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ABSTRACT. Four new species of the Caucasian
crangonyctid genus Diasynurella Behning, 1940 (Crus-
tacea: Amphipoda: Crangonyctidae) are described from
stygobiotic habitats of the Russian Federation, Georgia
and Armenia based on an integrative approach. The
interspecific genetic divergence (by COI mtDNA gene
marker) between newly discovered species of the ge-
nus vary from 17 to 31%, which indicate long-time
isolation, starting at least since the Pliocene. The arti-
cle discusses the morphology, phylogeny and distribu-
tion of these species, as well as a differential key for all
species is provided. DNA barcoding data are presented
for all species of the genus for the first time.

How to cite this paper: Palatov D.M., Marin L.N.
2023. Diversity of the Caucasian genus Diasynurella
Behning, 1940 (Amphipoda: Crangonyctidae) with de-
scription of four new species // Arthropoda Selecta.
Vol.32. No.1. P.23-55. doi: 10.15298/arthsel. 32.1.03

PE3IOME. Ha ocHOBe MHTErpaTUBHOTO TOJXOJa
U3 TOJI3EMHBIX (POJHHMKOBBIX) MecTooOuTanuii Poc-
cuiickoil ®enepanuu, 'py3un 1 ApMEHUH OINMCAHBI
YeThIPE HOBBIX BH/JIA KABKA3CKUX aM(HII0/1-KPAaH OHHK-
taa popa Diasynurella Behning, 1940 (Crustacea:
Amphipoda: Crangonyctidae). MexBumoBasi TeHETH-
yeckas guBepreHnus (mo renHomy mapkepy COI
mT/IHK) Mex 1y BHOBH OOHApY>KEHHBIMHU BUAAMH POJIa
BapbupyeT oT 17 10 31%, AeMOHCTpHUPYS TOITOCPOU-
HYIO M30JISILIMI0, HAYWHAas, 10 KpaitHelt mepe, ¢ [lnno-
nena. B cratbe oOcyxnarorcsi Mmopdosorus, ¢uore-
HUSI ¥ PaCIIpOCTPaHEHHE, a TAKXKe PUBOANTCS tudde-
PEHIMATIBHBIN KIIOY JUIsl BCeX BUAOB. JlaHHbBIC IITPUX-
koaupoBanusi JIHK a1s Bcex BUAOB poJia mpejicTaBiie-
HBI BIICpPBBIC.

Introduction

The family Crangonyctidae Bousfield, 1973 (Crus-
tacea: Amphipoda) currently includes 13 valid genera
with more than 230 species of groundwater or epigean
fresh water amphipods widely distributed in the Palae-
arctic and Nearctic [Horton et al., 2020; Palatov, Marin,
2020, 2021; Marin, Palatov, 2021a, b, 2022a, b; Can-
nizzaro et al., 2021]. About half of crangonyctid gen-
era, and to be precise, five genera (namely, Caucasian
Diasynurella Behning, 1940, Central Eurasian Volgo-
nyx Marin et Palatov, 2021 and Uralocrangonyx Marin
et Palatov, 2022, Far Eastern Amurocrangonyx Sido-
rov et Holsinger, 2007 and North American Stygonyx
Bousfield et Holsinger, 1989), are known as monotyp-
ic [Behning, 1940; Bousfield, Holsinger, 1989; Sidor-
ov, Holsinger, 2007; Marin, Palatov, 2021a, 2022a].
Also, it was suggested that Crangonyx islandicus Sva-
varsson et Kristjansson, 2006 represents a separate
lineage of the generic level [Marin, Palatov, 2022a]. At
the same time, an undescribed hidden diversity is pro-
posed for some of these genera [Marin, Palatov, 2022a],
and they are still insufficiently studied, especially in
the Palearctic.

The only known Caucasian species of the crango-
nyctid genus Diasynurella Behning, 1940, D. wachus-
chtii Behning, 1940, was described from single spring
on the Tskhra-Tskharo pass way near the mountain
road from Bakuriani to Tabitskuri (Samtskhe-Javakhe-
ti, Georgia) [Behning, 1940]. Lately, Karaman [1974]
synonymized Diasynurella with the genus Synurella
Wrzesniowski, 1877, while recent molecular genetic
studies showed the validity of the former genus [Pala-
tov, Marin, 2020; Marin, Palatov, 2021a, b]. In some
phylogenetic reconstructions, it is sometimes consid-
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ered as a sister clade of the genus Pontonyx Palatov et
Marin, 2021 [Marin, Palatov, 2021a]. However, the
phylogenetic position of both genera is currently not
obvious [Copilas-Ciocianu et al., 2019; Palatov,
Marin, 2020; Marin, Palatov, 2021a, b]. The only
presented time-calibrated phylogeny [Copilas-Cio-
cianu ef al., 2019] showed that the genus Diasynurel-
la separated from the related taxa in the Cretaceous,
about 80—100 Mya, what is related with the time of the
division of Laurasia, while speciation within the genus
has been occurring since the end of the Paleogene,
about 40 Mya.

Currently described stygobiotic crangonyctid di-
versity from the Caucasus is recently increasing, and
already includes more than 19 endemic species [Beh-
ning, 1940; Derzhavin, 1945; Marin, Palatov, 2021a,
b, 2022b; Palatov, Marin, 2021; Marin, Palatov, in
press], while the actual diversity of the family Crango-
nyctidae is still far from being completely studied.
There are some difficulties of collecting these crusta-
ceans due to their very small size: the body length of
adults rarely exceeds 4.5 mm. In the course of the
extensive zoological studies of stygobiotic fauna in
2011-2022 years, numerous specimens of the genus
Diasynurella were found in several highly geographi-
cally remote areas, i.e. Rostov area (Northern Black/
Azov Sea Lowland) and Samur forest in Dagestan
(northwestern Hyrcania) in Russian Federation, coastal
habitats of the western Georgia (Colchis Lowland) and
mountainous part of Armenia. An integrative approach
showed that our material includes four undescribed
lineages, which are well separated by morphology and
genetically, and the aim of this communication is to
describe them as new species.

Material and methods

SAMPLE COLLECTION AND PROCESSING. Am-
phipods were collected using hand net in various epigean
and subterranean water resources of the Ciscaucasian Plain,
the southern slope of the Great Caucasian Ridge and the
Lesser Caucasus in 2011-2022 years. All samples were fixed
in 90% solution of ethanol. Photographs of alive coloration
in situ were made using digital camera CanonG16. Photo-
graphs of morphological features were made with digital
camera attached to light microscope Olympus ZX10 and
Olympus CX21. The scanning electron microscopy (SEM)
images were made using the Vega 3 Tescan microscope in
the Yu.A. Orlov Paleontological Museum of the Paleonto-
logical Institute of the Russian Academy of Sciences, Mos-
cow. Amphipods were placed in 95% ethanol, cleaned in an
ultrasonic cleaner then dehydrated with acetone, critical-
point dried (CPD), fixed on specimen stubs with double-sided
and coated with gold by sputtering using Polaron PS 100.

The body length (bl.,, mm), the dorsal length from the
distal margin of head to the posterior margin of telson,
without uropod III and both antennas, is used as standard
measurement. The type material is deposited at the collec-
tion of Zoological Museum of Moscow State University,
Moscow, Russia (ZMMU). Additional material is deposited
in the author’s personal collection at the A.N. Severtsov

Institute of Ecology and Evolution of the Russian Academy
of Sciences, Moscow, Russia (LEMMI).
AMPLIFICATION AND DNA SEQUENCING. The
mitochondrial cytochrome oxidase ¢ subunit I (COI mtD-
NA) gene has been proving as extremely informative in
previous studies at both population and species level [Avise,
1993; Palatov, Marin, 2020; Marin, Palatov, 2021a, b]. To-
tal genomic DNA was extracted from muscle tissue using
the innuPREP DNA Micro Kit (Analitik Jena, Germany).
The COI mtDNA gene marker was amplified with the using
of the universal primers LCO1490 (5'-GGTCAACAAAT-
CATAAAGATATTGG-3") and HC02198 (5'-TAAACT-
TCAGGGTGACCAAAAAATCA-3") under the standard pro-
tocol conditions [Folmer et al., 1994]. PCR products were
then sequenced using Genetic Analyzer ABI 3500 (Applied
Biosystems, USA) and BigDye 3.1 (Applied Biosystems,
USA) with forward and reverse primers. Dataset of aligned
sequences of COI mtDNA gene markers, about 617 base
pairs in length used in the study were taken from GenBank
(NCBI) (Table 1) and the personal database of authors.
Pairwise genetic divergences (p-distances) and standard
errors (S.E.) were calculated based on available sequences of
COI mtDNA gene marker using MEGA 7.0 with the Kimura
2-Parameter (K2P) model of evolution [Kimura, 1980].
PHYLOGENETIC ANALYSIS. Dataset of consensus
sequence was obtained with MEGA 7.0. The best evolution-
ary substitution model was determined using MEGA 7.0
[Kumar ef al., 2016] and jModeltest2.1.141 (Diego Darriba,
Universidade da Coruila as part of the Computer Architec-
ture Group (GAC), Coruna, Spain) on XSEDE via the
CIPRES (Cyber Infrastructure for Phylogenetic Research)
Science Gateway V.3.3 (http://www.phylo.org/). Phyloge-
netic analysis was conducted using PhyML 3.0 [Guindon ef
al., 2010] with several models based on BIC (Bayesian
Information Criterion) and AIC (Akaike Information Crite-
rion). All obtained trees were used only to satisfy the phylo-
genetic position of the genus within the family Crangonyc-
tidae. They are not presented in the article being identical to
the time-calibrated phylogenetic tree presented on Fig. 21.
MOLECULAR CLOCK ANALYSIS was performed
based on Bayesian Inference (BI) trees generated with the
BEAST?2 package [Bouckaert ef al., 2014]. Maximum Clad
Credibility Tree was obtained using Tree Annotator v2.5.1,
with 10% burn-in and selected mean node height [Bouckaert
et al., 2014, 2019]. The resulting trees were visualized with
FigTree v1.4.3. Calibration points were chosen based on the
adapted time-scale [McInerney et al., 2014] and the analysis
of historical events [Popov et al., 2004, 2006].
ABBREVIATIONS: Mx — maxilla; Gn — gnathopod;
P — pereopod; Pp — pereopods; Pl — pleopod; Ep —
epimeral plate; U — uropod.

Results
Taxonomic part

OrderAmphipoda Latreille, 1816
Infraorder Gammarida Latreille, 1802
Family Crangonyctidae Bousfield, 1973
Diasynurella Behning, 1940

INCLUDED SPECIES. Diasynurella wachuschtii Beh-
ning, 1940 (the type species), D. kiwi Marin et Palatov sp.n.,
D. dzhamirzoevi Palatov et Marin sp.n., D. cavatica Palatov
et Marin sp.n. and D. khalabensis Palatov et Marin sp.n.
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DIAGNOSIS. Size relatively small, up to 34.5 mm in
females, which are larger than males. Body smooth, not
pigmented (troglomorphic), urosomites partly fused, with
marked suture between segments, without dorsal spines.
Urosomite I free, urosomites II and III completely fused or
free. Head without rostrum, lateral lobe rounded anteriorly;
black eye (ommatidia) or yellow spots absent on head. An-
tenna I longer than antenna II; primary segments of flagel-
lum without aesthetascs; accessory flagellum 2-segmented.
Antenna II with small calceoli in males. Upper lip rounded
apically, margin not incised. Mandible with well-developed
incisor process and lacinia mobilis and underlying row of
spines; molar process triturative; palp 3-segmented. Maxilla
I: inner plate with 2—4 long plumose setae apically; outer
plate with seven robust serrate spines apically; palp 2-seg-
mented, with short setae and spines apically. Maxilla II:
inner plate oval, broader than outer plate, with oblique row
of long plumose setae along inner margin; both plates with
numerous setae apically. Maxilliped: inner plate with nu-
merous spines and stiff-like setae apically; outer plate with
short stiff-like setae on apex and along inner margin; palp 4-
segmented. Lower lip with well-developed outer lobes; in-
ner lobes small; lateral processes rather short, usually nar-
rowly rounded distally. Gnathopods I-II robust, unequal in
size and dissimilar shape (Gnl smaller than GnlI); palm of
Gnl mostly trapezoidal in shape, while palm of GnlI close to
rectangular-like form; palmar margin in both gnathopods
with double row of typically distally notched spines. Pereo-
pods -1V mostly subequal, pereopod V shorter than pereio-
pods VI and VII. Coxal gills on pereopods II-VI moderately
small, pedicellate, oblong. Posterior corners of epimeral
plates I-II sharp, posterior margins with few short setae,
ventral margins with few spines, differing in size. Pleopods
biramous, subequal in length, with two coupling hooks in
retinacula. Uropods I-II biramous, rami and peduncles armed
with strong simple spines; uropod I greatly with equal rami;
uropod II with equal rami, about as long as length of pedun-
cle; uropod III uniramous, with short non-segmented ramus.
Telson rectangular in shape, distal margin with deep V-
shaped distal notch, reaching almost 1/2 of length of telson.

DIFFERENTIAL DIAGNOSIS. The genus Diasynurel-
la is well distinguished from all other Palearctic genera of
the family Crangonyctidae by the following features: 1) free
urosomal segment I (fused in Pontonyx, Synurella and Ly-
urella); 2) fused urosomal segments I and III with distinct
sutures (vs. free urosomal segments in Amurocrangonyx,
Crangonyx, Uralocrangonyx and Palearcticarellus; com-
pletely fused urosomal segments without suture in Synurel-
la); 3) well developed inner lobes of labium (vs. almost
completely reduced in Eosynurella); 4) subquadrate propo-
dus of gnathopods I (vs. oval propodus of pereopod I in
Amurocrangonyx, Crangonyx, Uralocrangonyx and Pale-
arcticarellus); 5) elongated propodus of gnathopod II (mostly
oval in Pontonyx, Amurocrangonyx, Crangonyx, Uralocrang-
onyx and Palearcticarellus); 6) simple endopodite of uro-
pod I (vs. paddle-like endopodite of uropod I in Volgonyx);
7) well-developed two-segmented uropod III (vs. rudimen-
tary two-segmented uropod III in Pontonyx and Synurella;
and mostly reduced unsegmented uropod III in Lyurella); 8)
the absence of an additional terminal knob on peduncle of
uropod III (vs. present in Pontonyx); 9) with single addition-
al spine-like setae on dactyli of pereopods I1I-VII (vs. Amuro-
crangonyx, Eosynurella and Lyurella), 10) two coupling
hooks in retinacules of pleopods (vs. more than two hooks in
Amurocrangonyx, Synurella, Palearcticarellus, Crangonyx,
Uralocrangonyx and Volgonyx).

ECOLOGICAL REMARKS. All species of the genus
are characterized by number of the following common eco-
logical features: 1) mature adults have very small body sizes
(3.0-4.5 mm of total body length); 2) females of all species
carry only one—two eggs, which are very large and occupy
the entire volume of marsupial cavity; and 3) it is obvious
that these crustaceans are not able to spread beyond water
resources of spring or spring/cave system, since all currently
known species are found only in single spring or cave water-
course.

Diasynurella wachuschtii Behning, 1940

Diasynurella wachuschtii Behning, 1940: 37, figs. 17, 18 [type
locality — Tskhra-Tskharo, Georgia].

DIAGNOSIS. Only females are known. Body small (up
to 4.5 mm), unpigmented. Distal article of accessory flagel-
lum of antenna I is about 2.3X shorter than basal one. Inner
plate of maxilla I with two plumose marginal setae. Inner
plate of maxilla II with row of two plumose setae. Gnatho-
pod I with palm about 1.5X as long as wide, gnathopod II
subrectangular, with palm about 2.0X as long as wide in
females. Coxal gills VII absent. Epimeral plate I with dis-
tinct produced distally, pointed, without spines. Epimeral
plate II distally produced and sharply pointed, ventral mar-
gin armed with one spine. Epimeral plate III subtrapezoidal,
blunted distally, ventral margin armed with one spine. Pleo-
pod peduncles with two coupling hooks in retinacula. Uro-
somite | completely free, urosomites II and III fused. Basal
article (peduncle) of uropod III with one distal spines, ramus
without lateral spines. Telson with triangular distal notch,
reading about 0.3X of its length.

REMARKS. Currently, males are known only for one
species, Diasynurella kiwi Marin et Palatov sp.n. (see be-
low), but we believe that they simply cannot be caught
because of their very small body size (about 2 mm), even
smaller than females of known species.

GENBANK ACCESSION NUMBERS. LK028565,
LK028566.

DISTRIBUTION. The species was described and is still
currently known only from the Samtskhe-Javakheti region in
southern Georgia (SW Caucasus), from spring on the Tskhra-
Tskharo mountain pass near the road from Bakuriani to
Tabitskuri [Behning, 1940].

Diasynurella kiwi Marin et Palatov sp.n.
Figs 1-5.

MATERIAL EXAMINED. Holotype ¢ (bl. 3.0 mm), ZMMU
Mb-1248 Russian Federation, Ciscaucasia, Rostov Oblast’, Ros-
tov-on-Don, Proletarskiy district, 47°13"59.9”N 39°47°00.1”E, about
40 m a.s.l., small spring on shore of Kiziterinka river, hand net
sampling, 18 May 2022, coll. D. Palatov et I. Marin. Paratypes 19
(bl. 3.0 mm), 15" (bl. 2.0 mm), ZMMU Mb-1249, same locality
and data as for holotype.

Additional material: 499, LEMMI, same locality and data as
for holotype.

ETYMOLOGY. The name of the species comes from
the endemic New Zealand flightless ground-dwelling bird
Apteryx australis Shaw, 1813, usually called “kiwi”, which
also bears only single egg, occupying most of the female’s
body. Females of Diasynurella kiwi Marin et Palatov sp.n.,
similar to other representatives of the genus Diasynurella,
usually bears only two large eggs, but outwardly they look
like a single mass (Fig. 6), resembling one large egg of this
unusual bird. Also similar to this bird is due to their ende-
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Fig. 1. Diasynurella kiwi Marin et Palatov sp.n., Russia, Rostov Oblast’, Rostov-on-Don; general view.
Puc. 1. Diasynurella kiwi Marin et Palatov sp.n., Poccusi, PoctoBckast o6nacts, ropos Pocto-na-J/loHy; o0muii Buj.
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Fig. 2. Diasynurella kiwi Marin et Palatov sp.n., Russia, Rostov Oblast’, Rostov-on-Don: ¢ — antenna I; b — accessory flagellum of
antenna I; ¢ — antenna II; d — gnathopod I; e — distoventral palmar margin of chela of Gnl; f— gnathopod 1I; g — distoventral palmar

margin of chela of Gnll.
Puc. 2. Diasynurella kiwi Marin et Palatov sp.n., Poccusi, PoctoBckast obnacts, Pocros-na-/lony: @ — antenna l; b — Bcromoraresnb-

HBII KTyTHK aHTeHHBI |; ¢ — aHTenHa II; d — ruHaronona I; e — aucroBeHTpanbHBIA kpail nagonu kiemnu Gnl; f— raaromona II; g —

JIMCTOBEHTPAIbHBINA Kpaii ajonu ke Gnll.
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Fig. 3. Diasynurella kiwi Marin et Palatov sp.n., Russia, Rostov Oblast’, Rostov-on-Don: a — labrum (upper lip); b — labium (lower
lip); ¢ — left mandible; d — same, incisor process and pars incisiva; e — right mandible; f— same, incisor process and pars incisiva; g —
maxilla I; # — maxilla II; i — maxilliped.

Puc. 3. Diasynurella kiwi Marin et Palatov sp.n., Poccus, PoctoBckast o6macts, PoctoB-Ha-J[oHY: @ — BepxHss ry0a; b — HIKHSS
ry0a; ¢ — neBast MaHIHOYya; d — TO XKe camoe, Pe3LOBBI OTPOCTOK M pars incisiva; ¢ — mpasas MaHANOYIa; f — TO JKe camoe, PE3LOBbIH
OTPOCTOK | pars incisiva; g — Maxcmuia [; 4 — makcmmna 1I; i — makcmumamnen.
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Fig. 4. Diasynurella kiwi Marin et Palatov sp.n., Russia, Rostov Oblast’, Rostov-on-Don: ¢ — pereopod I1I; b — dactylus of PIII; ¢ —
pereopod IV; d — dactylus of PIV; e — pereopod V; f— dactylus of PV; g — pereopod VI; # — dactylus of PVI; i — pereopod VII; j —
dactylus of PVIIL.

Puc. 4. Diasynurella kiwi Marin et Palatov sp.n., Poccus, PoctoBckast o6nacts, PoctoB-na-J/{oHy: a — mepeonona III; b — maktmiryc
PIII; ¢ — nepeonopa IV; d — maktunyc PIV; e — nmepeonona V; f— naktunyc PV; g — nepeonoaa VI; & — naktunyc PVI; i — nepeomnona
VII; j — naktunyc PVIL
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Fig. 5. Diasynurella kiwi Marin et Palatov sp.n., Russia, Rostov Oblast’, Rostov-on-Don: ¢ — epimeral plate I; 5 — epimeral plate II;
¢ — epimeral plate III; d — telson; e — pleopod III; f— hooks of retinacula of pleopod II; g — uropod I; # — uropod II; i — uropod III.

Puc. 5. Diasynurella kiwi Marin et Palatov sp.n., Poccusi, PoctoBckast o6nacts, PoctoB-Ha-J[oHy: @ — 3nuMepaibHas acTHHKa [, b —
snuMepanbHas miactuika Il; ¢ — smumepanbhas miactuska I11; d — tenscon; e — meonona I1I; f— kprouku perHakyssl mieonox 11; g —
ypomnona I; 4 — ypomnona II; i — ypornoza I11.
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micity, and the inability of the crustacean to leave its spring
or group of nearby springs (“island”) and spread over long
distances (flightless). Thus, the inability to fly (escape) to
another place closer these crustaceans to kiwi birds, and we
would like to keep this name for one of the species of the
genus Diasynurella.

DESCRIPTION. Female. Body (Fig. 1): moderately stout;
largest collected ¢ has bl. 3.0 mm. Head with wide rounded
and little concave anteroventral lobe (Fig. 115).

Antenna I (Fig. 2a) about 55% of body length, about
2.1X longer than antenna II; primary flagellum with 13
segments, with aesthetascs on distal segments; accessory
flagellum 2-segmented, distal segment about 3.1X shorter
than basal one (Fig. 2b).

Antenna II (Fig. 2¢): gland clone distinct, distally point-
ed; peduncle about 2.0-2.3X longer than flagellum, with
robust setae tightly covering segments III-IV; peduncle of
segment I'V about 1.1X longer than segment V; flagellum 5-
segmented.

Mandible (Fig. 3c—f): left mandible (Fig. 3¢, d) incisor
S-dentate, lacinia mobilis 5-dentate, with 3—4 robust plu-
mose accessory setae; molar process with single seta. Right
mandible (Fig. 3e, f) incisor 4-dentate, lacinia mobilis
toothed, triturative, lobes with numerous protuberances; un-
derlying with row of three robust plumose setae; molar
process similar to left mandible. Palp 3-segmented, segment
IT with four—seven setae; segment III about 2.5X longer than
wide, with seven—eight separate D-setae, single C-seta, sin-
gle B-seta and three—four separate E-setae (Fig. 3¢, e).

Labrum (upper lip) (Fig. 3a): oval, apical margin with
numerous small fine setae.

Labium (lower lip) (Fig. 3b): inner lobes feebly devel-
oped.

Lateralia with eight strong pectinate setae.

Maxilla I (Fig. 3g): inner plate with four plumose mar-
ginal setae, outer plate with seven apical comb-spines; palp
2-segmented, distal segment pubescent, about 3X of basal
segment, apical margin of distal segment with seven simple
setae.

Maxilla II (Fig. 34): inner and outer plates covered in
pubescent setae, subequal in length; outer plate weakly nar-
rowing distally, with nine apical setae; inner plate narrowing
explicitly distally, with group of dense short setae on apex,
with oblique row of two short plumose setae.

Maxilliped (Fig. 3i): inner plate much shorter than outer
plate, with four spines and single simple seta apically, and
two—three simple setae laterally; outer plate narrow, with
row of 12—14 medial stiff simple setae of different length;
palp quadriarticulate, article I with two simple setae on inner
margin, article II with row of 13—15 simple setae on inner
margin and without setae on outer margin, article III sub-
quadrate; dactylus with single seta on outer margin and
without setae at inner margin, nail long, slender, with two
thin setae at hinge.

Gnathopod I (Fig. 2d, e): smaller than Gnll; coxal plate
suboval, slightly narrowing distally, with rounded corners
and with four apical and numerous facial setae, width/depth
ratio 0.66—0.67/1; basis width/length ratio is 0.38/1, without
setae on anterior margin, two long setae on inner face and
three—five long setae on posterior margin; merus with eight—
nine distal setae; carpus is 0.53X of basis and subequal of
propodus in length, with six—eight serrated setae in inner
margin and three simple setae in outer margin; propodus
1.5X longer than broad, with one-three simple setae in
anterior margin and five serrated single setae in posterior

margin; distal margin of palm (Fig. 2e) almost straight,
slightly oblique, with double row of four inner and three
outer robust setae; palmar groove (depression) feebly devel-
oped, with two inner and two outer robust setae; dactylus
with single outer seta.

Gnathopod II (Fig. 2f, g): coxal plate sub-rectangular or
subovate, with four apical and numerous facial setae, width/
depth ratios is 0.6/1; basis width/length ratio is 0.3/1, with
several (two—three) long setae inserted along posterior mar-
gin and with two long simple setae in anterior margin; ischi-
um with single short simple seta; merus with four distal
setae; carpus is 0.62X of length of basis and 0.96X of
propodus, with two anterior simple setae and three groups of
plumose posterior setae; propodus 2.4X longer than broad,
with single simple anterior seta, four superior medial, three
inferior medial and four groups of posterior setae; palm
oblique with double row of four inner and three outer robust
setae of different size; palm groove (depression) feebly de-
veloped, palmar corner (Fig. 2g) with two strong palmar
spiniform setae, single supporting spiniform seta on inner
surface; dactylus with single seta along anterior margin and
few short setae along inner margin.

Pereopod III (Fig. 4a): coxal plate oval or subrectangu-
lar, with three apical and numerous facial setae, width/depth
ratio is 0.6/1; basis about 4.5X as long as wide, with long
anterior and posterior simple setae; merus about 0.65X of
basis, about 1.70X of carpus and about 1.12X of propodus
in length; carpus about 0.66X of propodus in length; dacty-
lus (Fig. 4b) about 0.40X of propodus, with single plumose
seta on outer margin and single additional spine accompany-
ing with seta along ventral margin.

Pereopod 1V (Fig. 4c¢): subequal to PIII in length; coxal
plate expanded and broadly convex distally, posterior mar-
gin with shallow excavation, distal margin with eight-nine
apical short setae and numerous facial setae, width/depth
ratio is 0.94/1; basis about 4.6X as long as wide, with long
anterior and posterior simple setae; merus about 0.63X of
basis, about 1.67X of carpus and about 1.05X of propodus
in length; carpus about 0.63X of propodus in length; dacty-
lus (Fig. 4d) about 0.36X of propodus, with plumose seta on
outer margin and single additional spine accompanying with
seta along ventral margin.

Pereopods V, VI, VII with length ratio 1/1.20/1.26.

Pereopod V (Fig. 4e): coxal plate large, bilobate, with
distinct anterior and posterior lobes; posterior and anterior
lobes with 1 margin simple seta each, with numerous facial
setae; basis about 1.60X as long as wide, with numerous
facial setae, posterior margin slightly convex, armed with 6
shallow serrations, with distinct distal corner, anterior margin
with five split-tipped robust and four distal setae; merus about
0.63X of basis, 0.75X of carpus and 0.90X of propodus in
length; dactylus (Fig. 4f) approximately 0.44X of propodus,
with single plumose seta on outer margin and 1 additional
spine accompanying with seta along ventral margin.

Pereopod VI (Fig. 4g): coxal plate bilobate, with distinct
posterior and vestigial anterior lobes; anterior lobe without
setae, posterior lobe with single margin seta, each with
numerous facial setae; basis about 1.60X as long as wide,
with numerous facial setae, posterior margin convex, armed
with five shallow serrations, anterior margin with five split-
tipped robust and three distal setae; merus about 0.70X of
basis, 0.83X of carpus and 0.82X of propodus in length;
dactylus (Fig. 44) approximately 0.41X of propodus, with
single plumose seta on outer margin and single additional
spine accompanying with seta along ventral margin.
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Pereopod VII (Fig. 4i): coxal plate small, semi-lunar,
with single posterior seta; basis about 1.56X as long as
wide, with numerous facial setae, posterior margin convex,
armed with eight serrated setae, with distal corner; anterior
margin with four split-tipped robust and three distal setae;
merus about 0.57X of basis, about 0.90X of carpus and
about 0.89X of propodus in length; dactylus (Fig. 4j) ap-
proximately 0.43X of propodus in length, with single plu-
mose seta on outer margin and single additional spine ac-
companying with single seta along ventral margin.

Gills, brood plates (Fig. 4): coxal gills on somites II-VI,
somites V-VIII with lanceolate sternal gill on each. Coxal
gills of pereiopods II-VI ovoid, gills/bases ratios are 0.83/1,
0.72/1, 0.58/1, 0.41/1 and 0.45/1, respectively.

Pleopods (Fig. 5e): pleopod I peduncle with two cou-
pling hooks in retinacula, without lateral setae; outer and
inner rami with six and seven segments, respectively; basal
segment of outer ramus with single clothes-pin seta. Pleo-
pods II-IIT with peduncle bearing two coupling hooks in
retinacula (Fig. 5f), without setae; outer and inner rami with
six segments; basal segment of outer ramus with single
clothes-pin seta.

Epimera. Epimeral plate I (Fig. 5a) weakly produced
distally, almost straight, pointed, ventral margin with one
spine, posterior margin convex, with singlee seta. Epimeral
plate II (Fig. 5b) distally produced and sharply pointed,
ventral margin armed with single spine, posterior margin
oblique, without setae. Epimeral plate Il (Fig. 5¢) weakly
produced distally, almost straight, and slightly pointed, ven-
tral margin armed with single spine, posterior margin slight-
ly convex, with single seta.

Urosomites completely free (Figs 1, 11a).

Uropod I (Fig. 5g): peduncle about 4.3X as long as
wide, with dorsoexternal row of three thin short spines and
single subdistal short spine; exopodite subequal of endopodite
in length; endopodite not paddle-like, with three dorsal,
single ventrolateral and five apical spines; exopodite with
three dorsal and five apical spines.

Uropod II (Fig. 5h): peduncle about 2.7X as long as
wide, subequal of endopodite in length, with three short
dorsoexternal spines; exopodite about 0.9X of endopodite in
length, with four dorsal and five apical robust spines; en-
dopodite with three dorsal and five apical robust spines.

Uropod III (Fig. 5i): uniramous, peduncle cone-shaped,
about 1.6X as long as wide, without terminal “pointed knob”
and single simple seta on lateral margin and single spine on
apical margin; peduncle about 0.6X of ramus in length;
inner margin of ramus armed with two single spines, outer
margin of ramus armed of two groups of spines with two
spines each, apical margin armed with three spines.

Telson (Fig. 5d): clearly expanding distally, with narrow
lobes, elongate, 0.57X as long as broad, significantly shorter
as uropod III; apical margin cleft about 0.65X of total length;
with five apical spines and two additional submarginal plu-
mose setae on each lobe.

REMARKS. Sexual dimorphism is feebly marked; males
are slightly smaller in size (Fig. 1); with small and elongated
calceoli on peduncle and flagellum of antenna II; and slight-
ly elongated plam of gnathopods I-II.

COLORATION. The body and appendages unpigment-
ed, without well-developed pigmented eyes.

GENBANK ACCESSION NUMBERS. 0Q533591,
0Q533592.

TAXONOMIC REMARKS. Most phylogenetically bas-
al and morphologically distinct species within the genus.

Diasynurella kiwi Marin et Palatov sp.n. can be clearly
separated from all other species of the genus Diasynurella,
by the following features: 1) all urosomites completely free
vs. urosomites II-III fused in other species; 2) uropod III is
much longer than telson vs. uropod III is subequal to telson
in length or shorter; 3) inner plate of maxilla I with four
plumose marginal setae vs. inner plate of maxilla [ with two
plumose marginal setae; 4) telson clearly expanding distally,
with narrow lobes vs. telson subrectangular, with wide lobes.
DISTRIBUTION AND ECOLOGY. Currently, the spe-
cies is known only from single spring on the slope of the
Kiziterinka River in the Proletarskiy district (Nakhichevan)
within the borders of the city of Rostov-on-Don. We assume
that the species may live in other nearby springs, which
apparently have one pool of catchment. At the same time,
the collecting this species is rather difficult due to its very
small size (about 2.5-3 mm of body length for adults), as
well as habitat in the thickness of pebbles covering the
bottom of springs and wells. Other stygobiotic amphipods
found in the same spring are Synurella odessana (Martynov,
1919) and undescribed species of the genus Niphargus
Schiddte, 1849 (Niphargidae) [Marin, Palatov, in press].

Diasynurella dzhamirzoevi Palatov et Marin sp.n.
Figs 6-11.

MATERIAL EXAMINED. Holotype ¢ (bl. 4.0 mm), ZMMU
Mb-1250, Russian Federation, Samur-Divichi lowland, Dagestan,
Magaramkent district, Samur forest, about—1 m a.s.1., 41°50"35.5”N,
48°33’31.2”E, in small forest spring, hand net sampling, 31 De-
cember 2021, coll. D. Palatov. Paratypes 299 (bl. 4.0 mm), ZMMU
Mb-1251, same locality and data as for holotype.

Additional material: 299, LEMMI, same locality and data as
for holotype.

ETYMOLOGY. The species is named after the famous
Dagestan scientist Dr. Gadzhibek S. Dzhamirzoev (“Dag-
estansky” State Natural Reserve).

DESCRIPTION. Female. Body (Fig. 6): moderately stout;
largest collected § has bl. 4.5 mm. Head with wide rounded
and little concave or straight anteroventral lobe (Figs 7a,
11d).

Antenna I (Fig. 7a) about 55% of body length, about
2.0X longer than antenna II; primary flagellum with thirteen
segments, with aesthetascs on distal segments; accessory
flagellum 2-segmented, distal segment about 3.0X shorter
than basal one (Fig. 7b).

Antenna II (Fig. 7¢): gland clone distinct, distally point-
ed; peduncle about 2.0-2.3X longer than flagellum, with
robust setae tightly covering segments III and IV; peduncle
of segment IV about 1.1-1.2X longer than segment V; fla-
gellum 6-segmented.

Mandible (Fig. 8c—f): left mandible (Fig. 8¢, d) incisor
S-dentate, lacinia mobilis 5-dentate, with three robust plu-
mose accessory setae; molar process with single seta. Right
mandible (Fig. 8e, f) incisor 4-dentate, lacinia mobilis
toothed, triturative, lobes with numerous protuberances; un-
derlying with row of three robust plumose setae; molar
process similar to left mandible. Palp 3-segmented, segment
II with six—seven setae; segment III about 3.2-3.5X longer
than wide, with seven—eight separate D-setae, single B-seta
and four separate E-setae (Fig. 8¢, e).

Labrum (upper lip) (Fig. 8a): oval, apical margin with
numerous small fine setae.

Labium (lower lip) (Fig. 8b): inner lobes feebly devel-
oped.

Lateralia with 8 strong pectinate setae.
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1 mm

Fig. 6. Diasynurella dzhamirzoevi Palatov et Marin sp.n., Russia, Dagestan, Magaramkent district, Samur forest: general view of

freshly fixed specimens. The arrows indicate eggs.

Puc. 6. Diasynurella dzhamirzoevi Palatov et Marin sp.n., Poccus, [larecran, MarapamkeHTckuii paiton, Camypckuit jiec: oOoumid Bug

CBC)KC(‘)I/IKCI/I]JOBaHHLIX 06pa3u03, CTpeHKI/I YKa3bIBalOT Ha STATIO.

Macxilla I (Fig. 8g): inner plate with two plumose mar-
ginal setae, outer plate with seven apical comb-spines; palp
2-segmented, distal segment pubescent, about 3X of basal
segment, apical margin of distal segment with nine simple
setae.

Maxilla II (Fig. 84): inner and outer plates covered in
pubescent setae, subequal in length; outer plate weakly nar-
rowing distally, with eleven apical setae; inner plate narrow-

ing explicitly distally, with group of dense short setac on
apex, with oblique row of short plumose setae.

Maxilliped (Fig. 8i): inner plate much shorter than outer
plate, with four spines and single simple seta apically, and
2-3 simple setae laterally; outer plate narrow, with row of
15-16 medial stiff simple setaec of different length; palp
quadriarticulate, article I with two simple setaec on inner
margin, article II with row of 16-18 simple setae on inner
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Fig. 7. Diasynurella dzhamirzoevi Palatov et Marin sp.n., Russia, Dagestan, Magaramkent district, Samur forest: @ — antenna [; b —
accessory flagellum of antenna I; ¢ — antenna II; d — gnathopod I; e — distoventral palmar margin of chela of Gnl; f— gnathopod II; g —
distoventral palmar margin of chela of Gnll.

Puc. 7. Diasynurella dzhamirzoevi Palatov et Marin sp.n., Poccusi, Jlarectan, MarapamkeHTCKuii paiion, Camypckuii nec: a —
aHTeHHa [; b — BcroMoraTenbHbIi KIYTHK aHTeHHBI |; ¢ — anTtenna I; d — ruaronona I; e — muctoBeHTpanbHbIi kpail knenrnu Gnl; f—
raatonona II; g — nucroBeHTpanbHbIA Kpail kiuemHu Gnll.
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Fig. 8. Diasynurella dzhamirzoevi Palatov et Marin sp.n., Russia, Dagestan, Magaramkent district, Samur forest: ¢ — labrum (upper
lip); b — labium (lower lip); ¢ — left mandible; d — same, incisor process and pars incisiva; e — right mandible; f— same, incisor process
and pars incisiva; g — maxilla I; # — maxilla II; ;i — maxilliped.

Puc. 8. Diasynurella dzhamirzoevi Palatov et Marin sp.n., Poccusi, Jlarectan, MarapamkeHTCKuii paiion, Camypckuii nec: a —
BepXHsIry0a; b — HIDKHssI ry0a; ¢ — neBast MaHauOya; d — TO )e camMoe, Pe3IOBbIl OTPOCTOK U pars incisiva; e — mpaBas MaHANOYIIa;
f— TO ke camoe, Pe3LOBbIi OTPOCTOK U pars incisiva; g — Makcmwmia I; i — maxcuina I1; i — makcuumnen.
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b, d

0.1 mm

Fig. 9. Diasynurella dzhamirzoevi Palatov et Marin sp.n., Russia, Dagestan, Magaramkent district, Samur forest: a — pereopod I1I; b —
dactylus of PIII; ¢ — pereopod IV; d — dactylus of PIV; e — pereopod V; f— dactylus of PV; g — pereopod VI; & — dactylus of PVI; i —
pereopod VII; j — dactylus of PVII.

Puc. 9. Diasynurella dzhamirzoevi Palatov et Marin sp.n., Poccusi, Jlarectan, MarapamkeHTCKuii paiion, Camypckuii nec: a —
nepeomnoxa I1I; b — maxrunyc PIII; ¢ — nepeonona IV; d — maktunyc PIV; e — nmepeonona V; f— naxrunyc PV; g — nepeomnona VI; & —
naktuinyc PVI; I — nepeonoga VII; j — nakruinyc PVIL
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Fig. 10. Diasynurella dzhamirzoevi Palatov et Marin sp.n., Russia, Dagestan, Magaramkent district, Samur forest: @« — epimeral plate
I; b — epimeral plate 1I; ¢ — epimeral plate III; d — urosomal segments, lateral view; e, f— telson; g — pleopod III; # — hooks of retinacula
of pleopod II; i — uropod I; j — uropod II; £ — uropod III.

Puc. 10. Diasynurella dzhamirzoevi Palatov et Marin sp.n., Poccusi, [larectan, MarapamkeHTckuil paiton, Camypckuii nec: a —
SMMMepalibHas miacTuHka I; b — snumepanbHas mnactuHka 1I; ¢ — snumepanbhas muactunka I1I; d — ypocomasnbHble CErMEHTHI, BUJL
cOOKy; e, f— TenbcoH; g — meonona I1I; 4 — kprouku petuHakyisl wieonoast 1I; i — yponona I; j — yponona I1; £ — yponona I11.
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Fig. 11. Diasynurella kiwi Marin et Palatov sp.n. (a, b, h) and D. dzhamirzoevi Palatov et Marin sp.n. (c—g): a, ¢ — urosomal
segments, lateral view; b, d — head; e — gnathopod I; f— chela of gnathopod I; g, # — dactyli of ambulatory pereiopods (legs).

Puc. 11. Diasynurella kiwi Marin et Palatov sp.n. (a, b, h) u D. dzhamirzoevi Palatov et Marin sp.n. (c—g): a, ¢ — ypocoManbHbIe
CerMeHTsl, BUJ cOOKy; b, d — ronosa; e — rHaronox I; f— kienrHst rHatonos! I; g, & — nakTuirycsl aMOyJIaTOPHBIX Mepeorio (Hor).
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margin and without setae on outer margin, article III sub-
quadrate; dactylus with single seta on outer margin and
without setae at inner margin, nail long, slender, with one—
two thin setae at hinge.

Gnathopod I (Fig. 7d, e): smaller than Gnll; coxal plate
subtrapezoidal or suboval, slightly narrowing distally, with
rounded corners and with three apical and numerous facial
setae, width/depth ratio 0.67-0.69/1; basis width/length ra-
tio is 0.31/1, with single long and two short setae on anteri-
or margin, two long setae on inner face and four long setae
on posterior margin; merus with 10-11 distal setae; carpus
is 0.55X of basis and 0.80X of propodus in length, with ten
serrated setae in inner margin and three simple setae in
outer margin; propodus 1.86X longer than broad, with four
simple setae in anterior margin and seven serrated single
setae in posterior margin; distal margin of palm (Fig. 7e)
distinctly or slightly oblique, with double row of four inner
and three outer robust setae; palmar groove (depression)
feebly developed, with four inner and three outer robust
setae; dactylus with single outer seta.

Gnathopod II (Fig. 7f, g): coxal plate subovate, with
three apical and numerous facial setae, width/depth ratios is
0.6/1; basis width/length ratio is 0.27/1, with several (three—
four) long setae inserted along posterior margin and with
two short simple setae in anterior margin; ischium with
single short simple seta; merus with three—four distal setae;
carpus is 0.62X of length of basis and 0.70X of propodus,
with two anterior simple setac and four groups of plumose
posterior setae; propodus 2.8X longer than broad, with sin-
gle simple anterior seta, three—four superior medial, four
inferior medial and four groups of posterior setae; palm
distinctly oblique with double row of four inner and five
outer spiniform setae of different size; palm groove (depres-
sion) feebly developed, palmar corner (Fig. 7g) with three
strong palmar spiniform setae, four supporting bifurcate set-
ae on inner surface; dactylus with single seta along anterior
margin and few short setae along inner margin.

Pereopod I1I (Fig. 9a): coxal plate oval or sub-rectangu-
lar, with four apical and numerous facial setae, width/depth
ratio is 0.5/1; basis about 4.7X as long as wide, with long
anterior and posterior simple setae; merus about 0.67X of
basis, about 1.52X of carpus and about 1.13X of propodus
in length; carpus about 0.74X of propodus in length; dacty-
lus (Fig. 9b) about 0.37X of propodus, with single plumose
seta on outer margin and single additional spine accompany-
ing with single seta along ventral margin.

Pereopod IV (Fig. 9¢): subequal to PIII in length; coxal
plate expanded and broadly convex distally, posterior mar-
gin with shallow excavation, distal margin with seven apical
short setae and numerous facial setae, width/depth ratio is
0.86/1; basis about 5.0X as long as wide, with long anterior
and posterior simple setae; merus about 0.64X of basis,
about 1.36X of carpus and about 1.04X of propodus in
length; carpus about 0.77X of propodus in length; dactylus
(Fig. 9d) about 0.42X of propodus, with single plumose seta
on outer margin and single additional spine accompanying
with single seta along ventral margin.

Pereopods V, VI, VII with length ratio 1/1.17/1.04.

Pereopod V (Fig. 9e): coxal plate large, bilobate, with
distinct anterior and posterior lobes; posterior and anterior
lobes with single marginal simple seta each, with numerous
facial setae; basis about 1.48X as long as wide, with numer-
ous facial setae, posterior margin slightly convex, armed
with 11 shallow serrations, with distinct distal corner, ante-
rior margin with seven split-tipped robust and four distal

setac; merus about 0.63X of basis, 0.91X of carpus and
subequal of propodus in length; dactylus (Fig. 9f) approxi-
mately 0.40X of propodus, with single plumose seta on
outer margin and single additional spine accompanying with
single seta along ventral margin.

Pereopod VI (Fig. 9g): coxal plate bilobate, with distinct
posterior and vestigial anterior lobes; anterior lobe without
setae, posterior lobe with single margin seta, each with
numerous facial setae; basis about 1.49X as long as wide,
with numerous facial setae, posterior margin convex, armed
with nine shallow serrations, anterior margin with seven
tipped robust and three distal setae; merus about 0.66X of
basis, 0.92X of carpus and 0.94X of propodus in length;
dactylus (Fig. 94) approximately 0.38X of propodus, with
single plumose seta on outer margin and an additional spine
accompanying with single seta along ventral margin.

Pereopod VII (Fig. 9i): coxal plate small, semi-lunar,
with single posterior seta; basis about 1.56X as long as
wide, with numerous facial setae, posterior margin convex,
armed with eight serrated setae, with distal corner; anterior
margin with seven split-tipped robust and three distal setae;
merus about 0.66X of basis, about 1.28X of carpus and
about 1.10X of propodus in length; dactylus (Fig. 9j) ap-
proximately 0.40X of propodus in length, with single plu-
mose seta on outer margin and an additional spine accompa-
nying with single seta along ventral margin.

Gills, brood plates (Fig. 9): coxal gills on somites [I-VI,
somites V-VIII with lanceolate sternal gill on each. Coxal
gills of pereopods 1I-VI ovoid, gills/bases ratios are 0.73/1,
0.64/1, 0.67/1, 0.55/1 and 0.43/1, respectively.

Pleopods (Fig. 10g): pleopods I-II with peduncles bear-
ing two coupling hooks in retinacula (Fig. 10/), without
lateral setae; outer and inner rami with seven and eight
segments, respectively; basal segments of outer ramus with
single clothes-pin seta. Pleopod III peduncle with two cou-
pling hooks in retinacula, without setae; outer and inner
rami with six and seven segments, respectively; basal seg-
ment of outer ramus with single clothes-pin seta.

Epimera. Epimeral plate I (Fig. 10a) weakly produced
distally, almost straight, pointed, ventral margin without
spines, posterior margin convex, with single seta. Epimeral
plate II (Fig. 10b) distally produced and sharply pointed,
ventral margin armed with three spines, posterior margin
oblique, with single seta. Epimeral plate III (Fig. 10c¢)
subtrapezoidal, blunted distally, ventral margin armed with
two spines, posterior margin slightly oblique, with sin-
gleseta.

Urosomites fused partially: Urosomite I completely free,
urosomites Il and III fused, with distinct suture (Fig. 10d).

Uropod 1 (Fig. 10i): peduncle about 3.5X as long as
wide, with dorsoexternal row of four short spines, 1 subdis-
tal short spine and single dorsointernal spine; exopodite
about 0.9X of endopodite in length; endopodite not paddle-
like, with four dorsal and five apical spines; exopodite with
five short dorsal and five apical spines.

Uropod II (Fig. 105): peduncle about 2.1X as long as
wide, subequal of endopodite in length, with two long dor-
soexternal spines; exopodite about 0.88X of endopodite in
length, with three dorsal and five apical robust spines; en-
dopodite with four dorsal and five apical robust spines.

Uropod III (Fig. 10k): uniramous, peduncle cone-shaped,
about 1.2X as long as wide, with rudimentary terminal
“knob”, single simple seta on lateral margin and single spine
on apical margin; peduncle about 1.1X of ramus in length;
inner margin of ramus without spines, outer margin of ramus
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armed of single group of spines with two spines, apical
margin armed with three spines.

Telson (Fig. 10e, f): slightly narrowing distally, elon-
gate, 0.75X as long as broad, slightly shorter as uropod I1I;
apical margin cleft about 0.55X of total length; with five—six
apical spines and two additional submarginal plumose setae
on each lobe.

COLORATION. The body and appendages unpigment-
ed, without well-developed pigmented eyes.

GENBANK ACCESSION NUMBERS. 0Q534007,
0Q534008.

TAXONOMIC REMARKS. The species can be most
casily separated from D. waschuschtii by the following fea-
tures: 1) apical margin cleft of telson is more than half of its
total length (Fig. 10e, f) vs. apical margin cleft of telson is
clearly less than half of its total length [Behning, 1940: fig.
170]; 2) ramus and peduncle of uropod III approximately
equal in length (Fig. 10k) vs. ramus is significantly smaller
than peduncle in length [Behning, 1940: fig. 17n]; 3) rami of
uropod III with group of lateral spines (Fig. 10k) vs. rami of
uropod IIT without lateral spines [Behning, 1940: fig. 17n].

The species can be most easily separated from Diasyn-
urella kiwi Marin et Palatov sp.n., by the following features:
urosomites II-III completely fused (Fig. 11c) vs. all uro-
somites completely free (Fig. 11a); 2) uropod III is subequal
to telson in length (Fig. 11c¢) vs. uropod III is much longer
than telson (Fig. 11a); 3) inner plate of maxilla I with two
plumose marginal setae (Fig. 8¢) vs. inner plate of maxilla I
with four plumose marginal setae (Fig. 3g).

For the differences from D. cavatica Palatov et Marin
sp.n. and D. khalabensis Palatov et Marin sp.n. see below.

DISTRIBUTION AND ECOLOGY. The species is
known only from single spring located in the Samur forest,
Dagestan (northwestern Hyrcania). It is possible that the
species inhabit other nearby springs and groudwaters, how-
ever, like other species the genus, it is extremely difficult to
detect due to its very small size and habitat in the bottom
sediment.

Diasynurella cavatica Palatov et Marin sp.n.
Figs 12-15, 20.

MATERIAL EXAMINED. Holotype ¢ (bl. 4.0 mm), ZMMU
Mb-1252, Southern slope of the Great Caucasian Ridge, Colchis
lowland, Georgia, Samegrelo-Zemosvaneti, Garakha cave, 42°31’
47.5"N, 42°10"39.2”E, about 200 m a.s.l., hand net sampling, 3
February 2017, coll. D. Palatov.

ETYMOLOGY. The species is named after its cave-
dwelling lifestyle, which is currently unique for the genus.

DESCRIPTION. Female. Body: moderately stout, larg-
est collected ¢ has bl. 4.0 mm. Head with wide rounded and
little concave or straight anteroventral lobe (Fig. 20b).

Antenna I (Fig. 12a) about 55% of body length, about
2.2X longer than antenna II; primary flagellum with twelve
segments, with aesthetascs on distal segments; accessory
flagellum 2-segmented, distal segment about 2.0-4.4X shorter
than basal one (Fig. 12b).

Antenna II (Fig. 12¢): gland clone distinct, distally point-
ed; peduncle about 2.5X longer than flagellum, with robust
setae tightly covering segments III and IV; peduncle of
segment IV about 1.1-1.2X longer than segment V; flagel-
lum 7-segmented.

Mandible (Fig. 13d—g): left mandible (Fig. 8¢, d) incisor
S-dentate, lacinia mobilis 5-dentate, with three robust plu-
mose accessory setae; molar process with a single seta.

Right mandible (Fig. 8e, f) incisor 4-dentate, lacinia mobilis
toothed, triturative, lobes with numerous protuberances; un-
derlying with row of three robust plumose setae; molar
process similar to left mandible. Palp 3-segmented, segment
II with six—seven setae; segment III about 3.1-3.2X longer
than wide, with seven—eight separate D-setae, single B-seta
and four separate E-setae (Fig. 13e, g).

Labrum (upper lip) (Fig. 13a): oval, apical margin with
numerous small fine setae.

Labium (lower lip) (Fig. 1356): inner lobes feebly devel-
oped.

Lateralia (Fig. 13¢) with eight strong pectinate setae.

Maxilla I (Fig. 134): inner plate with two plumose mar-
ginal setae, outer plate with seven apical comb-spines; palp
2-segmented, distal segment pubescent, about 3.0X of basal
segment, apical margin of distal segment with seven simple
setae.

Maxilla II (Fig. 13i): inner and outer plates covered in
pubescent setae, subequal in length; outer plate weakly nar-
rowing distally, with eleven apical setae; inner plate narrow-
ing explicitly distally, with group of dense short setaec on
apex, with an oblique row of two short plumose setae.

Maxilliped (Fig. 13/): inner plate much shorter than
outer plate, with four spines and single simple seta apically,
and two—three simple setae laterally; outer plate narrow,
with row of 14-16 medial stiff simple setae of different
length; palp quadriarticulate, article I with two simple setae
on inner margin, article II with row of 16-18 simple setae on
inner margin and without setae on outer margin, article I1I
sub-quadrate; dactylus with single seta on outer margin and
without setae at inner margin, nail long, slender, with one or
two thin setae at hinge.

Gnathopod I (Fig. 12d, e): smaller than GnlI; coxal plate
subtrapezoidal or suboval, slightly narrowing distally, with
rounded corners and with five apical and numerous facial
setae, width/depth ratio 0.60/1; basis width/length ratio is
0.35/1, with two short setae on anterior margin, two long
setae on inner face and four long setae on posterior margin;
merus with nine—ten distal setae; carpus is 0.60X of basis
and 0.87X of propodus in length, with ten serrated setae in
inner margin and eight simple setae in outer margin; propo-
dus 1.70X longer than broad, with four simple setae in
anterior margin and nine serrated single setae in posterior
margin; distal margin of palm (Fig. 12e) distinctly or slight-
ly oblique, with double row of four inner and three outer
robust setae; palmar groove (depression) feebly developed,
with two inner and three outer robust setae; dactylus with
single outer seta.

Gnathopod 11 (Fig. 12f, g): coxal plate subovate, with
five apical and numerous facial setae, width/depth ratios is
0.55/1; basis width/length ratio is 0.30/1, with several (three—
four) long setae inserted along posterior margin and with
four short simple setae in anterior margin; ischium with
single short simple seta; merus with three distal setae; car-
pus is 0.60X of length of basis and 0.82X of propodus, with
five anterior simple setae and five groups of plumose poste-
rior setae; propodus 2.4X longer than broad, with four sim-
ple anterior setae, five superior medial, four inferior medial
and six groups of posterior setae; palm distinctly oblique
with double row of five inner and six outer spiniform setae
of different size; palm groove (depression) feebly devel-
oped, palmar corner (Fig. 12g) with three strong palmar
spiniform setae, three supporting bifurcate setaec on inner
surface; dactylus with single seta along anterior margin and
few short setae along inner margin.
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Fig. 12. Diasynurella cavatica Palatov et Marin sp.n., Georgia, Samegrelo-Zemosvaneti, Chkhorotsqu district, Garakha Cave: a —
antenna [; b — accessory flagellum of antenna I; ¢ — antenna II; d — gnathopod I; e — distoventral palmar margin of chela of Gnl; f'—
gnathopod II; g — distoventral palmar margin of chela of Gnll.

Puc. 12. Diasynurella cavatica Palatov et Marin sp.n., I'py3usi, Camerpeno — Bepxusist Canerusi, UXOpOUKyCKHii paiioH, merepa
I'apaxa: a — aHTeHHa [; b — BcromoraTenbHbIA KI'YTHK aHTeHHbI [; ¢ — aHTenHa II; d — ruHatomona I; e — AMCTOBEHTpaANIBbHBIN Kpaid
nagonu kiemnn Gnl; f— rHaronona II; g — nucroBeHTpanbHBIA Kpail magonn xiemHu Gnll.
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Fig. 13. Diasynurella cavatica Palatov et Marin sp.n., Georgia, Samegrelo-Zemosvaneti, Chkhorotsqu district, Garakha Cave: a —
labrum (upper lip); b — labium (lower lip); ¢ — lateralia; d — left mandible; e — same, incisor process and pars incisiva; f — right
mandible; g — same, incisor process and pars incisiva; # — maxilla I; ; — maxilla II; j — maxilliped.

Puc. 13. Diasynurella cavatica Palatov et Marin sp.n., I'py3us, Camerpeno — Bepxusst CBanetus, UXOpoUKyCKuii paiioH, memiepa
T'apaxa: a — BepxHsst Ty0a; b — HIDKHSS Ty0a; ¢ — narepanusi; d — JieBas MaHAUOYJIA; e — TO XKe caMoe, PEe3LOBBIi OTPOCTOK H pars
incisiva; f — mpaBas MaHaAuOyJa; g — TO KE camMoe, PEe3LOBBIl OTPOCTOK W pars incisiva; & — makcmmna I; i§ — makcwma 1I; j —
MaKCHJUIHIIE/A.
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Fig. 14. Diasynurella cavatica Palatov et Marin sp.n., Georgia, Samegrelo-Zemosvaneti, Chkhorotsqu district, Garakha Cave: a —
pereopod I1I; b — dactylus of PIII; ¢ — pereopod IV; d — dactylus of PIV; e — pereopod V; f— dactylus of PV; g — pereopod VI; & —
dactylus of PVI; i — pereopod VII; j — dactylus of PVIL.

Puc. 14. Diasynurella cavatica Palatov et Marin sp.n., I'py3us;, Camerpeno — Bepxuss Cpanetnsi, UXOpOUKyCKuil paiioH, nemiepa
I'apaxa: @ — nepeonoaa III; b — nmaxrunyc PIII; ¢ — nmepeonona 1V; d — naxtunyc PIV; e — mepeonona V; f— maktunyc PV; g —
nepeonoxn VI; A — naktunyc PVI; i — nepeonona VII; j — nakrunyc PVIIL
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Fig. 15. Diasynurella cavatica Palatov et Marin sp.n., Georgia, Samegrelo-Zemosvaneti, Chkhorotsqu district, Garakha Cave: a —
epimeral plate I; b — epimeral plate 1I; ¢ — epimeral plate III; d — telson; e — pleopod III; f'— hooks of retinacula of pleopod II; g —

uropod I; # — uropod 1I; i — uropod I11.

Puc. 15. Diasynurella cavatica Palatov et Marin sp.n., I'py3us, Camerpeno — Bepxusas Cpanetnsi, UXOpolUKycKuil pailoH, neuiepa
I'apaxa: ¢ — snuMmepanbHas iactuia I; b — snmvepanehas miactusa II; ¢ — smumepanbHas mnactuna I1I; d — Tenbcon; e — maeonona
IIT; f— xprouku peruHakyisl wieonoast 1I; g — yponona I; 4 — yponona II; i — yponoaa III.

Pereopod III (Fig. 14a): coxal plate oval or sub-rectan-
gular, with six apical and numerous facial setae, width/depth
ratio is 0.6/1; basis about 4.3X as long as wide, with long
anterior and posterior simple setae; merus about 0.63X of
basis, about 1.40X of carpus and about 1.07X of propodus
in length; carpus about 0.77X of propodus in length; dacty-
lus (Fig. 14b) about 0.46X of propodus, with single plumose
seta on outer margin and an additional spine accompanying
with singleseta along ventral margin.

Pereopod IV (Fig. 14¢): subequal to PIII in length; coxal
plate expanded and broadly convex distally, posterior mar-
gin with a shallow excavation, distal margin with eleven
apical short setae and numerous facial setae, width/depth
ratio is 0.86/1; basis about 4.8X as long as wide, with long
anterior and posterior simple setae; merus about 0.66X of
basis, about 1.50X of carpus and about 1.22X of propodus
in length; carpus about 0.81X of propodus in length; dacty-

lus (Fig. 14d) about 0.42X of propodus, with single plumose
seta on outer margin and an additional spine accompanying
with single seta along ventral margin.

Pereopods V, VI, VII with length ratio 1/1.20/1.08.

Pereopod V (Fig. 14e): coxal plate large, bilobate, with
distinct anterior and posterior lobes; posterior and anterior
lobes with single margin simple seta each, with numerous facial
setae; basis about 1.38X as long as wide, with numerous facial
setae, posterior margin slightly convex, armed with 11 shallow
serrations, with distinct distal corner, anterior margin with ten
split-tipped robust and four distal setae; merus about 0.65X
of basis, 1.05X of carpus and 1.14X of propodus in length;
dactylus (Fig. 14f) approximately 0.48X of propodus, with
single plumose seta on outer margin and an additional spine
accompanying with single seta along ventral margin.

Pereopod VI (Fig. 14g): coxal plate bilobate, with dis-
tinct posterior and vestigial anterior lobes; anterior lobe
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without setae, posterior lobe with single margin seta, each
with numerous facial setae; basis about 1.38X as long as
wide, with numerous facial setae, posterior margin convex,
armed with 11 shallow serrations, anterior margin with six
split-tipped robust and three distal setae; merus about 0.69X
of basis, subequal of carpus and 0.90X of propodus in
length; dactylus (Fig. 144) approximately 0.40X of propo-
dus, with single plumose seta on outer margin and an addi-
tional spine accompanying with single seta along ventral
margin.

Pereopod VII (Fig. 14i): coxal plate small, semi-lunar,
with single posterior seta; basis about 1.10X as long as
wide, with numerous facial setae, posterior margin convex,
armed with 11 serrated setae, with distal corner; anterior
margin with six split-tipped robust and three distal setae;
merus about 0.56X of basis, about 1.08X of carpus and
about 0.90X of propodus in length; dactylus (Fig. 145) ap-
proximately 0.40X of propodus in length, with single plu-
mose seta on outer margin and an additional spine accompa-
nying with single seta along ventral margin.

Gills, brood plates (Fig. 14): coxal gills on somites II-
VI, somites V=VIII with lanceolate sternal gill on each.
Coxal gills of pereopods II-VI ovoid, gills/bases ratios are
0.84/1, 0.78/1, 0.82/1, 0.68/1 and 0.60/1, respectively.

Pleopods (Fig. 15¢, f): pleopods I and II peduncles with
two coupling hooks in retinacula (Fig. 10/4), without lateral
setae; outer and inner rami with 8 and 10 segments, respec-
tively; basal segments of outer ramus with single clothes-pin
seta. Pleopod Il peduncle with two coupling hooks in reti-
nacula, without setae; outer and inner rami with 7 and 8
segments, respectively; basal segment of outer ramus with
single clothes-pin seta.

Epimera. Epimeral plate I (Fig. 15a) weakly produced
distally, pointed, ventral margin without spines, posterior
margin oblique, with one seta. Epimeral plate II (Fig. 15b)
distally produced and sharply pointed, ventral margin armed
with two spines, posterior margin slightly oblique, with
single seta. Epimeral plate III (Fig. 15¢) subtrapezoidal,
blunted distally, ventral margin armed with three spines,
posterior margin slightly oblique, with single seta.

Urosomites fused partially: Urosomite I completely free,
urosomites II-III fused, with slightly noticeable suture (Fig.
20a).

Uropod I (Fig. 15g): peduncle about 3.2X as long as
wide, with dorsoexternal row of four thin spines, single
subdistal short thin spine and single dorsointernal thin spine;
exopodite about 0.9X of endopodite in length; endopodite
not paddle-like, with four dorsal, single dorsolateral and five
apical thin spines; with three dorsal, four dorsolateral and
five apical thin spines.

Uropod 1II (Fig. 15h): peduncle about 1.7X as long as
wide, subequal of endopodite in length, with three dorsoex-
ternal long spines; exopodite about 0.88X of endopodite in
length, with four dorsal, single dorsolateral and five apical
robust spines; endopodite with five dorsal, single dorsolat-
eral and five apical robust spines.

Uropod III (Fig. 15i): uniramous, peduncle cone-shaped,
about 1.4X as long as wide, without terminal “knob”, single
simple seta on lateral margin and single spine on apical
margin; peduncle about 1.4X of ramus in length; inner mar-
gin of ramus with single simple seta, outer margin of ramus
armed with two spines, apical margin armed with four spines.

Telson (Fig. 15d): slightly narrowing distally, slightly
elongated, 0.75X as long as broad, subequal with uropod I1I
in length; apical margin cleft about 0.48X of total length;

with four apical spines and two additional submarginal plu-
mose setae on each lobe.

COLORATION. The body and appendages unpigment-
ed, without well-developed pigmented eyes.

GENBANK ACCESSION NUMBERS. 0Q534005,
0Q534006.

TAXONOMIC REMARKS. The species can be most
easily separated from D. waschuschtii by the following fea-
tures: 1) ramus and peduncle of uropod III approximately
equal in length (Fig. 15/) vs. ramus is significantly smaller
than peduncle in length [Behning, 1940, fig. 17n]; 2) rami
of uropod III with two separate spines on lateral margins
(Fig. 15i) vs. rami of uropod III without lateral spines [Beh-
ning, 1940, fig. 17n]; 3) epimeral plates II-III with two and
three thin spiniform setae on ventral margin, respectively
(Fig. 15b, c) vs. epimeral plates II-III with single thin seta
on ventral margin each [Behning, 1940, fig. 1§j].

The species can be most easily separated from Diasyn-
urella kiwi Marin et Palatov sp.n., by the following features:
1) urosomites II and III completely fused (Fig. 20a) vs. all
urosomites completely free (Fig. 11a); 2) uropod III is sub-
equal to telson in length (Fig. 20a) vs. uropod III is much
longer than telson (Fig. 11a); 3) inner plate of maxilla I with
two plumose marginal setac (Fig. 13g) vs. inner plate of
maxilla I with four plumose marginal setae (Fig. 3g).

The species can be most easily separated from Diasyn-
urella dzhamirzoevi Palatov et Marin sp.n., by the following
features: 1) apical margin cleft of telson is about half of its
total length (Fig. 15d) vs. apical margin cleft of telson is
more than half of its total length (Fig. 10e, f); 2) palm of
propodus of gnathopod II slightly oblique (Fig. 12g) vs.
palm of propodus of gnathopod II distinctly oblique (Fig.
7g); 3) posterior margin of epimeral plate II is slightly ob-
lique, almost straight (Fig. 15b) vs. posterior margin of
epimeral plate II is significantly oblique (Fig. 105).

For the differences from D. khalabensis Palatov et Marin
sp.n. see below.

DISTRIBUTION AND ECOLOGY. The species is
known only from the subterranean water flow in the Garakha
Cave, southwestern Georgia, SW Caucasus [Chertoprud et
al., 2020 (as Synurella sp.); present study]. This is the only
cave-dwelling species in the genus Diasynurella.

Diasynurella khalabensis Palatov et Marin sp.n.
Figs 16-19, 20c—h.

MATERIAL EXAMINED. Holotype € (bl. 4.5 mm), ZMMU
Mb-1253, Lesser Caucasus, Armenia, Lori region, Khalab Ridge,
40°484.11”N, 44°4335.74”E, about 2400 m a.s.l.., hand net sam-
pling, 29 August 2011, coll. D. Palatov. Paratypes 299 (bl. 4.0
mm), ZMMU Mb-1254, same locality and data as for holotype.

Additional material: 399, LEMMI, same locality and data as
for holotype.

ETYMOLOGY. The species is named after the Khalab
Ridge located in the Lori Province of Armenia, where the
species was discovered.

DESCRIPTION. Female. Body: moderately stout; the
largest collected ¢ has bl. 4.5 mm.

Antenna [ (Fig. 16a) about 55% of body length, about
1.9X longer than antenna II; primary flagellum with 11
segments, with aesthetascs on distal segments; accessory
flagellum 2-segmented, distal segment about 2.3X shorter
than basal one (Fig. 16b).

Antenna II (Fig. 16¢): gland clone distinct, distally point-
ed; peduncle about 2.1X longer than flagellum, with robust
setae tightly covering segments III and IV; peduncle of
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Fig. 16. Diasynurella khalabensis Palatov et Marin sp.n., Armenia, Lori region, Khalab Ridge: ¢ — antenna I; 5 — accessory
flagellum of antenna I; ¢ — antenna II; d — gnathopod I; e — distoventral palmar margin of chela of Gnl; f— gnathopod II; g —
distoventral palmar margin of chela of Gnll.

Puc. 16. Diasynurella khalabensis Palatov et Marin sp.n., Apmenus, Jlopuiickas obnactb, Xanabckuit xpebetr: ¢ — anTeHHa I; b —
BCIIOMOTaTEIbHBIA KIYTHK aHTeHHBI I; ¢ — antenna ll; d — ruaromoma I; e — mucTOBeHTpanbHbIA Kpail magonu kinemnu Gnl; f—
raatonona II; g — nucToBeHTpanbHBINA Kpail magonn kienrHu Gnll.
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Fig. 17. Diasynurella khalabensis Palatov et Marin sp.n., Armenia, Lori region, Khalab Ridge: @ — labrum (upper lip); b — labium
(lower lip); ¢ — left mandible; d — same, incisor process and pars incisiva; e — right mandible; f — same, incisor process and pars
incisiva; g — maxilla I; 4 — maxilla II; i — maxilliped.

Puc. 17. Diasynurella khalabensis Palatov et Marin sp.n., Apmenusi, Jlopuiickas obnactb, XanaOckuit xpeder: a — BepxHss ryda; b —
HIDKHSISL Ty0a; ¢ — JeBas MaHanOyma; d — TO e caMmoe, Pe3LOBBIil OTPOCTOK U pars incisiva; e — mpasasi MaHauOyIa; /' — TO JKe camoe,
PEe3LOBEIl OTPOCTOK U pars incisiva; g — Makcwmmna I; 7 — makcwna 1I; / — makcmmmen.



48 D.M. Palatov, I.N. Marin

Fig. 18. Diasynurella khalabensis Palatov et Marin sp.n., Armenia, Lori region, Khalab Ridge: @ — pereopod I1I; » — dactylus of PIII;
¢ — pereopod 1V; d — dactylus of PIV; e — pereopod V; f— dactylus of PV; g — pereopod VI; i — dactylus of PVI; i — pereopod VII; j —
dactylus of PVIIL.

Puc. 18. Diasynurella khalabensis Palatov et Marin sp.n., Apmenusi, Jlopuiickas obnactb, Xanadbckuii xpeber: ¢ — nepeonoza I1I; b —
nmaktunyc PIII; ¢ — mepeonona 1V; d — makrtunyc PIV; e — nepeononaV; f— naktunyc PV; g — nepeonoaa VI; h — maktunyc PVI; i —
nepeonon VII; j — nakrumyc PVIL
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Fig. 19. Diasynurella khalabensis Palatov et Marin sp.n., Armenia, Lori region, Khalab Ridge: a — epimeral plate I; 6 — epimeral
plate II; ¢ — epimeral plate I1I; d — telson; e — pleopod I; f— hooks of retinacula of pleopod II; g — uropod I; # — uropod II; i — uropod III.

Puc. 19. Diasynurella khalabensis Palatov et Marin sp.n., Apmenus, Jlopuiickas o6macts, XamaObckuil xpebeT: a — dHMHMepanbHas
miactueka I; b — osmuMepanbHas utactuHka 1I; ¢ — snmumepansHas miactunka Il d — Tenbcon; e — mieononal; f — Kproukn
peTHHaKyIbI mieononst 1I; g — yponona I; # — yponoga II; i — ypomoza 111
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Fig. 20. Diasynurella cavatica Palatov et Marin sp.n. (a, b) and D. khalabensis Palatov et Marin sp.n. (c—h): a, ¢ — urosomal
segments, lateral view; b, d — head; e — chela of gnathopod I; f— distoventral margin of chela of gnathopod I; g — chela of gnathopod II;
h — distoventral margin of chela of gnathopod II.

Puc. 20. Diasynurella cavatica Palatov et Marin sp.n. (a, b) u D. khalabensis Palatov et Marin sp.n. (¢c—4): a, ¢ — ypocoMaibHbIe
CEerMeHTHI, BUJ COOKY; b, d — roynoBa; e — KJICIIHs THATOMOARI |; /' — mucTOBeHTpanbHbIH Kpail kinemnn Gnl; g — ximenrns rHatonos 11;
h — nucToBeHTpaNbHBIN Kpail kiaemHn Gnll.
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segment four about 1.1X longer than segment 5; flagellum
6-segmented.

Mandible (Fig. 17¢—f): left mandible (Fig. 17¢, d) inci-
sor 5-dentate, lacinia mobilis 5-dentate, with three robust
plumose accessory setae; molar process with single seta.
Right mandible (Fig. 17e, f) incisor 5-dentate, lacinia mobi-
lis toothed, triturative, lobes with numerous protuberances;
underlying with a row of two robust plumose setae; molar
process similar to left mandible. Palp 3-segmented, segment
II with four—five setae; segment III about 3.2-3.3X longer
than wide, with seven—eight separate D-setae, two B-seta
and four separate E-setae (Fig. 17¢, g).

Labrum (upper lip) (Fig. 17a): oval, apical margin with
numerous small fine setae.

Labium (lower lip) (Fig. 17b): inner lobes feebly devel-
oped.

Lateralia with eight strong pectinate setae.

Maxilla I (Fig. 17g): inner plate with two plumose mar-
ginal setae, outer plate with seven apical comb-spines; palp
2-segmented, distal segment pubescent, about 3.0X of basal
segment, apical margin of distal segment with seven simple
setae.

Maxilla II (Fig. 174): inner and outer plates covered in
pubescent setae, subequal in length; outer plate weakly nar-
rowing distally, with seven apical setae; inner plate narrow-
ing explicitly distally, with group of dense short setac on
apex, with an oblique row of four short plumose setae.

Maxilliped (Fig. 17i): inner plate much shorter than
outer plate, with two—three spines and single simple seta
apically, and three—five simple setae laterally; outer plate
narrow, with row of 14-16 medial stiff simple setac of
different length; palp quadriarticulate, article I with two
simple setae on inner margin, article II with row of 14-16
simple setae on inner margin and without setae on outer
margin, article Il sub-quadrate; dactylus with single seta on
outer margin and without setae at inner margin, nail long,
slender, with two thin setae at hinge.

Gnathopod I (Fig. 16d, e): smaller than Gnll; coxal plate
subtrapezoidal or suboval, slightly narrowing distally, with
rounded corners and with four apical and numerous facial
setae, width/depth ratio 0.61/1; basis width/length ratio is
0.35/1, with single short seta on anterior margin, three long
setae on inner face and four long setae on posterior margin;
merus with eight distal setae; carpus is 0.57X of basis and
0.76X of propodus in length, with eight serrated setae in
inner margin and four simple setae in outer margin; propo-
dus 1.50X longer than broad, with three simple setae in
anterior margin and five serrated single setae in posterior
margin; distal margin of palm (Fig. 16¢) distinctly or slight-
ly oblique, with double row of four inner and three outer
robust setae; palmar groove (depression) feebly developed,
with two inner and two outer robust setae; dactylus with
single outer seta.

Gnathopod 1II (Fig. 16f, g): coxal plate subovate, with
three apical and numerous facial setae, width/depth ratios is
0.64/1; basis width/length ratio is 0.30/1, with several (two—
three) long setae inserted along posterior margin and with
two short simple setae in anterior margin; ischium with short
simple seta; merus with five distal setae; carpus is 0.57X of
length of basis and 0.74X of propodus, with anterior simple
seta and three groups of plumose posterior setae; propodus
1.8X longer than broad, with one—two simple anterior setae,
three superior medial, three inferior medial and four groups
of posterior setae; palm distinctly oblique with double row
of four inner and five outer spiniform setae of different size;

palm groove (depression) feebly developed, palmar corner
(Fig. 16g) with two strong palmar spiniform setae, two sup-
porting bifurcate setae on inner surface; dactylus with single
seta along anterior margin and few short setac along inner
margin.

Pereopod I1II (Fig. 18a): coxal plate oval or sub-rectan-
gular, with three apical and numerous facial setae, width/
depth ratio is 0.8/1; basis about 4.4X as long as wide, with
long anterior and long posterior simple setae; merus about
0.60X of basis, about 1.33X of carpus and about 1.13X of
propodus in length; carpus about 0.85X of propodus in
length; dactylus (Fig. 18b) about 0.48X of propodus, with
single plumose seta on outer margin and single additional
spine accompanying with single seta along ventral margin.

Pereopod IV (Fig. 18¢): subequal to PIII in length; coxal
plate expanded and broadly convex distally, posterior mar-
gin with shallow excavation, distal margin with five apical
short setac and numerous facial setae, width/depth ratio is
0.88/1; basis about 4.2X as long as wide, with long anterior
and long posterior simple setae; merus about 0.63X of basis,
about 1.33X of carpus and about 1.05X of propodus in
length; carpus about 0.79X of propodus in length; dactylus
(Fig. 18d) about 0.45X of propodus, with single plumose
seta on outer margin and an additional spine accompanying
with single seta along ventral margin.

Pereopods V, VI, VII with length ratio 1/1.23/1.08.

Pereopod V (Fig. 18e): coxal plate large, bilobate, with
distinct anterior and posterior lobes; posterior lobes with
three margin simple setaec and anterior lobes with single
margin simple seta, with numerous facial setae; basis about
1.54X as long as wide, with numerous facial setae, posterior
margin slightly convex, armed with six shallow serrations,
with distinct distal corner, anterior margin with four split-
tipped robust and four distal setae; merus about 0.71X of
basis, 0.90X of carpus and subequal of propodus in length;
dactylus (Fig. 18f) approximately 0.46X of propodus, with
single plumose seta on outer margin and an additional spine
accompanying with single seta along ventral margin.

Pereopod VI (Fig. 18g): coxal plate bilobate, with dis-
tinct posterior and vestigial anterior lobes; anterior lobe
without setae, posterior lobe with single margin seta, each
with numerous facial setae; basis about 1.54X as long as
wide, with numerous facial setae, posterior margin convex,
armed with six shallow serrations, anterior margin with three
split-tipped robust and three distal setae; merus about 0.69X
of basis, 0.90X of carpus and 0.93X of propodus in length;
dactylus (Fig. 18k) approximately 0.36X of propodus, with
single plumose seta on outer margin and single additional
spine accompanying with single seta along ventral margin.

Pereopod VII (Fig. 18i): coxal plate small, semi-lunar,
with single posterior seta; basis about 1.63X as long as
wide, with numerous facial setae, posterior margin convex,
armed with eight serrated setae in distal corner; anterior
margin with three split-tipped robust and three distal setae;
merus about 0.56X of basis, subequal of carpus and about
0.88X of propodus in length; dactylus (Fig. 18/) approxi-
mately 0.48X of propodus in length, with single plumose
seta on outer margin and single additional spine accompany-
ing with single seta along ventral margin.

Gills, brood plates (Fig. 18): coxal gills on somites [1-VI,
somites V-VIII with lanceolate sternal gill on each. Coxal
gills of pereopods II-VI elongated, narrow, gills/bases ratios
are 0.72/1, 0.69/1, 0.78/1, 0.80/1 and 0.78/1, respectively.

Pleopods (Fig. 19e, f): pleopods I peduncle with two
coupling hooks in retinacula (Fig. 194), without lateral set-
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ae; outer and inner rami with five and six segments, respec-
tively; basal segments of outer ramus with single clothes-pin
seta. Pleopod II peduncle with two coupling hooks in reti-
nacula, without setae; outer and inner rami with five seg-
ments, respectively; basal segment of outer ramus with sin-
gle clothes-pin seta. Pleopod III peduncle with two coupling
hooks in retinacula, without setae; outer and inner rami with
four and five segments, respectively; basal segment of outer
ramus with single clothes-pin seta.

Epimera. Epimeral plate I (Fig. 19a) subovate, pointed
distally, ventral margin with one spine, posterior margin
convex, with one site. Epimeral plate II (Fig. 19b) weakly
produced distally, bluntly pointed distally, ventral margin
armed with three spines, posterior margin slightly oblique,
with three setae. Epimeral plate III (Fig. 19¢) subtrapezoi-
dal, blunted distally, ventral margin armed with three spines,
posterior margin slightly oblique, with single seta.

Urosomites fused partially: Urosomite I completely free,
urosomites II-III fused, with distinct suture (Fig. 20c).

Uropod I (Fig. 19g): peduncle about 3.6X as long as
wide, with dorsoexternal row of nine spines and single sub-
distal short spine; exopodite about 0.9X of endopodite in
length; endopodite not paddle-like, with six dorsal, single
dorsolateral and five apical thin spines; with five dorsal, two
dorsolateral and five apical thin spines.

Uropod II (Fig. 194): peduncle about 2.0X as long as
wide, subequal of endopodite in length, with four dorsoex-
ternal long spines; exopodite about 0.90X of endopodite in
length, with four dorsal, single dorsolateral and five apical
robust spines; endopodite with six dorsal, single dorsolater-
al and five apical robust spines.

Uropod 11T (Fig. 19i): uniramous, peduncle cylindrical-
shaped, about 2.1X as long as wide, without terminal «knob,
two spines on apical margin; peduncle about 1.4X of ramus
in length; inner margin of ramus without setae, outer margin
of ramus armed with single spine, apical margin armed with
three spines.

Telson (Fig. 19d): subrectangular, elongated, 0.72X as
long as broad, slightly longer than uropod III; apical margin
cleft about 0.50X of total length; with five apical spines and
two additional submarginal plumose setae on each lobe.

COLORATION. The body and appendages unpigment-
ed, without well-developed pigmented eyes.

GENBANK ACCESSION NUMBERS. LK028567,
LK028568.

TAXONOMIC REMARKS. The species can be most
casily separated from D. waschuschtii by the following fea-
tures: 1) rami of uropod III with single spiniform spine on
lateral margins (Fig. 197) vs. rami of uropod III without
lateral spines [Behning, 1940, fig. 17n]; 2) propodus of
gnathopod II is relatively short, suboval in shape (Fig. 16f)
vs. propodus of gnathopod II is elongated, subrectangular
shape [Behning, 1940, fig. 17c]; 3) epimeral plates II-III
with three thin spiniform setae on ventral margin, each (Fig.
190, ¢) vs. epimeral plates II-1II with single thin seta on
ventral margin, each [Behning, 1940, fig. 18;].

The species can be most easily separated from Diasyn-
urella kiwi Marin et Palatov sp.n., by the following features:
1) urosomites II-1II completely fused (Fig. 20c) vs. all uro-
somites completely free (Fig. 11a); 2) uropod III is subequal
to telson in length (Fig. 20c) vs. uropod III is much longer
than telson (Fig. 11a); 3) inner plate of maxilla I with two
plumose marginal setae (Fig. 17g) vs. inner plate of maxilla
I with four plumose marginal setae (Fig. 3g).

The species can be most easily separated from Diasyn-
urella dzhamirzoevi Palatov et Marin sp.n., by the following

features: 1) apical margin cleft of telson is about half of its
total length (Fig. 19d) vs. apical margin cleft of telson is
more than half of its total length (Fig. 10e, f); 2) propodus of
gnathopod II is relatively short, suboval in shape (Fig. 16f)
vs. propodus of gnathopod II is elongated, subrectangular
shape (Fig. 7f); 3) epimeral plate I with distinct spiniform
seta on ventral margin (Fig. 194) vs. epimeral plate [ without
setae on ventral margin (Fig. 10a).

The species can be most easily separated from Diasyn-
urella cavatica Palatov et Marin sp.n., by the following
features: 1) propodus of gnathopod II is relatively short,
suboval in shape (Fig. 16f) vs. propodus of gnathopod II is
elongated, subrectangular shape (Fig. 12f); 2) epimeral plate
I with distinct spiniform seta on ventral margin (Fig. 19a)
vs. epimeral plate I without setaec on ventral margin (Fig.
15a); 3) outer and inner rami of pleopods I-III heavily short-
ened and consist of five and six, five and five, and four and
five segments, respectively (Fig. 19¢) vs. and inner rami of
pleopods I-1II of normal length and consist of eight and ten,
eight and ten, and seven and eight, respectively (Fig. 15¢).

DISTRIBUTION AND ECOLOGY. The species is
known only from few nearby weakly flowing springs of
alpine zone of the Khalab Ridge in Lori, Armenia (the
Lesser Caucasus). It is possible that the species can live in
other nearby springs and groundwaters, however, like other
species, it is extremely difficult to find due to its very small
size and habitat in bottom sediment.

THE DIFFERENTIAL KEY TO THE KNOWN SPECIES OF THE GE-
NUS DI4SYNURELLA BEHNING, 1940

1. All segments of urosome are free; uropod III is much
longer than telSon ..........ccecvevieriereneneeeeeeeeee e
....................... Diasynurella kiwi Marin et Palatov sp.n.

— Urosomite I completely free, urosomites II-11I fused; uro-
pod III is subequal to telson in length or shorter......... 2

2. Chela of gnathopod II is relatively short, about as long as
wide, oval in Shape .......cccvevevierieierececeeeeeee e
.......... Diasynurella khalabensis Palatov et Marin sp.n.

— Chela of gnathopod II is clearly elongated, longer than
wide, rectangular in Shape ........c.ccoceeveveirennencnne 3

3. Ramus of uropod III without lateral spines ....................
...................... Diasynurella wachuschtii Behning, 1940

— Ramus of uropod III with several lateral spines ............. 4
4. Cleft of apical margin of telson clearly longer than half its
L1NGEN e

........ Diasynurella dzhamirzoevi Palatov et Marin sp.n.
— Cleft of apical margin of telson shorter or equal to half of
TS 1ENGEH e

Phylogenetic part

The molecular genetic analysis (Fig. 21) clearly con-
firmed the monophyly (Bayesian—PP=1.00; ML-BS=95%)
of the genus Diasynurella, which is well separated from
other lineages (genera) of the family Crangonyctidae; the
clade is a sister to the genus Pontonyx Palatov et Marin,
2021 [Marin, Palatov, 2021a, 20224, b], separating for
0.35+0.024 substitutions per 100 nucleotides (35%) by COI
mtDNA gene marker, which can be estimated as 45-7 Mya,
with the average about 14 Mya (min. (0.77% Mya') and
max. (5.16% Mya') after Guy-Haim et al. [2018]; the aver-
age — 2.5% Mya! for COI mtDNA gene marker after
Lefébure er al. [2006] and Copila®-Ciocianu, Petrusek
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Fig. 21. The map of distribution and the time-calibrated phylogenetic reconstruction of the studied species of the related genera
Diasynurella Behning, 1940 and Pontonyx Palatov et Marin, 2021 based on COI mtDNA gene marker. Posterior probabilities of the nodes
are reported. Blue horizontal bars show the 95% HPD (the highest posterior density) of node ages on an arbitrary time scale.

Puc. 21. Kapra pacnpocTpaHeHHs: 1 OTKaJnOpOBaHHAs 10 BPEMEHM (DHIOT€HETHYECKash PEKOHCTPYKIHS U3YYECHHBIX BHIOB POJCTBEH-
HBIX pozioB Diasynurella Behning, 1940 u Pontonyx Palatov et Marin, 2021 na ocHoBe Mapkepa rena COI mt/IJHK. /lanHbIe anocTepropHOi
BEPOSITHOCTH y3JIOB NPHUBEICHBI Ha KapTHHKe. CHHHE TOpPHU3OHTalbHBIC MOJIOCHI MoKa3biBaroT 95% HPD (HanOosblIyro MIOTHOCTE)
PacYeTHOro BO3pacTa y3JOB B MPOM3BOJIBHOM MacIiTabe BPEMEHH.
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Table 1. Comparison of pairwise genetic (COI mtDNA) distances (p-distances+SE) (substitutions per 100 nucleotides) be-

tween the studied species of the genus Diasynurella.

Ta6muna 1. CpaBaenue nonapusix renerndeckux (COImtDNA) nucranmmii (p-distances+SE) (3amen Ha 100 HyKI€0THI0B)

MEXIy M3ydaeMbIMH BUAaMu poaa Diasynurella.

Diasynurella waschuschtii D. cavatica D. khalabensis | D. dzhamirzoevi
D. cavatica sp.n. (Garakha Cave) 0.177+0.021
D. khalabensis sp.n. (Armenia) 0.224+0.024 | 0.258+0.022
D. dzhamirzoevi sp.n. (Dagestan) 0.244+£0.024 | 0.231£0.025 | 0.230+£0.024
D. kiwi sp.n. (Rostov-on-Don) 0.309+0.033 | 0.317+0.031 | 0.302+0.029 | 0.309+0.030

[2015]). At the same time, according to the published phylo-
genetic reconstruction [Copilag-Ciocianu et al., 2019], the
split between these genera occurred at about 40 Mya, while
both genera separated from other crangonyctid amphipods
about 70—-100 Mya, what is related to the estimated time of
Laurasia disruption.

The interspecific genetic divergence based on COI mtD-
NA gene marker between the discovered species of the ge-
nus Diasynurella exceed 0.177+0.021 substitutions per 100
nucleotides (about 18%), up to 0,317+0,031 substitutions
per 100 nucleotides (about 31%), the largest split between
Diasynurella cavatica Palatov et Marin sp.n. and D. kiwi
Marin et Palatov sp.n. (Table 1), showing a long-time isola-
tion of all species. D. kiwi Marin et Palatov sp.n. is the most
genetically/geographically divergent species within the ge-
nus, which is also considered as basal for the genus (Table
1; Fig. 1).

The estimated divergence time based on COI mtDNA
gene marker between the species within the genus Diasyn-
urella vary from 41 Mya (maximal) (Diasynurella cavatica
Palatov et Marin sp.n. vs. D. kiwi Marin et Palatov sp.n.) to
3.4 Mya (minimal) (D. cavatica Palatov et Marin sp.n. vs.
D. waschuschtii) (min. as 0.77% Mya'; and max. as
5.16% Mya™" after Guy-Haim et al. [2018]), and 18 Mya to
10 Mya, respectively, according to Copilas-Ciocianu et al.
[2019] (about 1.773% Mya' for COI mtDNA gene marker).

Discussion

Morphological features may also indicate the close
relationships of Diasynurella and Pontonyx, since both
genera have a similar structure of gnathopods and fused
urosomites II and III. At the same time, all urosomites
are completely fused in all known species of the genus
Pontonyx [Marin, Palatov, 2021a; Palatov, Marin,
2021b], while urosomite I is always free in all species
of the genus Diasynurella (see above). The only ex-
ception with all free urosomal segments is the most
basal species in the genus Diasynurella, D. kiwi Marin
et Palatov sp.n., which apparently separated a very
long time ago, about 35 Mya (see above). Thus, we
believe that the free urosomal segments is certainly a
plesiomorphic (ancestral) feature for both genera. The
fusion of the urosomal segments is probably a conse-
quence of the refusal to use flexible urosome and pleo-
pods for swimming. Also, all Diasynurella are very
small in total body size (2-3 mm) similarly to some
species of the genus Palearcticarellus, namely P. pu-
sillus (Martynov, 1930) and P. mikhaili (Sidorov, Hols-
inger et Takhteev, 2010), living in the highlands of
Kuray mountain steppe in the Altai mountains [Pala-

tov, Marin, 2020]. It is likely that similar adaptations
could occur in similar environmental conditions.

Currently, the distribution range of the genus Di-
asynurella includes mountainous areas of the Caucasus
with altitudes above 200 m a.s.l. (D. waschuschtii, D.
cavatica Palatov et Marin sp.n. and D. khalabensis
Palatov et Marin sp.n. occurring on the altitude about
2400 m a.s.l.), Ciscaucasian Plain (D. kiwi Marin et
Palatov sp.n.) and northwestern Hyrcania (D. dzhamir-
zoevi Palatov et Marin sp.n.). It is unambiguous that
the Caucasian/Ciscaucasian endemic genus Pontonyx
is a sister taxon for Diasynurella, which is supported
both by morphological and genetic analysis. Both gen-
era live in the coastal areas of the Black/Caspian Sea
and the modern Caucasus/Lesser Caucasus, and their
known ranges intersect in the area of the norther Azov
Sea Lowland, in the current locality of Rostov-on-Don
City (Fig. 21), so historical interpretations of their ori-
gin should be exclusively associated with these areas,
probably, with the transgressions and the Paratethys
history. Probably in the past, in Paratethys times [Pop-
ov et al., 2004, 2006], these closely related genera
followed different specialization pathways: representa-
tives of the genus Pontonyx, being large and semi-
stygobiotic amphipods, inhabited surface waters and
some coastal springs beyond the Paratethys sea line,
while Diasynurella, being stygobiotic microcrustaceans,
could penetrate into deep groundwater and remain in
areas from which Paratethys had already retreated.

The question of the origin of the genus Diasynurel-
la, like Pontonyx, still remains unresolved, but it is
obvious that this genus is very ancient. The estimated
time of divergence vary from 100 Mya [Copilas-Cio-
cianu et al., 2019] to 40 Mya or less (present study)
(Fig. 21). In addition, its relationship with other crang-
onyctid genera remains unclear and according to dif-
ferent reconstructions, it is phylogenetically close to
the “Synurella” Clade or the “Stygobromus” Clade of
the family Crangonyctidae [Copilas-Ciocianu et al.,
2019; Palatov, Marin, 2021b; Marin, Palatov, 2021a,
2022a]. Nevertheless, the final phylogenetic conclu-
sions need to be made based on multi-locus phylogeny
of all related genera from this group, which will be
presented in further studies.
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