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Epigean (pond-dwelling) species of the genus Niphargus
Schiodte, 1849 (Crustacea: Amphipoda: Niphargidae)
from the coastal plains of the Black and Azov seas
of the north- and south-western Caucasus

D.M. Palatov', I.N. Marin?

A.N. Severtsov Institute of Ecology and Evolution of RAS, Leninsky prospect 33, Moscow 119071,
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ABSTRACT: Four epigean species of the genus Niphargus Schiddte, 1849 (Crustacea:
Amphipoda: Niphargidae), namely N. hrabei S. Karaman, 1932, N. valachicus Dobreanu
et Manolache, 1933, N. magnus Birstein, 1940, N. potamophilus BirStein, 1954, were
recorded as pond dwellers on the coastal plains of the Black and Azov seas of the north- and
south-western Caucasus. N. potamophilus and N. magnus were re-described based on
topotypic material; the first species is distributed in the lower part of the coastal plain of the
Sea of Azov between the deltas of the Kuban and Don rivers, while the latter taxon is a
complex of several cryptic species that are widely distributed in the Kolkhida coastal
lowland plain of the eastern Black Sea (Colchis) from Russia to the north-eastern Turkey.
N. cubanicus Birstein, 1954 was found to be a junior synonym of N. Arabei, which was
firstly reported from the Russian Caucasus, in the upper part of the coastal plain of the Sea
of Azov from the Kuban River delta. N. valachicus was firstly reported from the Colchis
near Poti, Georgia. Neotypes based on topotypic material were selected for N. potamophi-
lus and N. magnus, since the original type material was lost. Molecular genetic data for these
Caucasian species are presented for the first time.
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PE3IOME: UYetsipe snureitusix Buma poma Niphargus Schiddte, 1849 (Crustacea:
Amphipoda: Niphargidae), aumenno N. hrabei S. Karaman, 1932, N. valachicus Dobreanu
et Manolache, 1933, N. magnus Birstein, 1940 u N. potamophilus Birstein, 1954, 6butn
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OTMEUYEHBI KaK «OOWTATENIN MPYyI0B» Ha NPUOPEKHBIX paBHUHAX UYepHOTro M A30BCKOTO
Mopeii ceBepo- U roro-3amaanoro Kaskasa. N. potamophilus u N. magnus nepeonucasbl Ha
OCHOBE TOIOTHITMYECKOT0 MaTepHala; MepBblid BUJ PacpOCTPaHEH Ha B HIKHEH 4acTh
[TpnazoBckoil MpUOpe)HOM paBHUHBI MEXIY Aeiabramu pek KybOaup n JloH; BTOpOIi,
OYEBHIHO, B PEATLHOCTH MPEJICTABIISIOIINI COO0H KOMIUIEKC U3 HECKOJIIBKUX KPUIITHYEC-
KHUX BUJIOB, obnTaromux B Konxujackoil npuOpexHoil HU3MEHHOW paBHHHE BOCTOYHOTO
[puuepromopsst (Colchis) or uepHOMOpckoro nodepexbs Poccun 10 ceBepo-BOCTOYHOM
Typuun. N. cubanicus BirStein, 1954 paccmarpuBaeTcs Kak Mitaaiuid ciHOHUM N. hrabei,
KOTOpBIA TakMM 00pa3oM BIIepBbIE coolmaercst ¢ pycckoro KaBkasa, W3 AeibThl peKH
Ky0anp Hmxneit yactu [lpuazoBckoil npuOpexHoit paBHuHBL. N. valachicus BnepBble
oOHapy»eH B Bojoemax Konxuckoil Husmennoct YepHoro mopst 63 [Motu, I'pysus. Ha
OCHOBE TOIOTHIMYECKOro matepuana Juist N. potamophilus v N. magnus 0003HaYeHBI
HEOTHIIbI, TaK KaK OPUTMHAIBHBIM THIIOBOM MaTepuai B HacTosiIIee Bpems yTpadeH. Brep-
BBIC JUISl 3THX KaBKa3CKUX BHUJIOB IPEACTABICHBI MOJEKY/ISIPHO-TEHETHIECKHE JITaHHbIE.
Kak mutupoBats 31y crateio: Palatov D.M., Marin I.N. 2021. Epigean (pond-dwelling)
species of the genus Niphargus Schiddte, 1849 (Crustacea: Amphipoda: Niphargidae) from
the coastal plains of the Black and Azov seas of the north- and south-western Caucasus //
Invert. Zool. Vol.18. No.2. P.105-151. doi: 10.15298/invertzool.18.2.05

KJIFOYEBBIE CJIOBA: Crustacea, Amphipoda, Niphargidae, Niphargus, paznoodpasue,

snureiinele, KaBkas, [IpeakaBkasbe.

Introduction

The genus Niphargus Schiodte, 1849 (Crus-
tacea: Amphipoda: Niphargidae) currently in-
cludes more than 400 species found in a wide
range of subterranean and epigean aquatic hab-
itats in the south-western part of the Western
Palearctic, from small pores in the epikarst and
deep cave lakes to epigean springs, wells and
hyporean zone of rivers (FiSer et al., 2006,
2014; Vainola et al., 2008; Fiser, 2012; Es-
maeili-Rineh et al., 2015; Horton et al., 2017).
The diversity of the genus is relatively well
studied in the Balkan Peninsula and Western
Europe, while other areas of its distribution
remain beyond the close interest of specialists.
At the same time, the Caucasus follows the
Balkan Peninsula in the karst area, variety of
landscapes and climatic conditions, being a
hotspot of hidden biodiversity, characterized by
aunique and very rich fauna, and a putative zone
of species endemism, formed by a stable cli-
mate, local disjunction of ecological niches and
microhabitats (Myers et al., 2000; Krever et al.,
2001). More than40 species of the genus Niphar-
gus have been described in the Caucasus mainly

in the early or mid-20th century, and almost all
Caucasian species are known as strict endemics
of the region (Karaman, 2012; Takhteev ef al.,
2015; Turbanovetal.,2016; Marin, 2019,2020;
Marin, Palatov, 2019a, b). Recent molecular
genetic studies postulate that most Niphargus
species have a limited distribution, being most-
ly narrow endemics (FiSer et al., 2008; Eme et
al.,2017; Deli¢ et al., 2017), while widespread
taxa represent complexes of cryptic species,
even for epigean species (Lefébure ez al., 2006,
2007; Deli¢ et al.,2017). These conclusions are
also confirmed for the stygobiotic Caucasian
species (Marin, 2019, 2020; Marin, Palatov,
2019a, b, 2021; Marin et al., 2021).

Although the underground (stygobiotic) lif-
estyle seems to be an ancestral condition for the
genus Niphargus (Mclnerney et al., 2014; Es-
maeili-Rineh et al., 2015; Deli¢ et al., 2016),
not all species of the genus are characterized by
this lifestyle, but also live in surface waters.
Two epigean species, namely N. hrabei Kara-
man, 1932 and N. valachicus Dobreanu et
Manolache, 1933, are widely distributed in the
European Danube river basin, where they in-
habit densely vegetated areas with a muddy
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substrate of lowland springs, streams, channels,
ponds and rivers with slow water current, lakes
and temporary water bodies, and exhibit very
wide geographical ranges for the genus (>1300
kmacross) (Copilag-Ciocianuetal.,2014,2017,
2018). In the Caucasus and the plains of the
Ciscaucasia, strictly epigean species with a sim-
ilar ecology are N. potamophilus Bir$tein, 1954,
originally described from the ponds of the ex-
perimental fish farm in the Don River delta, the
floodplain reservoir in the vicinity of Rostov-
on-Don (Rostov region) and Atkhyr fish farms
in the Kuban River delta (Krasnodar Krai), and
N. cubanicus Birstein, 1954, originally described
from a well-warmed pond at the fish hatchery
near Goryachiy Klyuch (Krasnodar Krai)
(Birstein, 1954). The original descriptions of
both species were given in the 1950s, and are
rather incomplete according to modern taxo-
nomic standards, while the absence of any mo-
lecular genetic data concerning these taxa also
does not allow us to determine the exact phylo-
genetic position of these species. In addition,
the listed species share several morphological
features such as stout body (except N. magnus),
quadrate palm (chela) of gnathopods I-II, acutely
produced posteroventral corners of epimeral
plates I-III and, especially, the presence of a
spoon-shaped projection at the base of rami of
uropod I in males, which previously was the
reason to assign them to the obsolete subgenus
Phaenogammarus Dudich, 1941 (Straskraba,
1972; Sket, 1981), and which indicates their
taxonomic proximity. However, the Caucasian
epigean species have never been compared us-
ing integrative taxonomy with the species from
the Balkans and other parts of Europe.

The aim of our study and this article was an
integrative revision of the epigean (pond-dwell-
ing) species of the genus Niphargus from the
coastal plains of the Black Sea and the Sea of
Azov of the north- and south-western Caucasus.

Material and methods

Amphipods were collected by hand nets in
small ponds and slow-flowing rivers, lakes and
temporary reservoirs in the coastal plains of the
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Black Sea and the Sea of Azov seas of the north-
and south-western Caucasus (Russian Federa-
tion, Abkhazia and Georgia) (see Fig. 1). Live
specimens of Niphargus were taken to the lab-
oratory, relaxed with a clove oil, and photo-
graphed using a Canon G16 digital camera. All
collected specimens were stored in 90% solu-
tion of ethanol for further DNA analysis. The
body length (bl., mm), the dorsal length from the
distal margin of head to the posterior margin of
telson, without the length of uropod 3 and anten-
nas, is used as a standard measurement. Photo-
graphs of body parts were made with a digital
camera attached to light microscope Olympus
7X10 and Olympus CX21. Scanning electron
microscopy (SEM) photos were made in the
Orlov Paleontological Museum of the Paleon-
tological Institute of Russian Academy of Sci-
ences (Moscow, Russia) using Vega3 Tescan
microscope. The studied material was deposit-
ed at the collection of Zoological Museum of
Moscow State University, Moscow, Russia
(ZMMU), and the Laboratory of Ecology and
Evolution of Marine Invertebrates of A.N.
Severtsov Institute of Ecology and Evolution of
Russian Academy of Sciences, Moscow, Russia
(LEMMI).

Cytochrome c oxidase subunit [ (COI) mtD-
NA was used as one of the most informative
gene markers for genetic studies at population
and species level to confirm the phylogenetic
relationships of the studied species (Avise, 1993;
Hebert et al., 2003a, b). Total genomic DNA
was extracted from muscle tissue using the innu-
PREP DNA Micro Kit (AnalitikJena, Germa-
ny). The COI mtDNA gene marker was ampli-
fied with the help of the universal primers
LCO1490 (5-GGTCAACAAATCATAAA-
GATATTGG-3") and HC02198 (5'-TAAACT-
TCAGGGTGACCAAAAAATCA-3") (Folmer
et al., 1994). PCRs were performed using the
amplificator T100 (Bio—Rad, USA) under the
following conditions: initial denaturation at 96°C
for 1.5 min followed by 42 cycles of 95°C for 2
min, 49°C for 35 seconds, and 72°C for 1.5 min,
followed by chain extension at 72°C for 7 min.
The volume of 10ul of reaction mixture con-
tained 1ul of total DNA, 2uL of 5xPCR mix
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Fig. 1. The map of distribution (records) of Niphargus potamophilus Birstein, 1954 (red squares), N. hrabei
S. Karaman, 1932 (blue stars), N. valachicus Dobreanu et Manolache, 1933 (pink triangle) and N. magnus
Birstein, 1940 (species complex) (black circles) on the coastal plains of the north-western (the Sea of Azov)
and south-western (the Black Sea) Caucasus. Larger figures represent type localities.

Puc. 1. Kapra pacnpoctpanenus (Haxon0k) Niphargus potamophilus Birstein, 1954 (kpacHble KBagpaTb),
N. hrabei Karaman, 1932 (cunue 3Be3nouxu), N. valachicus Dobreanu et Manolache, 1933 (po3oBsrit
TpeyronsHuK) u N. magnus Birstein, 1940 (xomrniekc BUIOB) (YepHBIE KPY>KKH ) HAa TPHOPEKHBIX PaBHHHAX
ceBepo-3anaaHoro (A3oBckoe Mope) u roro-3amansoro (Yepuoe mope) Kaskaza. Bonee kpymtbie Gurypot
0003HAYAIOT TUIIOBBIE MECTOHAXOKICHHMSI.
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(Dialat, Russia) and 1uL of each primer. The
amplification products were separated by using
gel electrophoresis of nucleic acids on a 1.5%
agarose gel in 1xTBE, and then stained and
visualized with 0.003% EtBr using imaging UV
software. DNA nucleotide sequences were de-
termined using Genetic Analyzer ABI 3500
(Applied Biosystems, USA) and BigDye 3.1
(Applied Biosystems, USA) with direct and
reverse primers. Dataset of aligned sequences
of COI mtDNA gene markers, about 658 base
pairs in length used in the study were taken from
GenBank (NCBI) and original data.

Consensus of complementary sequences was
obtained with MEGA 7.0. The best evolution-
ary substitution model was determined using
MEGA 7.0 and jModeltest2.1.141. A phyloge-
netic analysis was conducted using PhyML 3.0
(http://www.atgc-montpellier.fr/phyml/) (Guin-
don et al., 2010) and RAXML (https://raxml-
ng.vital-it.ch) (Kozlov et al.,2019) with several
models based on AIC (Akaike Information Cri-
terion). The tree with the higher bootstrap prob-
ability were used for graphic display of relation-
ships within the family. Bootstrap support is
presented for ML analysis. Pairwise genetic
divergences (p-distances) was calculated based
on COI sequences using MEGA 7.0 with the
Kimura 2-Parameter (K2P) model of evolution
(Kimura, 1980). For the comparison were used
all available sequences (COI mtDNA) of
N. hrabei and N. valachicus deposited in Gen-
Bank (NCBI).

Only primary synonyms are presented in the
species descriptions.

Results

Taxonomic part

Order Amphipoda Latreille, 1816
Family Niphargidae Bousfield, 1977
Genus Niphargus Schiodte, 1849

Niphargus hrabei S. Karaman, 1932
Figs 2A; 3-7; 13A-D.

Niphargus tatrensis hrabei S. Karaman, 1932: 194—
197, fig. 7, a—e, fig. 8, a—c.
Niphargus hrabei S. Karaman, 1932
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Niphargus thermalis Dudich, 1941: 165-176, figs 1-3.

Niphargus cubanicus BirStein, 1954: 1028-1030,
fig. 2.

MATERIAL EXAMINED. " (bl. 5 mm), ¢
(bl. 8 mm), ZMMU Mb-1178, Russia, Krasno-
dar Krai, Goryachy Klyuch Urban Okrug, an
oxbow lake in valley of the Psekups river on
outskirts of the Goryachy Klyuch, 44°39.589'N,
39°09.444E, about 54 m above sea level, hand
net sampling, 11 May 2019, coll. I. Marin & D.
Palatov; 2299, Russia, Krasnodar Krai, same
locality, collectors and data; 399, Russia, Re-
public of Adygea, Takhtamukaysky District,
rice checks near the Prikubansky farm, 44°
56.953’N, 39°00.696’E, about 17 m above sea
level, hand net sampling, 11 May 2019, coll. L.
Marin & D. Palatov; 50T, 2499, Russia, Re-
public of Adygea, Takhtamukaysky District, a
small pond near Prikubansky farm, 44°56.947'N,
39°01.975’E, about 20 m above sea level, hand
net sampling, 11 May 2019, coll. I. Marin & D.
Palatov; 399, Russia, Republic of Adygea,
Adygeysk Urban Okrug, fire pond near a gas
station near the Psekups settlement, 44°50.
316'N, 39°12.783’E, about 30 m above sea
level, hand net sampling, 11 May 2019, coll. L.
Marin & D. Palatov.

DESCRIPTION.

BODY: violet or blue-whitish, moderately
slender.

HEAD (Fig. 13B): without rostrum, with
yellow pigmented spots close to anterior lobe
and with subrounded lateral cephalic lobes and
excavated anteroventral sinus.

PEREON: pereonites [-VII without setae,
smooth.

PLEOSOMA: pleonites I-III with several
short marginal setae on each posterodorsal mar-
gin.

EPIMERAL PLATES (Fig. 6A—C): poster-
oventral corners of epimeral plates I-1II with
significantly produced acute posteroventral cor-
ners. Epimeral plate I: posterior and ventral
margin almost straight; without spines along
ventral margin; with 2 setae along posterior
margin; posteroventral angle tapered into a spike.
Epimeral plate II: posterior margin straight,
ventral margin distinctly convex; with 2 spini-
form setae along ventral margin; 4 setae along
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] mm

Fig. 2. Alive coloration (A, C) and the habitats (B, D, E) of Niphargus hrabei S. Karaman, 1932 (A, B) and
N. potamophilus Birstein, 1954 (C—E) on the coastal plain of the Sea of Azov (north-western Caucasus).
Puc. 2. [Ipmxusnennas okpacka (A, C) u mecrooouranus (B, D, E) Niphargus hrabei S. Karaman, 1932
(A, B) u N. potamophilus Birstein, 1954 (C-E) na npubpexHoii paBHHHE A30BCKOro Mops (ceBepo-
3anaaublii KaBkas).
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Fig. 3. Niphargus hrabei S. Karaman, 1932, J': A — antenna I; B — accessory flagellum of antenna I; C —
antenna II; D — gnathopod I; E, F — distoventral corner of chela of Gnl; G — gnathopod IT; H— distoventral
corner of chela of Gnll.

Puc. 3. Niphargus hrabei S. Karaman, 1932, J': A — anTenna I; B — BcrioMorarebHblii KI'y THK aHTEHHbI
I; C — anrenna II; D — ruaronon I; E, F — nucroBentpansueiii yroa kinemnu Gnl; G — ruaromon 11; H —
JMCTOBEHTpaNbHbIN yroia kiemHu Gnll.
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Fig. 4. Niphargus hrabei S. Karaman, 1932, G: A — upper lip; B — lower lip; C, F — mandible; D, G —
incisor process and pars incisiva of mandible; H — maxilla [; I — same, distal margin of outer lobe; J —
maxilla II; K — maxilliped.

Puc. 4. Niphargus hrabei S. Karaman, 1932, J": A — pepxusis ry6a; B — nmwxnss ry6a; C, F — mMann0yna;
D, G — pe3noBsIii 0TPOCTOK U pars incisiva ManauOysl; H — makcmia I; [ — To ke, quctanbHbiil kpai
Hapy>xHO# nonu; J — makenwma II; K — makcwunnen.
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0.05 mm

Fig. 5. Niphargus hrabei S. Karaman, 1932, ": A — pereopod III; B— dactylus of PIII; C — pereopod IV;
D — dactylus of PIV; E — pereopod V; F — dactylus of PV; G — pereopod VI; H — dactylus of PVL; T —
pereopod VII; J — dactylus of PVII.

Puc. 5. Niphargus hrabei S. Karaman, 1932, 0": A — nepeonoy III; B — ngakrunyc PIII; C — nepeonon
1V; D — maktunyc PIV; E — nepeomnon V; F — naktunyc PV; G — pereopod VI; H — dactylus PVI; I —
nepeonon VII; J — maxkrunyc PVIL
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Fig. 6. Niphargus hrabei S. Karaman, 1932, " (A-D, F, H, J-L) and ¢ (E, G, I): A—-C — epimeral plates
I-1IT; D, E — uropod I; F, G — uropod II; H, I — uropod III; J — telson; K — pleopod III; L — retinacle
of pleopod III.

Puc. 6. Niphargus hrabei S. Karaman, 1932, & (A-D, F, H, J-L) u ¢ (E, G, I): A-C — snumepanbHble
mwiactuaku [-111; D, E — ypomon I; F, G — yponon II; H, i — ypomnon I11; J — tenscon; K — mreonon I11;
L — perunakyna nneonox III.
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Fig. 7. Niphargus hrabei S. Karaman, 1932, 9: A — gnathopod I; B — gnathopod II; C — pereopod I11; D —
pereopod IV; E — pereopod V; F — pereopod VI; G — pereopod VII; H — telson.

Puc. 7. Niphargus hrabei S. Karaman, 1932, ¢: A — ruaronon I; B— ruaronon II; C — nepeonox I1I; D —
nepeonox IV; E — nepeonon V; F — nepeonon VI; G — nepeomnon VII; H — tenbcon.
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posterior margin; posteroventral angle tapered
into a spike. Epimeral plate I1I: posterior margin
distinctly oblique, ventral margin slightly con-
vex; with 3 spiniform setae along ventral mar-
gin; with 7 setae along posterior margin; poster-
oventral angle tapered into a spike.

UROSOMITES (Fig. 13A): urosomite [ with
1 spine accompanying 1-2 simple seta on each
side dorsolaterally, with 1 posteroventral spines
near basis of uropod I; urosomite II with 1 spine
accompanying 1 simple seta on each side dorso-
laterally, urosomite III unarmed.

COXAE (Figs3D, G; 5A,C,E, G,I; 7A-G):
ratio of width/depth of coxal plates [-IV are 1.2/
1, 1.3/1, 1.2/1 and 1.2/1, respectively; coxal
plate I oval, with rounded anteroventral corner,
armed with 3 marginal and 1 submarginal setae,
anterior margin of coxal plate Il with 3 marginal
and 1 submarginal setae; anterior margins of
coxal plates III and IV with 4 marginal setae,
withrounded anteroventral corners; coxal plates
V-VI with large lobes anteriorly, posterior
margins with 1 setae each; anterior margins with
1-3 and 0 setae respectively; coxal plate VII
trapezoid, with concave ventral margin; poste-
rior lobe with 1 seta; coxal gills II-VI ovoid, in
males ratio of gills/bases of perecopod are 1/1, 1/
1, 1/1,0.9/1, 0.7/1, respectively; in females —
1.25/1,1.1/1, 1.25/1, 1.2/1, 0.9/1, respectively.

ANTENNA I (Fig. 3A): slender, about 0.5~
0.55 of body length; peduncular articles moder-
ately slender, ratio is 1/0.83/0.41; flagellum
consisting of 22-26 articles, most of them with
2 short aesthetascs each; accessory flagellum
short, 2-articulated (Fig. 3B); ratio of antennas
/11 is 1/0.64.

ANTENNA II (Fig. 3C): peduncular articles
moderately stout, with several long setae along
ventral and dorsal margins, dorsal setae shorter
than inner ones; flagellum relatively short, con-
sisting of 10—13 articles with relatively short
setae; lengths of peduncle articles 4/5 is 1/0.83;
flagellum is 0.8 of the length of peduncular
articles 4+5.

LABRUM (upperlip) (Fig. 4A): entire, long-
er than broad, with fine hair distally.

LABIUM (lower lip) (Fig. 4B): with entire,
subrounded, wide apart, parallel outer lobes and
well developed smaller inner lobes.
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MANDIBLE (Fig. 4C-G). Left mandible:
incisor with 5 teeth, lacinia mobilis with 4 teeth;
with a row of 6 raker setae, few spatulate setae
and one long seta at base of molar (Fig. 4G, F);
ratio of mandibular palp article 2/3 (distal) is 1/
1-1.05; proximal article of palp without setae;
article I with 8 setae; distal article with a group
of 4 A-setae; 3 groups of B-setae; 16—18 D-
setae and 4-5 E-setae (Fig. 4E). Right mandi-
ble: incisor process with 5 teeth, lacinia mobilis
toothed, with 7 teeth and a row of 6 raker setae
(Fig. 4D).

MAXILLA I (Fig. 4H, I): inner lobe with 3
distal setae, outer lobe with 7 robust spines (6
spines with 1 strong lateral tooth each, inner
spine with 2-3 small lateral teeth (1-1-1-1-1—
1-3) (Fig. 41)); palp 2-articulated, distal article
with 6 simple setae distally.

MAXILLA II (Fig. 4]): both plates with
numerous long distal simple setae, inner lobe
with row of fine setae along inner margin.

MAXILLIPED (Fig. 4K): inner plate short,
with 5 distal robust setae intermixed with 7
distal simple setae; outer plate reaching half of
palpal article 2 and bearing a row of 17-18
distolateral spines and distal setae; palpal arti-
cle 3 with 1 median and 1 distal bunches of setae
at outer margin; palpal article 4 with 1 median
seta at outer margin; nail shorter than pedestal,
with a seta near basis.

GNATHOPOD I (Figs 3D-F; 7A): ischium
with a group of 3 posterodistal setae; carpus is
0.45 of length of basis and 0.62 of length of
propodus, with a single distal group of setae
anteriorly, with transverse rows of setae along
posterior margin and a row of setae posterolat-
erally; propodus subtrapezoidal, setose, with 5—
8 rows of setae at posterior margin, anterior
margin with 2 groups of total 6-7 setae each in
addition to anterodistal group of 5-7 setae,
several groups of short setae on inner surface,
palmar corner armed with 1 long spiniform
palmar seta, 3—4 serrated spiniform setae, single
supporting spiniform seta on inner surface (Fig
4F-E); dactylus with 4-6 setae along anterior
margin, with row of short setae along inner
margin; length of nail is 0.3 of total length of
dactylus.
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GNATHOPOD II (Figs 3G, H; 7B; 13D):
ratio of length/width of basis is 0.33/1, with 5
dorsolateral setae; ischium with 2—4 posterodis-
tal setae; carpus is 0.45 of length of basis and
0.68 of length of propodus, with distal group of
setae anteriorly, with row of seta along posterior
margin and a row of seta posterolaterally; pro-
podus subtrapezoidal, setose, larger than pro-
podus of Gnl (Gnl/II as 0.9/1), posterior margin
with 6-8 rows of setae, anterior margin with a
group of 2 setae in addition to 5—8 anterodistal
setae, with several groups of setaec on inner
surface, palmar corner with 1 strong palmar
spiniform seta, single supporting spiniform seta
on inner surface and 2 denticulated thick spini-
form setae on outer side (Figs 3H; 13D); dacty-
lus with 4-5 setae along anterior margin and few
short setae along inner margin; the length of nail
is about 0.27 of total length of dactylus.

PEREOPODS III-1V (Figs 5A-D; 7C, D)
almost similar in size and shape;

PEREOPOD III (Figs 5A, B; 7C): basis is
3.7-3.9 times as long as wide, with posterior
margin bearing long marginal setae, with dis-
toventral group of setae; ischium short, rectan-
gular, with distoventral group of setae; merus
with slender simple setae along dorsal and ven-
tral margins; ratio of carpus/propodus is 0.84—
0.85; propodus with 4 groups of spines along
ventral margin; dactylusrelatively stout, curved,
sharp distally, with 3 additional ventral spines
and 1 median short plumose seta at outer margin
(Fig. 5B); length of nail is 0.42-0.43 of total
length of dactylus; ratio of dactyli of PpIII/IV is
1.1/1.

PEREOPOD 1V (Figs 5C, D; 7D): basis is
3.9-4.1 times as long as wide, with posterior
margin bearing long marginal setae, with dis-
toventral group of setae; ischium short, rectan-
gular, with distoventral group of setae; merus
with slender simple setae along dorsal and ven-
tral margins; ratio of carpus/propodus is 0.76—
0.81; propodus with 4 groups of spines along
ventral margin; dactylusrelatively stout, curved,
sharp distally, with 3 additional ventral spines
and 1 median short plumose seta at outer margin
(Fig. 5D); length of nail is 0.42-0.43 of total
length of dactylus.
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PEREOPODS V-VII (Figs 5E, G, I; 7E, F,
G): ratio of lengths of PpV/VI/VII is 1/1.43/
1.44.

PEREOPOD V (Figs 5E, F; 7E): ratio of
length/width of basis is 1/0.6, almost rectangu-
lar, with distinct posteroventral lobe; posterior
margin straight, with a row of 14 slender mar-
ginal setae; anterior margin convex, with a row
of 6 slender marginal setae, which distinctly
longer than posterior ones, and a group of setae
in distal part; ischium subquadrate; merus with
3 bunches of slender spines along dorsal margin
and with 1 spine on ventral margin; propodus
slender, 8 times as long as wide, with several
bunches of short spines; dactylus (Fig. 5F) with
2 small additional ventral spines and 1 median
short plumose seta at outer margin.

PEREOPOD VI (Figs 5G, H; 7F): ratio of
length/width of basis is 1/0.56-0.6, with distinct
posteroventral lobe and slightly concave or
straight posterior margin, bearing a row of 8-10
short marginal setae; anterior margin convex,
with a row of 4-6 marginal setae; merus with
several bunches of short spines along dorsal and
ventral margins; carpus with a group of spines
intermixed with single short setae; propodus
slender, about 7.5-11 times as long as wide,
with several group of short spines; dactylus
(Fig. 5H) slender, with 1 additional ventral
spine and 1 short median plumose seta at outer
margin.

PEREOPOD VII (Figs 51, J; 7G): ratio of
length/width of basis is 1/0.63, with distinct
posteroventral lobe and slightly convex posteri-
or margin bearing arow of 10—11 short marginal
setae; anterior margin convex, with a row of 4—
5 longer marginal setae; carpus with 3 groups of
short spines along dorsal and 2 along ventral
margins; propodus slender, about 9—11 times as
long as wide, with several groups of short spines;
dactylus (Fig. 5J) with a spine at inner margin,
and a short median plumose seta at outer mar-
gin.

PLEOPODS (Fig. 6K): pleopod I with basal
segment without setae, with 2 hooks in retina-
cle; pleopod 11 with basal segment armed with 1
large plumose setae and 2 coupling hooks in
retinacle; pleopod I1I with basal segment armed
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with 4-8 medium and large sized plumose setae
and 2 coupling hooks in retinacle (Figs 6L;
13C).

UROPOD I (Fig. 6E, D): slightly different in
males and females.

Male (Fig. 6D): protopodite longer than
rami, 4 times as long as wide, with dorsointernal
row of 4 spiniform setae and 2 subdistal spines,
dorsoexternal row of 3 spines and characteristic
spoon-shaped appendage distally; rami straight
and subequal in length, endopodite not paddle-
like, with 2 dorsolateral spines at inner surface
and 2 mesial spines accompanying a single seta
at outer surface, 4 apical spines; exopodite with
2 dorsal spines, 2 mesial groups consisting of 3
spines and a single seta each at outer surface, 4
apical spines.

Female (Fig. 6E): protopodite longer than
rami, 4.9 times as long as wide, with dorsointer-
nal row of 4 spiniform setae and 2 subdistal
spines, dorsoexternal row of 3 spines, without
spoon-shaped appendage; rami straight and sub-
equal in length, endopodite not paddle-like,
with 3 dorsolateral spines at inner surface and 4
mesial spines at outer surface, 4 apical spines;
exopodite with 4 dorsal spines, 2 mesial groups
consisting of 3 spines and a single seta each at
outer surface and 4 apical spines.

UROPOD II (Fig. 6G, F): protopodite 2.8—
3 times as long as wide, subequal rami; rami
with lateral, mesial and distal slender spines,
endopodite with 1-3 spines dorsolaterally and
1-3 spines ventrolaterally, 5 spines apically;
exopodite with 2 spines dorsolaterally, 1-2 sin-
gle spines mesially and 5 apically.

UROPODII (Fig. 6H, I): similar in females
and males; protopodite 1.9-2.2 times as long as
wide, with 1-2 group of lateral spiniform setae
and 67 apical spiniform setae; rami unequal,
endopodite short, about 7.7-8.5 times shorter
than exopodite, with a small simple seta an
laterally and 1-2 spiniform setae apically; distal
article is 0.22-0,24 of length of proximal arti-
cle, with 1-2 groups of thin-flexible setae along
each margin and group of simple setae apically;
proximal article with 5 groups of thin-flexible,
plumose and spiniform setae along inner and
outer margins.
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TELSON (Figs 6J; 7H): length/width ratio
is 1/0.85-0.86; cleft is 0.63-0.71 of length of
telson; margins straight or weakly rounded, nar-
rowing apically; with variable armature, includ-
ing 3 medium distal spines on each lobe, a
lateral slender spine on each inner margins, -2
slender lateral spines, accompanying by 2 plu-
mose setae on each outer margins; dorsal sur-
face with 2—4 small mesial setae, without spines;
apical spiniform setae are 0.25-0.28 of length
of telson.

BODY SIZE. Females are significantly larger
than males; the largest collected female has tbl.
10.0 mm; the largest collected male has tbl. 5.0
mm.

COLORATION. Body, appendages and in-
ternal organs are violet or blue-whitish (see
Fig. 2A). The bright yellow eyespots are clearly
visible on the head in males and females.

GENBANK ACCESSION NUMBERS.
MW679705-MW679707.

TAXONOMIC REMARKS. Based on inte-
grative taxonomy of the topotypic material of
Niphargus cubanicus Birstein, 1954 it was found
that this species is a junior synonym of N. hrabei
S. Karaman, 1932 (see below). The original
description of N. cubanicus, presented by
Birstein (1954), is based only on one damaged
female and two juveniles. Moreover, the distal
segment of uropod I1I was damaged (regenerat-
ed) in the female, which led to the description of
anew species by Birstein (1954: Fig. 2). At the
same time, N. hrabei is well distinguished from
all the epigean Caucasian representatives of the
genus Niphargus in the following morphologi-
cal features: 1) well pigmented, greenish or
bluish, body (Fig. 2A); 2) the presence of 3
setae on outer lobe of maxilla I (Fig. 4H); 3) the
absence of additional spines on dactyli of PpVI-
VII (Fig. 5); 4) the presence of lateral row of
simple setae on basal segment of pleopod III
(Fig. 6K); and 5) telson without dorsal spines
(Fig. 6J).

ECOLOGY. In the Kuban riverbed, N. hra-
bei lives in channels (Fig. 2B) and small shal-
low, densely overgrown, well-warmed ponds.
Inthe latter, the species was very abundant, with
a large number of large mature individuals,
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which is probably due to the absence of large
predators (e.g., fishes). Interestingly, the spe-
cies is found only in the middle reaches of the
Kuban River, where other epigean species of the
genus Niphargus are absent.

DISTRIBUTION. Niphargus hrabei was
firstly recorded from the basin of the Kuban
River (Krasnodar region), as well as the Russian
Federation (Fig. 1). Previously, the species was
recorded from the floodplains and lowlands of
the Danube, south-eastern Germany, Croatia,
Hungary, Serbia, south-eastern Romania and
the south-western part of Ukraine (Carausu et
al., 1955; Nesemann et al., 1995; Copilasg-Cio-
cianu et al., 2014, 2017).

Niphargus potamophilus BirStein, 1954
Figs 2C; 8-12; 13E-G.

Niphargus potamophilus Birstein, 1954: 1025-1028,
fig. 1.

MATERIAL EXAMINED. NEOTYPE, &
(bl. 11 mm), ZMMU Mb-1176, Russia, Rostov
Region, Aksaysky District, a canal in the flood-
plain of the Don River, near the Olginskaya
village, 47°14.034'N, 39°52.894’E, about 1 m
above sea level, hand net sampling, 18 May
2019, coll. I. Marin & D. Palatov.

Other materials: ¢ (bl. 8 mm), ZMMU Mb-
1177, Russia, Rostov Region, Aksaysky Dis-
trict, same locality, collectors and data as neo-
type; 5032, 79%, Russia, Rostov Region, Ak-
saysky District, same locality, collectors and
data as neotype; 20’0, 799, Russia, Krasnodar
Krai, Anapa Urban okrug, a small pond in the
Utash village, 45°06.06'N, 37°17.56’E, about 3
m above sea level, hand net sampling, 18 May
2019, coll. I. Marin & D. Palatov; 70°T", 2599,
Russia, Krasnodar Krai, Anapa Urban okrug, a
small pond in the floodplain of the Staraya
Kuban River, 45°8.797'N, 37°18.705’E, about
0 m above sea level, hand net sampling, 10 May
2019, coll. I. Marin & D. Palatov; 40T, 299,
Russia, Krasnodar Krai, Krymsky District, a
canal in the floodplain of the Checkups River,
near Chekon village, 45°8.942'N, 37°31.842E,
about 1 mabovesea level, hand net sampling, 10
May 2019, coll. I. Marin & D. Palatov; 17",
699, Russia, Krasnodar Krai, Krymsky District,
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a small pond near the Novotroitsky village, 45°
01.716’N, 38°00.722°E, about 4 m above sea
level, hand net sampling, 18 May 2019, coll. L.
Marin & D. Palatov; 299, Russia, Krasnodar
Krai, Slavyansky District, boggy pond in the
Slavyansk-na-Kubani town, 45°13.898’N,
38°06.789’E, about 5 m above sea level, hand
net sampling, 18 May 2019, coll. I. Marin & D.
Palatov.

DESCRIPTION.

BODY: yellowish, moderately slender.

HEAD: without rostrum, with yellow pig-
mented spots close to anterior lobe and with
subrounded lateral cephalic lobes and excavat-
ed anteroventral sinus.

PEREON: pereonites I-VII without setae,
smooth.

PLEOSOMA: pleonites I-1II with several
short marginal setae on each posterodorsal mar-
gin.

EPIMERAL PLATES (Fig. 11A—C): pos-
teroventral corners of epimeral plates I-11I with
significantly produced acute posteroventral cor-
ners. Epimeral plate I: ventral margin almost
straight, posterior margin slightly convex; with-
out spines along ventral margin; with 4 setae
along posterior margin; posteroventral angle
tapered into a spike. Epimeral plate II: posterior
margin slightly convex, ventral margin distinct-
ly convex; with a spiniform seta on ventral
margin; 5 setae along posterior margin; poster-
oventral angle tapered into a spike. Epimeral
plate I1I: posterior margin oblique, ventral mar-
gin slightly convex; with a spiniform seta on
ventral margin; with 3 setae along posterior
margin; posteroventral angle tapered into a spike.

UROSOMITES (Fig. 13G): urosomite [ with
2 spines on each side dorsolaterally, with 1
posteroventral spines near basis of uropod I;
urosomite II with 1 spine on each side dorsolat-
erally, urosomite III unarmed.

COXAE. Male (Figs 8D, F; 10A, C, E, G, I):
ratio of width/depth of coxal plates [-IV are 1/
0.92,1/0.86, 1/0.82 and 1/1, respectively; coxal
plate I oval, with rounded anteroventral corner,
armed with 5 marginal and 1 submarginal setae,
anterior margin of coxal plate I with 5 marginal
and 1 submarginal setae; anterior margins of
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Fig. 8. Niphargus potamophilus Bir$tein, 1954, J': A — antenna I; B — accessory flagellum of Al; C —
antenna II; D — gnathopod I; E — distoventral corner of palmar margin of chela of Gnl; F — gnathopod
II; G — distoventral corner of palmar margin of chela of GnlII.

Puc. 8. Niphargus potamophilus Birstein, 1954, 0': A — anrenna I; B — no6asounsiii xrytuk Al; C —
antenHa lI; D — ruaromox I; E — mucrosentpansheii yron xiemnu Gnll; F — rraromon II; G —
JMCTOBEHTpaNbHbIN yroia kiemHu Gnll.
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Fig. 9. Niphargus potamophilus Birstein, 1954, J': A — upper lip; B— lower lip; C, E— mandible; D, F —
incisor process and pars incisiva of mandible; G — maxilla I; H — same, distal margin of outer lobe; I —
maxilla IT; J — maxilliped.

Puc. 9. Niphargus potamophilus Birstein, 1954, 0': A — Bepxusia ry6a; B — mmxnss ry6a; C, E —
Manaubyna; D, F — pexymmii oTpocTok u pars incisiva manan0ymn, G — makcwmia [; H — To ke,
JUCTaJIbHBIN Kpail BHeIHel nonu; | — makcwnna II; J — makcwnnunesn.
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Fig. 10. Niphargus potamophilus Birstein, 1954, J': A — pereopod I11; B— dactylus of PIII; C — pereopod
IV; D — dactylus of PIV; E — pereopod V; F — dactylus of PV; G — pereopod VI; H — dactylus of PVI;
I — pereopod VII; J — dactylus of PVII.

Puc. 10. Niphargus potamophilus Birstein, 1954, J": A — nepeonon I1T; B— makruyc PIIT; C — nepeonog
PIV; D — nmaktunyc PIV; E — nepeonon V; F — naxtunyc PV; G — nepeomnon VI; H — maktunyc PVI;
I — nepeonon VII; J — naxktuinyc PVIL
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Fig. 11. Niphargus potamophilus Birstein, 1954, & (A-D, F, H, J, L, M) and ¢ (G, E, I): A-C — epimeral
plates I-1IT; D-E — uropod I; F, G — uropod II; H, I — uropod III; J, K — telson; L — pleopod III; M —
retinacle of pleopod III.

Puc. 11. Niphargus potamophilus Birstein, 1954, & (A-D, F, H, J, L, M) u ¢ (G, E, I): A-C —
snumMepaibhblie actuasl [-111; D-E — yponon I; F, G — yponoa 1I; H, I — ypomon 111 ; J, K — tenbcon;
L — nneonox I1I; M — petunakyna miaeonon I11.
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Fig. 12. Niphargus potamophilus Birstein, 1954, @: A — gnathopod I; B — gnathopod II; C — pereopod
III; D — pereopod 1V; E — pereopod V; F —pereopod VI; G — pereopod VII.

Puc. 12. Niphargus potamophilus Birstein, 1954, @: A — ruaronon II; B — ruaronon II; C — nepeonoa
III; D — nepeonox 1V; E — nepeonon V; F — nepeonoa VI; G — nepeonox VII.
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Fig. 13. External morphology of Niphargus hrabei S. Karaman, 1932 (A-D) and N. potamophilus Birstein,

1954 (e—g): A, G — urosome; B — head; C — coupling hook of retinacle; D — distoventral corner of palm
of Gnll; E, F — spoon-shaped process of uropod I in males.

Puc. 13. Buemmsist mopdonorust Niphargus hrabei S. Karaman, 1932 (A-D) u N. potamophilus Birstein,

1954 (E-G): A, G — ypocoma; B — ronoBa; C — Kprouku peTHHAKYJbI; D — ITUCTOBEHTPAIbHBIA yrou
nanonu kneuran Gnll; E, F — noxxkooOpa3sublii npumatok yporos I camiios.
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coxal plates II and IV with rounded anteroven-
tral corners, 5 and 6 marginal setae, respective-
ly; coxal plates V-VI with large lobes anterior-
ly, posterior margins with 2 and 2-3 setae,
respectively; anterior margins with 4 and 0 setae
respectively; coxal plate VII trapezoid, with
concave ventral margin; posterior lobe with 1
seta; coxal gills [I-VI ovoid, ratio of gills/bases
of pereopod are 1/1, 1/1, 1/1, 0.9/1, 0.6/1,
respectively. Female (Fig. 12A-G): ratio of
width/depth of coxal plates -1V are 0.8/1, 0.8/
1, 1.4/1 and 0.8/1, respectively; coxal plate I
oval, with rounded anteroventral corner, armed
with 8 marginal and 1 submarginal setae, ante-
rior margin of coxal plate I with 8 marginal
setae; anterior margins of coxal plates [ITand IV
with rounded anteroventral corners, 10 and 8
marginal setae, respectively; coxal plates V-VI
with large lobes anteriorly, posterior margins
with 2 and 2-3 setae, respectively; anterior
margins with 6—7 and 0 setae respectively; cox-
al plate VII trapezoid, with concave ventral
margin; posterior lobe with 1 seta; coxal gills
II-VI ovoid, ratio of gills/bases of pereopod are
1.3/1, 1/1, 1.2/1, 1.1/1, 0.7/1, respectively.

ANTENNA I (Fig. 8A): slender, about 0.5—
0.55 of body length; peduncular articles moder-
ately slender, ratio is 1/0.87/0.41; flagellum
consisting of 23-24 articles, most of them with
2 short aesthetascs each; accessory flagellum
short, 2-articulated (Fig. 8B); ratio of antennas
I/IT is 1/0.61.

ANTENNA II (Fig. 8C): peduncular articles
moderately stout, with several long setae along
ventral and dorsal margins, dorsal setae slightly
shorter than inner ones; flagellum relatively
short, consisting of 11 articles with relatively
short setae; lengths of peduncle articles 4/5 is 1/
0.94; flagellum is 0.84 of the length of peduncu-
lar articles 4+5.

LABRUM (upperlip) (Fig. 9A): entire, long-
er than broad with fine hair distally.

LABIUM (lower lip) (Fig. 9B): with entire,
subrounded, wide apart, parallel outer lobes and
well developed smaller inner lobes.

MANDIBLE (Fig. 9C-F). Left mandible:
incisor with 5 teeth, lacinia mobilis with 4 teeth;
with a row of 8 raker setae, few spatulate setae
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and one long seta at base of molar (Fig. 9C, D);
ratio of mandibular palp article 2/3 (distal) is 1/
1-1.03; proximal article of palp without setae;
article II with 7-8 setae; distal article with a
group of 4 A-setae; 2 groups of B-setae; 19-20
D-setae and 4-5 E-setae. Right mandible: inci-
sor process with 4 teeth, lacinia mobilis mobilis
toothed, with 7 teeth and with a row of 8 raker
setae (Fig. 9F, E).

MAXILLA I (Fig. 9G, H): inner lobe with 1
distal seta, outer lobe with 7 robust spines (6
spines with 1 robust spiniform seta each, inner
spine with 2-3 small lateral teeth (1-1-1-1-1—
1-3) (Fig. 41)); palp 2-articulated, distal article
with 4 simple setae distally.

MAXILLA 1II (Fig. 91): both plates with
numerous long distal simple setae, inner lobe
with row of fine setae along inner margin.

MAXILLIPED (Fig. 4K): inner plate short,
with 2-3 distal robust setae intermixed with 5
distal simple setae; outer plate reaching half of
palpal article 2 and bearing a row of 14-15
distolateral spines and distal setae; palpal arti-
cle 3 with 1 median and 1 distal bunches of setae
at outer margin; palpal article 4 with 1 median
seta at outer margin; nail shorter than pedestal,
with 2 setae near basis.

GNATHOPOD I (Figs 8D, E; 12A): ischi-
um with a group of 5-7 posterodistal setae;
carpus is 0.41-0.42 of length of basis and 0.53—
0.58 of length of propodus, with a single distal
group of setae anteriorly, with transverse rows
of setae along posterior margin and a row of
setae posterolaterally; propodus subtrapezoi-
dal, setose, with 6—8 rows of setae at posterior
margin, anterior margin with 2 groups of total
2-7 setae each in addition to anterodistal group
of 5-6 setae, several groups of short setac on
inner surface, palmar corner armed with 1 long
spiniform palmar seta, 3 serrated spiniform se-
tae, single supporting spiniform seta on inner
surface (Fig 8E); dactylus with 3—6 setac along
anterior margin, with row of short setae along
inner margin; length of nail is 0.3 of total length
of dactylus.

GNATHOPOD I (Figs 8F, G; 12B): ratio of
length/width of basis is 0.41-0.45/1, with 2-3
dorsolateral setae; ischium with 2—-3 posterodis-
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tal setae; carpus is 0.44—0.47 of length of basis
and 0.67—-0.76 of length of propodus, with distal
group of setae anteriorly, with row of seta along
posterior margin and a row of seta posterolater-
ally; propodus subtrapezoidal, setose, larger than
propodus of Gnl (ratio of Gnl/II is 0.9/1), poste-
rior margin with 7-9 rows of setae, anterior
margin without setae, not counting group of 5—8
anterodistal setae, with several groups of setae on
inner surface, palmar corner with 1 strong palmar
spiniform seta, single supporting spiniform seta
on inner surface and 2—3 denticulated thick spin-
iform setae on outer side (Fig. 8G); dactylus with
3-5 setae along anterior margin and few short
setae along inner margin; the length of nail is
about 0.27 of total length of dactylus.

PEREOPODS III-1V (Figs 10A-D; 12C,
D) almost similar in size and shape.

PEREOPOD III (Figs 10A, B; 12C): basis is
3.7-3.9 times as long as wide, with posterior
margin bearing long marginal setae, with dis-
toventral group of setae; ischium short, rectan-
gular, with distoventral group of setae; merus
with slender simple setae along dorsal and ven-
tral margins; ratio of carpus/propodus is 0.77—
0.83; propodus with 5—6 groups of spines along
ventral margin; dactylusrelatively stout, curved,
sharp distally, with 3 additional ventral spines
and 1 median short plumose seta at outer margin
(Fig. 10B); length of nail is 0.37-0.43 of total
length of dactylus; ratio of dactyli of PpIII/IV is
1.1/1.

PEREOPODV (Figs 10C, D; 12D): basis is
3.8-5.3 times as long as wide, with posterior
margin bearing long marginal setae, with dis-
toventral group of setae; ischium short, rectan-
gular, with distoventral group of setae; merus
with slender simple setae along dorsal and ven-
tral margins; ratio of carpus/propodus is 0.78—
0.80; propodus with 5 groups of spines along
ventral margin; dactylusrelatively stout, curved,
sharp distally, with 3 additional ventral spines
and 1 median short plumose seta at outer margin
(Fig. 10D); length of nail is 0.38-0.42 of total
length of dactylus.

PEREOPODS V-VII (Figs 10E, G, I; 12E—
G): ratio of the lengths of PpV/VI/VIIis 1/1.38/
1.42.
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PEREOPOD V (Figs 10E, F; 12E): ratio of
length/width of basis is 1/0.58-0.62, with dis-
tinct posteroventral lobe; posterior margin
straight or slightly convex, with a row of 10
slender marginal setae; anterior margin convex,
with a row of 4-6 slender marginal setae, which
distinctly longer than posterior ones, and a group
of setac in distal part; ischium subquadrate;
merus with 3—4 bunches of slender spines along
dorsal margin and with 1 spine on ventral mar-
gin; propodus slender, 7.7-8.3 times as long as
wide, with several bunches of short spines;
dactylus (Fig. 10F) with 2 small additional ven-
tral spines and 1 median short plumose seta at
outer margin.

PEREOPOD VI (Figs 10G, H; 12F): ratio of
length/width of basis is 1/0.6—0.65, with distinct
posteroventral lobe and slightly convex or
straight posterior margin, bearing a row of 10—
12 short marginal setae; anterior margin con-
vex, with a row of 45 groups of marginal setace;
merus with several bunches of short spines
along dorsal and ventral margins; carpus with a
group of spines intermixed with single short
setae; propodus slender, about 8.8—-10.4 times
as long as wide, with several group of short
spines; dactylus (Fig. 10H) slender, with 3—4
additional ventral spine and 1 short median
plumose seta at outer margin.

PEREOPOD VII (Figs 101, J; 12G): ratio of
length/width of basis is 1/0.63-0.67, with pos-
teroventral lobe and slightly convex posterior
margin bearing a row of 9-12 short marginal
setae; anterior margin convex, with a row of 3—
4 longer marginal setae; carpus with 2—3 groups
of short spines along dorsal and 2 along ventral
margins; propodus slender, about 8.5-9.5 times
as long as wide, with several groups of short
spines; dactylus (Fig. 10J) with 3—4 spines at
inner margin and a short median plumose seta at
outer margin.

PLEOPODS (Fig. 11L): pleopod I and II
with basal segment without setae, with 2 hooks
in retinacle; pleopod III with basal segment
armed 3 small sized simple setae and 2 coupling
hooks in retinacle (Fig. 11M).

UROPOD I (Fig. 11E, D): slightly different
in males and females.
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Male (Fig. 11D): protopodite longer than
rami, 4.5 times as long as wide, with dorsointer-
nal row of 3 spiniform setae and 2 subdistal
spines, dorsoexternal row of 4 spines and setae
and characteristic spoon-shaped appendage dis-
tally (Fig. 13E, F); rami straight and subequal in
length, endopodite not paddle-like, with 2 dor-
solateral and 2 mesial spines accompanying a
single seta, 4 apical spines; exopodite with 2
mesial spines and 2 dorsomesial groups consist-
ing of 2 spines and a single seta each, 4 apical
spines.

Female (Fig. 11E): protopodite longer than
rami, 4.1 times as long as wide, with dorsointer-
nal row of 3 spiniform setae and 2 subdistal
spines, dorsoexternal row of 4 setae and a spine,
without spoon-shaped appendage; rami straight
and subequal in length, endopodite not paddle-
like, with 2 dorsal and 2 mesial spines at outer
surface, 4 apical spines; exopodite with 3 dorsal
spines, 2 mesial groups consisting of 23 spines
and a single seta each at outer surface and 4
apical spines.

UROPOD I (Fig. 11G, F): protopodite 2.6—
3.3 times as long as wide, subequal rami; rami
with lateral, mesial and distal slender spines,
endopodite with 1-3 spines dorsolaterally and
0-1 spines ventrolaterally, 5 spines apically;
exopodite with 1-2 spines dorsolaterally, 0—1
single spines mesially and 5 apically.

UROPOD I (Fig. 11H, I): similar in fe-
males and males; protopodite 1.7-1.9 times as
long as wide, with 1-2 lateral spiniform setae
and 6-8 apical spiniform setae; rami unequal,
endopodite short, about 8.9-9.6 times shorter
than exopodite, with one spiniform seta apical-
ly; distal article is 0.28-0,35 of length of prox-
imal article, with 1-2 groups of thin-flexible
setae along each margin and group of simple
setae apically; proximal article with 4 groups of
thin-flexible, plumose and spiniform setae along
inner and outer margins.

TELSON (Figs 11J,K; 12H): ratio of length/
width is 1/0.95-0.96 in males and 1/1.1 in
females; cleftis 0.59-0.61 of length of telson in
males and 0.40-0.42 in females; margins straight
or weakly rounded, narrowing apically; with
variable armature, including 3 medium size

D.M. Palatov, I.N. Marin

distal spines on each lobe, one dorsal spine and
one slender lateral spines, accompanying by 2
plumose setae on each outer margins; dorsal
surface with 2-3 small mesial setae, without
spines; apical spiniform setae are 0.5-0.53 of
length of telson.

BODY SIZE. Females are equal in size to
males; the largest collected female has tbl. 9.0
mm; the largest collected male has tbl. 10.0 mm.

COLORATION. Body, appendages and in-
ternal organs are yellowish (Fig. 2C). Bright
yellow eyespots are clearly visible on the head
both in males and in females.

GENBANK ACCESSION NUMBERS.
MW679708-MW679711.

TAXONOMIC REMARKS. Niphargus po-
tamophilus is morphologically, but not phylo-
genetically, close to V. hrabei (see above), from
which the former can be distinguished by:
1) more elongated body than in N. hrabei (Fig.
2C); 2) yellowish pigmentation of body
(Fig. 2C); 3) the presence of 1 setae on outer
lobe of maxilla (Fig. 9G); 4) the presence of
additional spines on dactyli of PpVI-VII (Fig.
10); 5) the absence of lateral row of simple setae
on basal segment of pleopod I1I (Fig. 11L); and
6) telson with well-developed dorsal and sub-
marginal spines (Figs 11J, K; 12H).

From related N. valachicus (see below), it
can be differentiated by: 1) less produced pos-
teroventral margins of epimeral plates [-11I (Fig.
11A-C); 2) the presence of 2 spines on each
posterodorsal margins of urosomite I and 1
spine — on urosomite II (Fig. 13G) (vs. 1 spine
on urosomite [ and 1 spine on urosomite Il in V.
valachicus); 3) shape of Gnl-II, which are al-
most quadrate (the width equal to the depth) in
N. potamophilus (Fig. 8D, F), while their width
is significantly less than depth in N. valachicus
(Fig. 14D, E); 4) the armature of dactyli of
PpIII-VII with only 2—3 additional spines in V.
potamophilus (Fig. 10) vs. 4-6 spines in N.
valachicus (Fig. 16); and 5) stouter telson (Figs
11J, K; 12H) (vs. more elongated and triangular
in shape in N. valachicus (Fig. 17H, 1)).

From N. magnus (see below), which is also
phylogenetically related to N. potamophilus,
the latter species can be separated by: 1) stouter
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body (Figs 11J, K; 12H); 2) more produced
posteroventral margins of epimeral plates I-111
(Fig. 11A—C); 3) the presence of 2 spines on
each posterodorsal margins of urosomite I and 1
spine — on urosomite II (Fig. 13G) (vs. 1 spines
+ several simple setac on urosomite I and 3
spines on urosomite I in N. magnus); 4) the
armature of dactyli of PpIII-VII (only 2-3 addi-
tional spines in N. potamophilus (Fig. 10) vs. 4
spines in N. magnus (Fig. 20)); 5) equal rami of
uropod I in males (Fig. 11D) (vs. unequal in
males of N. magnus (Fig. 21D)); 6) similar
uropod III in males and females (Fig. 11H, I)
(vs.different, with elongated outer rami in males
in N. magnus (Fig. 21H, I)).

ECOLOGY. Like N. hrabei (see above), N.
potamophilus lives in channels and small shal-
low, densely overgrown, well-warmed ponds
(Fig. 2D, E) only in the lower reaches of the Don
and Kuban rivers (Fig. 1), where other epigean
species of the genus Niphargus are absent. The
species is also more common and abundant in
ponds where a large number of mature individ-
uals are present, probably due to the absence of
large predators (e.g., fishes).

DISTRIBUTION. The species was origi-
nally described from the Don River delta near
Rostov-on-Don (Birstein, 1954), and was firstly
recorded from the basin of the Kuban River

(Fig. 1).

Niphargus valachicus Dobreanu et
Manolache, 1933
Figs 14-17.

Niphargus valachicus Dobreanu et Manolache, 1933:
104-106, fig. 2-4.

Niphargus mediodanubialis Dudich, 1941: 61-64,
figs 1-2.

MATERIAL EXAMINED. J (bl. 11 mm),
ZMMU Mb-1179, Georgia, Samegrelo-Zemo
Svaneti, Khobi Municipality, small pond near
road Chaladidi-Kulevi-Poti, 42°11°42.0”N,
41°42’19.9”E, about 2 m above sea level, hand
net sampling, 30 Jan 2019, coll. I. Marin & V.
Maslova.

DESCRIPTION.

HEAD: without rostrum, with yellow-pig-
mented spots close to anterior lobe and with
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subrounded lateral cephalic lobes and excavat-
ed anteroventral sinus.

PEREON: pereonites I-VII without setae,
smooth.

PLEOSOMA: pleonites I-1II with several
short marginal setae on each posterodorsal mar-
gin.

EPIMERAL PLATES (Fig. 17A-C): pos-
teroventral corners of epimeral plates I-11I with
significantly produced acute corners. Epimeral
plate I: ventral margin almost straight, posterior
margin slightly convex; without spines along
ventral margin; with 7 setae along posterior
margin; posteroventral angle tapered into a spike.
Epimeral plate II: posterior margin slightly con-
vex, ventral margin distinctly convex; with a
spiniform seta on ventral margin; 9 setac along
posterior margin; posteroventral angle tapered
into aspike. Epimeral plate I1I: posterior margin
oblique, ventral margin slightly convex; with a
spiniform seta on ventral margin; with 9 setae
along posterior margin; posteroventral angle
tapered into a spike.

UROSOMITES: urosomite I with 1 spine
accompanying 1-2 simple seta on each side
dorsolaterally, with 1 posteroventral spines near
basis of uropod I; urosomite II with 1 spine
accompanying 1 simple seta on each side dorso-
laterally, urosomite III unarmed.

COXAE (Figs 14D, E; 16A, C,E, G, I): ratio
of width/depth of coxal plates I-IV are 1/0.73,
1/0.74, 1/0.8 and 1/0.76, respectively; coxal
plate I oval, with rounded anteroventral corner,
armed with 11 marginal and 1 submarginal
setae, anterior margin of coxal plate II with 12
marginal setae; anterior margins of coxal plates
III and IV with rounded anteroventral corners,
13 and 14 marginal setae, respectively; coxal
plates V-VI with large lobes anteriorly, poste-
rior margins with 2 setae each; anterior margins
with 5 and 0 setae respectively; coxal plate VII
trapezoid, with concave ventral margin; poste-
rior lobe with 1 seta; coxal gills II-VI ovoid,
ratio of gills/bases of pereopod are 1.1/1, 1.1/1,
1/1, 0.9/1, 0.7/1, respectively.

ANTENNA 1 (Fig. 14A): slender, about
0.5-0.55 of body length; peduncular articles
moderately slender, ratio is 1/0.84/0.40; flagel-
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0.05 mm

Fig. 14. Niphargus valachicus Dobreanu et Manolache, 1933, J: A — antenna I; B — accessory flagellum
ofantenna I; C — antenna IT; D — gnathopod I; E — gnathopod II; F — distoventral corner of palmar margin
of chela of GnlI.

Puc. 14. Niphargus valachicus Dobreanu et Manolache, 1933, G': A — antenna I; B — nonoiaurebHblii
KryTuk anteHssl [; C — antenna II; D — ruatonon [; E — ruatonon 1I; F — nucroBeHTpanbHbIi yroa
ke Gnll.
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0.05 mm

Fig. 15. Niphargus valachicus Dobreanu et Manolache, 1933, 0": A — upper lip; B — lower lip; C, D —
mandible; E — incisor process and pars incisiva of mandible; F — maxilla I; G — same, distal margin of
outer lobe; H — maxilla II; I — maxilliped.

Puc. 15. Niphargus valachicus Dobreanu et Manolache, 1933, 0": A — pepxusis ry6a; B — Husknss ry6a;
C, D — manmubyna; E — pexxynmii oTpoCcToK u pars incisiva ManauOynsl; F — makcumna [; G — 1o xe,
TUCTaJIbHBIN Kpall Hapy»kHO# nonu; H — makcwwia 1I; | — makcwunen.
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Fig. 16. Niphargus valachicus Dobreanu et Manolache, 1933, ": A — pereopod I1I; B — dactylus of PIII;
C — pereopod IV; D — dactylus of PIV; E — pereopod V; F — dactylus of PV; G — pereopod VI; H —
dactylus of PVI; I — pereopod VII; J — dactylus of PVII.

Puc. 16. Niphargus valachicus Dobreanu et Manolache, 1933, J': A — nepeonon I1I; B— naxrunyc PIII;
C — mepeomnon IV; D — maktunyc PIV; E — nepeonon V; F — naxtunyc PV; G — nepeomnon VI; H —
npaktuinyc PVI; I — nepeonon VII; J — naxtunyc VIIL
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0.05 mm

Fig. 17. Niphargus valachicus Dobreanu et Manolache, 1933, 0": A~C — epimeral plates I-11I; D — uropod
I; E— same, spoon-shaped process of uropod I; F — uropod IT; G — uropod IIT; H, I — telson; J — pleopod
IIT; K, L — retinacle of pleopod III.

Puc. 17. Niphargus valachicus Dobreanu et Manolache, 1933, J': A—-C — snumMepanbsuble nuactunsl I-111;
D — ypomnox I; E — T0 xe, 105xk000pasubiit npugarok yporon I; F — yponox I1; G — ypomon ITI; H, T —
TenbeoH; J — mteonon I1I; K, L — perunakyna mieonon I11.
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lum consisting of 31 articles, most of them with
2 short aesthetascs each; accessory flagellum
short, 2-articulated (Fig. 14B); ratio of antennas
/11 is 1/0.7.

ANTENNA II (Fig. 14C): peduncular arti-
cles moderately stout, with several long setae
along ventral and dorsal margins, dorsal setae
slightly shorter than inner ones; flagellum rela-
tively short, consisting of 11 articles with rela-
tively short setae; lengths of peduncle articles 4/
5 is 1/0.94; flagellum is 0.95 of the length of
peduncular articles 4+5.

LABRUM (upper lip) (Fig. 15A): entire,
subrounded, with fine hair distally.

LABIUM (lower lip) (Fig. 15B): with en-
tire, subrounded, wide apart, parallel outer lobes
and well developed smaller inner lobes.

MANDIBLE (Fig. 15C-E). Left mandible:
incisor with 5 teeth, lacinia mobilis with 4 teeth;
with a row of 8 few spatulate setac and one long
seta at base of molar (Fig. 15D); ratio of mandib-
ular palp article 2/3 (distal) is 1/1.1; proximal
article of palp without setae; article IT with 9—11
setae; distal article with a group of 6 A-setae; 2—
3 groups of B-setae; 27 D-setae and 5 E-setae.
Right mandible: incisor process with 4 teeth,
lacinia mobilis toothed, with 8-9 dorsal teeth and
with a row of 9-10 raker setae (Fig. 15E).

MAXILLA I (Fig. 15F, G): inner lobe with
2 distal setae, outer lobe with 7 robust spines (6
spines with 1 strong lateral tooth each, inner
spine with 2-3 small lateral teeth (1-1-1-1-1-
1-3) (Fig. 15G)); palp 2-articulated, distal arti-
cle with 3 simple setae distally.

MAXILLA 1II (Fig. 15H): both plates with
numerous long distal simple setae, inner lobe
with row of fine setae along inner margin.

MAXILLIPED (Fig. 15I): inner plate short,
with 3 distal robust setae intermixed with 5
distal simple setae; outer plate reaching half of
palpal article 2 and bearing a row of 18 distolat-
eral spines and distal setae; palpal article 3 with
2 median and 1 distal bunches of setae at outer
margin; palpal article 4 with 1 median seta at
inner and outer margin; nail shorter than pedes-
tal, with 1 seta near basis.

GNATHOPOD I (Fig. 14D): ischium with a
group of 7-9 posterodistal setae; carpus is 0.35
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of length of basis and 0.50 of length of propo-
dus, with a single distal group of setae anterior-
ly, with transverse rows of setae along posterior
margin and a row of setae posterolaterally;
propodus subtrapezoidal, setose, with 8-9 rows
of setae at posterior margin, anterior margin
with 2 groups of total 4—7 setae each in addition
to anterodistal group of 67 setae, several groups
of short setae on inner surface, palmar corner
armed with 1 long spiniform palmar seta, 5
serrated spiniform setae, single supporting spin-
iform seta on inner surface; dactylus with 8 setae
along anterior margin, with row of short setae
along inner margin; length of nail is 0.2 of total
length of dactylus.

GNATHOPOD 1I (Fig. 14E, F): ratio of
length/width of basis is 0.3/1, with 2—3 dorsolat-
eral setae; ischium with 3 posterodistal setae;
carpus is 0.41 of length of basis and 0.69-0.70
of length of propodus, with distal group of setae
anteriorly, with row of seta along posterior
margin and a row of seta posterolaterally; pro-
podus subtrapezoidal, setose, almost equal to
propodus of Gnl (Gnl/IT as 0.96/1), posterior
margin with 10-11 rows of setae, anterior mar-
gin with 1-2 setae in addition to 8—10 anterodis-
tal setae, with several groups of setae on inner
surface, palmar corner with 1 strong palmar
spiniform seta, single supporting spiniform seta
on inner surface and 5 denticulated thick spini-
form setae on outer side (Fig. 14F); dactylus
with 7 setae along anterior margin and few short
setae along inner margin; the length of nail is
about 0.18 of total length of dactylus.

PEREOPODS III-1V (Fig. 16A, C) almost
similar in size and shape.

PEREOPOD III (Fig. 16A): basis is 3.6-3.7
times as long as wide, with posterior margin
bearing long marginal setae, with distoventral
group of setae; ischium short, rectangular, with
distoventral group of setae; merus with slender
simple setae along dorsal and ventral margins;
ratio of carpus/propodus is 0.8; propodus with 8
groups of spines along ventral margin; dactylus
relatively stout, slightly curved, sharp distally,
with 5 additional ventral spines and 1 median
short plumose seta at outer margin (Fig. 16B);
length of nail is 0.34 of total length of dactylus;
ratio of dactyli of PpIII/IV is 1/1.1.
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PEREOPOD IV (Fig. 16C): basis is 3.5
times as long as wide, with posterior margin
bearing long marginal setae, with distoventral
group of setae; ischium short, rectangular, with
distoventral group of setae; merus with slender
simple setae along dorsal and ventral margins;
ratio of carpus/propodus is 0.80; propodus with
8 groups of spines along ventral margin; dacty-
lusrelatively stout, slightly curved, sharp distal-
ly, with 5 additional ventral spines and 1 median
short plumose seta at outer margin (Fig. 16D);
length of nail is 0.34 of total length of dactylus.

PEREOPODS V-VII (Fig. 16E, G, I): the
lengths of PpV/VI/VII is 1/1.12/1.04.

PEREOPODV (Fig. 16E, F): ratio of length/
width of basis is 1/0.61, almost rectangular,
with distinct posteroventral lobe; posterior mar-
gin straight or slightly convex, with a row of 16
slender marginal setae; anterior margin convex,
with a row of 8 slender marginal setae, which
distinctly longer than posterior ones, and a group
of setac in distal part; ischium subquadrate;
merus with 5-6 bunches of slender spines along
dorsal margin and with 2 spines on ventral
margin; propodus slender, 7.9-8.0 times as long
as wide, with several bunches of short spines;
dactylus (Fig. 16F) with 7 small additional ven-
tral spines and 1 median short plumose seta at
outer margin.

PEREOPOD VI (Fig. 16G, H): ratio of
length/width of basis is 1/0.6, with distinct pos-
teroventral lobe and slightly concave or straight
posterior margin, bearing a row of 15 short
marginal setae; anterior margin convex, with a
row of 8 groups of marginal setac; merus with
several bunches of short spines along dorsal and
ventral margins; carpus with a group of spines
intermixed with single short setae; propodus
slender, about 8 times as long as wide, with
several group of short spines; dactylus (Fig.
16H) slender, with 8 additional ventral spine
and 3 short median plumose setae at outer
margin.

PEREOPOD VII (Fig. 161,J): ratio of length/
width of basis is 1/0.65, with posteroventral
lobe and slightly convex posterior margin bear-
ing a row of 13 short marginal setae; anterior
margin convex, with a row of 8 longer marginal
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setae; carpus with 4 groups of short spines along
dorsal and 3 along ventral margins; propodus
slender, about 7.9-8.0 times as long as wide,
with several groups of short spines; dactylus
(Fig. 16J) with 5 spines at inner margin and 2
short median plumose setae at outer margin.

PLEOPODS (Fig. 17]): pleopod I and II
with basal segment without setae, with 2 hooks
in retinacle; pleopod III with basal segment
armed 3 medium sized lateral plumose setae, 2—
3 medium size simple setac at surface and 2
coupling hooks in retinacle (Fig. 17L, K).

UROPOD I (Fig. 17D). Male: protopodite
longer than rami, 4.0 times as long as wide, with
dorsointernal row of 5 spiniform setae and 2
subdistal spines, dorsoexternal row of 7 slender
and one robust spines and characteristic spoon-
shaped appendage distally (Fig. 17E); rami
straight, almost subequal in length, endopodite
not paddle-like, with 5 dorsolateral and 3 mesial
spines accompanying several setae, 5 apical
spines; exopodite with 4 dorsal spines and 3
dorsomesial groups consisting of 2 spines and
1-2 setae each at outer surface, 5 apical spines.

UROPOD II (Fig. 17F): protopodite 3 times
aslongas wide, almost subequal rami; rami with
lateral, mesial and distal slender spines, en-
dopodite with 2 groups of spines dorsolaterally
and 3 spines ventrolaterally, 5 spines apically;
exopodite with 2 spines dorsolaterally, 4 spines
mesially and 5 apically.

UROPOD III (Fig. 17G): similar in females
and males; protopodite 1.8 times as long as
wide, without lateral and with 6-7 apical spin-
iform setae; rami unequal, endopodite short,
about 8.8-9.0 times shorter than exopodite,
with one lateral seta and 2 spiniform sectae
apically; distal article is 0.22 of length of prox-
imal article, with 2-3 groups of thin-flexible
setae along each margin and group of simple
setae apically; proximal article with 5—6 groups
of thin-flexible, plumose and spiniform setae
along inner and outer margins.

TELSON (Fig. 171, H): ratio of length/width
is 1/0.86 in males and 1/1.06 in females; cleft is
0.52—-0.58 of length of telson; margins straight,
narrowing apically; with variable armature, in-
cluding 3 medium size distal spines on each
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lobe, one dorsal spine and one slender lateral
spine, accompanying by 2 plumose setac on
each outer margins; sometimes there are single
slender spines on inner surface (Fig. 17H);
dorsal surface with 3—4 small mesial setae;
apical spiniform setae are 0.32—0.34 of length
of telson.

BODY SIZE. The largest collected male has
tbl. 14.0 mm.

COLORATION. Body, appendages and in-
ternal organs are grey- or yellowish, similar to
the coloration of representatives of the genus
Gammarus. Bright yellow eyespots are clearly
visible on the head both in males and in females.

GENBANK ACCESSION NUMBERS.
MW679712.

TAXONOMICREMARKS. Niphargus val-
achicus can be easily identified by: 1) shapes of
Gnl-II, which have the width significantly less
than the depth (Fig. 14D, E), 2) significantly
produced posteroventral margins of epimeral
plates I-1II (Fig. 17A—C) and 3) the presence of
5-7 additional spines of dactyli of PpIlI-VII
(Fig. 16). Niphargus mediodanubialis Dudich,
1941 is suggested as a junior synonym of this
species (Copilag-Ciocianu et al., 2017).

ECOLOGY. Specimens of N. valachicus
were found in a small, shallow pond with aquat-
ic vegetation, where large predators (e.g., fish-
es) were apparently absent. Another malacost-
racan species found there was Synurella sp.
(Amphipoda, Crangonyctidae).

DISTRIBUTION. The species was firstly
recorded from the southwestern Georgia and the
Kolkhida lowland valley of the Eastern Black
Sea (Colchis), as well as from the southwestern
Caucasus. Previously, it was recorded from the
floodplains and lowlands of the Danube River
in south-eastern Germany, Croatia, Hungary,
Serbia, reaching the lowlands of the Black Sea
in Bulgaria, Romania, Ukraine and Turkey,
and even to the shores of the Caspian Sea in
Iran (Dedju, 1980; Sket, 1981; Karaman, 1998;
Akbulut et al., 2001; FiSer et al., 2009b;
Copilas-Ciocianu et al., 2014,2017,2018). At
the same time, some records outside the Eu-
rope need to be clarified through molecular
genetic analysis.
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Niphargus magnus BirStein, 1940
Figs 18-22.

Niphargus longicaudatus magnus Birstein, 1940: 47—
48, fig. 1.

MATERIAL EXAMINED. NEOTYPE, &
(bl. 15 mm), ZMMU Mb-1174, Ochamchira
District, a spring near entrance to the Golova
Otapa cave, 42°55.321'N, 41°32.327’E, about
244 m above sea level, hand net sampling, coll.
D. Palatov, 4 February 2018.

Other material: ¢ (bl. 10 mm), ZMMU Mb-
1175, Abkhazia, Ochamchira District, same lo-
cality, collectors and data as neotype; 60'C,
1599, Abkhazia, Ochamchira District, same
locality, collectors and data as neotype.

DESCRIPTION.

BODY: yellowish, moderately slender.

HEAD: without rostrum, with yellow pig-
mented spots close to anterior lobe and with
subrounded lateral cephalic lobes and excavat-
ed anteroventral sinus.

PEREON: pereonites I-VII without setae,
smooth.

PLEOSOMA: pleonites I-III with several
short marginal setae on each posterodorsal mar-
gin.

EPIMERAL PLATES (Fig. 21A—C): pos-
teroventral corners of epimeral plates [-1II with
sharp posteroventral corners. Epimeral plate I:
ventral margin convex, posterior margin almost
straight; without spines along ventral margin;
with 8 setae along posterior margin; poster-
oventral angle tapered into a small spike. Epi-
meral plate II: posterior margin almost straight,
ventral margin distinctly convex; with a spini-
form seta on ventral margin; 7 setae along pos-
terior margin; posteroventral angle tapered into
a spike. Epimeral plate III: posterior margin
oblique, ventral margin slightly convex or al-
most straight; with 3 spiniform setae on ventral
margin; with 9 setae along posterior margin;
posteroventral angle tapered into a spike.

UROSOMITES: urosomite I with 1 slender
spine accompanying 1-2 simple seta on each
side dorsolaterally, with 1 posteroventral spines
near basis of uropod I; urosomite II with 3
slender spines accompanying few simple seta
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Fig. 18. Niphargus magnus Birstein, 1940, ": A — antenna I; B — accessory flagellum of antenna I; C —
antenna II; D — gnathopod I; E — distoventral corner of palmar margin of chela of GnII; F — gnathopod
II; G — distoventral corner of palmar margin of chela of GnllI.

Puc. 18. Niphargus magnus Birstein, 1940, 0': A — antenna I; B — 10H0JIHUTEIbHBIH K'Y THK aHTEHHBI
I; C — anrenna Il; D — ruatonon I; E — nuctoBentpanbublii yroa knemsn Gnll; F — ruaronox 11; G —
JIUCTOBEHTpalbHbIN yroia kiemHu Gnll.
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Fig. 19. Niphargus magnus Birstein, 1940, &": A — upper lip; B — lower lip; C, E — mandible; D, F —
incisor process and pars incisiva of mandible; G — maxilla I; H — same, distal margin of outer lobe; I —
maxilla IT; J — maxilliped.

Puc. 19. Niphargus magnus Birstein, 1940, G': A — epxuss ry6a; B — uusxnss ry6a; C, E — manau6yna;
D, F — pexyuuii OTpoCcToK u pars incisiva Mananodyisl; G — makcusna [; H — To ke, quctanbHbIi Kpaid
BHEIIHMH Jionactu; | — makcwia II; J — makcuunes.



Epigean Niphargus from the coastal plains of the Black and Azov seas 139

Fig. 20. Niphargus magnus Birstein, 1940, J': A — pereopod III; B — dactylus of PIII; C — pereopod IV;
D — dactylus of PIV; E — pereopod V; F — dactylus of PV; G — pereopod VI; H — dactylus of PVL; T —
pereopod VII; J — dactylus of PVII.

Puc. 20. Niphargus magnus Bir$tein, 1940, 0: A — nepeonog I1I; B — paxtumyc PIII; C — nepeonon 1V;
D — nmaktunyc PIV; E — nepeonon V; F — maktunyc PV; G — nepeonox VI; H — maktumyc PVI; [ —
nepeonox VII; J — maxtumyc PVIIL
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Fig. 21. Niphargus magnus Birstein, 1940, 3" (A-E, G, H, J, L, M) and ¢ (F, I, K): A-C — epimeral plates
I-1IT; D, F — uropod I; E — same, spoon-shaped appendage of uropod I; G — uropod II; H, T — uropod
II1; J, K — telson; L — pleopod I1I; M — retinacle of pleopod III.

Puc. 21. Niphargus magnus Birstein, 1940, ' (A-E, G, H, J, L, M) u § (F, I, K): A-C — snumepanbHbie
mwiactunsl [-111; D, F — ypomnon [; E — T0 ke, n0osxk000pa3Hbii mpunatok ypornoxn I; G — ypomon 11; H,
I — ypomnogn I1I; J, K — tenscon; L — mneonox I1I; M — petunakyna miaeonon 1.



Epigean Niphargus from the coastal plains of the Black and Azov seas

on each side dorsolaterally, urosomite III un-
armed.

COXAE (Figs 18D, F; 20A, C, E, G, I): ratio
of width/depth of coxal plates I-IV are 1/1, 1/
0.85, 1/0.95 and 1/1, respectively; coxal plate I
subquadrate, with rounded anteroventral cor-
ner, armed with 11 marginal and 1 submarginal
setae, anterior margin of coxal plate II with 12—
13 marginal setae; anterior margins of coxal
plates III and IV with rounded anteroventral
corners and 10 marginal setae each; coxal plates
V-VI with large lobes anteriorly, posterior
margins with 4-5 and 2 setae, respectively;
anterior margins with 6 and 0 setae respectively;
coxal plate VII trapezoid, with concave ventral
margin; posterior lobe with 1 seta; coxal gills
II-VI ovoid, ratio of gills/bases of pereopod are
1/1,0.9/1, 1.2/1, 1/2-1.3/1, 0.8/1, respectively.

ANTENNA 1 (Fig. 18A): slender, about
0.48-0.5 of body length; peduncular articles
moderately slender, ratio is 1/0.84/0.41; flagel-
lum consisting of 25 articles, most of them with
2 short aesthetascs each; accessory flagellum
short, 2-articulated (Fig. 18B); ratio of antennas
I/IT is 1/0.82.

ANTENNA II (Fig. 18C): peduncular arti-
cles moderately stout, with several long setae
along ventral and dorsal margins, dorsal setae
slightly shorter than inner ones; flagellum rela-
tively short, consisting of 13 articles with rela-
tively short setae; lengths of peduncle articles 4/
5 is 1/0.89; flagellum is 0.71 of the length of
peduncular articles 4+5.

LABRUM (upper lip) (Fig. 19A): entire,
subrounded, with fine hair distally.

LABIUM (lower lip) (Fig. 19B): with en-
tire, subrounded outer lobes slightly tilted on
each other and well developed smaller inner
lobes.

MANDIBLE (Fig. 19C-F). Left mandible:
incisor with 5 teeth, lacinia mobilis with 4 teeth;
with a row of 9 raker setae, few spatulate setae
and one long seta at base of molar (Fig. 20D);
ratio of mandibular palp article 2/3 (distal) is 1/
1-1.1; proximal article of palp without setae;
article IT with 12—13 setae; distal article with a
group of 9 A-setae; 3—4 groups of B-setae; 23—
25 D-setae and 6 E-setae. Right mandible: inci-
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sor process with 4 teeth, lacinia mobilis toothed,
with 8 dorsal and 3—4 ventral teeth and with a
row of 8 raker setae (Fig. 20F).

MAXILLA I (Fig. 19G, H): inner lobe with
a distal seta, outer lobe with 7 robust spines (6
spines with 1 strong lateral tooth each, inner
spine with 3 small lateral teeth (1-1-1-1-1-1—
3) (Fig. 19H)); palp 2-articulated, distal article
with 5-6 simple setae distally.

MAXILLA 1II (Fig. 191): both plates with
numerous long distal simple setae, inner lobe
with row of fine setae along inner margin.

MAXILLIPED (Fig. 19J): inner plate short,
with 3 distal robust setae intermixed with 6
distal simple setae; outer plate reaching half of
palpal article 2 and bearing a row of 18 distolat-
eral spines and distal setae; palpal article 3 with
2 median and 1 distal bunches of setae at outer
margin; palpal article 4 with 1 median seta at
outer margin; nail shorter than pedestal, with 1
seta near basis.

GNATHOPOD I (Fig. 18D): ischium with a
group of 7-9 posterodistal sctae; carpus is 0.45
of length of basis and 0.63 of length of propo-
dus, with a single distal group of setae anterior-
ly, with transverse rows of setae along posterior
margin and a row of setae posterolaterally;
propodus subtrapezoidal, setose, with 8 rows of
setae at posterior margin, anterior margin with 2
groups of total 5-7 setac each in addition to
anterodistal group of 8—10 sctae, several groups
of short setae on inner surface, palmar corner
armed with 1 long spiniform palmar seta, 4
serrated spiniform setae, single supporting spin-
iform seta on inner surface (Fig. 18E); dactylus
with 9 setae along anterior margin, with row of
short setae along inner margin; length of nail is
0.36 of total length of dactylus.

GNATHOPODI (Fig. 18F): ratio of length/
width of basis is 0.34/1, with 10—12 dorsolateral
setae; ischium with 6 posterodistal setae; carpus
is 0.48 of length of basis and 0.78 of length of
propodus, with distal group of setae anteriorly,
with row of seta along posterior margin and a
row of seta posterolaterally; propodus subtrap-
ezoidal, setose, larger than propodus of Gnl
(Gnl/IT as 0.74/1), posterior margin with 810
rows of setae, anterior margin with 2 groups of
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setae, 45 setae each, in addition to 8-10 an-
terodistal setae, with several groups of setae on
inner surface, palmar corner with 1 strong pal-
mar spiniform seta, single supporting spiniform
seta on inner surface and 3 denticulated thick
spiniform setae on outer side (Fig. 18G); dacty-
lus with 7 setae along anterior margin and few
short setae along inner margin; the length of nail
is about 0.3 of total length of dactylus.

PEREOPODS III-1V (Fig. 20A, C) almost
similar in size and shape.

PEREOPOD III (Fig. 20A): basis is 3.5-3.6
times as long as wide, with posterior margin
bearing long marginal setae, with distoventral
group of setae; ischium short, rectangular, with
distoventral group of setae; merus with slender
simple setae along dorsal and ventral margins;
ratio of carpus/propodus is 0.8; propodus with 5
groups of spines along ventral margin; dactylus
relatively stout, curved, sharp distally, with 3
additional ventral spines and 1 median short
plumose seta at outer margin (Fig. 20B); length
ofnail is 0.45 of total length of dactylus; ratio of
dactyli of PpIII/IV is 1/0.9.

PEREOPOD IV (Fig. 16C): basis is 3.7
times as long as wide, with posterior margin
bearing long marginal setae, with distoventral
group of setae; ischium short, rectangular, with
distoventral group of setae; merus with slender
simple setae along dorsal and ventral margins;
ratio of carpus/propodus is 0.87; propodus with
5 groups of spines along ventral margin; dacty-
lusrelatively stout, slightly curved, sharp distal-
ly, with 3 additional ventral spines and 1 median
short plumose seta at outer margin (Fig. 20D);
length of nail is 0.47 of total length of dactylus.

PEREOPODS V-VII (Fig. 20E, G, I): the
lengths of PpV/VI/VII is 1/1.52/1.52.

PEREOPODV (Fig. 20E, F): ratio of length/
width of basis is 1/0.67, almost rectangular,
with distinct posteroventral lobe; posterior mar-
ginslightly convex, with arow of 13—14 slender
marginal setae; anterior margin convex, with a
row of 4-6 slender marginal setae, which dis-
tinctly longer than posterior ones, and a group of
setae in distal part; ischium subquadrate; merus
with 3 bunches of slender spines along dorsal
margin and with 2 spines on ventral margin;
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propodus slender, 6.2 times as long as wide,
with several bunches of short spines; dactylus
(Fig. 20F) with 2 small additional ventral spines
and 1 median short plumose seta at outer mar-
gin.

PEREOPOD VI (Fig. 20G, H): ratio of
length/width of basis is 1/0.62, with distinct
posteroventral lobe and slightly concave or
straight posterior margin, bearing a row of 15
short marginal setae; anterior margin convex,
with arow of 5 groups of marginal setae; merus
with several bunches of short spines along dor-
sal and ventral margins; carpus with a group of
spines intermixed with single short setae; pro-
podus slender, about 6.7 times as long as wide,
with several group of short spines; dactylus
(Fig. 20H) slender, with 4 additional ventral
spine and a short median plumose seta at outer
margin.

PEREOPOD VII (Fig. 201, J): ratio of length/
width of basis is 1/0.62, with posteroventral
lobe and slightly convex posterior margin bear-
ing a row of 16 short marginal setae; anterior
margin convex, with arow of 6 groups of longer
marginal setae; carpus with 3 groups of short
spines along dorsal and ventral margins; propo-
dus slender, about 6.9-7.0 times as long as
wide, with several groups of short spines; dac-
tylus (Fig. 20J) with 4 spines at inner margin and
a short median plumose seta at outer margin.

PLEOPODS (Fig. 21L): pleopod I and II
with basal segment without setac or with a
medium size simple setac at surface, with 2
hooks in retinacle; pleopod III with basal seg-
ment armed 3 medium sized lateral plumose
setae, 2-3 medium size simple setae at surface
and 2 coupling hooks in retinacle (Fig. 21M).

UROPOD I (Fig. 21F, D): slightly different
in males and females.

Male (Fig. 21D): protopodite longer than
rami, 4.7 times as long as wide, with dorsointer-
nal row of 6 spiniform setae and 2 subdistal
spines, dorsoexternal row of 5 slender and one
robust spines and characteristic spoon-shaped
appendage distally (Fig. 21E); rami curved,
ratio of endopodite/exopodite is 1/0.61 in leng-
ht; endopodite not paddle-like, with 3 dorsolat-
eral and 3 mesial spines accompanying several
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setae, 5 apical spines; exopodite with 3 mesial
spines at inner surfase and 3 dorsomesial groups
consisting of 1-2 spines and 5-6 setae each at
outer surface, 5 apical spines. Female (Fig.
21F): protopodite longer than rami, 3.7 times as
long as wide, with dorsointernal row of 5 spin-
iform setae and 2 subdistal spines, dorsoexter-
nal row of 3 slender and one robust spines,
without spoon-shaped appendage; rami straight
ratio of endopodite/exopodite is 1/0.84 in leng-
ht; endopodite not paddle-like, with 3 dorsolat-
eral and 2 groups of mesial spines accompany-
ing several setae atinner surface, 5 apical spines;
exopodite with 3 mesial spines at inner surfase
and 2 dorsomesial groups consisting of 1-2
spines and 3—4 setae each at outer surface, 5
apical spines.

UROPOD 1I (Fig. 21G): protopodite 2.5
times as long as wide, almost subequal rami;
rami with lateral, mesial and distal slender spines,
endopodite with a spine dorsolaterally and 2
spines ventrolaterally, 5 spines apically; ex-
opodite with a spine dorsolaterally, 2 spines
mesially and 5 apically.

UROPOD III (Fig. 21H, I): different in
males and females. Male (Fig. 21H): proto-
podite 2.2 times as long as wide, with 2-3
groups of small lateral spines and with 5-6
apical spiniform setae; rami unequal, endopodite
short, about 11 times shorter than exopodite,
with 1-2 lateral setae and 3 spiniform setae
apically; distal article is 0.67 of length of prox-
imal article, with 4-5 groups of thin-flexible
setae along each margin and group of simple
setae apically; proximal article with 6-7 groups
of thin-flexible, plumose and spiniform setae
along inner and outer margins. Female (Fig.
211): protopodite 1.9-2.0 times as long as wide,
with 2 small lateral spines and with 56 apical
spiniform setae; ramiunequal, endopodite short,
about 9 times shorter than exopodite, with 2
spiniform setae apically, without lateral setae;
distal article is 0.37 of length of proximal arti-
cle, with 2 groups of thin-flexible setae along
each margin and group of simple setae apically;
proximal article with 5 groups of thin-flexible,
plumose and spiniform setaec along inner and
outer margins.
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TELSON (Fig. 21J, K): ratio of length/
widthis 1/0.90-0.97; cleftis 0.58-0.65 of length
of telson; margins straight or weakly rounded,
narrowing apically; with variable armature, in-
cluding 3—4 medium size distal spines on each
lobe, one group dorsal spines, including 1-3
spines (sometimes accompanied by single
spikes) and one lateral spine, accompanying by
2 plumose setae on each outer margins; dorsal
surface with 1-3 small mesial setae; apical
spiniform setae are 0.34-0.38 of length of tel-
son.
BODY SIZE. One of the largest Caucasian
species of the genus Niphargus. Females are
mostly subequal in size to males; the largest
collected female has tbl. 18.0 mm; the largest
collected male has tbl. 16.0 mm.

COLORATION. Body, appendages and in-
ternal organs are yellowish (Figs 22A; 23),
characteristic to epigean representatives of the
genus Niphargus. Bright yellow eyespots are
visible on the head in males and females (Fig.
23A, B). Gonads of females and eggs are purple.

GENBANK ACCESSION NUMBERS.
MW679713, MW679714.

TAXONOMIC REMARKS. The species
was originally described as N. longicaudatus
magnus with morphological affinity to Niphar-
gus longicaudatus karamani Schellenberg,
1935. In the original description, the distinctive
features of the species were: 1) telson splitting
for only 2/3 of'its length, 2) unequal elongated
rami of uropods I in males, and 3) elongated
outer ramus of uropod III in males (see Birstein,
1940, 1952). From other epigean Caucasian
species, N. magnus can be distinguished by:
1) relatively slender pigmented body (Figs 22A;
23); 2) less produced posteroventral margins of
epimeral plates I-1II (Fig. 21A—C); 3) the pres-
ence of 1 spine on each posterodorsal margins
of urosomite I and 3 spines on urosomite II;
4) unequal rami of uropod I in males (Fig. 21D);
5) dissimilar uropod III in males and females
(Fig.21H, 1), with elongated outer rami in males
(Fig. 21H).

Sidorov (2014) concluded that N. magnus is
a senior synonym of N. iniochus Birstein, 1941,
considering the structure of epimeral plates I-
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10 mm

Fig. 22. Live coloration (A) and characteristic biotopes (B—D) of Niphargus cf. magnus Birstein, 1940 in
the Tsuskhvadz River, Krasnodar Krai, Lazarevsky City District, south-western Caucasus.

Puc. 22. [lpmwxusaenHas okpacka (A) u xapakrepusie 0norons! (B—D) Niphargus cf. magnus Birstein, 1940
Ha peke LlycxBamk, Kpacnonapckuii kpaii, Jlazapesckuii paiion, roro-3anannsiii KaBkas.
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C-E
10 mm

Fig. 23. Live coloration (A-E) and fixed individual (F) of Niphargus cf. magnus BirStein, 1940 from Agura
River, Krasnodar Krai, Khosta City District, south-western Caucasus.

Puc. 23. Tlpmwxkusnennas okpacka (A—E) u 3aduxcuposannas ocodb (F) Niphargus cf. magnus Birstein,
1940 u3 pexu Arypa, KpacHogapckuii kpail, XocTuHCKHI paiioH, roro-3anaaHsiii KaBkas.

IIT and mouthparts. At the same time, by our
opinion the specimens identified by Sidorov
(2014)as N. iniochus from the Nizhne-Shakuran-
skaya (=Lower Shakuran) Cave (unfortunately,
genetically unexamined) is actually a medium-
sized species from the “Niphargus magnus”
species complex, not related to N. iniochus (see
Fig. 24). Thus, we question this conclusion.
ECOLOGY. Niphargus magnus was origi-
nally described as subterranean species from a
subterranean stream and shallow puddles in
Otapa Cave (Birstein, 1940). At the same time,
based on our observations, the species usually
lives in shallow water ponds outside caves,
similar to other epigean species described above.

Unlike other species, it prefers small standing
reservoirs in the mountain-forest zone (Fig.
22B, C), often completely filled with fallen
leaves (Fig. 22D). It is possible that some pop-
ulations or cryptic species have adapted to liv-
ing in subterranean stagnant reservoirs or enter
caves together with flood water. In the field, we
noted that individuals of this species curl up in
a spherical structure as a reaction to the external
action (e.g., attack of the predator), which is
observed for the first time (Fig. 22A).
DISTRIBUTION. The species described by
Birstein (1940) is probably endemic to Eastern
Abkhazia, since it was originally described from
the Otapa Cave located in the Ochamchir Dis-
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OUTGROUP

Fig. 24. Reconstruction of phylogenetic positions of the studied species of the genus Niphargus based on
COI mtDNA gene marker (ML algorithm, GTR+G+I model, Akaike Information Criterion (AIC) — aLRT
SH-like fast likelihood-based method). The sequences of the related species were taken from the GenBank
(NCBI) database. Caucasian (+Crimean) clades are marked with red.

Puc. 24. dunoreHetnyeckas peKOHCTPYKIMS HCCIEAYyEeMbIX BUAOB pona Niphargus Ha OCHOBE I'€HETH-
gyeckoro Mapkepa COI mt/IHK (anropurm ML, monens GTR+G+I, nndopmarmonnsiii kpurepuii Akaike
(AIC) — aLRT SH-momo06HbIi MeToa ObIcTporo npaBaonoaodus). CHKBEHCH POJCTBEHHBIX BUOB OBLIN
B3sThI U3 0a3bl nanHbix GenBank (NCBI). KaBkasckue (+KkpbIMCKHE) KJIa/(bl OTMEYEHBI KPACHBIM.
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trict of Abkhazia (Birstein, 1940, 1952). At the
same time, molecular genetic studies revealed
that the Colchis lowland is inhabited by a com-
plex of several cryptic species (see Fig. 24)
distributed from Tuapse (Russian Federation)
to Hopa (north-eastern Turkey) (Fig. 1), the
study of which requires a detailed study and
clarification of the ranges of each of the species.

Phylogenetic part

The calculated intraspecific pairwise genet-
ic distances (p-distances) in the studied popula-
tions of N. potamophilus, N. hrabei and N.
valachicus are very low, being about 0.012,
0.002 and 0.001 substitutions per 100 nucle-
otides (1.2, 0.2 and 0.1%), respectively. The
average genetic differences of Caucasian popu-
lations of N. hrabei and N. valachicus from
others localities (Germany, Austria, Serbia,
Croatia, Hungary, Romania and Turkey), based
on the sequences from GenBank (NCBI), are
about 0.006 and 0.005 substitutions per 100
nucleotides (0.6 and 0.5%), respectively. At the
same time, the estimated intraspecific pairwise
genetic distance (p-distances) in the studied
population of N. magnus is 0.131 substitutions
per 100 nucleotides (13.1%), which indicates
the presence of a complex of several cryptic
species (see Fig. 24).

The interspecific pairwise genetic distances
(p-distances) between the phylogenetically re-
lated N. valachicus, N. potamophilus and N.
magnus (complex) were calculated (Table 1)
based on obtained (COI mtDNA) and sequenc-
es from GenBank (NCBI). The genetic distanc-
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es exceed 0.175-0.211 substitutions per 100
nucleotides (17-21%). The estimated diver-
gence time (node ages) (after Guy-Haim et al.
(2018) suggested minimum 0.0077 substitu-
tion/Mya for molecular clock calibration based
on COI mtDNA gene marker for Typhlocaris
spp. and maximum 0.0516 substitution/Mya for
molecular clock calibration based on COI mtD-
NA gene marker for Stygiocaris spp.) vary from
3.4 to 27 Mya, respectively, which suggests a
long-time separation/isolation of these lineag-
es. However, for more accurate dating, special
studies are needed.

Our phylogenetic reconstruction, based on
sequences of COI mtDNA gene marker of the
studied species, confirmed the well-isolated
position of N. hrabei, which is not related to any
other Caucasian species of the genus Niphar-
gus, as well as the close phylogenetic relation-
ship between N. valachicus, N. potamophilus
and N. magnus (see Fig. 24). The presented
phylogenetic tree (Fig. 24) also demonstrates a
great abundance of the Caucasian lineages with-
in the genus Niphargus, and the presence of
several well-isolated lineages within the
“Niphargus magnus” species complex.

Discussion

As noted earlier, molecular genetic studies
of numerous European and Balkanian niphar-
gids have postulated that species of the genus
tend to have a limited distribution, being mostly
narrow endemics (Fiser ef al., 2008; Eme et al.,
2017; Deli¢ et al., 2017). At the same time,
widespread taxa that have been subjected to

Table 1. Pairwise genetic (COI mtDNA) distances (p-distances) and estimated node age (Mya) (after
Guy-Haim ez al. (2018)) of studied species of the genus Niphargus (our data and data from GenBank

(NCBI) database).

Ta6muna 1. ITomapusie renerndeckue (COI mT/IHK) paccrostaust (p-aucTaHIMM) U HIPUMEPHBIH BO3pacT
y350B (MiH. sreT) (o Guy-Haim et al. (2018)) n3yuennsIx BunoB pona Niphargus (Halu JaHHBIE H

nansbie 6a3el GenBank (NCBI)).

Taxon

Calculated p-distances / Estimated node age (Mya)

Niphargus valachicus

Niphargus potamophilus

Niphargus potamophilus
Niphargus magnus

0.175/3.39-22.72
0.211/4.09-27.40

0.209 / 4.05-27.14
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careful molecular genetic studies, as a rule,
turned out to be complexes of cryptic species,
which is also true even for epigean species
(Lefébure et al., 2006,2007; Deli¢ et al.,2017).
Ranges of the species distribution over 200 km
are considered the exception rather than the rule
in niphargids (Trontelj ef al., 2009).

According to our molecular genetic data,
different distribution patterns were observed in
the studied species. The previously relatively
widespread Caucasian N. magnus is indeed rep-
resented by numerous narrowly localized spe-
cies, widely distributed in the Colchis, while the
other three species show low intraspecific ge-
netic divergence over the area of distribution.
Moreover, the Caucasian specimens of N. hra-
bei and N. valachicus are almost identical to the
European and Turkish ones, and N. potamophi-
lus also showed weak genetic divergence be-
tween most distant studied localities separated
for more than 250 km (Figs 1; 23). It is also
extremely interesting and promising to study the
close phylogenetic relationships of two widely
distributed species (N. valachicus and N. pota-
mophilus) with the “Niphargus magnus” spe-
cies complex, whose species are also epigean,
but characterized by a narrowly localized distri-
bution. Perhaps this will help to understand the
mechanisms of settlement. Actually, the differ-
ence between the habitats of N. magnus and
other studied epigean species is that it is more
often found in fairly well-isolated forest reser-
voirs located in various ravines, between which
the flood exchange is difficult, than in coastal
plains.

The question of how these species are dis-
persed remains open. It is considered that the
dispersal of such species is mediated by floods
or seasonal river flooding (passive long-range
dispersal events) (Van Leeuwen et al., 2013;
Copilas-Ciocianu et al., 2018), which, howev-
er, cannot explain the isolation of N. potamo-
philus and N. hrabei in the lower and middle
reaches of the Kuban River, respectively (Fig.
1). Also, the very low genetic divergence of
European/Turkish/Caucasian/Iranian popula-
tions of N. valachicus and European/Caucasian
populations of N. hrabei, separated by the Black
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Sea from the studied populations from the Rus-
sian territory, suggests a recent dispersal sce-
nario instead of either direct gene transfer or
water flows. According to the proposed hypoth-
eses, it can be assumed that the observed pattern
of settlement was formed recently, possibly in
the Late Pleistocene (129—11.7Kya), when the
water level and salinity of the Black and Caspi-
an seas varied significantly, and there were even
several episodes of their direct interconnection
(Badertscher et al., 2011), or these species in-
vaded coastal freshwaters from the Paratethys
during the Pliocene (5.3-2.58Mya) (Straskra-
ba, 1972; Sket, 1981). According to our data,
the first dating looks more real.

Also, the well-isolated phylogenetic posi-
tion of N. potamophilus with a relatively shal-
low intraspecific genetic structure and relative-
ly long isolation (at least 3.5Mya) from related
species (Fig. 1; Table 1) coincides with earlier
molecular genetic data obtained on other inver-
tebrates, which indicate the existence of an
ancient Plio-Pleistocene refugium in the deltas
oftherivers ofthe Sea of Azov, where genetical-
ly stable populations/species were preserved
for a long time (Tomilova et al., 2020). The
separation of different phylogenetic lineages in
the rivers of the Sea of Azov basin probably
occurred in the Late Pliocene (about 3.6—
2.6Mya), which probably contributed to the
change in the boundaries of freshwater basins in
the Ponto-Caspian region (Tomilova et al.,
2020).

According to our observations, all the stud-
ied species (except N. magnus) live in exactly
the same habitats (biotopes), but the epigean
niphargids in the Caucasus have never been
found together, in the same water reservoir, or
even in neighboring ones, but were always sep-
arated by quite significant distances, in contrast
to the data from the Danube delta (Copilas-
Ciocianu ef al., 2018). In the Caucasus, these
species usually occur together with epigean
representatives of the family Crangonyctidae
(e.g., Synurella spp. or Lyurella spp.), but never
with other niphargids. Due to the relatively
large distances between the localities we have
studied, it is impossible to represent precise
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conclusions about the direct ecological compe-
tition of these species, but we will try to do this
by analyzing stable isotopes (6'*C/3"°N) in the
future (see Marin et al.,2021). Itis possible, that
the niche differentiation between niphargids is
really weaker than in Niphargidae/Crangonyc-
tidae sympatric species (Akbulut ef al., 2001;
Copilas-Ciocianu ef al., 2014, 2018).
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