Arthropoda Selecta 31(1): 10-18

© ARTHROPODA SELECTA, 2022

First records of Cladocera and Copepoda from Chukchagir Lake
and its basin (Khabarovsk Territory, Far East of Russia)

Ilepsoie pannbie o Cladocera n Copepoda u3s Yykyarmpckoro osepa
n ero Gacceiina (Xabaposckuit kpait, Aaspanit Boctoxk Poccun)

P.G. Garibian!, E.S. Chertoprud**

I'LI. Tapu6su?, E.C. YepTompya

1,2%

I AN. Severtsov Institute of Ecology and Evolution, Leninsky Prospect, 33, Moscow 119071, Russia.

! UuctutyT npobiem skosorun u sBosrormu uM. A.H. CeseprioBa PAH, Jlenunnckuit pocriext, 33, Mocksa 119071, Poccwusi.

? Department of Hydrobiology, Biological Faculty, M.V. Lomonosov Moscow State University, Leninskie Gory, Moscow 119991, Russia.

2 Kadenpa rugpobuonorun, MockoBcknii ['ocynapctBennsiit Yuusepcuter um. M.B. Jlomonocosa, Jlenuuckue rops, Mocksa 119991,

Poccus.
*Corresponding author: horsax@yandex.ru

KEYWORDS: Crustacea, Cladocera, Copepoda, fauna, biodiversity.
KJIFOYEBBIE CJIOBA: Crustacea, Cladocera, Copepoda, payHna, Ouopaznoodpasue.

ABSTRACT. We conducted an initial study of the
microcrustacean species diversity of Chukchagir Lake
and its basin (Khabarovsk Territory, Far East of Rus-
sia). In total, 29 Cladocera taxa and 14 Copepoda taxa
were found. Two of these species, Disparalona ikarus
Kotov et Sinev, 2011 and Thermocyclops asiaticus
(Kiefer, 1932) are endemic to the Far East. In the
investigated region, the cladocerans were more spe-
cies-rich than the copepods. The species richness of
Chukchagir Lake fauna was lower than that of Bolon
Lake. This fact is probably explained by the anoxic
bottom layer of Chukchagir Lake.
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PE3IOME. M3ydeHna ¢payHa MHKpOpaKoOOpa3HBIX
Uykgarupckoro o3epa u ero 6acceitna (XabapoBckwid
Kpaif). B o0rmmieii coskHOCTH 00HApyKeHO 29 TaKCOHOB
Cladocera u 14 takconos Copepoda. /[Ba Buna Dispar-
alona ikarus Kotov et Sinev, 2011 u Thermocyclops
asiaticus (Kiefer, 1932) sBnsrorcst sumeMukamu Jlanb-
Hero BocToka. B 03epe 1o BUIOBOMY COCTaBY M THITY
apeaia 6oiree paznoobpasusl Cladocera, uem Copepoda.
s m36pannbpix TakcoHoB Cladocera mpuBeneHbI MOp-
(onornueckue onucanus. Bumooe 6orarcTBo hayHbl
YyKuarupckoro o3epa HWXke 4eM B o3epe bosoHs, uTo,
BEPOSITHO, CBSI3aHO C 3aMOPHBIMHU yCJIOBUSIMU (hopmHu-
PYIOLIMMHUCS Ha THE BOJOEMA.

Introduction

The fauna of Cladocera and Copepoda of the inland
water bodies of the southern part of the Russian Far

East is relatively poorly studied [Streletskaya, 1975a,
b]. Active studies in Primorye and Khabarovsk Terri-
tory began with a series of expeditions at the beginning
of the 20th century and primarily focused on large
lakes and basins of large rivers [Borutsky, 1952;
Manuilova, 1964; Borutsky ef al., 1991]. Among the
lacustrine systems, the fauna of Khanka and Bolon
Lakes are the best known [Barabanschikov, Kozhevni-
kov, 1998; Barabanschikov, 2000, 2004; Garibian et
al.,2019]. Among the river basins — the Amur, Ussuri
and Zeya are adequately studied [Mikulich, 1948;
Kotov et al.,2006,2011a, b, 2021; Kotov, Sinev, 2011;
Barabanschikov, 2014]. The microcrustacean fauna of
this region has unusually high endemicity [Korovchin-
sky, 2000, 2009, 2010; Korovchinsky, Sheveleva, 2009;
Smirnov, Sheveleva, 2010; Kotov, Sinev, 2011]. How-
ever, the composition of the fauna of planktonic micro-
crustaceans of the Far East is not completely known.

One of the largest water bodies of the Khabarovsk
Territory without records of planktonic crustaceans is
Chukchagir Lake with a water-surface area of more
than 350 km?. It is located in the Amgun River basin
[Grigoriev, 1964], and belongs now to the Oldzhikan-
sky State Nature Reserve. The lake is shallow (with a
maximum depth of 6 m), its bottom covered with a
thick layer of detritus formed by dead macrophytes.
Previously, this sapropel layer was mined in the lake
for use in agriculture [Shabalin, 1966]. The reservoir is
low-flow, several large rivers flow into it, and the only
outflow is the Oldjhikan River. Lake Chukchagir ap-
pears to be an oxbow formation and a remnant of an
ancient channel of the Amgun River [Prokhorov, 1978].

The aim of the present study is to make an invento-
ry of the Cladocera and Copepoda fauna of Chukchagir
Lake and its basin.
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Fig. 1. Map of the investigated water bodies, main aquatic biotopes and researchers at work. A — location of the Chukchagir Lake on
Far East of Russia. B — map of the Chukchagir Lake with marked sampling points. The base maps is the Google planet and available at
https://www.google.com/earth/. C — water area covered with spatterdock (Nuphar sp.). D — water area with thickets of floating heart (V.
peltata) and pondgrass (Potamogeton sp.). E — water area covered with water nut (7rapa sp.). F — sampling. (Photos authors: I.N.
Nikonova — C, D; N.A. Aseev — E, F).

Puc. 1. Kapra ncciexyemoro BogoemMa, OCHOBHBIE BOJHBIC OHOTOITBI M HCCIIEOBATEINH 33 paboToil. A — monoxkeHue o3epa Uykdarup-
ckoe Ha JlanmbHem Boctoke Poccuun. B — kapra o3epa Uykuarupckoe ¢ OTMEYEHHBIMH MecTamMu oTOopa mpod. KapTsl B3sThI ¢ moprana
Google planet u mocrynHa no aapecy https:// www.google.com/earth/. C — akBaTopusi nmokpsitas 6onorouBeTHUKOM (Nuphar sp.). D —
aKBATOPUS € 3apociisiMu KyBUIMHKY (N. peltata) u paecta (Potamogeton sp.). E — akBatopust 3apocuias BoasHbIM opexoM (Trapa sp.). F
— sampling. (ABtops! potorpaduii: 1.H. Hukonosa — C, D; H.A. Acees — E, F).
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Material and methods

We collected zooplankton samples during August 2018
in the territory of the Oldzhikansky State Nature Reserve
with special permission of the Reserve authority. Sampling
was conducted at 27 localities in 21 “sites” (Fig. 1B) mainly
in the northern part of the Chukchagir Lake, inflow areas of
the rivers flowing into it, and at the Selgon River source.
The shallow bays of the lake were densely covered by differ-
ent aquatic plants. The most numerous macrophytes were:
several species of the water nut (7rapa sp.) (Fig. 1E), the
floating heart (Nymphoides peltata (S.G. Gmel.) Kuntze)
(Fig. 1D), the spatterdock (Nuphar sp.) (Fig. 1C), the
pondgrass (Potamogeton sp.) (Fig. 1D) and reed (Phrag-
mites sp.). All these plants formed dense thickets in the lake.

The sampling (Fig. 1f) was performed both from the
shore and from the boat so that the open water zones could
be sampled. At each locality, some qualitative samples were
collected by hauling a plankton net (Apstein, diameter 0.1
m, mesh size 0.05 mm). Samples were preserved with 96%
ethanol. All samples were provisionally investigated under
stereoscopic microscopes using standard techniques. The
general morphology of all found individuals was studied in
toto under an Olympus BX41 compound microscope. Then
some individuals were dissected using tungsten needles elec-
trolytically sharpened in 10% NaOH [Frey, 1986]. Each
dissected body part was transferred individually by the afore-

mentioned needles to a new drop of glycerol on a separate
slide, covered by a cover-slip and investigated in detail
under an immersion lens at magnification x 100. Drawings
were prepared with a drawing tube attached to the light
microscope Olympus BX 41 or Olympus CX 41.

The computer package EstimateS used [Colwell, 2013]
was used to estimate species richness of the cladocerans and
copepods in the region.

Abbreviations: IDL — inner-distal lobe of limb I; ODL —
outer-distal lobe of limb I.

Results

A. GENERAL

In total, 29 taxa of Cladocera and 14 taxa of Copep-
oda were recorded in our material (Table 1). Daphnia
(Daphnia) sp. and Diaphanosoma sp. were identified
only to the genus level. Their species identification
was not possible because the samples contained juve-
nile specimens only. A single juvenile specimen of
Ilyocryptus cf. agilis Kurz, 1878, with weakly expressed
morphological features, was also found. The majority
of cladoceran taxa were widely distributed in Eurasia
and belonged to the so-called “cosmopolitan” taxa.
However, many of these cladoceran taxa are in need of
revision. Only Disparalona ikarus Kotov et Sinev, 2011

Table 1. Cladocera and Copepoda species from the Chukchagir Lake Basin, their ranges and frequencies at stations.
Tabnuna 1. Buasr Cladocera u Copepoda, HalinenHbie B 6acceiine O3epa Uykuarupckoe, ux apeajibl ¥ BCTPEYaeMOCTh B

mpobax.

Taxon

Faunistic complex Frequency at stations

Cladocera

Acroperus angustatus Sars, 1863

A. harpae (Baird, 1834)

Biapertura affinis (Leydig, 1860)

B. sibirica (Sinev, Karabanov et Kotov, 2020)
Alonella excisa (Fischer, 1854)

Bosmina longirostris (O.F. Miiller, 1785)
Camptocercus fennicus Stenroos, 1898

C. cf. lilljeborgi Schodler, 1862

C. uncinatus Smirnov, 1971

Ceriodaphnia pulchella Sars, 1862

C. quadrangula (O.F. Miiller 1785)
Chydorus cf. sphaericus (O.F. Miiller 1776)
Coronatella rectangula (Sars, 1962)
Daphnia (Daphnia) sp.

Diaphanosoma dubium Manujlova, 1964
Diaphanosoma sp.

Disparalona ikarus Kotov et Sinev, 2011

Eurycercus macracanthus Frey, 1973

EUR 11
EUR 5
EUR 6
EUR 3
COS 1
COS 21
EUR 1
EUR 2
EEUR 2
COS 1
COS 1

COS 22
COS 3
- 2
THE 1
- 1
END 1
EEUR 9
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Table 1 (continued).
Tabmuma 1 (mpomoimkeHue).

Taxon Faunistic complex Frequency at stations
Cladocera
Flavalona costata (Sars 1862) COS 8
Graptoleberis testudinaria (Fischer, 1851) COS 3
Holopedium gibberum Zaddach, 1855 EUR 1
Ilyocryptus cf. agilis Kurz, 1878 EUR 1
Limnosida frontosa Sars 1862 EUR 2
Pleuroxus truncatus (O.F. Miiller, 1785) EUR 17
Polyphemus pediculus (Linnaeus, 1761) COS 3
Scapholeberis mucronata (O.F. Miiller 1776) EUR 20
Sida crystallina (O.F. Miiller 1776) EUR 16
Simocephalus mixtus. Sars, 1903 COS 5
S. vetuloides Sars, 1899 EEUR 1
Copepoda
Acanthocyclops vernalis (Fisher, 1853) COS
Cyclops vicinus vicinus Uljanin, 1875 EUR 2
Eucyclops macruroides denticulatus (Lilljeborg, 1901) EUR
E. serrulatus (Fischer, 1851) COS 15
Eudiaptomus vulgaris (Schmeil, 1898) EUR 1
Macrocyclops albidus (Jurine, 1820) COS 3
Megacyclops viridis(Jurine, 1820) COS 5
Mesocyclops leuckarti (Claus, 1857) COS 15
Microcyclops varians (Sars, 1863) COS 1
Paracyclops fimbriatus orientalis (Alekseev, 1995) EUR 13
Platycyclops phaleratus (Koch, 1883) COS 2
Thermocyclops asiaticus (Kiefer, 1932) END 1
T. crassus (Fisher, 1953) COosS 7
Tropocyclops prasinus (Fischer, 1860) COosS 2

Total species richness of locality

43

END — endemic of Far East; EUR — widely distributed in Eurasia or even in Holarctic and needs a revision; EEUR — distributed in
eastern portion of Eurasia; COS — so-called “cosmopolitan” taxon needs a revision; THE — taxon of the southern thermophilic complex
for which the Amur River Basin is its northernmost region of occurrence.

END — snnemuxk lansuero Boctoka; EUR — Takcon, mupoko pacnpoctpane a EBpasun niu naxke B 'omapKkTuke, KOTOPbIH 10DKEH
ObITh MOIBepruyT peBusnn; EEUR — pacripoctpanen B BoctouHoi yactu EBpazun; COS — Tak Ha3bIBa€MBIH «KOCMOIIOJIUT, KOTOPBIH
JOJDKeH ObITh nmoaBeprHyT peBusun; THE — TakcOH 10)KHOTO TEIUIOMr0MBOrO KOMILIEKCa, A1 KOToporo OacceiitH AMypa — Haubonee

CEBEPHBIN PErnoH OOUTAHUSL.

are considered to be Far East endemics. Most of the
representatives of the copepod crustaceans had wide
Holarctic or Palaearctic ranges or were cosmopolitan.
Only one species Thermocyclops asiaticus (Kiefer,
1932) was specific for the Far East.

All Cladocera and Copepoda species found in the
Chukchagir Lake were already recorded in waterbod-
ies of the Russian Far East.

Some remarkable taxa of Cladocera are briefly de-
scribed below.
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Fig. 2. Parthenogenetic females of Camptocercus fennicus (a—h) from Chukchagir Lake, 300 m from mouth of the Bikkitckan River: a —
lateral view; b — labrum; c—d — postero-ventral margin of valves; e—f— postabdomen and postabdominal claw; g—# — IDL of limb I and

limb I; C. lilljeborgi (i-n) from Chukchagir Lake, Tavckit Bay apex part: i — lateral view; j — head; k — postero-ventral margin of valves;

I, m — postabdomen and postabdominal claw; n — limb 1. Scale bars: 0.1 mm.
Puc. 2. Tlaprenoreneruyeckue camku Camptocercus fennicus (a—h) u3z o3epa Uykuarupckoe, 300 M OT ycTbs peku bUkkuTKaH: a —
BUJ COOKY; b — ma0pyM; c—d — 3a/He-HIDKHUI Kpail CTBOPKH. e—f — IMOCTa0ZOMEH U MOCTa0JOMHHAIBHBIA KOTOTh; g—/ — BHELIHS
nuctaneHas nons topakonona I u topakonon I; C. lilljeborgi (i—n) u3 o3epa Uykuarupckoe, 3anuB TaBKUT KyToBasi 4acTb: | — Bua cOOKYy;
b — ronoBa; k — 3aqHE-HIDKHUH Kpail CTBOPKH; /, m — MOCTabJOMEH M MOCTa0IOMUHANBHBIN KOTOTh; 1 — Topakonon 1. MacmrabHas

nmHetka: 0,1 MM,
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B. TAXONOMIC NOTE OF SOME CLA-
DOCERAN SPECIES

Order Anomopoda Sars, 1865
Family Chydoridae Dybowski et Grochowski, 1894
emend. Frey, 1967
Subfamily Aloninae Dybowski et Grochowski, 1894
emend. Frey, 1967

Camptocercus fennicus Stenroos, 1898
Fig. 2a—h.

PARTHENOGENETIC FEMALE. Length of examined
individual 0.77 mm, height 0.45 mm. Body (Fig. 2a) ovoid,
elongated in lateral view, strongly compressed laterally. Head
and carapace with a well-expressed dorsal keel. Dorsal mar-
gin convex, postero-dorsal and postero-ventral angles round-
ed. Ventral margin slightly convex with a row of setae.
Labrum with a sub-triangular keel, its posterior margin with
two rows of short setules (Fig. 2b). Postero-vetral angle of
valves with 2-3 pointed denticles (Fig. 2¢—d).Postabdomen
very long, without defined distal margin, its length about 6
heights. Dorsal margin almost straight, preanal margin con-
cave. Postanal margin straight with 17 subrectangular saw
toothed denticles. Postanal portion with 13 lateral fascicles
(Fig. 2e). Postabdominal claw slightly curved very long.
Basal spine broad with lancet-like shape (Fig. 2e—f). Limb
I with ODL bearing long seta, armed with long setules.
IDL with three seta, seta 1 moderate size 1/3 length of
ODL seta. Seta 2 and 3 hook-like with setulated distal
portion (Fig. 2g—h).

COMMENTS. C. fennicus is regarded as a rare species,
it is distributed in Germany, Poland, Scandinavia, North
Europian part of Russia and Yakutia [Sinev, 2014]. Previ-
ously it was recorded in the Zeya River basin [Kotov ef al.,
2011a] and the Kolyma River [Smirnov, 1971]. This is a
rare species in the Far East also.

Camptocercus cf. lilljeborgi Schodler, 1862
Fig. 2i-n.

PARTHENOGENETIC FEMALE. Length of examined
individual 0.62 mm, height 0.29 mm. Body (Fig. 27) ovoid,
elongated in lateral view, strongly compressed laterally and
having a dorsal keel. Head rostrum pointed down, its tip
broadly rounded (Fig. 2j). Dorsal margin convex, ventral
margin slightly concave. Postero-dorsal and postero-ventral
angles rounded. Ventral part of valves bearing setae, which
covered more than half of margin. Postero-ventral angles of
valves with dentical (Fig. 2k). Postabdomen very long, nar-
rowing distally, its length about five heights. Anal margin
almost straight, preanal portion slightly concave, postanal
margin slightly concave to straight with 14-clustered posta-
nal denticles with fused bases. Preanal angle well-devel-
oped, a postanal angle not defined (Fig. 2/). Postabdominal
claw long with curved tip. Basal spine slightly bent, shorter
than claw about 4,2X (Fig. 2m). Limb I with ODL bearing
long seta, armed with long setules. IDL with three seta, seta
1 large, seta 2 and 3 thick, curved with setulated distal
portion (Fig. 2n).

COMMENTS. 1t is the second record of C. lilljeborgi
from the Amur River basin. This population is located more
northwest as compared to previous record from Bolon Lake
basin. C. lilljeborgi is, probably, widely distributed in North-

ern Eurasia, but this is a relatively rare species.

Biapertura sibirica (Sinev, Karabanov et Kotov,
2020)
Fig. 3a-g.

PARTHENOGENETIC FEMALE. Length of examined
individual 0.84 mm, height 0.47 mm. Body (Fig. 3a) ovoid,
moderately compressed laterally, maximum height approxi-
mately at middle. Dorsal and posterior margin of valves
convex, ventral margin weakly convex. Anteroventral, Pos-
tero-dorsal and postero-ventral angles broadly rounded. Pos-
tero-dorsal angle with two denticles (Fig. 3c¢—d), ventral
margin with row of setae. Head relatively small, with ocellus
and eye, rostrum pointed down, relatively narrow. Head
shield with two connected major head pores and two lateral
head pores (Fig. 3b). Postabdomen (Fig. 3e) large, subrect-
angular, moderately high. Ventral margin straight, distal
margin almost straight, distal angle rounded. Dorsal margin
slightly convex, straight in postanal portion and weakly
concave in anal portion. Postanal angle not defined, preanal
angle well exspresed. Postanall margin with 13 well-devel-
oped deticles, lateral portion with 14 clusters of setulles.
Postabominal claw moderately long, basal spine long and
slender. Limb I with IDL with three seta, seta 1 large and
broad, claw-like, seta 2 and 3 with thin setulae in distal part,
ODL with one long setulaeted setae (Fig. 3/~g).

COMMENTS. B. sibirica is wide distributed in North-
East Palearctic. Previously this specie regarded as form of
Biapertura affinis (Leydig, 1860), but a detailed recent revi-
sion confirmed its species status [Sinev et al., 2020] within
the genus Biapertura Smirnov, 1971 [Sinev, 2020].

Coronatella (Coronotella) rectangula (Sars, 1962)
Fig. 2h-1.

PARTHENOGENETIC FEMALE. Length of examined
individual 0.32 mm, height 0.21 mm. Body (Fig. 3/%) ovoid,
short. Maximum height at the middle. Dorsal and posterior
margin of valves convex, ventral margin slightly convex.
Posterior margin rounded, anterior margin weakly straight.
Head with a short rostrum, without a dorsal keel. Valves
with weakly developed longitudinal lines in postero-ventral
and postero-dorsal portion (Fig. 34—i). Postero-ventral angle
without denticles (Fig. 37). Postabdomen (Fig. 3;) short,
dorsal margin convex, ventral margin slightly straight. Lat-
eral portion with rows of clustered setae. Postanal margin
with with well-developed marginal denticles, anal margin
weakly convex, preanal margin slightly straight. Postabdo-
menal claw long with long basal spine. Limb I with IDL
bearing two setae, armed with long slender spines, ODL
with one long seta (Fig. 34—/).

COMMENTS. Common species in South-East Asia
[Sinev, 2016] and Russian Far East. We supposed to found
Coronatella trachystriata (Chen, Zhang et Liu, 1994) in
Chukchgir Lake basin, but it was not found. The Bolon Lake
basin seems to be the northeast location for this species.

C. BIODIVERSITY ANALYSIS

Our analysis revealed that the copepods are well-
studied taxonomically — both sample-based rarefac-
tion curves and the best species richness estimator
reached the same plateau at 14 taxa (Fig. 4b). In con-
trast, neither the sample-based rarefaction curves nor
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Fig. 3. Parthenogenetic females of Biapertura sibirica (a—g) from Chukchagir Lake, 300 m from mouth of the Bikkitckan River: a —
lateral view; b — posterior portion of head shield; c—d — postero-ventral margin of valves; e — postabdomen; f~g — limb I and IDL of
limb I; Coronatella rectangula (h—I) from Chukchagir Lake, 300 m from mouth of the Bikkitckan River: # — lateral view; i — postero-
ventral margin of valves; j — postabdomen; &~/ — limb I and IDL of limb I. Scale bars: 0.1 mm.

Puc. 3. IlapTenorenernueckue caMku Biapertura sibirica (a—g) n3 ozepa Uykuarupckoe, 300 M OT ycThsi peku BUKKUTKaH: ¢ — BUj
cOOKy; b — 3aJHAs 4acTb TOJOBHOIO INWTA; ¢—d — 3aJHE-HIKHHUN Kpall CTBOPKH; e — IOCTabIOMEH; f-g — Topakomnox | u BHemIHss
nucraneHas nons topakonoaa I; Coronatella rectangula (h—I) n3 o3epa Uykuarupckoe, 300 M 0T ycThsi peku BUKKUTKaH: i — Buja cOOKY;
i — 3aJHe-HIDKHUIT Kpail CTBOPKH; j — IMOCTaOxoMeH; k—/ — Topakomoy | u BHemHss AucTanbHas Joist Topakomona I. MacmrabHas

nuHerka: 0,1 MMm.

the best species richness estimator reached a plateau
for the Cladocera (Fig. 4a). Therefore, the cladoceran
biodiversity is still inadequately studied in this region.

Discussion

Most of the cladoceran taxa from Chukchagir Lake
are widespread in Eurasia and the Holarctic (22 spe-
cies). Three species (Camptocercus uncinatus Smirnov,

1971, Eurycercus macracanthus Frey, 1973 and Si-
mocephalus vetuloides Sars, 1899) are “Beringian” —
distributed in eastern portion of Eurasia [Kotov, 2016]
— they are distributed predominantly in eastern por-
tion of Eurasia [Ji et al., 2015; Xiang et al., 2015].
Only D. ikarus is the endemic of the Far East [Kotov,
Sinev, 2011]. Unfortunately, /lyocryprus cf. agilis was
represented by a single juvenile specimen, and we are
not sure that this population really belongs to 1.
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Fig. 4. Empirical and estimated numbers of Cladocera (@), Copepoda (b) taxa. Black rhombus — sample-based rarefaction curve; red

quadrates — best species richness estimator (Chao 1).

Puc. 4. Dmnupudeckoe uncio TakcoHoB Cladocera (a), Copepoda (b). UepHble poMOBI — JMIUpPHUYECKass KPUBas pa3psuKCHUS;
KpacHbIe KBaJpaThl — IMIHPUYECKas KpUBas Tydlleld Moaenu oueHku ouopasnoobpasus (Chao 1).

agilis s.str. instead of I. yooni Jeong, Kotov et Lee,
2012 being the endemic of East Asia [Jeong et al.,
2012]. Diaphanosoma dubium Manujlova, 1964 is a
thermophile. Despite the small number of taxa, the
fauna of cladocerans from Chukchagir Lake were rep-
resented by all of the major faunal complexes of the
Far East of Russia [Garibian ef al., 2020].

The copepods are less species-rich and heteroge-
neous in their type ranges as compared to the cladocer-
ans. The fauna of the lake is composed of 14 species
with several being cosmopolitan (9) or widely distrib-
uted in Eurasia (4). Only one species was endemic to
the Far East — T. asiaticus, known from the water
bodies of the Ussuri Region, the lower reaches of the
Amur River, and northeastern China [Barabanshchik-
ov, 2014].

The microcrustacean fauna of Chukchagir Lake is
less species rich than the fauna of the nearby Bolon
Lake [Garibian et al., 2019]. Only 43 species were
found in Chukchagir Lake — approximately 20% less
than in Bolon Lake. The anoxic hypolimnion of
Chukchagir Lake both in winter and in summer [Shaba-
lin, 1966] may reduce overall diversity. A large num-
ber of rotting macrophytes have accumulated at the
bottom of the lake, and the bottom layer is rich in
hydrogen sulfide. The lowering of zooplanktonic spe-
cies richness in lakes prone to anoxia has been previ-
ously proposed [Rivier, 2016].

Despite the low diversity of the crustaceans of Lake
Chukchagir, the cladoceran fauna in it is still under-
studied (Fig. 4b). This fact indicates the relevance of
further investigations of the zooplankton of the Amgun
River basin, in general, and Chukchagir Lake in partic-
ular. A thorough faunistic study of regional water bod-
ies in the future will form the basis for constructing a
sound biogeographic zoning of the Far East of Russia.

Compliance with ethical standards
CONFLICTS OF INTEREST: The authors declare that
they have no conflicts of interest.

Acknowledgments. The authors are grateful to the staff
of the FSBI “Zapovednoe Priamurye” and its branch “Ko-
msomolsky” for their assistance in organizing expeditionary
work. Many thanks to D.J. Taylor for linguistic corrections
of earlier draft and N.A. Aseev, I.N. Nikonova for providing
photos of the Chukchagir Lake. This research was performed
according to the Development program of the Interdiscipli-
nary Scientific and Educational School of M.V. Lomonosov
Moscow State University “The future of the planet and
global environmental change”.

Study was supported by the Russian Science Foundation
(project No. 18-14-00325).

References

Barabanshchikov E.I. 2000. [Qualitative composition of zooplank-
ton in the Khanka Lake] // Geokhimicheskie i ekologo-
biokhimicheskiye issledovaniya v Priamurie. Vol.10. P.130—
139 [in Russian].

Barabanshchikov E.I. 2004. [Zooplankton of the Khanka Lake].
[PhD Thesis]. St. Petersburg: Zoological Institute of RAS. 215
p. [In Russian]

Barabanshchikov E.I. 2014. [Zooplankton of Ussury River basin
(Primorye Territory)] // Chteniya Pamiati Vladimira Yakov-
levicha Levanidova. No.6. P.78-87 [in Russian].

Barabanshchikov E.I., Kozhevnikov B.P. 1998. [Dynamics of abun-
dance and biomass of zooplankton in the open water of the
Khanka Lake] // Izvestiya TINRO. Vol.123. P.362-374 [in
Russian].

Borutsky E.V. 1952. [Freshwater harpacticoids] // Fauna SSSR.
Rakoobraznye. Vol.3. Vyp.4. Moscow-Leningrad: AN SSSR
Publ. 429 p. [In Russian]

Borutsky E.V., Stepanova L.A., Kos M.S. 1991. [Key to identifica-
tion of Calanoida from fresh waters] // Opredeliteli po faune
SSSR, izdavaemye Zoologicheskim Institutom. Vol.157. Len-
ingrad: Nauka Publ. 504 p. [In Russian]

Colwell R.K. 2013. EstimateS, Version 9.1: Statistical Estimation
of Species Richness and Shared Species from Samples (Soft-
ware and User’s Guide). (URL: http://viceroy.eeb.uconn.edu/
estimates/).

Frey D.G. 1986. Cladocera analysis // B.E. Berglund (ed.). Hand-
book of Holocene paleoecology and paleohydrology. Chiches-
ter: J.Wiley & Sons Ltd. P.667-692.

Garibian P.G., Chertoptud E.S., Sinev A.Yu., Korovchinsky N.M.,
Kotov A.A. 2019. Cladocera and Copepoda (Crustacea: Bran-
chiopoda) of the Lake Bolon and its basin (Far East of Russia)



18 P.G. Garibian, E.S. Chertoprud

/I Arthropoda Selecta. Vol.28. No.l. P.37-63. https://doi.org/
10.15298/arthsel.28.1.05

Garibian P.G., Neretina A.N., Korovchinsky N.M., Sinev A.Yu.,
Tchabovsky A.V., Kotov A.A., Smirnov N.N. 2020. [The south-
ern portion of the Far East of Russia and Korea as a transition
zone between the boreal and tropical faunas of water fleas
(Cladocera, Crustacea)] // Zoologicheskiy Zhurnal. Vol.99.
No.10. P.1094-1104. https://doi.org/10.31857/
S0044513420100086 [in Russian].

Grigoriev A.A. (ed.). 1964. [Brief Geographical Encyclopedia].
Moscow: Sovetskaya Entsiklopedia Publ. Vol.4. 448 p. [In
Russian]

Jeong H.J., Kotov A.A., Lee W. 2012. A new species of the genus
Ilyocryptus Sars, 1862 (Cladocera: Anomopoda: Ilyocryptidae)
from the East Asian Palaearctic // Zootaxa. Vol.3475. No.l.
P.36-44. https://doi.org/10.11646/zootaxa.3475.1.3

Korovchinsky N.M. 2000. Redescription of Diaphanosoma dubi-
um Manuilova, 1964 (Branchiopoda: Ctenopoda: Sididae) and
description of a new related species // Hydrobiologia. Vol.441.
No.1. P.73-92. https://doi.org/10.1023/A:1017574921558

Korovchinsky N.M. 2009. The genus Leptodora Lilljeborg (Crus-
tacea: Branchiopoda: Cladocera) is not monotypic: description
of a new species from the Amur River basin (Far East of
Russia) // Zootaxa. Vol.2120. No.1. P.39-52. https://doi.org/
10.11646/zootaxa.2120.1.5

Korovchinsky N.M. 2010. A taxonomic revision of Pseudosida
szalayi Daday, 1898 (Crustacea: Cladocera: Sididae) over its
Asian range, with focus on the northernmost populations first
recorded from the Amur River basin (Far East of Russia) //
Zootaxa. Vol.2345. No.l. P.1-18. https://doi.org/10.13140/
2.1.1660.6404

Korovchinsky N.M., Sheveleva N.G. 2009. [One new and one rare
species of the genus Diaphanosoma Fischer 1850 (Crustacea,
Cladocera, Sididae) from the Amur River basin] / Zoolog-
icheskiy Zhurnal. Vol.88. No.3. P.289-299 [in Russian]. ht-
tps://doi.org/10.13140/2.1.3888.8642

Kotov A.A. 2016. Faunistic complexes of the Cladocera (Crusta-
cea, Branchiopoda) of Eastern Siberia and Far East of Russia //
Biology Bulletin. Vol.43. No.9. P.970-987. https://doi.org/
10.1134/S106235901609004 1

Kotov A.A., Garibian P.G., Bekker E.I., Taylor D.J., Karabanov
D.P. 2021. A new species group from the Daphnia curvirostris
species complex (Cladocera: Anomopoda) from the eastern
Palaearctic: taxonomy, phylogeny and phylogeography // Zoo-
logical Journal of the Linnean Society. Vol.191. No.3. P.772—
822. https://doi.org/10.1093/zoolinnean/zlaa046

Kotov A.A., Ishida S., Taylor D.J. 2006. A new species in the
Daphnia curvirostris (Crustacea: Cladocera) complex from
the eastern Palearctic with molecular phylogenetic evidence
for the independent origin of neckteeth // Journal of Plankton
Research. Vol.28. Issue.l1. P.1067-1079. https://doi.org/
10.1093/plankt/fb1041

Kotov A.A., Korovchinsky N.M., Sinev A.Yu., Smirnov N.N. 201 1a.
[Cladocera (Crustacea, Branchiopoda) of the Zeya basin (Amur-
skaya Area, Russian Federation). 3. Systematic-faunistic and
zoogeographic analysis] // Zoologichesky Zhurnal. Vol.90.
No.4. P.402-411 [in Russian].

Kotov A.A., Sinev A.Yu. 2011. [Cladocera (Crustacea, Branchi-
opoda) of the Zeya basin (Amurskaya Area, Russian Federa-

tion). 2. Descriptions of new taxa] // Zoologichesky Zhurnal.
Vol.90. No.3. P.272-284 [in Russian].

Kotov A.A., Sinev A.Yu., Korovchinsky N.M., Smirnov N.N.,
Bekker E.I, Sheveleva N.G. 2011b. [Cladocera (Crustacea,
Branchiopoda) of the Zeya basin (Amurskaya Area, Russian
Federation). 1. New taxa for fauna of Russia] // Zoologichesky
Zhurnal. Vol.90. No.2. P.131-142 [in Russian].

Manujlova E.F. 1964. [The cladocerans of fauna of the USSR].
Keys to the fauna of the USSR. Vol.88. St Petersburg: Nauka
Publ. 327 p. [In Russian]

Mikulich L.V. 1948. [The experience of quantitative accounting of
benthos and plankton of the part of the Amur River and some
floodplain water bodies] // Izvestiya Tikhookeanskogo NII Ryb-
nogo Khozyaistva i Okeanografii. Vol.27. P.139-164 [in Rus-
sian].

Prokhorov A.N. (ed.). 1978. [Chukchagir Lake] // Bolshaya
Sovetskaya Entsiklopediya. 3 ed. Vol.29. Moscow: Sovetskaya
Entsiklopedia Publ. P.320 [in Russian].

Rivier LK. 2016. [Specific features of lacustrine planktic commu-
nities in differing ecological periods (the “ice-cover” and the
“open-water” periods)] // Trudy Instituta Biologii Vnutrennikh
Vod RAN. Vol.74. No.77. P.59-76. [In Russian].

Shabalin S.D. 1966. [Surface water resources of the USSR: Hydro-
logical study] // Dalniy Vostok. Vol.18. No.l. Leningrad:
Gidrometeoizdat. 487 p. [In Russian]

Sinev A.Yu. 2014. A comparative morphological analysis of four
species of Camptocercus Baird, 1843 (Cladocera: Anomiopo-
da: Chydoridae) // Zootaxa. Vol.3895. No.2. P.183-207. ht-
tps://doi.org/10.11646/zootaxa.3895.2.3

Sinev A.Yu. 2016. Key for identification of Cladocera of the sub-
family Aloninae (Anomopoda: Chydoridae) from South-East
Asia // Zootaxa. Vol.4200. No.4. P.451-486. https://doi.org/
10.11646/zootaxa.4200.4.1

Sinev A.Yu. 2020. Re-evaluation of the genus Biapertura Smirnov,
1971 (Cladocera: Anomopoda: Chydoridae) // Zootaxa.
Vol.4885. No.3. P.301-335. https://doi.org/10.11646/zoot-
axa.4885.3.1

Sinev A.Yu., Karabanov D.P., Kotov A.A. 2020. A new North
Eurasian species of the Alona affinis complex (Cladocera:
Chydoridae) // Zootaxa. Vol.767. No.l. P.115-137. https://
doi.org/10.11646/zootaxa.4767.1.5

Smirnov N.N. 1971. [Chydoridae of the world fauna] // Fauna
SSSR. Rakoobraznie. Vol.1. No.2. Leningrad: Nauka Publ.
533 p. [In Russian]

Smirnov N.N., Sheveleva N.G. 2010. [Chydorus irinae sp. n. (Ano-
mopoda, Chydoridae, Chydorinae) from the Tom’ River (the
Amur basin, Russia)] / Zoologichesky Zhurnal. Vol.89. No.5.
P.635-638 [in Russian].

Streletskaya E.A. 1975a. [List of Rotifera, Cladocera and Copepo-
da of the Kolyma and Anadyr rivers basins] / V.L. Kontrima-
vichus (ed.). Gidrobiologicheskiye issledovaniya vnutrennikh
vodoemov Severo-Vostoka SSSR. Vladivostok: Dalnevostoch-
niy Nauchniy Tsentr AN SSSR. P.32-59 [in Russian].

Streletskaya E.A. 1975b. [On the question of the systematic posi-
tion of some freshwater crustaceans in the Kolyma River ba-
sin] // V.L. Kontrimavichus (ed.). Gidrobiologicheskiye issle-
dovaniya vnutrennikh vodoemov Severo-Vostoka SSSR. Vladi-
vostok: Dalnevostochniy Nauchniy Tsentr AN SSSR. P.60—
138 [in Russian].

Responsible editor I.N. Marin



