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(Smirnov, 1996) (Cladocera: Anomopoda: Chydoridae)
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ABSTRACT: The morphology of the Australasian Pleuroxus (Picripleuroxus) quasidenticulatus (Smirnov, 1996) (Cladocera: Anomopoda: Chydoridae) was studied, using
material from Thailand, Vietnam and the Far East of Russia. The morphology of the thoracic
limbs and the detailed morphology of males were studied for the first time. The taxonomic
position, relationship and distribution of the species are discussed. The species is recorded
for Russia for the first time and this is one of the few tropical cladoceran species penetrating
this far North.
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ÐÅÇÞÌÅ: Ìîðôîëîãèÿ àâñòðàëàçèéñêîãî âåòâèñòîóñîãî ðàêîîáðàçíîãî Pleuroxus
(Picripleuroxus) quasidenticulatus (Smirnov, 1996) (Cladocera: Anomopoda: Chydoridae)
áûëà èññëåäîâàíà ïî ìàòåðèàëó èç Òàèëàíäà, Âüåòíàìà è Äàëüíåãî Bîñòîêà Ðîññèè.
Âïåðâûå ïðèâîäèòñÿ îïèñàíèå ñòðîåíèå òîðàêàëüíûõ êîíå÷íîñòåé è ïîäðîáíîå
îïèñàíèå ìîðôîëîãèè ñàìöà ýòîãî âèäà. Îáñóæäàåòñÿ ñèñòåìàòè÷åñêîå ïîëîæåíèå,
ðîäñòâåííûå ñâÿçè è ðàñïðîñòðàíåíèå âèäà. Âèä âïåðâûå îòìå÷åí äëÿ Ðîññèè: ýòî
îäèí èç íåìíîãèõ òðîïè÷åñêèõ âèäîâ êëàäîöåð, ïðîíèêàþùèõ íàñòîëüêî äàëåêî íà
ñåâåð.
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Introduction
The subgenus Picripleuroxus Frey, 1993
was a one of four subgenera of Pleuroxus Baird,
1843 proposed by Frey (1993) for the Pleuroxus laevis Sars, 1862 group. Unlike two other
subgenera, Tylopleuroxus Frey, 1993 and Peracantha Frey, 1993, Picripleuroxus was later
recognized as a genus by Smirnov (1996), but
such a disposition has been challenged in recent works (Chiambeng, Dumont, 2004;
Smirnov et al., 2006). According to Smirnov
(1996), the group includes seven species. Three
of them, the Palaearctic P. laevis, Nearctic P.
straminius (Birge, 1870) and Nearctic P. chiangi Frey, 1988, were thoughtfully revised by
Frey (1988) and their descriptions and redescriptions are among the best ones for the Chydoridae. But the general situation with the taxonomy of this group is far from clear.
Investigations of P. denticulatus (Birge,
1879) revealed at least two sibling species in
North America (Shan, Frey, 1983; Hudec, Illyová, 1998; Sinev, Zawisza, 2013). The status
of European populations, presumed to be recently introduced from North America, is not
clear (Hudec, Illyova, 1998). The Holarctic P.
striatus Schoedler, 1863 was also recorded from
Africa (Smirnov, 1996). The situation with tropical populations of Picripleuroxus is especially confusing  P. similis Vavrá, 1900 was
recorded from South America and Central Asia
(Smirnov 1996), P. quasidenticulatus Smirnov,
1996  from Australia (where type locality is
located), Iraq and Argentina (Smirnov 1996),
Thailand (Maiphae et al., 2008) and Vietnam
(Sinev, Korovchinsky, 2013). While the absence of Palaearctic P. laevis s.str. in North
America was proven by Frey (1988), this taxon
was reported from Africa and Central Asia
(Smirnov, 1971), India, China and Indochina
(Chiang, Du, 1979; Idris, 1983; Sharma, Michael, 1987; Maiphae et al., 2008), and Australia
(Smirnov, 1996). Such a broad distribution typ-

ically suggest a presence of a complex of crypic species (Frey, 1995). The Chinese P. sinkiangensis Chiang, 1964 was presumed to be a
synonym of P. laevis by Smirnov (1996), but,
according to the initial description (Chiang,
1964), this species has an acute denticle on
postero-ventral corner of the valves, instead of
the blunt one characteristic of European P.
laevis s.str. (see Frey, 1998; Sinev, Korovchinsky, 2013).
Recent investigations of the P. aduncusgroup of Pleuroxus (Tylopleuroxus) (Smirnov
et al., 2006; Kotov, Sheveleva, 2008) reveals its
rather complex structure, with several endemic
species confined to limited areas, especially
mountain ranges. Sibling species with similar
parthenogenetic females, which can be distinguished predominantly based on the morphology of the males or ephippial females, frequently
found among Chydoridae (Kubersky, 1977; Frey,
1985; Belyaeva, Taylor, 2009). A separation of
P. chiangi from P. laevis also became possible
only after detailed study of the gamogenetic
stages, especially males (Frey, 1988).
The taxonomic status of Pleuroxus (Picripleuroxus) taxa from South-East and East Asia
remains unclear so far. According to Idris
(1983), only P. laevis is present in Malaysia.
Two species, P. laevis and P. quasidenticulatus, were recorded in Thailand (Maiphae et al.,
2008). Sinev and Korovchinsky (2013) reported two species from Vietnam, P. sinkiankensis
(instead of the previous reports of P. laevis)
and P. quasidenticulatus. The detailed morphology of P. quasidenticulatus has remained
unknown so far, the outer morphology was
briefly described by Smirnov (1996) for different populations and then by Sinev, Korovchinsky (2013) for Vietnamese populations.
Chiang, Du (1979) list P. laevis, P. sinkiankensis and P. striatus for China, and a record
of P. assimilis Brady 1907 (Chiang, Du, 1979)
also belongs to P. quasidenticulatus (Sinev,
Korovchinsky, 2013). Recently, P. cf. den-
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ticulatus was recorded from Zeya River Basin,
Far East of Russia (Kotov et al., 2011), and
probably this record also belongs to P. quasidenticulatus.
The aim of the present manuscript was to
study the detailed morphology of P. quasidenticulatus from Thailand and Vietnam and compare it with that of populations from the Far
East of Russia.

Materials and methods
The study is based on samples collected in
Thailand, Vietnam and the Far East of Russia.
Adult males of P. quasidenticulatus from Thailand were obtained by hormonal induction with
methylfarnesoate in short-term multispecies
cultures. Hormonal induction of males was first
used in taxonomy of bosminids and daphniids
(Kim et al., 2006). For the detailed description
of the methodology in our case see Sinev,
Sanoamuang (2011), the species listed there as
Pleuroxus sp.
Animals and exuviae were selected from
wet samples under a binocular stereoscopic
microscope, placed on slides (in a drop of a
glycerol-ethanol mixture), and studied under
an optical microscope in toto (and measured).
One to five specimens from each population
were dissected for study of the appendages.
For SEM examination; specimens were submitted to critical point drying, coated with goldpalladium, and studied under a scanning electron microscope (JEOL 405-A). Measurements
were conducted using an eyepiece-micrometer; all drawings were made with a camera
lucida.

Results
Our data confirms the identity of the studied populations as P. (Picripleuroxus) quasidenticulatus. Morphology of thoracic limbs and
morphology of males of this species are described for the first time.

Taxonomy
Order Anomopoda Sars, 1865
Family Chydoridae Dybowski et Grochowski, 1894 emend. Frey, 1967
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Subfamily Chydorinae Dybowski et Grochowski, 1894 emend. Frey, 1967
Genus Pleuroxus Baird, 1843
Subgenus Pleuroxus (Picripleuroxus) Frey,
1993
Pleuroxus (Picripleuroxus) quasidenticulatus (Smirnov, 1996)
Smirnov, 1996: 31, Figs. 79102.
Material studied. Over 40 parthenogenetic , 2
adult  from Thailand, Khon Kaen area, Loeng Yai
reservoir, 16º26¢51²N, 102º 58¢00²E, coll. A.Y. Sinev
( are obtained in culture); 7 parthenogenetic  from
Vietnam, Dong Nai province, Cat Tien National park,
small forest lake near Bau Sau lake, N 11°27.178¢, E
107°20.328, 05.2009, coll. A.Y. Sinev; 16 parthenogenetic  from the same location, 10.2010, coll. A.Y. Sinev; 3
$$ from Vietnam, Dong Nai province, Cat Tien National
park, Cat Tien National park, small forest stream, N 11°
26.250, E 107°25.621¢; 10.2010, coll. A.Y. Sinev; 3
parthenogenetic  from Vietnam, Dong Nai province, Ta
Lai village near Cat Tien National park, small village pond
with lotus, N 11°22.253¢, E 107° 21.386¢, 10.2010, coll.
A.Y. Sinev; 17 parthenogenetic , 5 ephippial , 3 adult
, 1 juvenile  of instar II from Russia, Primorsky
Area, Nakhodka District, Nakhodka, Primorskoe Lake,
29.09.2004, coll. A.Y. Sinev; 7 parthenogenetic  from
Russia, Primorsky Area, Nakhodka District, ditch in Avangard village, 25.09.2004, coll. A.Y. Sinev; 5 parthenogenetic  from Russia, Primorsky Area, Nakhodka District,
small lake near Avangard village, 27.09.2004, coll. A.Y.
Sinev.

Description. Parthenogenetic female. Body
of preserved specimens from yellow-brownish
to colorless, relatively opaque. In lateral view
body oval, low in juveniles (Fig. 1A), of moderate height in adult (Figs. 1B, 2AB) (height/
length ratio 0.720.80, increasing with the size
of specimen), maximum height slightly before
midline. Body moderately compressed laterally (Fig. 2C). Dorsal margin evenly arched from
tip of rostrum to postero-dorsal angle, which is
weakly defined, posterior margin weakly convex, postero-ventral angle well-defined, with
13 denticles. Ventral margin convex in anterior half, almost straight in posterior half. Anterior corner of valves broadly rounded, with a
distinctive marginal rim. Valves with a distinct
reticulation in antero-ventral part only, and a
fine punctuation in dorsal portion. Ventral margin (Fig. 2DE) armed with numerous (about
70) setae of different size in different regions,
in anterior portion they are shorter and armed
with short setules. In posterior part of margin,
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Fig. 1. Picripleuroxus quasidenticulatus (Smirnov, 1996) from Thailand, Khon Kaen area, Loeng Yai
reservoir.

A  juvenile female of instar II; BG  parthenogenetic female: B  lateral view, C  contour of labrum, DE 
postabdomen, F  antenna, G  antennule; HJ  adult male: H  lateral view, I  postabdomen, J  antennule.
Scale bars AB, H  0.1 mm; CG, IJ  0.05 mm.

Ðèñ. 1. Picripleuroxus quasidenticulatus (Smirnov, 1996) èç Òàèëàíäà, îêðåñòíîñòè Êõîí Êåíà, âîäîõðàíèëèùå Loeng Yai.

A  þâåíèëüíàÿ ñàìêà âòîðîãî âîçðàñòà; BG  ïàðòåíîãåíåòè÷åñêàÿ ñàìêà: B  âèä ñáîêó, C  êîíòóðû
âåðõíåé ãóáû, DE  ïîñòàáäîìåí, F  àíòåííà, G  àíòåííóëà; HJ  ñàìåö: H  âèä ñáîêó, I  ïîñòàáäîìåí,
J  àíòåííóëà. Ìàñøòàá AB, H  0,1 ìì; CG, IJ  0,05 ìì.
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Fig. 2. Picripleuroxus quasidenticulatus (Smirnov, 1996) from Thailand, Khon Kaen area, Loeng Yai
reservoir, parthenogenetic females.

AB  lateral view; C  dorsal view; D  ventral margin of valves; E  setae of ventral margin of valves; FG 
denticles of postero-ventral corner of valves; H  head shield; I  rostrum and antenna; J  head pores; K 
postabdomen; L  postabdominal claw. Scale bars AC, H  0.1 mm; D, I  0.05 mm; J, K  0.02 mm; EG  0.01
mm.

Ðèñ. 2. Picripleuroxus quasidenticulatus (Smirnov, 1996) èç Òàèëàíäà, îêðåñòíîñòè Êõîí Êåíà, âîäîõðàíèëèùå Loeng Yai, ïàðòåíîãåíåòè÷åñêàÿ ñàìêà.

AB  âèä ñáîêó; C  âèä ñî ñïèíû; D  áðþøíîé êðàé ñòâîðîê; E  ùåòèíêè áðþøíîãî êðàÿ ñòâîðîês; F
G  çóáöû çàäíå-íèæíåãî óãëà ñòâîðîê; H  ãîëîâíîé ùèò; I  ðîñòðóì è àíòåííà; J  ãîëîâíûå ïîðû; K 
ïîñòàáäîìåí; L  êîãòè ïîñòàáäîìåíà. Ìàñøòàá AC, H  0,1 ìì; D, I  0,05 ìì; J, K  0,02 ìì; EG  0,01
ìì.
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setae are long, armed with very long setules.
Denticles on the postero-ventral corner of
valves (Fig. 2EF, 3A) with broad bases, relatively short, width of base of the denticle exceeds its length. Several robust, irregularly
spaced setules located on posterior margin of
valves near the denticles.
Head (Fig. 2I) with a long rostrum, protruding downward and posterior, length of rostrum about 2.53 length of antennules. Ocellus
23 times smaller than eye. Head shield elongated, with maximum width after mandibular
articulation, its posteriormost portion oval (Fig.
2H). Two major head pores (Fig. 2J), postpore
distance = about 3 interpore distance. Lateral
head pores minute, normally located asymmetrically, close to midline.
Labrum (Fig. 1C) with fleshy main body,
small distal labral plate and a large medial
labral keel, projecting almost to the level of
rostrum tip. Labral keel narrow, with acute to
rounded apex. Anterior margin of keel convex,
posterior margin almost straight.
Thorax three times longer than abdomen.
Dorsal surface of abdominal segments not saddle-shaped. Abdominal joint not developed.
Postabdomen (Fig. 1DE, 2K, 3B) moderately long, narrowing distally, with maximum
height at postanal angle. Length about 3.54
heights. Ventral margin weakly convex. Basis
of claws bordered from distal margin by clear
incision. Distal margin from almost straight to
weakly convex, distal angle rounded, prominent. Dorsal margin straight to weakly concave
in postanal portion and concave in the anal
one, with distal part about 2.53 times longer
than the preanal portion.Postanal portion 2.5
2.8 times longer than anal portion. Preanal angle well expressed, prominent, postanal angle
weakly defined. Preanal margin weakly concave in basal portion.
Postanal margin with 8-11groups of denticles, distal denticle in each group sharp, slender, much thicker and longer than others. Length
of longest denticles little less than width of
base of postabdominal claw. Postanal portion
with 79 broad lateral fascicles of very short
setules. Postabdominal claw (Fig. 2L) robust,
irregularly curved, relatively short, shorter than
preanal portion of postabdomen, with two basal spines, distal spine long, about 1/3 length of
the claw, proximal spine two times shorter.

Antennule (Fig. 1G) of moderate size, length
abouth 2 widths. Antennular seta thin, as long
as antennule itself, arising at 1/3 antennule
length from the base. Nine terminal aestetascs
of less than 1/2 length of antennule.
Antenna relatively short (Fig. 1H). Antennal
formula, setae 0-0-3/1-1-3, spines 1-0-1/0-0-1.
Basal segment robust, with very short short seta
between branches. Branches relatively short, in
both branches basal segment two times longer
and thicker than two others. Seta arising from
basal segment of endopodite thin, a little longer
than the endopodite. Seta arising from the middle segment of the endopodite of similar size
than the apical setae. Spine on the basal segment of exopodite short, about 1/3 length of
middle segment. Spines on apical segments short,
about 1/3 length of apical segments.
Limb I of moderate size (Fig. 4AB). Epipodite oval, without projection. Accessory seta
short. ODL with two setae. IDL with three
setae and several clusters of hard setules. IDL
seta 1 of moderate size, about 1/3 length of
longest ODL seta, IDL setae 2 and 3 of similar
size, with thin setules in distal part, slightly
shorter than longest ODL seta. Endite 3 with
four setae subequal in length, inner seta (1) is
much thinner than outer setae (ac). Endite 2
with two long distally setulated setae (ef), a
shorter seta near their base (d) and a naked
inner seta (1) and small sensillum on anterior
face of limb; seta e long, almost two times
longer than seta f and almost as long as limb
itself. Endite 1 with three 2-segmented setae of
similar size (gi), setulated in distal part, a flat
plumose seta (j) and a naked inner seta (3) on
the anterior face of the limb. Seven-eight rows
of thin long setules on ventral face of limb.
Two ejector hooks, one slightly shorter than
the other. Maxillar process elongated, with short
setulated seta in the distal part.
Limb II subtriangular (Fig. 4CD). Exopodite
elongated, of irregular shape, with seta 2 times
longer than exopodite itself. Eight scraping
spines with fine denticles, three basalmost spines
subequal in length, others increasing in length
distally. An inner seta located near the base of
scraper 1. Distal armature of gnathobase with
four elements. Filter plate II with eight setae, the
posteriormost member shorter than others.
Limb III (Fig. 4E, 5AB). Epipodite oval,
without finger-like projection. Exopodite of ir-
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Fig. 3. Picripleuroxus quasidenticulatus (Smirnov, 1996) from Russia, Primorsky Area, Nakhodka District,
Nakhodka, Primorskoe Lake.
AB  parthenogenetic female; A  postero-ventral angle of valves; B  postabdomen; C  ephippial female; D
E  juvenile male of instar II: D  lateral view; E  postabdomen; FG  adult male: F  lateral view; G 
postabdomen. Scale bars CD, F  0.1 mm; AB, E, G  0.05 mm.

Ðèñ. 3. Picripleuroxus quasidenticulatus (Smirnov, 1996) èç Ðîññèè, Ïðèìîðñêèé êðàé, Íàõîäêà, îçåðî
Ïðèìîðñêîå.

AB  ïàðòåíîãåíåòè÷åñêàÿ ñàìêà; A  çàäíå-íèæíèé óãîë ñòâîðîê; B  ïîñòàáäîìåí; C  ýôèïïèàëüíàÿ
ñàìêà; DE  þâåíèëüíûé ñàìåö âòîðîãî âîçðàñòà: D  âíåøíèé âèä; E  ïîñòàáäîìåí; FG  âçðîñëûé
ñàìåö: F  âíåøíèé âèä; G  ïîñòàáäîìåí. Ìàñøòàá: CD, F  0,1 ìì; AB, E, G  0,05 ìì.

regular shape, with three lateral (13) and four
terminal (47) setae. Seta 4 being longest, setae 5 and 6 subequal in length, about 3/43 length
of seta 4, seta 7 about 1/2 length of seta 4,
setae 13 of about 1/3 length of seta 3. Setae

15 plumose, seta 6 with rows of long setules
in basal part and row of shorter setules in distal
part, seta 7 with thin setules in distal part.
Distal endite with 2 scraping setae (12), slender, sharp, with small denticles in distal part,
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Fig. 4. Picripleuroxus quasidenticulatus (Smirnov, 1996) from Thailand, Khon Kaen area, Loeng Yai
reservoir.

AE  parthenogenetic female: AB  thoracic limb I and its inner and outer distal lobes; CD  thoracic limb II and
its exopodite; E  exopodite of thoracic limb III; F  thoracic limb I of adult male. Abbreviations: e1e3  endites
13 of limb I; ex  exopodite; ep  epipodite; IDL  inner distal lobe of limb I; gfp  gnathobase filter plate; ODL 
inner distal lobe of limb I; ms  male seta; mxp  maxillar process of limb I. Scale bar 0.05 mm.

Ðèñ. 4. Picripleuroxus quasidenticulatus (Smirnov, 1996) èç Òàèëàíäà, îêðåñòíîñòè Êõîí Êåíà, âîäîõðàíèëèùå Loeng Yai.

AE  ïàðòåíîãåíåòè÷åñêàÿ ñàìêà: AB  òîðàêîïîä I è åãî âíåøíÿÿ è âíóòðåííÿÿ äèñòàëüíûå äîëè; CD 
òîðàêîïîä II è åãî ýêçîïîäèò; E  ýêçîïîäèò òîðàêîïîäà III; F  òîðàêîïîä I âçðîñëîãî ñàìöà. Îáîçíà÷åíèÿ: e1
e3  ýíäèòû 13 òîðàêîïîäà I; ex  ýêçîïîäèò; ep  ýïèïîäèò; IDL  âíóòðåííÿÿ äèñòàëüíàÿ äîëÿ òîðàêîïîäà
I; gfp  ôèëüòðàöèîííûé âååð ãíàòîáàçû; ODL  âíåøíÿÿ äèñòàëüíàÿ äîëÿ I; ms  ñàìöîâàÿ ùåòèíêà; mxp 
ìàêñèëëÿðíûé âûðîñò òîðàêîïîäà I. Ìàñøòàá 0,05 ìì.
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two small sensillae located near their bases.
Basal endite with 6 plumose setae (af) increasing in size basally. Four pointed inner
setae increasing in size basally, a small bottleshaped sensillum near the distalmost seta. Distal armature of gnathobase with four elements.
The first one elongated, narrowing distally sensillum, second strongly geniculated seta, third
and fourth  spines with fused bases. Filter
plate III with eight setae.
Limb IV (Fig. 5CE). Pre-epipodite setulated; epipodite oval, without projection. Exopodite rounded, with seven setae, length of
setae decreases from seta 1 to seta 7. Setae 15
flat, plumose, seta 6 setulated unilaterally with
short setules, seta 7 thin, geniculated. Inner
portion of limb IV with four setae. Scraping
seta (1) slender, three flaming-torch long and
slender, decreasing in size basally, with 89
long setules each, small sensillum located near
base of each flaming-torch seta.Four inner setae (ad) slightly increasing in size basally. Gnathobase with one 2-segmented setae, a small
hillock distally and a sensillum. Filter plate IV
with six setae.
Limb V (Fig. 5F). Pre-epipodite setulated;
epipodite oval, without projection. Exopodite
large, rounded, with four plumose setae, their
length evenly decrease basally. Two small hillocks with long setules located on basal side of
exopodite near seta 4. Inner lobe long, narrow,
with setulated inner margin. At inner face, two
setae densely setulated in distal part, one of
them two times longer than other, a small sensillum located between their bases. Filter plate
V with four seta.
Ephippial female. Body of same proportions as in parthenogenetic female (Fig. 3C),
ephippium intensive yellow-brown, without distinctive sculpture.
Adult male. Body (Fig 1H, 3F) moderately
high, ovoid in lateral view, with maximum
height at 1/3 of the length, height/length ratio
about 0.55. Rostrum short and blunt, only little
longer than antennule. Ocellus and eye same as
in females.
Postabdomen (Fig. 1I, 3E) moderately long,
narrowing distally, with maximum height at
preanal angle. Length about 2.5 height. Spermoduct openings large, round, with row of setules along basal border, located laterally near
the middle of the posterior margin. Ventral
margin straight. Basis of the claws bordered

277

from the distal margin by a weak incision. Distal margin weakly convex, distal angle broadly
rounded, not prominent. Dorsal margin straight
in postanal portion and weakly concave in anal
margin, with distal part about 2.5 times longer
than preanal margin, with postanal portion
slightly longer than the anal portion. Preanal
and postanal angles weakly defined. Preanal
margin almost straight. Postanal margin (Fig.
2C) with 8 groups of short robust setules in
place of female marginal denticles, lateral fascicles setules same as in female. Postabdominal claw (Fig. 2D) similar to that of female.
Antennule (Fig. 1J) broader than in female,
with 9 terminal aesthetascs about half length of
antennule. Male seta large, arising at the middle of antennule, about 2/3 length of antennule.
Thoracic limb I (Fig. 4F) with U-shaped
copulatory hook, half as long as limb itself.
The IDL has four setae: IDL seta 1 two times
smaller than in female, IDL setae 2 and 3 much
thinner and two times shorter than in the female; the male seta curved, as long as seta 2.
Ventral face of the limb with cluster of about 8
long setules under the copulatory brush, and
with a row of about 10 long setules.
Juvenile male of instar II with body (Fig.
3D) of the same shape as in the adult male,
postabdomen (Fig. 3E) similar in shape to that
of the female, but with less prominent preanal
angle, sperm ducts opens laterally, near the
end of the postabdomen. Marginal denticles as
in female.
Size. In females of second juvenile instar,
length was 0.360.39 mm, height 0.240.27
mm, in adult females length 0.430.51 mm,
height 0.300.38 mm. Length of single studies
juvenile male of instar II was 0.32 mm, height
0.22 mm, in adult male length 0.350.38 mm,
height 0.240.26 mm.
Differential diagnosis. P. quasidenticulatus differs from closest species, P. denticulatus
(1) by the absence of sculpture on the valves,
(2) by the morphology of denticles on posteroventral corner of valves (in P. denticulatus denticles are longer, sharp, distance between denticles more than width of their base), (3) by the
shorter postabdominal claw (in P. denticulatus
length of claw is equal to length of preanal
margin of postabdomen), (4) by the morphology of distal denticles on postabdomen (in P.
denticulatus several distalmost denticles are clustered close together, same as in P. trigonellus
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Fig. 5. Picripleuroxus quasidenticulatus (Smirnov, 1996) from Thailand, Khon Kaen area, Loeng Yai
reservoir, parthenogenetic female.

AB  inner portion of thoracic limb III; C  exopodite of thoracic limb IV; DE  inner portion of thoracic limb
IV; F  thoracic limb V. Abbreviations: ex  exopodite; ep  epipodite; il  inner lobe of limb V; gfp  gnathobase
filter plate; pep  preepipodite; s  sensilla. Scale bar 0.05 mm.

Ðèñ. 5. Picripleuroxus quasidenticulatus (Smirnov, 1996) èç Òàèëàíäà, îêðåñòíîñòè Êõîí Êåíà, âîäîõðàíèëèùå Loeng Yai, ïàðòåíîãåíåòè÷åñêàÿ ñàìêà.

AB  âíóòðåííÿÿ ÷àñòü òîðàêîïîäà III; C  ýêçîïîäèò òîðàêîïîäà IV; DE  âíóòðåííÿÿ ÷àñòü òîðàêîïîäà IV;
F  òîðàêîïîä V. Îáîçíà÷åíèÿ: ex  ýêçîïîäèò; ep  ýïèïîäèò; il  âíóòðåííÿ ëîïàñòü òîðàêîïîäà V; gfp 
ôèëüòðàöèîííûé âååð ãíàòîáàçû; pep  ïðåýïèïîäèò; s  ñåíñèëëà. Ìàñøòàá 0,05 ìì.

Notes on Pleuroxus (Picripleuroxus) quasidenticulatus (Smirnov, 1996)
(O.F. Müller, 1875). P. quasidenticulatus differs from the other species of subgenus Picripleuroxus, including coexisting P. sinkiankensis, by higher body, relatively wide postabdomen, and characteristic morphology of of denticles on postero-ventral corner of valve. For comparison between P. quasidenticulatus and P.
sinkiankensis see Sinev, Korovchinsky (2013).
Ecology and distribution. This species is
commonly found among macrophytes in the
littoral zone of ponds and reservoirs; in Vietnam it was once found in a forest stream. For
list of coexisting species from Thailand see
Sinev, Sanoamuang (2011), from Vietnam 
Sinev, Korovchinsky (2013). Presently, the species is known from Australia and Iraq (Smirnov,
1996), China (Chiang, Du, 1979, listed as P.
assimilis), Thailand, Vietnam, and Far East of
Russia (our data), but probably has wider area
of distribution.

Discussion
Our data confirms the validity of P. quasidenticulatus as a species. It differs from other
species of the subgenus Picripleuroxus by female habitus, morphology of postabdomen and
postero-ventral corner of valves. Males of P.
quasidenticulatus differ from other species of
the subgenus by the morphology of postabdomen. On the other hand, P. quasidenticulatus
shares all features of the Picripleuroxus subgenus as proposed by Frey (1993).
We found no significant differences between
populations of P. quasidenticulatus from Thailand, Vietnam and Far East of Russia. Records
of P. denticulatus from India, according to
Chatterjee et al. (2013) probably belong to P.
quasidenticulatus. It is one of the few tropical
species penetrating North as far as to the Far
East of Russia. According to Korovchinsky
(2013), only 7 out of 63 good tropical cladocera species recorded of Oriental region are
penetrating North this far, and no such species
were ever recorded among the Chydorinae.
The outer morphology of the specimens
studied here is most similar to that reported by
Smirnov (1996) for Iranian populations, and
differs from that of the Australian populations
in the shape of denticles of the postero-ventral
corner of valves only. In Australian populations (see Smirnov, 1996, Fig. 7995) variability of this character is higher, some specimens
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have more narrow and long denticles, not
present in the Asian populations. The question
of identity of Asian and Australian populations
of P. quasidenticulatus is still open, and cannot be solved without a detailed revision of the
Australian populations. At the moment, known
differences are not enough to suggest the presence of sibling species in the Western Hemisphere. Many tropical species of Chydoridae
are widely distributed in Africa, tropical Asia
and Australia, or distributed in both Australia
and Oriental region (see Korovchinsky, 2013).
But sometimes, a revision of species-groups
reveals that Australia and Oriental zone are
inhabited by different sibling-species. In Alona pulchella-group A. pulchella (King, 1853)
is known from Australia only, while its congener Alona cambouei inhabits tropical Asia, Africa and the Mediterranean region (Sinev,
2001), in the A. costata-group, A. setigera Breh,
1931 inhabits Australia, while A. cheni Sinev,
1999 is distributed from India to Southern China (Sinev, 2000). Other examples of such pattern are found among the Chydoridae.
Specimens identified as P. quasidenticulatus from Argentina (Smirnov, 1996: Fig. 108
114), on the other hand, differ from the Old
World populations in a longer postabdominal
claw with a shorter basal spines. Denticles on
the postero-ventral corner of the valves in South
American populations are also more long and
sharp, and have a regular row of spinules adjacent to (above) them, not irregularly spaced, as
in Asian populations. We suggest that the South
American populations of P. quasidenticulatus
belong to a separate, yet undescribed species.
P. quasidenticulatus clearly differs from
various American and European populations
of P. denticulatus s.lat. (see Shan, Frey, 1983;
Hudec, Illylová, 1998; Sinev, Zawsza, 2013)
in the morphology of the postabdomen and
denticles on the postero-ventral corner of
valves, as well as in the sculpture of valves.
But specimens of P. cf. denticulatus described
by Chiambeng, Dumont (2004) from Cameroon are similar to P. quasidenticulatus in the
morphology of the postabdominal claw, and
while the morphology of postero-ventral denticles of the valves are somewhat different from
that of P. quasidenticulatus, the resolution of
the drawings is low and the differences are
doubtful. These populations probably also belong to P. quasidenticulatus.
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