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ABSTRACT. A new species of the genus Niphargus
Schiodte, 1849 (Amphipoda: Niphargidae), Niphargus
smyri sp.n., is described based on female specimens
from large subterranean lakes of New Athos Cave. Ad-
ditionally, three closely related intraspecific populations
(with p-distances not exceeding 5%) were recorded from
nearby caves in the Gudauta—Sukhum area, including
Mikhailovskaya Cave, Habyu Cave, the Bezdonnaya
Yama stream (within New Athos Cave), and Duripshskaya
Vodnaya Cave. Morphological characteristics of Niphar-
gus smyri sp.n., particularly the elongation of ambulatory
pereopods V—VII, probably, indicate its adaptation to per-
manent habitation in subterranean lakes, representing the
first case of such ecological specialization (ectomorph)
within the southern Caucasus region. Phylogenetic analy-
ses demonstrate that the examined new species represent
a distinct and cohesive lineage within the “aquilex—tauri”
species group, being both morphologically and geneti-
cally well differentiated from all other Caucasian conge-
ners. Niphargus smyri sp.n. can be readily distinguished
from other Caucasian representatives of the genus by a
combination of the following morphological features:
(1) a single seta present on the dactyli of gnathopods I-1I;
(2) subrounded epimeral plates; (3) the presence of four
long, well-developed spines on each postero-dorsolateral
side of urosomite II; (4) five hooks retinacules of pleo-
pods; and (5) elongated pereopods V-VII, representing a
unique character combination within the “aquilex—tauri”
species group. Morphologically, the most closely related
species appears to be Niphargus fongi FiSer et Zagma-
jster, 2009, described from Slovenia, also sharing similar
morphological features. However, molecular data for the
latter species are currently unavailable in public genetic

databases (e.g., GenBank (NCBI)), precluding direct
phylogenetic comparison.
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PE3IOME. Hoselit Bun pona Niphargus Schiddte,
1849 (Amphipoda: Niphargidae), Niphargus smyri sp.n.,
OIIMCAH Ha OCHOBE CAMOK, COOPaHHbIX U3 KPYITHBIX MTOJ-
3eMHBIX 03&p HoBoadonckoit nemepsl. Kpome Toro, ue-
TBIpE OJIM3KOPOJICTBEHHBIE BHYTPHBUIOBBIE ITOMYJISILIUM
(¢ p-AUCTaHIMSAMU, HE TIPEBBIMIAIIIAMEI 5%) OTMECUYCHEI
B Onmusnexxammx remiepax paiiona ['ymayra—Cyxywm,
BKIIFOUass MUXaiIOBCKyIO Tiemepy, nemepy Xaodro, py-
yeit besnonnas Sma (BHyTpr HoBoadoHcKkoi memieps)
u Iypumniickyo Boxnyro nemiepy. Mopdonorudeckue
ocobennoctu Niphargus smyri sp.n., B 4aCTHOCTH Y[-
JIMHEHHBIE XOJWIbHbIE nepeonoasl V-VII, BeposiTHO,
YKa3bIBAIOT HA aaNTAlHUIO K MOCTOSHHOMY OOMTaHHIO
B TO/3EMHBIX 03Epax, MPEACTaBIss MEPBBIM Ciydyal
MOT0OHOI IKOJIOTHYECKOHN crienuaIn3aniui (03epHOit
skoMopdbl) B Tipesenax oxHoro Kaskasza. dunoreHeTn-
YECKUI aHalln3 MOKa3all, YTO UCCIIEAYEMbII HOBBIN BUJL
MPEJCTaBIsCT co00M YeTKO 000COOICHHYIO (PIITOTCHE-
Trueckyto rpymnmy (lineage) B cocraBe BUI0BOI IPYIIIIEI
“aquilex—tauri”, 9€TKO OTIIMIAOTYIOCS KaK MOP(OIOTH-
YEeCKH, TaK U TEHETUYECKU OT BCEX APYTMX KaBKa3CKHUX
npeacraButTeneil pona. Niphargus smyri sp.n. JETKO
OTIIMYACTCA OT APYIruxX KaBKa3CKUX HpeﬂCTaBHTeﬂeﬁ
poza 1Mo COBOKYITHOCTH CJIEAYIOIINX MOP(OIOTHUECKIX
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npu3HaKoB: (1) Hamu4KueM OHOM HIETUHKU Ha TAaKTHIIAX
raaronof I-11; (2) okpymibiMu snuMepabHble IACTHH-
Kamy; (3) HamMYMeM YeThIPEX JUTMHHBIX, XOPOIIO pas-
BUTBHIX IIUIOB HA KaXIOW MOCTEPO-I0pCoIaTepaTbHOMN
cTopone ypocomurta II; (4) Hanu9IreM IATH KPIOYKOB Ha
peTHHAKYIaxX Myeomnos; 1 (5) yIITMHEHHBIMHU [IEPEoIoia-
mMu V-VII, 4T0 yHUKAIBHO ISl TPYIIIBL “aquilex—tauri”.
Mopdonorndyecku HanbOosee ONU3KIUM BUIOM SIBIISCTCS
Niphargus fongi Fiser et Zagmajster, 2009 u3 CioBenun,
o0rnaaronuii CXOAHBIMH Ipu3HaKaMu. OHAKO MOJIEKY-
JISIPHBIC TaHHBIE I JAHHOTO BHJA B HACTOSIIEE BPEMS
OTCYTCTBYIOT B OTKPBITBIX T€HETHUECKHUX 0a3ax JaHHBIX
(manpumep, GenBank (NCBI)), 4to uckiouaet BO3MOX-
HOCTb NPSIMOTO (PUIIOT€HETHYECKOTO CPABHEHHSI.

Introduction

Hypogean amphipods of the genus Niphargus
Schiodte, 1849 (Amphipoda: Niphargidae), are abundant
and widespread in the water bodies and underground
habitats, whose research in the Caucasus began in the
30s of the 20th century [Birstein, 1933, 1939; Derzhavin,
1939]. Currently, about 50 species have been described
from the Ciscaucasus and Caucasus region, with a signifi-
cant number of species identified and described from the
subterranean habitats of the southern slope of the Greater
Caucasus (e.g., Birstein [1940, 1941, 1952]; Derzhavin
[1945]; Lagidze et al. [1954]; Karaman [1982, 2012];
Rendosa et al. [2021]; Marin, Palatov [2019, 2021, 2024];
Palatov, Marin [2021]). Nevertheless, the actual diversity
of Niphargus in this region is assumed to be significantly
underestimated. Most species described from this area
are associated with hypogean environments such as
springs, groundwater systems, and river hyporheic zones
(e.g., Marin et al. [2021a, b]; Marin, Palatov [2025a—c]).
However, no specialized species inhabiting subterranean
lakes and exhibiting a typical “lake ectomorph” (see Tron-
telj et al. [2012]; Petkovié¢ et al. [2015]) have yet been
identified, despite the presence of extensive underground
lacustrine systems in the southern Caucasus. Although,
for example, such species are marked for the Crimean
Peninsula [Petkovi¢ et al., 2015].

One of the most prominent examples is New Athos
Cave (= Novoafonskaya, Novy Afon Cave), one of the
largest caves in Abkhazia, discovered on July 14, 1961,
by an expedition led by Givi Smyr. The cave has an ap-
proximate volume of about 1.5 million m?, with up to
300,000 m* of water flowing through it. It contains two
large subterranean lakes: Lake Anatolia, with an area of
approximately 1,000 m?, a volume of about 290,000 m?,
and a depth of 24-26 m; and the smaller Lake Bezymi-
annoe (Siphon), reaching depths of approximately 26 m.
Investigations of the subterranean fauna associated with
New Athos Cave system began even prior to its formal
discovery. The hypogean atyid shrimp Xiphocaridinella

fagei (Birstein, 1939) (Decapoda: Atyidae) was described
from Psyrtskha Cave [Birstein, 1939], which serves as
one of the discharge outlets of the New Athos Cave sys-
tem. To date, several crustacean taxa have been recorded
from the hypogean cave habitats, including the cyclo-
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poid copepod Diacyclops cf. bicuspidatus (Claus, 1857)
(Copepoda: Cyclopidae) [Chertoprud et al., 2016], the
isopod Proasellus sp. (Isopoda: Asellidae) [Chertoprud
et al., 2016], the crangonyctid amphipod Synurella sp.
(Amphipoda: Crangonyctidae) [Chertoprud et al., 2016],
the gammarid amphipod Zenkevitchia karamani Sidorov,
2018 (Amphipoda: Gammaridae) [Sidorov, 2018], and
niphargid amphipod Niphargus ablaskiri Birstein, 1940
(Amphipoda: Niphargidae) [Skalski, 1980; Chertoprud
etal., 2016].

Actually, the type material of N. ablaskiri was origi-
nally described from Achkhshe-Tyzgua (= Abrskila) Cave
(entrance coordinates: 42°55'13.1"N, 41°33'15.8"E),
located near Otapi village in the Ochamchira District
of Abkhazia, with additional material reported from the
New Athos Cave [Birstein, 1939, 1940]. However, re-
cent detailed morphological examination and molecular
analyses of Niphargus specimens from the subterranean
lakes of the New Athos Cave demonstrate that they are
not conspecific to N. ablaskiri, but instead represent a
distinct and phylogenetically well-separated lineage (see
Fig. 1a), corresponding to a new species described below.
Moreover, the morphology of this species, particularly the
elongation of the ambulatory pereopods V—VII, suggests
an adaptation to permanent life in subterranean lakes, cor-
responding to the “lake ectomorph” (see Fiser et al. [2009];
Trontelj et al. [2012]; Petkovi¢ et al. [2015]; Borko et al.
[2021]), and represents the first documented case of such
ecological specialization in the southern Caucasus.

Material and methods

SAMPLING. Amphipods were collected using a hand net in
the subterranean lakes (Anatolia and Bezymannoe) of the New
Athos Cave (the entrance — 43°05'25.4"N 40°48'37.3"E, see
Fig. 1b), as well as different subterranean sources of the nearby
caves and spring in the New Athos — Sukhum area, Abkhazia,
Caucasus (see Fig. 15). All collected amphipods were preserved
in 90% ethanol for further DNA analysis. The type material is
deposited at the collection of the Zoological Museum of Mos-
cow State University, Moscow (ZMMU); other (additional)
material is deposited in personal authors’ collection in the A.N.
Severtsov Institute of Ecology and Evolution of RAS, Moscow,
Russia (LEMMI).

MORPHOLOGICAL STUDY. For the general view and
alive coloration freshly collected specimens were relaxed in a
clove oil and then photographed using Canon G16 digital cam-
era. Fixed specimens were dissected under the stereomicroscope
and then mounted on slides for examination and illustration
The light microscopy photographs of the specimens were made
with a digital camera Olympus ZX10 attached to the compound
microscope Olympus CX21. The scanning electron microscopy
(SEM) images were made at the Paleontological Museum of
the Paleontological Institute of the Russian Academy of Sci-
ences, Moscow, using Vega3 Tescan microscope. Amphipods
were placed in 95% ethanol, cleaned in an ultrasonic cleaner
then dehydrated with acetone, critical-point dried (CPD), fixed
on specimen stubs with double-sided and coated with gold by
sputtering using Polaron PS 100. The body length (bl., mm) was
measured from the anterior margin of the cephalothorax to the
posterior margin of the pleotelson.

MOLECULAR-GENETIC ANALYSIS. To enravel the
cryptic diversity within the studied amphipods a fragment of
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Fig. 1. General phylogenetic tree of the genus Niphargus based on COI mtDNA gene marker with the indication phylogenetic positions of Ni-
phargus ablaskiri Birstein, 1940 and “Niphargus smyri” ingroup, the map of distribution of “Niphargus smyri” ingroup in the New Athos — Sukhum
area (b), general view and alive coloration of Niphargus smyri sp.n. (c), and phylogenetic relationships within the “Niphargus smyri” ingroup.

Puc. 1. Obmee punorenernueckoe apeso poxa Niphargus, ocHoBanHoe Ha reHHoM Mapkepe COI mt/IHK, ¢ ykazannem duioreHeTHueckux
no3utwid Niphargus ablaskiri BirStein, 1940 u unrpynmnst “Niphargus smyri”, Kapta pacnpocTpaHeHus UHrpynnsl “Niphargus smyri” B pailoHe
Hogslit Adon — Cyxym (b), oOumit Bua u nprku3HeHHas okpacka Niphargus smyri sp.n. (¢) ¥ GpUIOreHeTHYECKUE B3aUMOOTHOILCHHST BHYTPU
uHrpynnsl “Niphargus smyri”.



306 I.N. Marin et al.
Table 1. Uncorrected pairwise genetic (COI mtDNA) distances (p-distances) (substitutions per 100 nucleotides+SE)
with the “Niphargus smyri” ingroup.
Tabmuma 1. HeckoppeKTrpoBaHHBIE MTOTIAPHEIE TEHETHYECKUE TUCTAaHINH (Ha 0cHOBe MUTOXOHApuansHO#i JJHK COI)
(p-nucranunm) (konmuuectBo 3aMeH Ha 100 HYKJICOTHIOB + CTaHAapTHas OIIMOKa) Juist HHrpynnsl “Niphargus smyri”.
Niphargus smyri sp.n. Mikhaylovskaya Habvu Cave Bezdonnaya Yama stream
(New Athos Cave) Cave Yy (within New Athos Cave)
Mikhailovskaya Cave 0.023+0.006
Habyu Cave 0.039+0.007 0.034+0.008
Bezdonnaya Yama stream
(within New Athos Cave) 0.041+0.007 0.046+0.009 0.030+0.006
Duripshskaya Cave 0.044+0.010 0.042+0.009 0.019+0.006 0.022+0.006

cytochrome oxidase C subunit [ (COIl mtDNA) was used [Avise,
1994; Hebert et al., 2003]. Total genomic DNA was extracted
from muscle tissue using the innuPREP DNA Micro Kit (Anali-
tikJena, Germany). The gene marker was amplified by using the
universal primers LCO1490 (5>-GGTCAACAAATCATAAA-
GATATTGG-3") and HC02198 (5>-TAAACTTCAGGGTGAC-
CAAAAAATCA-3’) under the standard protocol conditions
(Folmer et al., 1994). PCR products were then sequenced
using Genetic Analyzer ABI 3500 (Applied Biosystems, USA)
and BigDye 3.1 (Applied Biosystems, USA) with forward and
reverse primers. Consensus dataset of aligned sequences, about
646 base pairs in length was obtained with MEGA 7.0. The best
evolutionary substitution model was determined using MEGA
7.0 [Kumar et al., 2016] and jModeltest2.1.141 (Diego Darriba,
Universidade da Corufia as part of the Computer Architecture
Group (GAC), Coruiia, Spain) on XSEDE via the CIPRES (Cy-
ber Infrastructure for Phylogenetic Research) Science Gateway
V. 3.3 (http://www.phylo.org/, accessed on 30 March 2026). A
phylogenetic analysis was conducted on a single gene market
(COI mt DNA) using PhyML 3.0 [Guindon et al., 2010] with
several models based on BIC (Bayesian Information Criterion)
and AIC (Akaike Information Criterion). The general dataset of
sequences was used to establish the phylogenetic relationships
of the described species, and is not visualized in the article.

Uncorrected pairwise genetic distances (p-distances+SE)
were calculated based on available sequences using MEGA
7.0 with the Kimura 2-Parameter (K2P) model of evolution
(Kimura, 1980).

Results

PHYLOGENETIC APPROACH. All phylogenetic
reconstructions obtained using both ML and BI ap-
proaches yielded congruent topologies, consistently
recovering the studied taxa as a distinct, well-isolated
and well-supported phylogenetic lineage ((Bayesian—
PP=1.00; ML-BS=95%). This lineage is assigned to the
“aquilex—tauri” species group sensu Straskraba [1972].
It is also clearly phylogenetically separated from all
other Caucasian representatives of the genus Niphargus
and shows closest affinity only to Niphargus cf. aquilex
Schigdte, 1855 from Slovenia (KY643627) (see Fig. 1d).

Based on our data, the lineage comprises several
closely related populations from the foothill zone of the
Gudauta—Sukhum area in central Abkhazia exhibiting
low genetic divergence (p-distances < 5%; see Table
1), including Niphargus smyri sp.n. (sensu stricto) from
New Athos Cave (43°05'25.4"N 40°48'37.3"E), as
well as four additional populations from Mikhaylovs-
kaya Cave (43°03'38.1"N 41°02'12.8"E), Habyu Cave

(43°11'32.3"N 40°47"28.2"E), Bezdonnaya Yama stream
(within New Athos Cave), and Duripshskaya-Vodnaya
Cave (43°11'13.6"N 40°38'21.9"E) (Fig. 1b, d). Phylo-
genetic relationships among these populations require
further clarification based on more extensive sampling.
Pending such analyses, we provisionally designate the
“Niphargus smyri” ingroup, probably including unde-
scribed species in the area.

TAXONOMIC ACCOUNT

Phylum Arthropoda von Siebold, 1848
Class Malacostraca Latreille, 1802
Order Amphipoda Latreille, 1816
Family Niphargidae Bousfield, 1977
Genus Niphargus Schiddte, 1849
Niphargus smyri sp.n.
Figs 2-6.

MATERIAL EXAMINED. HOLOTYPE, @ (bl. 11.5 mm)
(ZMMU Mb-1314), Abkhazia, Gudauta district, Lake Anatolia (ap-
prox. 43°05'54.51"N 40°48'43.68"E) in the Anakopia Hall, New Athos
Cave (43°0525.4"N 40°48'37.3"E, entrance), about 150 m a.s.1., coll. L.
Marin & D. Palatov, 8 March 2026. PARATYPES, 4 9% (bl. 11.0 mm)
(ZMMU Mb-1315), same data and locality as holotype.

ADDITIONAL MATERIAL: 10 @ 9 (LEMMI), Abkhazia, Gudauta
district, a small stream flowing out of the ‘Bezdonnaya Yama’ stream
(43°05'56.44"N 40°48'45.65"E) in the Anakopia Hall, New Athos Cave,
about 150 m a.s.1., coll. D. Palatov, 8 March 2026; 12 29 (LEMMI),
Abkhazia, Gudauta district, a subterranean stream inside Habyu Cave,
43°11'29.35"N 40°47'26.69"E, about 218 m a.s.l., coll. D. Palatov, 8
May 2025;9 @ ? (LEMMI), Abkhazia, Gudauta district, a subterranean
stream inside Duripshskaya-Vodnaya Cave, 43°11'13.6"N 40°38'21.9"E,
about 227 m a.s.L, coll. D. Palatov, 28 January 2020; 18 99 (ZMMU
Mb-1316), Abkhazia, Sukhum district, a small subterranean stream
inside Mikhaylovskaya Cave, 43°03'38.1"N 41°02'12.8"E, about 236 m
a.s.l., coll. D. Palatov, 4 January 2019.

ETYMOLOGY. The species is named in honor of Givi Smyr
(1945-2016), an Abkhazian artist and sculptor, discoverer of
New Athos Cave, and its director from 2004 to 2016.

DIAGNOSIS. Only 99 are known. Head without eyes
or yellow pigmented spots on anterior lobe. Posteroventral
corners of epimeral plates I-III rounded. Urosomite I with 1
slender long spine; urosomite 11 with 4 long slender spines on
each side. Dactyli of pereopods III-VII very long, slender, with
small ventral inner seta. Rami of uropod I slightly unequal in
size. Pleopods with 5 hooks in retinacules. Telson clefted for
approx. 70-75%, with 5-6 long distal spines on each lobe,
with medium lateral long spines, accompanied by 1-2 small
plumose setae on each side, and 2—3 simple short dorsal spines
in proximal part of telson.

DESCRIPTION (holotype ). BODY: moderately slender,
stygomorphic (Fig. lc¢).
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HEAD: large, without rostrum, without eyes or yellow spots
on anterior lobe (Fig. 1¢); with subrounded lateral cephalic lobes
and excavated anteroventral sinus (Fig. 6a).

MESOSOMA: mesosomal segments smooth.

METASOMA: metasomal segments I-11I with several short
marginal setae on each posterodorsal margin.

EPIMERAL PLATES (Fig. Sa—d): epimeral plates I-III
with rounded posteroventral corners. Epimeral plate I (Fig.
Sa) with strongly oblique ventral margin, without ventrofacial
setae; posterior margin slightly convex, bearing 4 short marginal
setae; posteroventral corner subrounded, with 1 strong long seta.
Epimeral plate 11 (Fig. 5b) with strongly convex ventral margin,
with 4 ventrofacial setae; posterior margin concave, with 4 short
marginal setae; posteroventral corner bluntly rounded, with 1
strong long seta. Epimeral plate 111 (Fig. 5¢) with convex ventral
margin, with 3 large and 1 tiny ventrofacial setae; posterior
margin concave, with 4 short marginal setae; posteroventral
corner rounded, with 1 strong long seta.

UROSOMITES (Fig. 6e, f): Urosomite [ with 1 slender long
spine, accompanied with small setae on each dorsolateral side;
urosomite II with 4 simple strong spines on each dorsolateral
side; urosomite IIT unarmed.

COXAE: coxae -1V moderately large, with short ventro-
marginal setae: coxa I (Fig. 2d) nearly as long as broad, with
subrounded anteroventral corner; coxa II (Fig. 2g) nearly as
long as broad, with slightly convex anteroventral corner; coxae
III-1V (Fig. 4) as short as broad; coxae V—VII smaller than coxa
IV; coxa V and VI with 2 setae on anterior and 1 seta posterior
lobes; coxa VII with 1 seta at posterior lobe.

COXAL GILLS: present on pereopods II-VI, ovoid,
relatively large; gills/bases pereopod length ratio about 1/1;
0.7/1; 0.9/1; 0.8/1 and 0.6/1, respectively. Oostegites occur on
pereopods 1I-V.

ANTENNA I (Fig. 2a): with relatively slender peduncular
articles, with ratio about 1/0.8/0.6; main flagellum consisting
of about 35 articles, most of them with 2 short aesthetascs each;
accessory flagellum short, 2-articulated, with distal article about
twice shorter than basal (Fig. 2b).

ANTENNAII (Fig. 2¢): stout, peduncular article I slender;
peduncular article V shorter than article IV, with several long
setae along ventral margin, dorsal setae shorter than inner ones;
flagellum is about 0.8% of peduncular articles IV+V, relatively
short, consisting of about 13—14 articles with relatively short
setae. Antennal gland cone blunt, not exceeding peduncular
article I1I.

LABRUM (upper lip) (Fig. 3a): typical, entire, subrounded.

LABIUM (lower lip) (Fig. 3b): entire, broader than long,
with entire outer lobes and developed inner lobes, not exceeding
1/3 of length of outer lobes.

MANDIBLES (Fig. 3c, e): incisor of left mandible with 5
teeth, lacinia mobilis with 4 teeth and row of 9 arcuate setae
with lateral projections; incisor of right mandible with 4 teeth,
lacinia mobilis bifurcate, pluritoothed and row of 7 arcuate setae
with lateral projections; mandibular palp 3-articulated, with
article ratio about 1.0/2.1/2.1 and represent 20, 40 and 40% of
total length of palp, respectively; article I smooth with slightly
pronounced neck; article II with 13 setae, palp article 111 sub-
falciform, equal to article II, with 19—-20 marginal D-setae and 5
long distal E-setae; on outer face with 1 group of 5 A-setae, on
inner face with 2 groups of B-setae, without C-setae (Fig. 6b).

MAXILLAT (Fig. 3g): inner plate with 1 distal seta, outer
plate with 7 robust spines (only 3 spines with 1 strong lateral
tooth each (0-0-0-1-1-1-0)) (Fig. 34); palp 2-articulated, distal
article with 8-9 simple setae distally.

MAXILLA II (Fig. 3i): with smooth well-developed plate
armed with distolateral setae only, similar to other congeners.
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MAXILLIPED (Fig. 3j): inner plate short, with 5 strong
distal spines intermixed with 4-5 distal simple setae, outer
plate reaching half of palpus article II and bearing row of 15-16
distolateral spines and distal setae; palpus article III with 1
distal bunch of setae at outer margin; palpus article IV with 1
median seta at outer margin; nail shorter than pedestal, with
seta near basis.

GNATHOPOD 1 (Fig. 2d): with basis robust, expanded
distally, about 2.5-3% longer than wide, with long simple setae
along posterior and posterodistal margins; ischium almost
quadrate, as long as wide, similar to merus, with posterior apical
group of setae; merus rectangular, about 1.3x as long as wide,
with row of setae along posterior margin; carpus subtrapezoid in
shape, with several cluster of long setae along posterior margin;
propodus (palm) large, nearly as long as broad, almost quadrate,
with 7 groups of posterior marginal setae, with slightly convex
palmar margin (Fig. 2e), covered with row of medium simple
setae; defined on outer face by corner S-spine accompanied
laterally by 3 serrate L-spines and 3 facial corner long M-setae,
on inner face by 1 short subcorner R-spine (Fig. 2f); dactylus
strong and sharp, reaching posterior margin of article VI, with
1 long simple seta along dorsal margin.

GNATHOPOD II (Fig. 2g): slightly larger than gnathopod
I; basis about 3.5% as long as wide, with long simple setae
along posterior and anterior margins; ischium quadrate, with 2
simple setae along posterior margin; merus rectangular, about
1.2x as long as wide, with row of setae along posteromedian
margin; carpus subtrapezoid in shape, shorter than propodus,
with several cluster of long setae along posterior margin; pro-
podus (palm) large, subtrapezoid, nearly as long as broad, with
posterior margin shorter than anterior, with about 10 groups
of posterior marginal setae; palmar margin (Fig. 2/) almost
straight, with row of medium simple setae; provided on outer
face by 1 corner strong robust S-spine accompanied laterally by
2 smaller serrate L-spines and 2 corner long M-setae, on inner
face by 1 short subcorner R-spine (Fig. 24); dactylus strong and
sharp, reaching posterior margin of article VI, with 1 simple
setae along dorsal margin.

PEREOPODS HI-1V (Fig. 4a, c): almost similar in size
and shape, with relatively slender articles; basis about 5.3x as
long as wide, with posterior and anterior margins bearing long
marginal setae; ischium short, about as long as wide; merus
about 4.9-5.6x as long as wide, with slender simple setae along
posterior and anterior margins; carpus noticeably shorter than
merus, slightly shorter than propodus, about 5.2-5.4% as long as
wide; propodus about 6.5-7.2x as long as wide, with bunches of
spines along ventral margin; dactylus (Fig. 4b) robust, relatively
stout, curved, sharp distally, with 1 tiny ventral inner spine and
1 median short plumose seta at outer margin, with nail equal
to pedestal.

PEREOPOD V (Fig. 4e): with basis wide, about 1.5% as
long as broad, rectangular, with feebly marked posteroventral
lobe, posterior margin slightly convex, with row of 12 slender
marginal setae, anterior margin convex, with row of 10 marginal
stout setae that distinctly longer than posterior and bunch of
setae in distal part; ischium subquadrate, as long as wide; merus
about 4.7x as long as wide, with bunches of slender spines along
posterior and anterior margins; carpus slender, about 9.1x as
long as wide, slightly shorter than propodus; propodus slender,
about 12.2x as long as wide, with bunches of short spines;
dactylus (Fig. 4f) short, with 1 small ventral inner spine and 1
median short plumose seta at outer margin.

PEREOPOD VI (Fig. 4g): slender, basis wide, about 1.5%
as long as broad; with feeble posteroventral lobe and slightly
convex posterior margin with row of 14 short marginal setae;
anterior margin convex, with row of 7 longer marginal stout
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Fig. 2. Niphargus smyri sp.n., holotype ¢ (ZMMU Mb-1314), from Lake Anatolia, New Athos Cave, Abkhazia: « — antenna I; b — accessory
flagellum of Al; ¢ — antenna II; d — gnathopod I; e, f— palmar margin of chela of Gnl; g — gnathopod II; # — palmar margin of chela of GnlI.

Puc. 2. Niphargus smyri sp.n., ronotun @ (ZMMU Mb-1314), u3 o3epa Anaronus, Hooadonckas neuiepa, AGxasus: @ — anrenna I[; b —
no6aBouHbli KryTuk Al; ¢ — anrenna II; d — ruaronona I; e, f — nansMapHbIi Kpaii npornoxyca (kienHu) raaronona I; g — ruaronona II;
h — nmaneMapHbIi Kpaii mponioryca (knemsu) raaronoaa 1.
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Fig. 3. Niphargus smyri sp.n., holotype @ (ZMMU Mb-1314), from Lake Anatolia, New Athos Cave, Abkhazia: a — upper lip; b — lower
lip; ¢, e— mandibles; d, f— incisor process and pars incisiva; g — maxilla I; # — distal margin of upper endite; i — maxilla II; j — maxilliped.

Puc. 3. Niphargus smyri sp.n., ronorunt @ (ZMMU Mb-1314), u3 o3epa Auaronust, HoBoadonckas neiepa, AGXasus: a — BEpXHsis Ty0a;
b — mmxHss 1y0a; ¢, e — MaHaAnOyIbl; d, f— peKyIIMii OTPOCTOK U pars incisiva; g — makcuiuia [; 71 — nucTanbHbIA Kpai BEpXHEro SHANTA;
i — makcwuia II; j — makcnmunena.
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Fig. 4. Niphargus smyri sp.n., holotype @ (ZMMU Mb-1314), from Lake Anatolia, New Athos Cave, Abkhazia: a — pereopod I11; b — dactylus
of PIII; ¢ — pereopod IV; d — dactylus of PIV; e — pereopod V; f— dactylus of PV; g— pereopod VI; i — pereopod VII; i — dactylus of PVIL.

Puc. 4. Niphargus smyri sp.n., ronorun @ (ZMMU Mb-1314), u3 o3epa Anaronus, HoBoadouckas nemepa, Abxasus: a — nepeonoza I11;
b — naxtunyc PIII; ¢ — mepeomnona 1V; d — nakrmnyc PIV; e — nepeonona V; f'— nakrunyc PV; g — nepeomnona VI; # — nepeonona VII;
i — nmaktunyc PVIL
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Fig. 5. Niphargus smyri sp.n., holotype ¢ (ZMMU Mb-1314), from Lake Anatolia, New Athos Cave, Abkhazia: a—c — epimeral plates I-III;
d — epimeral plates I-1I, SEM; e — uropod I; f— uropod II; g — uropod III; # — pleopod I1I; i — retinacules of pleopod III; j — telson.

Puc. 5. Niphargus smyri sp.n., ronorun @ (ZMMU Mb-1314), u3 o3epa Anaronusi, HoBoadorckas nemiepa, AGxasust: ¢—c — 3MUMepajibHble
mwiactudku 1-111; d — snumepansubie mnactunku 1-11, COM; e — ypomnona I; f— ypomnona II; g — yponona III; # — nneonoaa I1I; i — pern-
Hakysa ieornofs! I1I; j — renbcoH.
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Fig. 6. Niphargus smyri sp.n., ¢ (LEMMI), from Lake Anatolia, New Athos Cave, Abkhazia, SEM: ¢ — head; b — mandibular palp; ¢ —

propodus (palm) of gnathopod I; d — propodus (palm) of gnathopod II; e

urosomites I-11I; f— armature of urosomites I-II.

Puc. 6. Niphargus smyri sp.n., @ (LEMMI), u3 o3epa Anaronust, HoBoadonckas neuiepa, A6xasusi, COM: a — ronosa; b — Mauu0OysIspHbIii
LIYIIHNK; ¢ — IPONOAYC (KiIemmHs) rHatonona I; d — nponoxyc (knemmss) rHatonona II; e — ypocomutsr I-111; f— Boopyxenue ypocomuros I-II.

setae and bunch of setae in distal part; ischium short, as long
as wide; merus about 4.3x as long as wide, with bunches of
short spines along dorsal and ventral margins; carpus slender,
about 9.0% as long as wide, slightly shorter than propodus, with
bunches of spines intermixed with single short setae; propodus
slender, about 15.0—-15.3x as long as wide, with several bunches

of short spines; dactylus slender, with 1 small ventral inner spine
and 1 short median plumose seta at outer margin, with nail much
shorter than pedestal.

PEREOPOD VII (Fig. 44): slender, basis about 1.4x as long
as broad, with feeble posteroventral lobe, with convex posterior
margin bearing 15 short marginal setae; anterior margin convex,
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Fig. 7. Niphargus smyri sp.n., § (ZMMU Mb-1316), from Mikhaylovskaya Cave, Abkhazia: a—c — epimeral plates I-III; d — pereopod V;
e — dactylus of PV; f— pereopod VI; g — pereopod VII; 7 — dactylus of PVII; i — telson.

Puc. 7. Niphargus smyri sp.n., @ (ZMMU Mb-1316), n3 MuxaiinoBckoii newepst, Adxasus: a—c — sunmMepanbhbie wiactuaku =111, d —
nepeonona V; e — naktuiyc PV; f— nepeonona VI; g — nepeonona VII; 7 — naktunyc PVII; i — Tenbcon.
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Fig. 8. Niphargus smyri sp.n., @ (LEMMI) from Mikhaylovskaya Cave, Abkhazia (a, b, f), and individuals from the related populations from
Duripshskaya Vodnaya Cave (c, d, g) and Habyu Cave (e): a, c — armature of urosomite 1I; b, d — epimeral plates I-II; e — urosomites I-II and
telson dorsally; f— pereopod VII; g — hooks in retinacula of pleopod III.

Puc. 8. Niphargus smyri sp.n., @ (LEMMI) u3 MuxaiinoBckoit netuepsl, A6xasust (a, b, f), U pecTaBUTENM POICTBEHHBIX MOMYJIAUNNA U3
Jypunuickoii BonHoit newepst (¢, d, g) u nemepsl Xabio (e): a, ¢ — BoopyxeHue ypocomuta II; b, d — snumepanbubie iactuaku [-11; e —
ypocomuthl I-1I 1 TenbcoHsl fopcanbHo; f— nepeonoga VII; g — kprouku B petnHakyJie ruieonos 111,
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with row of 8 marginal stout setae; ischium short, as long as
wide; merus about 4.0% as long as wide, with bunches of short
spines along dorsal and ventral margins; carpus slender, about
6.0x as long as wide, slightly shorter than propodus, with
bunches of spines intermixed with single short setae; propodus
slender, about 10.0x as long as wide, with several bunches of
short spines; dactylus (Fig. 47) slender, with 1 median spine and
1 seta at inner margin, and 1 short median plumose seta at outer
margin, with nail about twice shorter than pedestal.

PLEOPODS: basal segment (peduncle) of pleopods cov-
ered with numerous plumose setae, with 5 hooks in retinacules
(Fig. 5h).

UROPOD 1 (Fig. Se): protopodite (peduncle) about 4.5%
longer than wide, slightly longer than outer ramus, with dorso-
external row of 4 spines + 1-2 distal spine and spiniform setae,
and dorso-internal row of 1 submarginal spiniform spine; rami
equal in length, not paddle-like, about 8.8-9.0% as long as wide,
with lateral and distal relatively robust spiniform setae and
several pairs of long simple setae.

UROPOD 1II (Fig. 5f): protopodite (peduncle) nearly
2.6-2.7x longer than wide, slightly shorter than rami, outer
ramus slightly longer than inner one, both rami with lateral and
distal slender spines.

UROPOD III (Fig. 5g): with protopodite about 2.0x as long
as wide, rami unequal, inner ramus (endopod) short, nearly 12x
shorter than outer (exopod) ramus, bearing slender distal spine;
outer ramus long, proximal article about 10.5% as long as wide;
distal article about 8% of length of proximal article, with several
short thin-flexible setae apically.

TELSON (Fig. 5j): relatively slender, elongated, about 1.3x
as long as broad, ca 70% incised, lobes sloping distally, distal
armature bearing usually 5-6 slender distal spines, reaching
0.35-0.37x of telson length; dorsal surface of telson with 1
large dorsal submarginal spine on each side, accompanying by
2 plumose setae and usually 2-3 simple short dorsal spines in
proximal part of telson.

COLORATION. Body coloration of living animals is uni-
formly translucently white (Fig. 1¢).

BODY SIZE. The largest collected @ has bl. 12.5 mm.

ACCESSION GENBANK NUMBERS. PZ440087 (Lake
Anatolia (New Athos Cave)); PZ440088 (Lake Bezymannoe
(New Athos Cave)); PZ440089 (‘Bezdonnaya Yama’ stream
(New Athos Cave)); PZ440090 (Habyu Cave).

TAXONOMIC REMARKS. The newly discovered species
belongs to the “aquilex—tauri” species group (after Straskraba
[1972]), which includes mostly subterranean species. A striking
and well-marked distinguishing feature of this species among
the Caucasian representatives of the genus is the combination
of several features, such as 1) a single seta on dactyli of gna-
thopods I-II (Fig. 2d, e, g, h), 2) subrounded epimeral plates
(Fig. 5a—d), 3) the presence of 4 long and well-developed spines
on each postero-dorsolateral side of urosomite II (Fig. 6e, f),
4) 5 hooks in retinacules (Fig. 51) and 5) elongated ambulatory
pereopods V-VII (Fig. 1¢).

A comparatively high number of well-developed spines on
urosomite 11, together with numerous hooks in retinacules of
pleopods, is characteristic of the western Georgian “Niphargus
borutzkyi” ingroup. Specifically, 3 spines on urosomite II and
6-7 hooks in the retinacula in N. rachalechkhumensis Marin,
Barjadze, Maghradze et Palatov, 2023; 4 slender spines and
7-10 hooks in N. tvishiensis Marin, Barjadze, Maghradze et
Palatov, 2023; 4 spines and 7-8 hooks in N. borutzkyi BirStein,
1933; and 3 well-developed plus 1 slender spine, as well as
6-7 hooks, in N. amirani Marin, 2020 [Marin, 2020; Marin et
al., 2023]. However, the “Niphargus borutzkyi” ingroup can
be distinguished by a large, trapezoidal propodus (chela) of
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gnathopod I, the presence of numerous setae along the dorsal
margin of the dactyli of gnathopods I-II, and a deeply cleft tel-
son bearing two to three lateral spines (e.g., Marin ez al. [2023]).
A retinacular armature comprising Shooks is also reported for
several species from North Ossetia—Alania (northern slope of the
Greater Caucasus), namely N. alanicus Marin et Palatov, 2021
(4-5 hooks), N. ardonicus Marin et Palatov, 2024 (5 hooks), N.
fiagdonicus Marin et Palatov, 2024 (5 hooks), and N. osseticus
Marin et Palatov, 2024 (5 hooks). However, these taxa differ in
having only 2 spines in the dorsoposterior armature of urosomite
II [Marin, Palatov, 2021, 2024]. Both of the aforementioned
groups are phylogenetically distant from Niphargus smyri sp.n.
(see Marin, Palatov [2021, 2024]; Marin et al. [2023]).

Among other Niphargus species, the new species phylo-
genetically related to the congeners from the “aquilex—tauri”
species group, especially to species from Slovenia as far east
to Turkey (Taurus Mountains), for example, N. fauri Schellen-
berg, 1933, N. dobati Sket, 1999, N. fongi FiSer et Zagmajster,
2009 and some others. Although the phylogenetic relationships
have not been definitively confirmed and we have only a single
sequence (KY643627, Niphargus cf. aquilex from Huda luknja
pri Gornjem Doli¢u (46°24'50.4"N 15°10'26.4"E), Slovenia;
see Fig. 1d) sister to the new “Niphargus smyri” ingroup, mor-
phologically these species are also close. For example, N. fongi
from Dolga Jama pri Koblarjih (45°42'43.9"N 14°49'48.2"E),
Kocevje in Slovenia, also has subrounded epimeral plates, a
single seta on dactyli of gnathopods I-1I, 3—4 well-marked
spines on urosomite II and 3—7 hooks in retinacules of pleo-
pods, actually the unique feature within the “aquilex-tauri”
species group (see FiSer & Zagmajster [2009]). The latter
species is mostly morphologically similar to Niphargus smyri
sp.n., and probably phylogenetically close, but its sequences
are absent in the international genetic databases, for example
GenBank (NCBI).

HABITAT AND ECOLOGY. The new species was discov-
ered in large subterranean lakes (Anatolia and Bezymiannoe)
inside New Athos Cave (entrance coordinates: 43°05'25.4"N
40°48'37.3"E; see Fig. la). All examined individuals were
collected from the lake aquatic environment, including its
rocky shores and muddy bottom substrates. The pronounced
stygomorphic features of this species, including the absence of
eyes, reduced body pigmentation, and the presence of yellow
cephalic spots, indicate a fully subterranean mode of life. In ad-
dition, the elongation of pereopods V—VII, in comparison with
other Caucasian representatives of the genus, likely reflects an
adaptation to permanent habitation in large subterranean lakes
of the New Athos Cave, corresponding to the “lake ectomorph”
(after FiSer et al. [2009]; Trontelj et al. [2012]; Petkovi¢ et al.
[2015]; Borko ef al. [2021]). At the same time, closely related
populations have been found in other hypogeal resources, such
as springs and streams (even inside New Athos Cave) (see
above). This suggests that the “lake ectomorph” is more likely
an ecological variation that occurs during prolonged habitation
in large water bodies (= underground lakes).

BRIEF DESCRIPTION INDIVIDUALS FROM MIKHAY-
LOVSKAYA CAVE. The population from Mikhaylovskaya
Cave is the most genetically and morphologically similar to
the new species in the studied locations. The specimens from
Mikhaylovskaya Cave differ mainly in the proportions of their
ambulatory pereiopods (PpV—VII are much shorter) and in the
presence of additional spines on the armament of telson. Ad-
ditionally, their Al flagellum is shorter and urosomite II usually
with 5, but some specimens with 4 simple strong spines on each
dorsolateral side (see Fig. 8a). Epimeral plates I-11I (Fig. 7a—c;
8b) with rounded posteroventral corners. Epimeral plate I (Fig.
7a) with slightly concave ventral margin, without ventrofacial
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setae; posterior margin slightly convex, bearing 3 short marginal
setae; posteroventral corner subrounded, with 1 strong long seta.
Epimeral plate II (Figs 7b, 8b) with strongly convex ventral mar-
gin, with 4 ventrofacial setae; posterior margin concave, with
4 short marginal setae; posteroventral corner bluntly rounded,
with 1 strong long seta. Epimeral plate III (Figs 7¢, 8b) with
convex ventral margin, with 4 large and 1 tiny ventrofacial
setae; posterior margin concave, with 6 short marginal setae;
posteroventral corner rounded, with 1 strong long seta. Coxal
gills: present on pereopods II-VI, ovoid, relatively large; gills/
bases pereopod length ratio about 1.3/1; 0.8/1; 1.2/1; 1.2/1 and
0.9/1, respectively. Oostegites on PplI-V. Pereopod V (Fig. 7d):
with basis wide, about 1.5% as long as broad, rectangular, with
feebly marked posteroventral lobe, posterior margin slightly
convex, with row of 15 slender marginal setae, anterior margin
convex, with row of 8 marginal stout setae that distinctly longer
than posterior and bunch of setae in distal part; ischium subquad-
rate, as long as wide; merus about 2.8 as long as wide, with
bunches of slender spines along posterior and anterior margins;
carpus slender, about 4.1x as long as wide, slightly shorter than
propodus; propodus slender, about 7.5% as long as wide, with
bunches of short spines; dactylus (Fig. 7e) short, with 1 small
ventral inner spine and 1 median short plumose seta at outer
margin. Pereopod VI (Fig. 7/): slender, basis wide, about 1.6x
as long as broad; with feeble posteroventral lobe and slightly
convex posterior margin with row of 16 short marginal setae;
anterior margin convex, with row of 9 longer marginal stout
setae and bunch of setae in distal part; ischium short, as long
as wide; merus about 3.2x as long as wide, with bunches of
short spines along dorsal and ventral margins; carpus slender,
about 5.0% as long as wide, slightly shorter than propodus, with
bunches of spines intermixed with single short setae; propodus
slender, about 8.2x as long as wide, with several bunches of
short spines; dactylus slender, with 1 small ventral inner spine
and 1 short median plumose seta at outer margin, with nail
much shorter than pedestal. Pereopod VII (Figs 7g, 8f): slender,
basis about 1.4x as long as broad, with feeble posteroventral
lobe, with convex posterior margin bearing 16 short marginal
setae; anterior margin convex, with row of 7 marginal stout
setae; ischium short, as long as wide; merus about 2.7x as long
as wide, with bunches of short spines along dorsal and ventral
margins; carpus slender, about 3.8 as long as wide, slightly
shorter than propodus, with bunches of spines intermixed with
single short setae; propodus slender, about 7.6x as long as
wide, with several bunches of short spines; dactylus (Fig. 74)
slender, with 1 median spine and 1 seta at inner margin, and
1 short median plumose seta at outer margin, with nail about
twice shorter than pedestal. Pleopods with 4 (Fig. 8g) or 5 (usu-
ally) hooks in retinacules. Telson (Fig. 7i): relatively slender,
elongated, about 1.2x as long as broad, ca 70% incised, lobes
sloping distally, distal armature bearing usually 5-6 slender
distal spines, reaching 0.45x% of telson length; dorsal surface of
telson with 2—-3 large dorsal submarginal spines on each side,
accompanying by 2 plumose setae and usually 2—3 simple short
dorsal spines in proximal part of telson.

REMARKS ON DIFFERENCES AMONG STUDIED
POPULATIONS. Due to the absence of large lakes in Mikhay-
lovskaya Cave and the fact that niphargids only inhabit small
cave watercourses there, the morphology typical of the “lake
ectomorph” is not observed there. The overall body size of the
specimens from Mikhaylovskaya Cave is smaller than those
from New Athos Cave, with the largest ¢ reaching only 7.5
cm in total body length (vs. 12.5 cm in New Athos Cave). The
telson has two lateral spines instead of one, and the proportions
of the merus and carpus in PpV-VII are different, being on
average 1.5x shorter and sturdier. The relative size of the coxal
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gills is also larger, and the flagella of Al and AII are shorter by
one segment.

It is likely that in smaller streams and seeps where these
specimens live, there is less dissolved oxygen in the water, so
the gill area has to be relatively larger. Ambulatory pereiopods
are shorter and stronger to accommodate this environment. At
the same time, in a large permanent cave lake (where there are
no predators such as fishes), with much better oxygen condi-
tions, it may be necessary for the gills to become shorter and the
segments (merus—carpus) of the walking legs to become longer,
while swimming in the water column.

The ambulatory pereopods of the specimens from Habyu
and Duripshskaya-Vodnaya Cave (see Fig. 8c—e) are also rela-
tively short and more clinging, as there are no lakes in these
caves. All studied individuals from these caves have 4 spines on
urosomite I and 5 hooks in the retinacules of pleopods.
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