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ABSTRACT: Analysis of plankton samples from the lagoonal system La Espafiola, Ori-
noquia region in Colombia yielded 2 new records of cladocerans: Bosminopsis brandorffi
Rey et Vasquez, 1989 and Chydorus parvireticulatus Frey, 1987 (Crustacea: Cladocera).
Morphological characters of B. brandorffi conforms to the original descriptions and can
easily be identified by its important diagnostic characters: 1) preanal margin of postabdomen
forming a long and robust projection; 2) ocular dome strongly projected; 3) large compound
eye. C. parvireticulatus can be discriminated from its congeners in the faviformis-group:
1) anal margin of postabdomen longer than preanal and postanal porton, 2) valve covered
by over 200 small honeycomb meshes, 3) the tip of rostrum acute and tapered. Both species
are recorded for the first time in Colombia in the Orinoquia region.
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PE3IOME: B npo6ax u3 cucremsr o3ep Jla Dcnanbona, OpuHokckuii pernon Komymoumu,
0OHapy>KeHO JIBa HOBBIX JUIS PErMOHA BUJa BETBHCTOYCBIX PAaKOOOpasHbIX: Bosminopsis
brandorffi Rey et Vasquez, 1989 u Chydorus parvireticulatus, Frey, 1987 (Crustacea:
Cladocera). Bce mopdomorndeckne mpusHaku 00HAPYKEHHBIX 0co0elt B. brandorffi coot-
BETCBYIOT IEPBOOMUCAHUIO, OCHOBHBIC IMATHOCTUYECKUE PU3HAKY BUA: | ) TpeaHaTbHbIH
Kpaii moctadomMeHa oopa3yeT JITMHHBIA MAaCCHUBHBIN BBIPOCT; 2) CHIIBHO BBITYKJIBIN TJ1a3-
HOM KymoiT; 3) KpymHbIN CIOXHBIN ma3. C. parvireticulatus 4eTKO OTINYAETCS OT JPYTUX
BUJIOB TPYIIIBI faviformis CIeAyIOIMMA NPU3HAKaMK: 1) aHaIbHbIN Kpail mocrabpoMena
JUIMHHEE, YeM €ro IpeaHasibHas M MOCTaHajbHas 4acTd; 2) CTBOPKH HecyT Ooiee 200
siueek; 3) BepIIMHA pOCTpyMa KOHHYECKasi, 3a0cTpeHHas. O0a BUa BIIEPBbIE OTMEUCHBI
Ha TeppuTtopun KomrymOum.

Kak mutupoBats 3Ty crareio: Fuentes-Reinés J.M., Vasquez-Ramos J.M., Elmoor-Loureiro
L.M.A., Sousa F.D.R., Eslava-Eljaiek P. 2024. First records of Bosminopsis brandorffi Rey
et Vasquez, 1989 and Chydorus parvireticulatus Frey, 1987 (Cladocera) from Colombia //
Invert. Zool. Vol.21. No.2. P.170-178. doi: 10.15298/invertzool.21.2.05
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pakooOpasHebIe.

Introduction

Cladocera is a superorder of Branchiopoda
(Crustacea) with animals ranging usually from
0.2 to 5.0 mm in size. They play a significant
role in the recycling of nutrients and transfer
of energy from primary producers to the top
trophic levels in aquatic food webs (Hudson et
al., 1999; Choedchim et al.,2017) but they also
are important in aquaculture and ecotoxicologi-
cal studies (Gogoi et al., 2016; Pociecha et al.,
2019; Macédo et al., 2022). This superorder is
distributed all around the world (Forro et al.,
2008; Bhandarkar, Paliwal, 2021) principally in
freshwater, but they can be also found in marine
and estuarine systems (Atienza et al., 2006).
Some genera of this order can chiefly dwell in
the limnetic region such as: Daphnia O.F. Miiller,
1785, Moina Baird, 1850 and Diaphanosoma
Fryer, 1968 (Bhandarkar, Paliwal, 2021). Others
are typical of the benthos: Ilyocryptus Sars, 1862,
Leydigiopsis G.O. Sars, 1901, Leydigia Kurz,
1875 (Kotov, 2006). Some of them can be found
(butnotexclusively) inbromeliads: A/ona Baird,
1843, Disparalona Fryer, 1968 (Smirnov, 1988;
Neretina et al., 2019) and sponges: Flavalona
Sinev et Dumont, 2016 (Ghidini, Santos-Silva,
2011). However, most of cladocerans are asso-
ciated with the macrophytes: Chydorus Leach,
1816, Coronatella Dybowski et Grochowski,

1894, Bergamina Elmoor-Loureiro, Santos-
Wisniewski et Rocha, 2013 (Fuentes-Reinés
et al., 2012, 2023a, 2024). This superorder
comprises about 700 species worldwide (Forrd
et al., 2008), of these 220 are distributed in the
Neotropical region (Sousa ef al., 2022).

In Colombia, the knowledge of the cladoc-
eran fauna is incomplete, probably owing to the
scarcity of Colombian specialists; hitherto 126
species have been reported to date including two
new records reported herein (Fuentes-Reinés
et al., 2023b, present data). Nevertheless, the
knowledge of the diversity in this group has
maintained constant progress during the last
decades (Fuentes-Reinés et al., 2018, 2019,
2021, 2022, 2023a, b, 2024).

The aim of this paper is to report on our find-
ing of Bosminopsis brandorffi Rey et Vasquez,
1989 and Chydorus parvireticulatus Frey, 1987
for the first time in Colombia.

Materials and methods

Our samples were taken from limnetic zone and
aquatic vegetation in May 2023 by horizontal dragging
using a plankton net (with the mesh size of 55 um) and
preserved in 96% ethanol. In the laboratory, samples
were stained with Rose Bengal and concentrated up
to 50 mL volume. Specimens were sorted from all
the samples, transferred to 70% ethanol, and then
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Fig. 1. Bosminopsis brandorffi Rey et Vasquez, 1989, parthenogenetic female from lagoon La Espaifiola.
A — habitus; B — rostrum; C — antenna I and labrum; D — distal portion of antenna I; E — antenna II;
F — postabdomen.

Puc. 1. Bosminopsis brandorffi Rey et Vasquez, 1989, napreHoreneTn4eckas camka u3 o3epa Jla dcranpoia.
A — Bremnuit Bug; B — poctpym; C — antenna I u nsbpym; D — nucranbnas yacte anteHHsl I; E —
anrenna II; F — nmocrabmomen.
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processed for taxonomical identification, including
examining the whole specimen and dissection of
selected appendages. The dissection was made by
sharp tungsten needles. The dissected appendices were
mounted in a drop of glycerin on slides and sealed
with Canada balsam.

The morphology of appendages and other struc-
tures was examined using a high-power compound
microscope at 1000x magnification. Images were taken
withaKodak Easy Share C140 digital camera attached
to the microscope. The specimens were placed in a
lateral position and measured from the anterior end
of'the rostral area to the posterior margin of the valve
using an eyepiece micrometer. The description style
follows Van Damme (2016), splitting the anatomic
structures into general habitus, carapace, cephalic,
thoracic limbs, and postabdomen. The enumeration
of limb setae follows the criteria of Kotov (2000a, b)
and Kotov et al. (2010).

Identifications of these species were made ac-
cording to the publications of Rey & Vasquez (1989),
Kotov & Garibian (2021), Frey (1987), and Smirnov
(1996). The vouchers were deposited at the Museo
de Historia Natural Unillanos (MHNU), Colombia,
where they are available for consultation and/or
further examination.

Results

Class Branchiopoda Latreille, 1817
Order Anomopoda Sars, 1865
Family Bosminidae Baird, 1845
sensu Sars, 1865
Genus Bosminopsis Richard, 1895
Bosminopsis brandorffi Rey et Vasquez, 1989
Fig. 1.

MATERIAL EXAMINED. Three adult female
specimens collected by JMV from lagoon La Es-
pafiola located in Meta, Colombia (4°20'36.6" N,
72°03'35.2"W) in May of 2023.

REMARKS: At present, five valid species of the
genus Bosminopsis have been accepted worldwide
(Kotov, Garibian 2021; Garibian et al., 2021): B.
zernovi Linko, 1901, B. negrensis Brandorft, 1976, B.
deitersi Richard, 1895, B. brandorffi Rey et Vasquez,
1989, and B. africanus (Daday, 1908). Except for B.
africanus, these species occur in the Neotropics. Of
these, only B. deitersi has been previously recorded
in Colombia (Kotov, Fuentes-Reinés, 2015).

B. brandorffi was described originally from the
Orinoquia and Amazon systems (Brazil and Ven-
ezuela) (Rey, Vasquez, 1989), then redescribed by
Kotov & Garibian (2021) from Brazil. This species
was included in the genus Bosminopsis based on:
(1) postabdomen tapering distally, with a strong
basal spine; (2) proximal portion of antennae I fused;
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(3) exopod and endopod of antenna II 3-segmented
(Kotov, Garibian, 2021).

The studied specimens (three adult females) con-
formto the descriptions of Rey & Vasquez (1989) and
Kotov & Garibian (2021) and can be readily identi-
fied by its important diagnostic characters such us:
1) preanal margin of postabdomen forming along and
robust projection; 2) ocular dome strongly projected,;
3) large compound eye.

General shape ovoid, with a slight depression at
posterior head portion (Fig. 1A), body length of the
Colombian female specimens = 322-336 um (n =3,
average length = 331 pum). Postero-dorsal angle of
valve with a slightly ovoid projection, head in lateral
view with a strong ocular dome, eye large (Fig. 1B),
labrum elongated and wide at the middle portion, apex
ovoid (arrowed in Fig. 1C)

Antenna [ robust, basal portions of two antennae |
fused to the rostrum, but both lateral portions divergent
(Fig. 1C), distal marginal portion with small denticles
and long sensory papillae (Fig. 1D). Antenna II with
setal formula: 0-0--3/1-1-3 (Fig. 1E). Postabdomen
bulged in postanal margin, preanal margin ending
as a long and robust projection, postabdominal claw
with a strong basal spine, both claw and basal spine
slightly curved (Fig. 1F)

The specimens from Colombia agree with descrip-
tions by Kotov & Garibian (2021); nevertheless, some
subtle differences were observed: 1) labrum wider at
the middle portion in Colombia specimens (Fig. 1C)
than Brazilian populations (Rey, Vasquez, 1989, fig.
4, Kotov, Garibian, 2021, fig. 5C), 2) postero-dorsal
angle of valve with an slightly ovoid projection in the
Colombian specimens (Fig. 1A) whereas in Brazil
populations the postero-dorsal angle was rounded
(Rey, Vasquez, 1989, figs 1,2, Kotov, Garibian,
2021, fig. SA). Despite these differences, we do not
believe that the Colombian populations belong to a
separate species.

DISTRIBUTION: Bosminopsis brandorffi is
considered a Neotropical species; ithas been recorded
in Venezuela and Brazil (Rey, Vazquez, 1989; Kotov,
Garibian, 2021). It is the first report from Colombian
waters.

Family Chydoridae Dybowski
et Grochowski, 1894
Subfamily Chydorinaec Dybowski
et Grochowski, 1894
Genus Chydorus Leach, 1816
Chydorus parvireticulatus Frey, 1987
Figs 2-3.

MATERIAL EXAMINED. Four adult female
specimens collected by JMV from lagoon La Espa-
fiola located in Meta, Colombia (4°20'36.6"N, 72°
03'35.2"W) in May of 2023.
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Fig. 2. Chydorus parvireticulatus Frey, 1987, parthenogenetic female from lagoon La Espafiola. A— habitus;
B — rostrum; C — valve; D — labrum; E — antenna I; F — antenna II; G — postabomen; H — lateral
fascicles of postabdomen (given as 1-6); I — postabdominal claw.

Puc.2. Chydorus parvireticulatus Frey, 1987, mapreHoreHeTH4eckasi caMmka U3 o3epa Jla Dcranpona. A— BHe-
uuii Bug; B — pocrpym; C — ctBopka; D — ns16pym; E — anrenna I; F — antenna II; G — mocrabnomen;
H-— narepanpHble rpynisl ceTy1 nocradbaoMena (mponyMepoBaHsl ndpamu 1-6); [ —3yder nocradnomena.
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Fig. 3. Chydorus parvireticulatus Frey, 1987, parthenogenetic female from lagoon La Espafiola. A— IDL
and ODL of limb I; B — limb II; C — exopodite of limb II; D — gnatobase of limb II; E — exopodite of
limb III; F — inner portion of limb III; G — limb IV; H — limb V; I — inner lobe of limb V.

Puc. 3. Chydorus parvireticulatus Frey, 1987, napreHoreHeTH4YecKast caMka U3 o3epa Jla Dcmanpoma. A —
BHEIIHSS M BHYTPEHHSS IUCTANbHBIC oK Topakonoaa I; B — topakomnon II; C — sk30moant Topakonona
II; D — ruaro6as3a Topakonona II; E — sx3omoant Topaxomnoxa I11; F — BHyTpeHHss uacTh Topakomnoaa I11;
G — topakonoz IV; H — topakonon V; | — BHyTpeHHsS T0macTs Topakonona V.
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REMARKS. In Colombia, five valid species of
Chydorus have been recorded: C. eurynotus Sars,
1901, C. nitidulus (Sars, 1901), C. ovalis (Kurz,
1875), C. pubescens Sars, 1901, and C. ventricosus
Daday, 1905 (Kotov, Fuentes-Reinés, 2015). With the
addition of C. parvireticulatus, the total valid species
of Chydorus in Colombia becomes six.

Chydorus parvireticulatus was initially reported
as C. faviformis (Birge, 1893; De Ferrato, 1966;
Brandorff ez al., 1982) from South America, but later
it was described as new species by Frey (1987) from
water of Rio Grande do Sul, Brazil. It belongs to the
faviformis-group which contains another seven Chy-
dorus species: C. faviformis Birge, 1893, C. bicornutus
Frey, 1982, C. bicollaris Frey, 1982, C. obscurirostris
obscurirostris Frey, 1987, C. opacus Frey, 1987, C.
angustirostris Frey, 1987, and C. izvekovae Sinev,
Novichkova et Chertoprud, 2022 (Sinev et al., 2022).

C. parvireticulatus from Colombia share the
diagnostic features of the specimens previously
reported from Brazil (Frey, 1987). General shape
rounded (Fig. 2A), small animal-sized, with length
ranging 273-336 um (n = 4, average = 292 um), in
lateral view, length /height ratio about 1.2. Rostrum
acute (Fig. 2B). Valves covered with meshes like a
honeycomb (Fig. 2C), labrum with a broad, regularly
convex labral keel, apex more or less blunt (Fig. 2D).
Antenna I with antennular seta thin, located % from the
tipofantenna (Fig. 2E). Antenna Il with setal formula:
0-0-3/0-1-3 (Fig. 2F). IDL with three unequal setae,
the largest thick, strong, claw-like, ODL with two
setae, one of them very small (Fig. 3A). Limb II (Fig.
3B), subtriangular, seta on exopodite about two times
longer than exopodite itself (Fig. 3C), inner portion
with eight scrapers, scrapers 1-5 gradually decreasing
in size towards gnathobase, scrapper 4—5 with strong
denticles, sixth scrapper shortest, scrapper 7-8 evenly
decreasing basally, gnathobase with four modified
elements distally, filter comb with eight setae, the
posteriormost members shorter than the others (Fig.
3D). Limb IIT with exopodite subquadrangular bearing
7 setae (Fig. 3E). Distal endite with 3 scraping setae,
setae 1-2 longest, seta 3 minute. Distal armature of
gnathobase with four elements (not illustrated), basal
endite with six plumose setae (a—f) slightly increasing
in size basally (Fig. 3F).

Limb IV (Fig. 3G) with pre-epipodite setulated
and epipodite oval, exopodite with seven setae, three
latter shortest, inner portion of limb IV with four
setae, four inner setae increasing in length basally
(not illustrated), filter plate with six setae.

Limb V (Fig. 3H-I). Pre-epipodite setulated;
epipodite oval, exopodite ovoid, with four plumose
setae, inner lobe narrow and setulated at inner margin,
with two different unequal setae at inner face, filter
plate with four long setae (Fig. 31).

Postabdomen elongate, tapering distally, length/
heightratio about2.53 times (Fig. 2G—H), anal margin

J.M. Fuentes-Reinés et al.

about 1.84 and 1.41 longer than postanal and preanal
margin respectively. Postanal part with 11 denticles
and with a row of 6 broad lateral groups of very tiny
setules, preanal margin concave. Postabdominal claw
about as long as postanal margin, with two basal
spines, the first one shortest (Fig. 2I).

C. parvireticulatus can be separated from its
congeners in the faviformis-group by: 1) anal margin
longer than preanal and postanal porton, 2) valve with
over than 200 small honeycombed meshes, 3) the tip
of rostrum acute and tapered (Frey, 1987).

DISTRIBUTION: Chydorus parvireticulatus is
a Neotropical species recorded in Brazil and Argen-
tina (Elmoor-Loureiro, 2023). It is the first record to
Colombian waters.

Discussion

With the addition of these new records, in
Colombiathe number of species belonging to the
genera Bosminopsis and Chydorus increased to
two and six respectively. These reports increase
the total number of Cladocera for Colombia to
126 species, which constitutes about 18% of
the Cladocera fauna worldwide, and 40 species
for the department of Meta, which represents
34.92% of the Colombian territory.

The cladocerans species number in the Meta
departmentand especially in Orinoquiaregion is
still limited taking into consideration that some
common taxa viz. Acroperus cf. harpae Baird,
1843, Coronatella poppei (Richard, 1897),
Ephemeroporus acanthodes (Frey, 1982) have
been reported in the same Orinoquia region of
Venezuela (Zoppi, Lopez, 2008) and they are
not yet recorded. We consider that the lacking
of records of these species is due to insufficient
surveying efforts in the Meta department.

Taking into consideration that hitherto only
two months (November, Fuentes-Reinés et
al. (2023b) and May, present data) have been
sampled in this system, it is very probable that
the richness of Cladocera will increase after
further studies in the future. Therefore, it would
be necessary to keep sampling this waterbody
and its surroundings. In this community, the
richness is always influenced by rare species
(Fuentes-Reinés et al., 2022).

Studies of cladocerans in the area should be
continued with a strong taxonomic base; and it is
expected that the number of Cladocera will grow
and reveal additional new records for Colombia
and the science; only reliable determinations of
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species will lead to an adequate understanding
of the national aquatic diversity.

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

Acknowledgements. To Universidad de los
Llanos and the Museo de Historia Natural Unillanos
(MHNU) for their logistical support; to the students of
the Biology program for their support in the collection
of biological material. This is publication #18 from
organisms stored at the MHNU. To the reviewers for
the contributions on the manuscript. To Dr. Shiel who
greatly improved the quality of English in the paper.

References

Atienza D., Saiz E., Calbet A. 2006. Feeding ecology of the
marine cladoceran Penilia avirostris: natural diet, prey
selectivity and daily ration // Marine Ecology Progress
Series. Vol.315. P.211-220.

Bhandarkar S.V., Paliwal G.T.2021. Shorts notes on Cladoc-
era: asentinel organism// S. Gupta, S. Mishra, S. Juare, S.
Kamble, S. Vhanalakar (eds.). Ecology Research Vol.3.
Mabharashtra: Bhumi Publishing. P.60-73.

Birge E.A. 1893. Notes on Cladocera. I1I // Transactions of
the Wisconsin Academy of Sciences, Arts and Letters.
Vol.9. P.275-317.

Brandorff G.O., Koste W., Smirnov N.N. 1982. The
composition and structure of rotiferan and crustacean
communities of the Lower Rio Nhamund4a, Amazonas,
Brazil // Studies on Neotropical Fauna and Environment.
Vol.17. P.69-121.

Choedchim W., Van Damme K., Maiphae S. 2017. Spatial
and temporal variation of Cladocera in a tropical
shallow lake // Annales de Limnologie-International
Journal of Limnology. Vol.53. P.233-252. http://dx.doi.
org/10.1051/1imn/20170

De Ferrato A.M. 1966. Nuevos cladoceros para las aguas
argentinas // Physis, Buenos Aires. Vol.26. P.397-403.

Elmoor-Loureiro L.M.A. 2023. Claddceros do Brasil: Fa-
milias Chydoridae e Eurycercidae. https://cladocera.
wordpress.com/category/c/chydorus-parvireticulatus/

Frey D.G. 1987. The North American Chydorus faviformis
(Cladocera, Chydoridae) and the honeycombed taxa
of other continents // Philosophical Transactions of the
Royal Society of London. Ser.B. Vol.315. P.353-402.
https://dx.doi.org/10.1098/rstb.1987.0012

Forrd 1., Korovchinsky N.M., KotovA.A., Petrusek A. 2008.
Global diversity of cladocerans (Cladocera; Crustacea)
in freshwater // Hydrobiologia. Vol.595. P.177-184.

Fuentes-Reinés J.M., EImoor-LoureiroL.M.A., SousaF.D.R.,
Eslava-Eljaiek P. 2022. Contribucion al conocimiento
de Cladoceros de las charcas temporales al norte de
Colombia. // Revista peruana de biologia. Vol.29. No.2.
Art.e22641.

Fuentes-Reinés J.M., Eslava-Eljaiek P., Elmoor-Loureiro
L.M.A. 2023a. The first record of Bergamina lineolata
(Chydoridae; Aloninae) from Colombia // Brazilian
Journal of Biology. Vol.83. Art.e250235. https://doi.
0rg/10.1590/1519-6984.250235

177

Fuentes-ReinésJ.M., Vasquez-Ramos J.M., Elmoor-Loureiro
L.M.A.,SousaF.D.R, Eslava-Eljaiek P.2023b. Contribu-
tion to the knowledge of cladocerans fauna (Crustacea:
Branchiopoda) from La Espafiola lagoon, Colombia. //
Revista peruana de biologia. Vol.30. No.3. Art.e25284.

Fuentes-Reinés J.M., Eslava-Eljaiek P., EImoor-Loureiro
L.M.A. 2024. New records of Coronatella (Crustacea,
Branchiopoda Chydoridae) from Colombia with the
first report of Coronatella undata and of the male of
Coronatellamonacantha //Brazilian Journal of Biology.
Vol.84. Art.e254487. https://doi.org/10.1590/1519-
6984.254487

Fuentes-Reinés J.M., Elmoor-Loureiro L.M.A., Granados-
Martinez C.E. 2018. New records of Cladocera (Crus-
tacea: Branchiopoda) from the Tomo River, Vichada,
Colombia // Nauplius. Vol.26. Art.e2018006. P.1-12.
http://dx.doi.org/10.1590/2358-2936¢2018006

Fuentes-Reinés J.M., Elmoor-Loureiro L.M.A., Eslava-
Eljaiek P. 2021. First record of Scapholeberis freyi
Dumont and Pensaert, 1983 (Crustacea: Anomopoda:
Daphniidae) from Colombia // Revista peruana de
biologia Vol.28. No.1. Art.. http://dx.doi.org/10.15381/
rpb.v28i1.19756

Fuentes-Reinés J.M., Eslava-Eljaiek P., EImoor-Loureiro
L.M.A. 2019. Cladocera (Crustacea, Branchiopoda) of
a temporary shallow pond from northern Colombia //
Revista peruana de biologia. Vol.26 No.3. P.351-366.
http://dx.doi.org/10.15381/rpb.v26i3.16779

Fuentes-Reinés J.M., Zoppide Roa E., Morén, E., GamezD.,
Lopez C.2012. Conocimiento de la fauna de Cladocera
(Crustacea: Branchiopoda) de la Ciénaga Grande de
Santa Marta, Colombia // Boletin de Investigaciones
Marinas y Costeras. Vol.41. P.121-164.

Garibian P.G., Sanoamuang L., Kotov A.A. 2021. On the
taxonomic status of Oriental populations of the genus
Bosminopsis Richard, 1895 (Crustacea: Cladocera).
Zootaxa. Vol.5052. No.2. P.261-279.

Ghidini A.R., Santos-Silva E.N. 2011. Ocorréncia de
cladéceros (Crustacea: Anomopoda) associados a es-
ponjas (Porifera: Demospongiae: Metaniidae) no lago
Tupé, AM, Brasil // E.N. Santos-Silva; V.V. Scudeller,
M. Cavalcanti (eds.). Biotupé: Meio Fisico, Diversidade
Biolégicae Sociocultural do Baixo Rio Negro. Manaus:
Rizoma Editorial. P.265-240.

Gogoi B., Safi V., Das D.N. 2016. The cladoceran as live
feed in fish culture: A brief review // Research Journal
of Animal, Veterinary and Fishery Sciences. Vol.4.
No.3. P.7-12.

Hudson J.J., Taylor W.D., Schindler D.W. 1999. Planktonic
nutrientregeneration and cycling efficiency in temperate
lakes // Nature. Vol.400. P.659-661.

Kotov A.A. 2000a. Analysis of Kozhowia Vasiljeva &
Smirnov, 1969 (Chydoridae, Anomopoda, Bran-
chiopoda), with a description of Parakozhowia n.
gen // Hydrobiologia. Vol.437. P.17-56. https://doi.
org/10.1023/A:1026507529975

Kotov A.A. 2000b. Redescription and assignment of the
chydorid Indialona ganapati Petkovski, 1966 (Bran-
chiopoda: Anomopoda: Aloninae) to Indialonini, new
tribus// Hydrobiologia. Vol.439.P.161-178. https://doi.
org/10.1023/A:1004187007890

Kotov A.A. 2006. [Adaptations of the Anomopoda (Cla-
docera) for benthic mode of life] // Zoologicheskiy



178

Zhurnal. Vol.85. No.9. P.1043-1059 [in Russian, with
English summary].

Kotov A.A., Sinev A.Yu., Berrios V.L. 2010. The Cladocera
(Crustacea: Branchiopoda) of six high altitude water
bodies in the North Chilean Andes, with discussion of
Andean endemism. // Zootaxa. Vol.2430. P.1-66. https://
doi.org/10.11646/zootaxa.2430.1.1

Kotov A.A., Garibian P.G. 2021. Redescription of two
endemic Neotropical species of Bosminopsis Richard,
1895 (Cladocera: Bosminidae) with discussion of the
genus monophyly // Arthropoda Selecta. Vol.30. No.4.
P.430-442.

Kotov A.A., Fuentes-Reinés J.M. 2015. An annotated
checklist of the Cladocera (Crustacea: Branchiopoda)
of Colombia // Zootaxa. Vol.4044. No.4. P.493-510.
http://dx.doi.org/10.11646/zootaxa.4044.4.2

Macédo R.L., Sousa F.D.R., Veras V., Elmoor-Loureiro
L.M.A., Castelo-Branco C.W. 2022. More on the dis-
tribution of cladoceran species: gaps and perspectives
in Rio de Janeiro State, southeastern Brazil / Nauplius.
Vol.30. Art.e2022032. https://doi.org/10.1590/2358-
29362022032

NeretinaA.N., Garibian P.G.,Romero M., Mondragon D.M.,
Silva-Briano M. 2019. Arecord of Disparalona hamata
(Birge, 1879) (Cladocera: Chydoridae) in phytotelmata
of Tillandsia aguascalentensis Gardner, 1984 (Poales:
Bromeliaceae) // Zootaxa. Vol.4567. P.347-357.

Pociecha A., Wojtal A. Z., Szarek-Gwiazda E., Cieplok
A., Ciszewski D., Kownacki A. 2019. Response of
Cladocera fauna to heavy metal pollution, based on
sediments from subsidence ponds downstream of a
mine discharge (S. Poland) / Water. Vol.11. Art.810.
https://doi.org/10.3390/w11040810

J.M. Fuentes-Reinés et al.

Rey J., Vasquez E. 1989. Bosminopsis brandorffi n.sp.
(Crustacea, Cladocera) une nouvelle espéce de Bos-
minidae des systémes Amazone et Orénoque // Annales
de Limnologie. Vol.25. P.215-218.

Sinev A., Novichkova A.A., Chertoprud E.S. A new species
of honeycombed Chydorus Leach, 1816 (Cladocera:
Anomopoda: Chydoridae) from tundra of North-East
Russia // Zootaxa. Vol. 5154. No.2. P.198-210. https://
doi.org/10.11646/zootaxa.5154.2.5

Smirnov N.N. 1988. Cladocera (Crustacea) from Nicaragua
// Hydrobiologia. Vol.160. P.63-77.

Smirnov N.N. 1996. Guides to the identification of the
microinvertebrates of the Continental Waters of the
world. Cladocera: The Chydorinae and Sayciinae
(Chydoridae) of the world. Amsterdam: SPB Academic
Publishing. 197 p.

Sousa J.R.M., Perbiche-Neves G., Rocha C.E.F., Panarelli
E.A., Elmoor-Loureiro L.M.A., Sousa F.D.R. 2022
Richness and composition of Cladocera (Crustacea:
Branchiopoda) in Brazilian rupestrian cerrados, with
comments on distribution and taxonomy // Zootaxa.
Vol.5219. No.2. P.139-152. https://doi.org/10.11646/
zootaxa.5219.2.3

Van Damme K. 2016. Endemism and long distance dis-
persal in the waterfleas of Easter Island // Zootaxa.
Vol.4154. No.3. P.221-232. https://doi.org/10.11646/
zootaxa.4154.3.2

Zoppi de Roa E., Lopez C. 2008. An updated checklist of
inland Cladocera (Crustacea: Orders Ctenopoda and
Anomopoda) from Venezuela // Zootaxa. Vol.1919.
P.45-57.

Responsible editor A.Yu. Sinev



