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Morphology of two extremely rare European species, Ovalona karelica (Stenroos 1987) and Graptoleberis
smirnovi sp. n., of the subfamily Aloninae is studied in populations from the Nizhniy Novgorod Area, Russia.
Graptoleberis smirnovi sp. n. differs from all other species of the genus in the unique morphology of the la-
brum, having a long, narrow, serrate process at the apex. Morphologically, it is close to another rare European
species, Graptoleberis pannonica Daday 1904. The taxonomic positions and distributions of the study species
are discussed.
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While Cladocera of the European part of Russia
were intensively investigated from the second half of
the 19th century (see review by Korovchinsky, 2012),
benthic species of the group here are still far from fully
studied. Early taxonomic studies (Fischer, 1848, 1849,
1854; Hudendorf, 1876; Stenroos, 1897; Werestscha-
gin, 1911 and others) led to descriptions of numerous
new taxa of Chydoridae and Macrothricidae, includ-
ing several valid species – Graptoleberis testudinaria
(Fischer 1848), Streblocerus serricaudatus (Fischer
1849), Alonella excisa (Fischer 1854), Leydigia acan-
thocercoides (Fischer 1854), Ovalona karelica (Sten-
roos 1897), Camptocercus fennicus Stenroos 1897.
During the first half of the 20th century, taxonomic
and morphological studies of planktonic and especial-
ly benthic Cladocera in general were in decline (Kor-
ovchinsky, 2007, 2012). All species of benthic Cladoc-
era, listed in the monograph of Manuilova (1964) on
Cladocera of USSR, were described in the 19th century.

New breath to the studies of benthic Cladocera of
Russia was given by the efforts of Prof. Nikolai Niko-
laevich Smirnov. His research started as ecological and
morphological studies on common Chydoridae from
European Russia, culminating in to date unsurpassed
reviews of the world fauna of Chydoridae (Smirnov,

1971, 1996) and Macrothricidae (Smirnov, 1976,
1992). In these monographs, the morphology of all
common benthic Cladocera from European Russia
was described, and their taxonomic status was clari-
fied. Together with his alumni, Prof. Smirnov pub-
lished a new modern key for Cladocera of Russia (Ko-
tov et al., 2010). By the efforts of Prof. Smirnov, the
modern Russian school of cladoceran systematics was
established, and his alumni continue taxonomic and
morphological studies of both Russian and world fau-
na of Cladocera.

Still, а number of rare benthic species was recorded
from European Russia only sporadically, and usually
no detailed descriptions provided for them (see
Smirnov, 1971, 1976; Kotov et al., 2010). Rare occur-
rences of species having their core distribution areas
outside European Russia were revealed recently
(Gavrilko et al., 2020; Zhiharev et al., 2020; Frolova
et al., 2019). Some of such taxa were redescribed re-
cently (Smirnov, 2004; Sinev, 2014; Zhiharev et al.,
2020), but a number of them remain poorly studied.

Two rare European species of the subfamily Alon-
inae, Graptoleberis pannonica Daday 1904 and Ovalo-
na karelica (Stenroos 1987), were found recently in
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Nizhny Novgorod Area, central part of European
Russia (Gavrilko et al., 2020). They inhabit the coastal
zone of the Gnilichka River, located on the outskirts
of Nizhny Novgorod city. The river is characterized by
low flow rates and abundant development of Stratiotes
aloides L. in the dammed areas. The rare species are
found only in dense thickets of S. aloides at a depth of
up to 1 m. Debris of submerged macrophytes form a
habitat and provide a substrate for the nutrition and
movement of these crustaceans. However, these crus-
taceans had a low abundance in the sampled localities.
O. karelica density reached a maximum of 12000 ind./m3.
The abundance of G. pannonica was lower, up to
30 ind./m3 (Gavrilko et al., 2020).

According to Bledzki & Rybak (2016), Ovalona
karelica is a “eurythermic, “Ice Age relict” species
with a limited distribution, extremely rare in Europe,
reported from swamps, marshes, old river oxbows,
temporary waters, in dense vegetation (Sphagnum) or
on muddy bottom with plant remains, among the roots
of Hydrochariton, prefers weakly acidic waters with
pH > 5.0”. In Russia, it was recorded only from north-
ern portion of European Part (Smirnov, 1971; Sinev,
2002), so populations from Nizhny Novgorod are on
the south-east margin of the species distribution area.
Morphology of the species was redescribed by Hudec
(2010) and Van Damme et al. (2011), but some im-
portant details of the thoracic limb morphology, like
morphology of inner portions of limbs III–IV, remain
unknown. Van Damme et al. (2010) placed this taxon
in the pulchella-group of Alona s. lato, during revision
of pulchella-group. Sinev (2015) placed O. karelica
within the cambouei-group of the genus Ovalona,
characterized by elongated postabdomen, but species
relationships within the group remain obscure.

Graptoleberis pannonica Daday 1904 was described
from Hungary, it differs from widespread Graptoleberis
testudinaria and Neotropic Graptoleberis occidentalis
Sars, 1901 in more elongated, low body, longer
postabdomen with almost parallel dorsal and ventral
margins in both males and females. The species is ex-
tremely rare, it was reported only from Hungary (Da-
day, 1904) and Slovenia (Hudec, 2010), and upper ba-
sin of the Don River, European Russia (Smirnov,
1971). It was never redescribed according to recent
standards. The aim of present paper is to study mor-
phology of two rare taxa from Nizhny Novgorod area
and to clarify their taxonomic status.

MATERIALS AND METHODS

Animals and exuviae were selected from samples
under a binocular stereoscopic microscope, placed on
slides (in a drop of a glycerol-ethanol mixture), and
studied using an optical microscope (Olympus CX41)
and measured. Dissections for analysis of appendages
were performed with electrogalvanically sharpened
tungsten needles. Measurements were determined us-
ing an eyepiece-micrometer; all drawings were made

with a camera lucida. For SEM examination, speci-
mens were subject to critical point drying, coated with
gold-palladium and studied using scanning electron
microscopes JEOL JSM-6380LA and CAMSCAN S2.

Abbreviations in the illustrations and text. I–V =
= thoracic limbs I–V; as = accessory seta of limb I;
cbs = copulatory brush seta of limb I; e1 – e3 = en-
dites 1–3 of limb I; ep = epipodite; ex = exopodite;
gfp = gnathobase filter plates of limbs II–V; IDL = in-
ner distal lobe of limb I; IP = interpore distance (dis-
tance between anterior and posterior major head ps);
ms = male seta of limb I; ODL = outer distal lobe of
limb I; pep = pre-epipodite; PP = postpore distance
(distance between posterior head pore and posterior
corner of head shield); s = sensillum.

Paper registration number in Zoobank. urn:lsid:zoo-
bank.org:pub:AA7EE6BB-42F4-4EF5-87A9-
33662A04533C.

RESULTS
Our data confirms the taxonomic status of Ovalona

karelica from Nizhny Novgorod. Populations of Grap-
toleberis, identified earlier as G. pannonica, instead be-
long to a new species, G. smirnovi sp. n.

Ovalona karelica (Stenroos 1897)
Stenroos, 1897: 52–53, Fig. 5, 6 (Alona); Herr,

1917: 103–105, Fig. 30–33 (Alona); Herbst, 1962: 88,
Fig. 66 (Alona), 1974: 134, Fig. 6–10 (Alona); Smirn-
ov, 1971: 474–475, Fig. 464–465 (Alona); Hudec,
1980: 607–608, Fig. 1 (Alona), 1986: 188–191, Fig. 1–9
(Alona), 2010: 330–332, Fig. 81 (Alona); Flössner,
2000: 309–310, Fig. 114 (Alona); Sinev, 2002: 936–
937, Fig. 3e, 4e (Alona); Van Damme et al., 2011: Fig. 1 A,
C, E, D, G–I, K, Fig. 2 A–K (Alona); Sinev, 2015: 482-
483, Fig.11A-C; Gavrilko et al., 2020: 153–154, Fig. 4.

S t u d i e d  m a t e r i a l. Over 100 juvenile and
adult parthenogenetic females, 8 adult males from
Gnilichka river, Nizhniy Novgorod, Russia
(56.205576° N; 43.756625° E, samples collected in
2.08.2017, 19.09.2018, 13.09.2019, 26.09.2019).

D e s c r i p t i o n. Parthenogenetic female. General.
In lateral view body regular ovoid, of moderate height
(Fig. 1a–1b; 2a–2c), maximum height at middle of
body, in adults height/length ratio 0.65–0.7. Dorsal
margin uniformly curved; postero-dorsal and postero-
ventral angles broadly rounded; posterior margin uni-
formly curved; ventral margin almost straight; antero-
ventral angle rounded. Body very strongly compressed
laterally. Ventral margin (Fig. 1c) with about 38–50
setae, about 10–15 first setae long, other setae shorter.
Postero-ventral angle (Fig. 1d; 2d) with about 100
short setulae not organized in groups but decreasing in
size posteriorly. A row of very small setulae along the
posterior margin on inner side of valve. Valves oblique.
Cuticle of valves and head shield significantly thinner
than in majority of Aloninae.
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Head of moderate size, triangle-round in lateral
view, rostrum short, pointing downward. Compound
eye two times larger than ocellus. Distance from tip of
rostrum to ocellus in adults slightly greater than that

between ocellus and eye. Head shield with maximum
width behind mandibular articulation, without any
sculpture; rostrum short, broadly rounded; posterior
margin of head shield broadly rounded, without

Fig. 1. Ovalona karelica (Stenroos1897) from Gnilichka River, Nizhniy Novgorod, Russia: a – juvenile female of instar II, b–k –
adult parthenogenetic female, l–n – adult male (a–b, l – lateral view; c – ventral margin of valves; d – posteroventral angle of valves;
e – head pores; f–g – labrum; h–i – m, postabdomen; j, n – antennule; k – antenna).
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notches. Three major head pores (Fig. 1e; 2e) with
narrow connection between them, middle pore small-
er than two others, PP about 0.6–0.8 IP. Lateral head
pores minute, located at about 1.5 IP distance from
midline, at the level between anterior and middle ma-
jor head pore.

Labrum (Fig. 1f–1g) large, labral keel very wide,
with height equal to width, with broadly rounded

apex; anterior margin of keel convex, posterior margin
without any setulae.

Postabdomen (Fig. 1h–1i; 2f) narrow, with parallel
margins, length about 2.8–3.0 times height. Ventral
margin straight or weakly convex. Basis of claws sepa-
rated from distal margin by a clear incision. Distal
margin straight, distal angle rounded, prominent.
Dorsal margin with distal part about 2 times longer

Fig. 2. Ovalona karelica (Stenroos 1897), from Gnilichka River, Nizhniy Novgorod, Russia, adult parthenogenetic female: a–b – lat-
eral view; c – dorso-lateral view; d – posteroventral angle of valves; e – head pores; f – postabdomen; g – postanal margin of
postabdomen; h – postabdominal claw; i – antenna.
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Fig. 3. Ovalona karelica (Stenroos 1897), from Gnilichka River, Nizhniy Novgorod, Russia: a–j – thoracic limbs of adult parthe-
nogenetic female, k–l – thoracic limbs of adult male (a, k – limb I; b – IDL and ODL of limb I; c – limb II; d – exopodite of
limb III; e – inner potion of limb III; f – exopodite of limb IV; g–h – inner portion of limb IV; i – limb V (preepipodite not
shown); j – inner lobe of limb V; l – copulatory hook and IDL of limb I).
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than preanal one, with postanal portion somewhat
longer than anal. Postanal portion of distal margin
straight, anal portion weakly concave. Preanal angle

well-defined, postanal angle weakly defined. Distal
potion of postanal margin (Fig. 2g) with 3–4 long
composite marginal denticles, followed by 5–6 groups

Fig. 4. Graptoleberis smirnovi sp. n., from Gnilichka River, Nizhniy Novgorod Area, Russia: a –n – adult parthenogenetic female,
o–r – adult male (a, o – lateral view (sculpture of valves and head shield not shown); b – dorsal view; c – outline of lateral view;
d – outline of dorsal view; e – setae of anterior portion of ventral margin of valves; f – posterior portion of ventral margin of valves;
g–h – posteroventral angle of valves; i – head pores; j, p – labrum; k–l, q – postabdomen; m – postabdominal claw from the
inner side; n, r – antennule).
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of 3–4 much shorter elementary denticles, anal mar-
gin with 3–5 groups of marginal setulae. Length of
distal denticles about 1.5 widths of claw base. 8–9 Lat-
eral fascicles of setulae, postanal fascicles wide to very
wide, closely spaced, consisting of ten or more setulae,
with distalmost setula only slightly longer and thicker
than others, as long as longest marginal denticles.
Postabdominal claw (Fig. 2h) weakly curved, slightly
longer than preanal portion of postabdomen. Basal
spine very short, its length less than width of claw base,
about 0.1 length of claw.

Antennula (Fig. 1j) of moderate size, length about
2.5 widths. Antennular sensory seta slender, about

1/2 length of antennula, arising at 2/3 distance from
the base. Nine terminal aesthetascs, two longest about
1/2 length of antennula, other seven of about
1/3 length of antennule.

Antenna II relatively short (Fig. 1k; 2i). Antennal
formula, setae 0–0–3/1–1–3, spines 1–0–1/0–0–1.
Basipodite robust, branches of moderate length and
width, endopodite longer than exopodite. Basal seg-
ments of both branches 1.5 times longer than distal
segments. Middle segments of endopodite with clus-
ters of long setulae. Seta arising from basal segment of
endopodite only slightly shorter than endopodite. Seta
arising from middle segment of endopodite of similar

Fig. 5. Graptoleberis smirnovi sp. n., from Gnilichka River, Nizhniy Novgorod, Russia, adult parthenogenetic female: a – lateral
view; b – dorso-lateral view; c – dorsal view; d–e – ventral view; f – ventro-lateral view; g – ventral side of the head (position of
frontal pore indicated by arrow); h – frontal pore; i – head pores.
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size of shortest apical setae. On both branches, one
apical seta much shorter than two others. Spine on
basal segment of exopodite about 2/3 length of middle
segment. Apical spine of exopodite as long as distal
segment, apical spine of exopodite shorter than distal
segment.

Thoracic limbs: five pairs.

Limb I (Fig. 3a–3b) of moderate size. Epipodite
ovoid. Accessory seta about 1/3 length of ODL seta.
ODL with a long seta, armed with minute setulae in
distal part (not shown on the drawing). IDL with three
setae; seta 3 as long as ODL seta, seta 2 of about
3/4 length of seta 3, setae 2 and 3 armed with thin set-
ulae in distal part; seta 1 very slender, of about
1/3 length of seta 3. Endite 3 with four setae, inner
seta (1) much shorter than outer setae (a–c). Endite 2
with three setae (d–f), seta e as long as ODL seta, seta
f slightly shorter than seta f. Setae a, b and d armed
with very long setulae in distal part. Endite 1 with two
2-segmented setae (g–h), both setulated in distal part.
Inner setae on endites 1–2 and seta g absent. Six-seven
rows of thin long setulae on ventral face of limb. Two
long ejector hooks of similar size, of same length as se-
tae of endite 3.

Limb II (Fig. 3c). Exopodite elongated, without se-
ta. Eight scraping setae (1–8), armed with thin
spinules, increasing in length distally. Distal armature
of gnathobase with four elements. Filter plate with

seven setae, the posteriormost seta three times shorter
than others.

Limb III (Fig. 3d–3e). Epipodite oval; exopodite
subrectangular, with seven setae. Seta 3 being longest,
seta 6 and 4 about 2/3 length of seta 3, seta 1 of about
1/3 length of seta 3, other setae short. Seta 6 armed
with thick long setulae in distal part, seta 7 armed with
very short setulae in distal part, all other setae
plumose. Distal endite with three setae, two distal-
most members long and slender, sharp, with distal
parts unilaterally armed with sharp denticles; basal-
most seta shorter, bilaterally armed with setulae. Basal
endite with four very short setae (4–7). Four short in-
ner setae increasing in size basally. Gnathobase not
clearly separated from basal endite. Distal armature of
gnathobase with four elements: a large elongated con-
ical sensillum, a thin, bent seta, and two sharp spines.
Filter plate III with seven setae.

Limb IV (Fig. 3f–3h). Preepipodite setulated,
epipodite with short process. Exopodite subrectangu-
lar, with six plumose setae. Seta 1 longest, setae 2, 3
and 5 slightly shorter than seta 3, setae 4 and of about
1/3 length of seta 3. Inner-distal portion of limb IV
with four setae and cylindrical sensillum: seta 1 slen-
der, sharp; three f laming–torch setae (2–4) narrow,
more than 2 times shorter than seta 1, each with re-
duced distal part, armed with 5–6 long thin setulae,
decreasing in size basally. Small sensillum located be-
tween bases of setae 3–4. Three inner setae (a–c)

Fig. 6. Graptoleberis smirnovi sp. n., from Gnilichka River, Nizhniy Novgorod Area, Russia, adult parthenogenetic female: a –
ventral rims of valves; b – setae of ventral rim of valves; c – postabdominal claw.
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long, increasing in size basally. Gnathobase with
moderately long 2-segmented seta, only a little longer
than seta 1, sensillum and small hillock distally. Filter
plate with five setae.

Limb V (Fig. 3i–3j). Preepipodite setulated.
Epipodite oval, with very short process. Exopodite
oval, with four plumose setae, decreasing in size basal-
ly; seta 1 1.5 times longer than exopodite, seta 4 four
times shorter than seta 1. Inner limb portion as large
rounded lobe with setulated inner margin, only slight-
ly smaller than exopodite. At inner face, two setae,
outer one equal in length to seta 3 of exopodite, inner
one 1.5 times shorter. No filter plate.

E p h i p p i a l  f e m a l e s were not present in the
studied material.

M a l e. Body of adult male (Fig. 1l) low subrectan-
gular, with almost straight dorsal and ventral margins,
posterior margin of valves strongly convex. Height/
length ratio about 0.5. Eye of same size as in female,
ocellus larger than in female. Rostrum in lateral view
broader than in female.

Postabdomen (Fig. 1m) moderately long, with al-
most parallel margins in postanal portion, length
about 2.5 maximum heights. Gonopores located at the
end of the postabdomen, above the base of the claw.
Dorso-distal margin weakly convex, dorso-distal an-
gle broadly rounded. Preanal angle well-defined, pos-

Fig. 7. Graptoleberis smirnovi sp. n., from Gnilichka River, Nizhniy Novgorod Area, Russia, adult parthenogenetic female: a –
posteroventral angle of valves; b – postabdomen; c – labrum; d – antennule; e–f – thoracic limbs.
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tanal angle not defined. Distal part of postabdomen
almost 2 times longer than preanal, anal and postanal
portions of similar length. Clusters of short setulae in
place of marginal denticles, postanal portion with 6–
7 clusters of 3–7 setulae each. Lateral fascicles of set-
ulae same as in female. Postabdominal claw 1.5 times

shorter than in female, slightly shorter than preanal
portion of postabdomen, basal spine very short.

Antennule (Fig. 1n) broad, length about two widths.
Ten short terminal and two lateral aesthetascs, longest
terminal aesthetascs are of about half length of anten-

Fig. 8. Graptoleberis smirnovi sp. n., from Gnilichka River, Nizhniy Novgorod Area, Russia: a–o – antenna and thoracic limbs of
adult parthenogenetic female, p–q – thoracic limbs of adult male: a–b – antenna; c, p – limb I; d – ODL of limb I; e – IDL of
limb 1; f – limb II; g– scraping setae 4–5 of limb II; h – exopodite of limb III; i – inner potion of limb III; j – outer setae and
main sensillum of limb III; k – gnathobase filter plate of limb III; l – exopodite of limb IV; m–n – inner portion of limb IV; o –
limb V (preepipodite not shown); q – copulatory hook of limb I.
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nule, lateral aesthetascs about 1/3 length of antennule.
Male seta arising at 1/3 length from tip, not reaching
to the end of antennule.

Limb I (Fig. 3l–3k) with U-shaped copulatory
hook, its distal portion 1.5 times longer than basal one.
IDL seta 1 absent, setae 2 and 3 thin, of similar length,
3 times shorter than in female, male seta curved, as
long as seta 3. Copulatory brush seta long, slightly
shorter than IDL setае. A row of about 30 short thick
setulae (cbs) on ventral face of limb below copulatory
brush. Endite 3 with inner seta (1) much longer than
in female, as long as setae a–c, armed with thin setulae
in distal portion.

S i z e. In adult parthenogenetic female length
0.44–0.49 mm, height 0.26–0.34 mm, in instar II ju-
venile female length 0.38–0.40 mm, height 0.21–
0.23 mm, no instar I juvenile females were found. In
eight studied adult males, length 0.35–0.39 mm,
height 0.16–0.20 mm.

D i f f e r e n t i a l  d i a g n o s i s. O. karelica clearly
differs from most species of Ovalona in a very short
basal spine of postabdominal claw, this character is
shared only with O. bromelicola (see Sinev, 2002a,
2015). O. karelica differs from O. bromelicola in lower
body, well-developed eye and ocellus, in straight, not
curved postabdomen, in antennule with normally de-
veloped aesthetascs, and in small and narrow flaming-
torch setae (2–4) of limb IV.

D i s t r i b u t i o n. Known from Germany, Slova-
kia, North-West Russia, Finland and Norway (Bledz-
ki, Rybak, 2016). According to Ibrasheva & Smirnova
(1983), O. karelica is found in Balkhash Lake in Ka-
zakhstan, but this record should be rechecked.

Graptoleberis smirnovi Sinev et Gavrilko sp. n.
Gavrilko et al., 2020: 153, Fig. 3 (pannonica).
Zoobank registration number. urn:lsid:zoo-

bank.org:act:F31BB7A2-5731-4638-A1FE-
32458DF3629F.

T y p e  l o c a l i t y. Gnilichka River, Nizhniy
Novgorod, Russia (56.205576° N, 43.756625° E, sam-
ples collected 02.08.2017, 19.09.2018, 13.09.2019,
26.09.2019).

H o l o t y p e. A parthenogenetic female from the
type locality, deposited at the collection of Zoological
Museum of M.V. Lomonosov Moscow State Univer-
sity, accession number Ml-191

A l l o t y p e. An adult male from the type locality,
deposited at the collection of Zoological Museum of
M.V. Lomonosov Moscow State University, accession
number Ml-192.

P a r a t y p e s. 25 parthenogenetic females, 2 males
from the type locality, deposited at the collection of
Zoological Museum of M.V. Lomonosov Moscow
State University, accession number Ml-193.

D e s c r i p t i o n. Parthenogenetic female. In lateral
view body (Fig. 4a–4b; 5a) of shape characteristic of
the genus, very low, maximum height before the mid-

dle of the body, in adults height/length ratio about 0.4.
Dorsal margin of valves uniformly curved; postero–
dorsal angle broadly rounded; posterior margin weak-
ly curved to almost straight, ventral margin straight.
In dorsal view (Fig. 4c–4d; 5b–5c), body rather
broad, characteristic for the genus shape, dorsal mar-
gin of valves with clearly defined ridge, but without
keel. In ventral view (Fig. 5d–5f), aperture between
the valves is very large; the valves form broad concave
rims around it (Fig. 6a). Ventral margin with about 70
setae, first 50 setae spaced very densely (Fig. 4e; 6b),
they are moderately long, their length less than width
of ventral rim of valves, and armed with very long set-
ulae, clusters of thick setulae near their bases. Next
20 setae (Fig. 4 f) shorter, sparsely spaced, evenly de-
creasing in length posteriorly, armed with short setu-
lae. Posteriormost portion of ventral masrgin without
setae and setulae. Postero–ventral angle (Fig. 4f–4h;
7a) with 3–5 large triangular denticles, increasing in
size dorsally, without any setulae between them. A row
of very small setulae along the posterior margin on in-
ner side of valve. Sculpture of valves in shape of very
prominent longitudinal lines, with less developed con-
nections between them, forming elongated polygons.

Head large, in lateral view narrow subtriangular,
with no defined rostrum and convex ventral margin.
Compound eye two times larger than ocellus. Head
shield with a broad, rounded anterior portion, without
defined rostrum, maximum width at the middle of an-
terior portion. Posterior portion of head shield trian-
gular, with obtuse posterior angle. Sculpture of head
shield polygonal, similar to these on valves. Elongated
frontal head pore located on ventral side of head shield
between bases of antennules (Fig. 5g–5h). Three ma-
jor head pores of same size (Fig. 4i; 5i), with a narrow
connection between them, PP about 0.5 IP. Lateral
head pores large, only slightly smaller than major head
pores, located very close to middle major head pore.

Labrum (Fig. 4j; 7b) of moderate size, labral keel
moderately wide, with a long narrow process at the
apex, armed with numerous clusters of short thick set-
ulae – such morphology of labrum is unique for family
Chydoridae. Anterior margin of keel convex, posterior
margin almost straight.

Postabdomen (Fig. 4k–4l; 7c) narrow, weakly nar-
rowing distally in postanal portion, length about 3–
3.5 height. Ventral margin strongly convex. Basis of
claws not separated from distal margin by incision.
Dorsal margin coming to the base of the claws, distal
angle not developed. Dorsal margin with distal part
about 2 times longer than preanal one, with postanal
portion 1.5 times longer than anal. Anal and postanal
portions of distal margin straight or slightly concave.
Preanal angle weakly defined, postanal angle not de-
fined. Postanal margin with 6–7 groups of 8–15 very
short spinules, anal margin with several groups of sim-
ilar setulae. 7–8 Wide lateral clusters of short setulae
of equal thickness and similar length in each. Cluster
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at postanal margin consists of longest setulae, width of
postanal fascicles, length and number of setulae in
each decrease distally. Postabdominal claw (Fig. 4m; 6c)
very short, curved, 2–2.5 times shorter than preanal
portion of postabdomen. Basal spine very short and
thin. Inner side of claw with a row of 3–5 strong den-
ticles along convex margin and 2 clusters of setulae in
central portion.

Antennula (Fig. 4n; 7d) of moderate size, length
about 2 widths. Antennular sensory seta slender, al-
most as long as antennula, arising terminally. Nine
terminal aesthetascs, two longest about 1.5 times lon-
ger than antennula, others of about 0.66–1.0 length of
antennule.

Antenna II relatively short (Fig. 8a–8b). Antennal
formula, setae 0–0–3/0–1–3, spines 1–0–1/0–0–1.
Basipodite robust, branches of moderate length and
width, endopodite shorter than exopodite. Exopodite
with length of segments increasing distally, basal seg-
ment 1.5 times shorter than distal segment. Еndopo-
dite with basal segmenst being longest, middle seg-
ment two times shorter than basal segment, distal seg-
ment 1.5 times shorter than basal segment. Exopodite
setae of similar size and thickness. Seta arising from
middle segment of endopodite short, geniculated at
the point of articulation, only slightly longer than api-
cal segment. Two of apical setae of endopodite longer
and much thicker than exopodite setae, third seta
short, as long as exopodite itself. Spine on basal seg-
ment of exopodite very short. Apical spines two times
shorter than respective apical segments.

Thoracic limbs: five pairs (Fig. 7e–7f).
Limb I (Fig. 8c–8e) massive, much larger than oth-

er limbs. Epipodite ovoid with long massive process,
3 times longer than exopodite itself. Accessory seta
about 1/3 length of ODL seta. ODL with a long seta.
IDL with three setae; seta 2 and 3 of about 1/2 and
2/3 length of ODL seta, respectively, armed with
densely spaced thin setulae in distal part; seta 1 slen-
der, of about 1/4 length of ODL seta. Endite 3 with
four setae, setae a–b long, as long as IDL seta 2, inner
seta (1) and seta c 1.5 times shorter. Setae a–b bilater-
ally armed with short thick setulae in distal portion,
seta с armed with long thin setulae in distal portion.
Endite 2 with thin inner seta (2) and three short outer
setae (d–f) of similar length, seta d armed as seta c, se-
tae e–f unilaterally armed with thick spinules. Endite 1
with inner seta (3) two times shorter than inner seta 2,
and two short 2-segmented setae (g–h), both setulated
in distal part. Seta i absent. Two short ejector hooks,
one1.5 times longer than other. Anterior face of limb
with numerous very thin setulae, and with short setu-
lated process at basal end, armed with setulae, such
structure is not present in other genera of Aloninae.

Limb II (Fig. 8f–8g). Exopodite elongated, without
seta. Eight scraping setae (1–8). Seta 1 shorter than
seta 2, both of them armed with small spinules. Seta 3
much thicker than setae 1–2, armed with thick

spinules. Setae 4–5 of peculiar shape, thick, with
shortened blunt distal portion, armed with denticles of
moderate size, much shorter than setae 3 and 6. Setae
6–8 thin, armed with thin spinules, seta 8 two ties
shorter than setae 6–7. Distal armature of gnathobase
with four elements. Filter plate with seven setae, the
posteriormost seta four times shorter than others.

Limb III (Fig. 8h–8k). Epipodite oval; exopodite
of irregular shape, with seven setae, lateral setae (1–2)
located the exopodite base, terminal setae (3–5) lo-
cated extremely close to each other. Seta 3 being lon-
gest, seta 6 slightly shorter than seta 3, seta 4 and 6 of
about 1/3 length of seta 3, other setae very short. Setae
3–4 with very broad basal portion, seta 5 very small
and thin. Setae 1–2 plumose, seta 3 with basal portion
setulated unilaterally, distal portion with numerous
thin long setulae, seta 4 with numerous thin long setu-
lae, seta 5 naked, seta 6 bilaterally armed with short
thick setulae in distal part, seta 7 bilaterally armed with
very short setulae in distal part. Distal endite with
three setae, distalmost seta (1) s long and slender,
sharp, with distal part unilaterally armed with sharp
denticles; seta 2 four times shorter, without any denti-
cles, basalmost seta (3) strongly curved, shorter than
seta 1, bilaterally armed with thin setulae. Basal endite
with four moderately long setae (4–7), large curved
sensillum located near their bases. Only three inner se-
tae (a–d) of similar size, Gnathobase not clearly sep-
arated from basal endite. Distal armature of gnatho-
base with three elements: short curved seta, and two
short spines. Filter plate III with seven setae.

Limb IV (Fig. 8l–8n). Preepipodite setulated,
epipodite without process. Exopodite subrectangular,
with six short plumose setae, length of longest seta (5)
about length of exopodite. Seta 3 slightly shorter than
seta 1, other setae of similar length, about 1/2 length of
seta 5. Inner-distal portion of limb IV with four setae
and large conical sensillum: seta 1 slender, sharp,
armed with spinules; three f laming-torch setae (2–4)
narrow, of similar size, more than 2 times shorter than
seta 1, each with reduced distal part, armed with 4–
6 short setulae. Three inner setae (a–c) short, increas-
ing in size basally. Gnathobase with very long 2-seg-
mented seta, 1.5 times longer than seta 1, sensillum
and small hillock distally. Filter plate not found.

Limb V (Fig. 8o). Preepipodite setulated. Epipodite
oval, with long curved process 2 times longer than ex-
opodite itself. Exopodite strongly bilobed oval, with
four plumose setae, setae 1–3 short, decreasing in
size, seta 4 1.5 times longer than seta 1. Inner limb por-
tion small e rounded lobe with setulated inner margin,
located at significant distance from exopodite. At in-
ner face, two short setae of similar size. No filter plate
was found.

E p h i p p i a l  f e m a l e s were not present in the
studied material.

M a l e. Body of adult male (Fig. 4o) very low sub-
rectangular, with maximum height at posterior margin
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of head shield, with straight to weakly concave dorsal
margins; posterior margin of valves convex. Height/
length ratio about 0.35. Compound eye and ocellus
larger than in female. Labrum as in female (Fig. 4p)

Postabdomen (Fig. 4q) moderately long, evenly
narrowing distally, length about 3.5 maximum heights.
Ventral margin straight, ventro-distal angle well-de-
fined, almost right-angled. Gonopores located at the
end of postabdomen, above the base of claw. No de-
fined dorso-distal margin and dorso-distal angle, pos-
tanal margin coming to the base of claw. Dorsal mar-
gin weakly convex in preanal portion, weakly concave
in anal portion, strongly concave in postanal portion.
Preanal and postanal angles not defined. Distal part of
postabdomen1.5 times longer than preanal, anal and
postanal portions of similar length. Postanal margin
with 5–6 clusters of small spinules, similar to those of
female, with 4–8 spinules in each. Lateral clusters of
setulae similar to those of female, additional small
clusters located in distal portion of postabdomen.
Postabdominal claw extremely short, 2 times shorter
than in female, its length only 1.5 times greater than
width of claw base, basal spine not found. Inner side of
claw with a row of 2–4 strong denticles along convex
margin.

Antennule (Fig. 4r) broad, length about two widths.
Only ten terminal aesthetascs longer than antennules,
two longest terminal aesthetascs of about 2 lengths of
antennule. Male seta not found.

Limb I (Fig. 8p–8q) with very short U-shaped cop-
ulatory hook, its distal portion only slightly longer
than basal one. IDL seta 1 not found, setae 2 and
3 each two times shorter than in feamel, male seta thin
straight, shorter than seta 2; no cluster of numerous
dense setulae present in female. Copulatory brush seta
of moderate size, as long as male setа. Anterior face of
limb below copulatory brush without any setulae. En-
dite 3 with inner seta (1) almost as long as IDL seta 2,
armed with thin setulae in distal portion.

S i z e. In adult parthenogenetic female length
0.50–0.65 mm, height 0.21–0.32 mm, in instar II ju-
venile female length 0.45–0.48 mm, height 0.18–0.19
mm, no instar I juvenile females were found. In three
studied adult males, length 0.41–0.43 mm, height
0.15–0.16 mm.

D i f f e r e n t i a l  d i a g n o s i s. Graptoleberis
smirnovi sp. n. differs from all other known species of
the genus in unique morphology of labrum, with long
narrow spined process at the apex (see Alonso, 1996;
Hudec, 2010; Van Damme, Dumont, 2010), and nev-
er reported for any other genera of Aloninae. It also
differs from G. testudinaria and G. occidentalis
Sars1901 in low elongated body without developed
dorsal keel, and in longer, only weakly narrowing dis-
tally postabdomen of the female, armed with much
smaller marginal spinules. In general morphology, G.
smirnovi is similar to G. pannonica, but differs from it
in morphology of the antenna. According to Hudec

(2010), G. pannonica has a longer spine on the basal
segment of the exopodite, only two times shorter than
the middle segment, and longer seta on the middle
segment of the endopodite, 2.5 times longer than the
apical segment.

D i s t r i b u t i o n. To date known only from Nizh-
niy Novgorod Area of Russia.

DISCUSSION

Our data clarify the position of Ovalona karelica
within the genus. According to the morphology of the
postabdomen, it belongs to the cambouei-group of the
genus (Sinev, 2015). It has narrow flaming-torch setae
(2–4) on the inner portion of limb IV, an apomorphy
shared by the terminal clade of the group – Paleotrop-
ical O. cambouei (Guerne et Richard 1983), Australian
O. pulchella (King 1853) and O. archeri (Sars 1888),
Neotropical O. glabra (Sars 1901) and Mexican
O. aguascalientensis (Sinev et Silva-Briano 2012).
These setae in O. karelica are elongated and bear long
setulae, like those of O. archeri; in all other species of
the clade these setae are very short and have shortened
setulae. The gap between areas of distribution of
O. karelica and O. cambouei, which is present in Eu-
rope in Spain and Italy only, is quite wide, and sug-
gests ancient separation between these two species,
which can be evaluated only by genetic methods.

The general morphology of G. smirnovi sp. n., in-
cluding that of the ventral margin of the valves, is sim-
ilar to that in other species of the genus. Comparison
of thoracic limb morphology of G. smirnovi sp. n. with
that of G. testudinaria (Fryer, 1968; Alonso 1996; Hu-
dec, 2010) revealed only a few significant differences
between the species. In G. testudinaria, scraping seta 3
of limb II is of similar morphology with setae 1–2. We
did not find filter plate V, present in G. testudinaria, in
G. smirnovi sp. n. Thoracic limbs of the other recog-
nized species of the genus, G. pannonica and G. orien-
talis, are not studied. Obviously, habits of G. smirnovi
are similar to that of G. testudinaria (see Fryer, 1968).

Both Ovalona karelica and Graptoleberis smirnovi,
as well as G. pannonica, are among the most rare Eu-
ropean cladocerans. The rarity in freshwater cladocer-
ans and copepods could be explained by different rea-
sons: highly specialized niches, low competitive abili-
ties, or limited colonization ability (Hessen, Walseng,
2008). Both studied species appear to fit the first two
criteria. In the studied area they were found only in a
specific habitat (dense stands of S. aloides), and their
density was much lower than that of co-occuring po-
tential competitors – Alona affinis, Flavalona costata,
Coronatella rectangula for Ovalona karelica and Grap-
toleberis testudinaria for G. smirnovi sp. n. Males of
both O. karelica and G. smirnovi sp. n. were already
present in studied water bodies in August, and only a
few living specimens were found during sampling in
September. In contrast, most co-existing species of
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Chydoridae had no gamogenetic specimen in August,
and were abundant in samples at even at the end of
September.

Smirnov (1999) and Smirnov, Kotov (2018) sug-
gested that extremely specialized cladocerans are “vic-
tims of morphological radiation”, occupying narrow
ecological niches, usually living in restricted biotopes
and never demonstrating high density in these water
bodies. The genus Camptocercus is a prime example of
such a group. But even within this genus, rarity of spe-
cies varies greatly. C. rectirostris is rather common in
West Palearctic (Smirnov, 1971, 1999), while its con-
gener C. fennicus is very rare (Sinev, 2014). In long-
studied Lake Glubokoe, the former species is rather
abundant and found every year (observation of the
first author), while C. fennicus was found only once
during the last 20 years (Sinev, 2014). But morpholog-
ically, C. fennicus is very close to C. uncinatus, a rather
common species in the East Palearctic (Sinev, 2014).
Two more species of the genus, North Palearctic
C. lilljeborgi and Beringian C. streletskayae are also ex-
tremely rare, while North American C. rotundus is
rather common (Sinev, 2014, 2018).

Graptoleberis smirnovi sp. n. at first glance appears
to be an extremely morphologically specialized spe-
cies, fitting all “victim of morphological radiation”
criteria of Smirnov, Kotov (2018). But comparison of
morphology of this species with that of its rather suc-
cessful congeners, G. testudinaria and G. occidentalis,
reveals only a few significant differences in outer mor-
phology, and none in limb morphology. The genus
Graptoleberis, while being among the most morpho-
logically specialized Aloninae, appears to be an excep-
tion to the criteria of Smirnov and Kotov (2018). Grap-
toleberis is rather successful, is distributed worldwide,
and occurs in the littoral among macrophytes, one of
most common habitats of benthic Cladocera. But
“victim of morphological radiation” criteria can be
fully applied to its closest relative, the extremely spe-
cialized monotypic genus Kisakiellus Sousa et El-
moor-Loureiro, 2018 which inhabits small streams in
Brazil (Sousa, Elomoor-Loureiro, 2018). In our opin-
ion, the Smirnov and Kotov (2018) approach can ex-
plain general rarity of such extremely specialized gen-
era, but not rarity of its species, which is subject to
broad variations.
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ПРИМЕРЫ РЕДКИХ БЕНТИЧЕСКИХ КЛАДОЦЕР – ДВА ФИТОФИЛЬНЫХ 
ВИДА ALONINAE (CLADOCERA, ANOMOPODA, CHYDORIDAE)
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Морфология двух чрезвычайно редких европейских видов Ovalona karelica (Stenroos 1987) и Graptol-
eberis smirnovi sp. n. подсемейства Aloninaeизучены в популяциях из Нижегородской области, Рос-
сия. Graptoleberis smirnovi sp. n. отличается от всех других видов рода уникальной морфологией лябрума,
имеющего длинный узкий зубчатый отросток на вершине. Морфологически он близок к другому редко-
му европейскому виду, Graptoleberis pannonica Daday 1904. Обсуждаются таксономическое положение и
распространение изученных видов.

Ключевые слова: Cladocera, Aloninae, редкие виды, морфология, Нижний Новгород, Россия
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