarginal surface with
eight or ten simple setae. Dactylus IV (Fig. 7H)
inferior margin with two robust stiff setae, supe-
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rior margin distally with five simple setae.

Perecopod V (Fig. 71, J) with long slender
articles, its length 45% of body length, length
relation of articles from basis to dactylus: 1 :
0.68 : 0.49 : 1.00 : 1.05 : 0.34, unguis length
39% of dactylus length. Carpus V inferior mar-
gin with row of seven long robust setae, mesial
surface with two short robust setae. Propodus V
inferior margin with row of five simple setae,
mesial surface with one or two simple setae,
inferodistal corner with a single stiff acute ro-
bust seta, superior margin and submarginal sur-
face with seven to eight simple setae. Dactylus
V (Fig. 7]) inferior margin with two robust stiff
setae, superior margin distally with four simple
setae.

Pereopod VI (Fig. 7K, L) with long slender
articles, its length 47% of body length, length
relation of articles from basis to dactylus: 1 :
0.81 :0.49 : 1.07 : 1.01 : 0.34, unguis length
40% of dactylus length. Carpus VI inferior
margin with row of eight robust setae, mesial
surface with three or four short simple of robust
setae. Propodus VI inferior margin with row of
six simple or robust setae, mesial surface with
one or two simple setae, inferodistal corner with
a single stiff acute robust seta, superior margin
and submarginal surface with seven or eight
simple setae. Dactylus VI (Fig. 7L) inferior
margin with two robust stiff setae, superior
margin distally with three simple setae.

Pereopod VII (Fig. 7M, N) with long slender
articles, its length 49% of body length, length
relations of articles from basis to dactylus: 1 :
0.80 : 0.55: 1.13 : 1.02 : 0.32, unguis length
40% of dactylus length. Carpus VII inferior
margin with row of 11 long robust and three or
four short simple setae, mesial surface without
setae. Propodus VII inferior margin with row of
six simple setae, mesial surface with two or
three short robust setae, inferodistal corner with
a single stiff acute robust seta, superior margin
and submarginal surface with six or seven sim-
ple setae. Dactylus VII (Fig. 7N) inferior mar-
gin with two robust stiff setae, superior margin
distally with four simple setae.

Genital papillae (Fig. 8D) thin, cylindrical,
straight.
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Pleopod I (Fig. 8A, B) with protopodite
subtrapezoidal, 1.30 times as long as wide,
retinacula on medial margin consisting of a
single hook (Fig. 8B). Exopodite elongated
ovoid, its width 53% of'its length, with 16 robust
setae on lateral margin and four simple setae on
terminal margin, without concavity on lateral
margin.

Pleopod II (Fig. 8E, F) with protopodite
subrectangular, its width 76% of its length.
Anteromesial corner with 1 simple seta. Ex-
opodite suboval, elongated, 1.9 times as long as
wide. Distal article rounded, with eight lateral
simple setae and a single mesial simple seta.
Proximal segment of exopodite with a single
simple seta. Endopodite elongated, its width
45% of its length, subequal of protopodite in
length, with distinct basal apophysis, elongated
distal apophysis and with weakly expressed
goulot without lips (Fig. 8F).

Pleopod II of female (Fig. 8C) subtriangu-
lar, about 1.7 times as long as wide, with seven
short marginal simple setae.

Pleopod III (Fig. 8H) with exopodite sub-
rectangular, about 1.7 times as long as wide,
with almost straight medial margin. Lateral and
terminal margins with 11-12 short simple setae.
Endopodite about 1.7 times shorter than ex-
opodite.

Pleopod IV (Fig. 8@G) with exopodite broad-
ly ovoid, about 1.62 times as long as wide,
lateral margins without setae. Linea transversa-
lis well defined, linea conjungens weakly de-
fined. Endopodite suboval, about 1.1 times long-
er than exopodite.

Pleopod V (Fig. 8I) with exopodite ovoid,
elongated, two times as long as wide, lateral
margins without setae. Distal margin rounded.
Endopodite suboval, its length 94% of exopodite
length.

Uropods (Fig. 8K, L) different in males and
females.

Male uropods (Fig. 8L): with long slender
articles, as long as 45% of pleotelson. Proto-,
endo- and exopodite length relation: 1 : 0.96 :
1.11, respectively. Basis with two or three stout
spiniform and simple setae on inner and outer
margins each and with distal group of three or
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four simple setae. Exopodite with two to five
short simple setae on inner and outer margins
each and with terminal group of long simple
setae, longest seta length 35% of exopodite
length. Endopodite with two to four short sim-
ple setae on inner and outer margins each and
with terminal group of long simple setae, long-
est seta length 36% of exopodite length.

Female uropods (Fig. 8K): with short robust
articles, as long as 41% of pleotelson. Proto-,
endo- and exopodite length relation: 1 : 1.09 :
1.24, respectively. Basis with three or four stout
spiniform setae on inner and outer margins and
with distal group of three or four simple setae.
Exopodite with one to three short simple setae
on inner and outer margins each and with termi-
nal group of long simple setae, longest seta with
length 57% of exopodite length. Endopodite
with two or three short simple or spiniform setae
on inner and outer margins each and with termi-
nal group of long simple setae, longest seta
length 37% of exopodite length.

BODY SIZE. The largest collected female
had bl. 6.5 mm; the largest male had bl. 5.8 mm.

TAXONOMIC REMARKS.

The species can be most easily separated
from Proasellus infirmus, by: 1) a single cou-
pling hook in retinacula of pleopod I (vs two
hooks, see Birstein, 1936, fig. 7); 2) lack of
eyes, white depigmented body (vs eyes from
three facetes, pigmented body, “brighter than
Asellus aquaticus”, see Birstein, 1936, p. 237
and Birstein, 1951, p. 85 and fig. 112); 3) lack
of long plumose setae on pleopodes II (vs setae
on pleopodes II long plumose exceed half of
their length, see Birstein, 1936, figs 8, 9).

The species can be easily separated from P.
linearis, by: 1) significantly larger endopodites
of pleopodes IT1I-V (ratio exopodite/endopodite
of pleopodes I1I-V is 1.7, 1.1, 1.0 vs 3.0, 1.9,
1.4, respectively, see Birstein, 1967, fig. 1);
2) inferior margin of dactylus of pereopodes I1—
VII with two robust stiff setae (vs a single robust
stiff seta, see Birstein, 1967, fig. 1).

The species can be most easily separated
from P. ljovuschkini, by: 1) a single coupling
hook in retinacula of pleopod I (vs two hooks,
see Birstein, 1967, fig. 2); 2) lack of setac on
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mesial surface of pleopodes 1l and pleopodes 11
in female (vs prominent setae, see Birstein,
1967, fig. 2); 3) inferior margin of pereopodes
II-VII with two robust stiff setae (vs a single
robust stiff setae, see Birstein, 1967, fig. 2).

The species can be easily separated from P.
similis, by: 1) a single coupling hook in retinac-
ula of pleopod I (vs two hooks, see Birstein,
1967, fig. 3); 2) flagellum of antenna I of eight
to twelve articles (vs four articles, see Birstein,
1967, fig. 3); 3) rami of uropod almost parallel
(vsarranged at angle of almost 80°, see Birstein,
1967, fig. 3); 4) pleopod IV wide, its exopodite
about 1.7 times as long as wide, shorter than
endopodite, without lateral seta (vs pleopod IV
narrow, its exopodite about 2.20 times as long
as wide, longer than endopodite, with a single
lateral seta, see Birstein, 1967, fig. 3).

The species can be most easily separated
from P. uallagirus sp.n., by: 1) inferior margin
of dactylus of pereopodes II-VII with two ro-
bust stiff setae (vs a single seta, see Figs 7 and
4, respectively); 2) inferior margin of dactylus
of pereopodes I with six robust stiff setae (vs
three or four setae, see Figs 7B and 4B, respec-
tively); 3) inferior margin of propodus of pere-
opodes I with three long robust stiff setae (vs a
single seta, see Figs 7B and 4B, respectively).

DISTRIBUTION AND ECOLOGY. Cur-
rently known as strictly endemic species from a
stream in an abandoned mine near the settle-
mentof Sadon (42°50740.28”N,44°01°16.77”E).
The species was found together with the follow-
ing spring-dwelling invertebrates: Gammarus
cf. pulex (Linnaeus, 1758) (Amphipoda: Gam-
maridae), Niphargus sp. (Amphipoda: Niphar-
gidae) and Plectrocnemia latissima Martynov,
1913 (Trichoptera: Polycentropodidac).

Discussion

To date, the species described here are the
only Proasellus representatives in the Terek
River basin and North Caucasus. Geographical-
ly, the closest species is P. infirmus reported
from springs in the Lower Gumista River (cen-
tral Abkhazia). But morphologically, this
epigean isopod with eyes and pigmented body

D.M. Palatov, A.M. Sokolova

(Birstein, 1967) drastically differs from the both
species described above.

Both species are distributed locally. Like
other stygobionts, they apparently cannot spread
to large distances (Lefébure et al., 2007; Foul-
quier et al., 2008; Trontelj ef al., 2009). Thus,
we can suggest that these species are endemic to
the Ardon Gorge region.

Molecular studies on the North-Caucasian
amphipods of the genus Niphargus revealed
their relict origin, and the earlier suggested
ideas of a postglacial recolonization of the Cau-
casian groundwaters were not confirmed (Marin,
Palatov, 2021). The North Caucasian Proasel-
lus species seem to be also the relics that found
a presumable refuge in hypogean biotopes dur-
ing the glaciation, i. e. they descended from
some extinct epigeic ancestors lived on this
territory (in the interglacial, or before glacia-
tions?). Probably, the ranges of Proasellus, as
well as Niphargus, were continuous, but a lot of
populations disappeared due to the dramatic
Pleistocene climate changes and glaciation (e.g.,
Popov et al.,2006). Special search of the stygo-
biotic crustaceans in Kabardino-Balkaria and
Karachaevo-Cherkessia (Cherek and Teberda
Rivers valleys) was not successful (Palatov,
Chertoprud, 2020). There is probably a series of
ancient refugia in the North Caucasus and area
of foothills of North Ossetia is one of them. The
fauna of such refugia obviously needs special
habitat protection.
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