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Sars, 1901 (Branchiopoda: Anomopoda: Chydoridae)
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ABSTRACT. The South American cladoceran Alo-
na monacantha Sars, 1901 is redescribed from G.O.
Sars’ type material. Detailed morphology of this species
is provided for the first time. Analysis of morphology
shows thatA4. monacantha isclosely related to Paleoarc-
tic Alona rectangula Sars, 1862. Distribution of A.
monacantha and its position within the genus are dis-
cussed.

PE3IOME. IOxHo-adprkaHCKNI BETBUCTOYCBIN pak
Alona monacantha Sars, 1901 nepeonucaH 1o THIIOBO-
My MaTepuaiy. BriepBbie mpoBeneHo JeTanbHOE HeCTe-
JoBaHKE Mopdororny Buaa. AHaIH3 MOP(HOIOTHH TT0-
Ka3bIBaeT, uTo BUI A. monacantha OIU30K K Manxeoapk-
TuyeckomMy Buny Alona rectangula Sars, 1862. O6cyx-
JIAFOTCSl pacnpocTpaHeHue Buna A. monacantha n ero
MO3UISI BHYTPH PoOJia.

Introduction

The South American cladocera Alona monacantha
Sars, 1888 was described by G.O. Sars among other
cladocerans grown from dried mud from the neighbor-
hoods of Ipiranga and Sao-Paulo, Brazil. Sars gave a
quite detailed description of the general morphology
and postabdomen of the parthenogenetic female, ac-
companied by three drawings (lateral view of female,
postabdomen, and posteroventral corner of valves) [Sars,
1901, 54-55, P1. 9, Fig. Sa—b]. He stated: “This form,
at first sight, looks very like the European species, A.
rectangula G.O. Sars, both in size and general ap-
pearance. On a closer examination, however, it is
found to differ in the shape and armature of the
caudal part, as also in the presence of a distinct

dentiform projection on each valve at the infero-
posteal corner”. The similarities between 4. rectangula
and 4. monacantha are obvious, and Daday [1910] even
treated A. monacantha as a variety of A. rectangula.

At present, A. monacantha has been recorded from
South America [Sars, 1901; Brehm, 1957], North and
Central America [Megard, 1967; Smirnov, 1988], Afri-
ca [Daday, 1910; Harding, 1957; Rey & Saint-Jean,
1968; Van de Velde, 1978; Dumont, 1981, 1986; Du-
mont et al., 1981] and South-East Asia [Idris & Fernan-
do, 1981; Sanoamuang, 1998]. Less than half of the
above-mentioned authors described the outer morphol-
ogy of specimens, and the detailed morphology of this
species was never studied. Specimens described by
Harding [1957] from Lake Tanganyika had tuberculated
valves, unlike any other recorded population of this
species, and lately Smirnov [1971] separated this form
into an independent species, 4. hardingi Smirnov, 1971.
Such a cosmopolitan distribution of A. monacantha
seems quite doubtful from the modern view of cladoce-
ran taxonomy [Frey, 1982, 1987].

Soon after description of4. monacantha, Sars[1903]
described a very similar species, A. acuticostata Sars,
1903 from Sumatra. The criteria for separation of these
two species are obscure, and, like several other taxa
described during this period, A. acuticostatawas imme-
diately dismissed as a synonym, being recognised only
by Stingelin [1905], who described a variety of this
taxon with two-three denticles on valves as 4. acuticos-
tata var. tridentata. The detailed morphology of 4.
acuticostata has never been studied, and its identity with
A. monacantha has not been confirmed reliably.

Two samples with specimens of A. monacantha
were present among Sars’ collection of Cladocera de-
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posited in Zoological Museum of Oslo University. The
aim of'this study was to investigate the detailed morphol-
ogy of A. monacantha, and to determine its place within
the genus.

Material and Methods

The material studied included two of G .O. Sars’ original
samples with animals grown from dried mud from Ipiranga,
Brazil. Animals were selected from the sample under a binoc-
ular stereoscopic microscope, placed on slides (in a drop of a
glycerol-ethanol mixture) and studied under an optical micro-
scope. Three adult partenogenetic females were dissected for
the analysis of appendages. Sars did not select a holotype and
paratypes, so one adult female from the larger sample was
selected as the lectotype, all others specimens from this
sample as paralectotypes. All specimens were measured using
an eyepiece-micrometer. Drawings were made with a camera
lucida.

ABBREVIATIONS. [n the list of material: ZMOU —
Zoological Museum of Oslo University.

In illustrations and text. I-V — thoracic limbs [-V; as —
accessory seta of limb I; e1-3 — endites 1-3 of limb [; ep —
epipodite; ex — exopodite; IDL — inner distal lobe of limb
[; IP — interpore distance (distance between anterior and
posterior major head pores); ODL — outer distal lobe of limb
I; PP — postpore distance (distance between posterior head
pore and posterior corner of head shield); s — sensillum.

Results

Alona monacantha Sars, 1901

Sars, 1901, 54-55, P1. 9, Fig. 5a-b; Brehm, 1957, 230-237, fig.
1-4; Goulden, 1966: 97, P1. 2, Fig 1-2, 4-5; Megard, 1967: fig. 7-8.

Type location: Ipiranga, State of Sao Paulo, Brazil. (Sars had
worked with specimens from two locations: “The aquaria in
which this form occurred, were prepared with mud, partly from
the neighbourhood of Sao Paulo, partly from Ipiranga.” [Sars,
1901, p. 55] Since only samples from Ipiranga remains in
collection, it is convenient to treat Ipiranga as a type locality).

Lectotype: parthenogenic female, ZMOU, sample F12332a

Paralectotypes: 11 parthenogenic females, ZMOU sample
F12332; 2 dissected parthenogeneic females, mounted on slides,
ZMOU slides F12332b,c.

Other material: 6 parthenogenic females from Ipiranga,
Brazil, ZMOU, sample F12333; dissected parthenogenic female
from same location, ZMOU, slide F12333a.

DIAGNOSIS. Female: Body low, length about 1.6—1.7
times maximum height. 35 setae at ventral margin significant-
ly differentiated in size aneriorally and posteriorally. Postero-
ventral corner with single denticle. Head shield with broadly
rounded posterior margin, rostrum short and rounded. Three
major head pores of equal size with a narrow connection
between them. PP less than 0.5 IP. Lateral head pores located
about 0.8 IP distance from midline, at level between anterior
and central major head pore. Labrum with broad keel, with
blunt apex, frequently with notch on anterior margin, without
any clusters of setules on posterior margin of keel.

Postabdomen of moderate width, with convex dorsal
margin, length about 2.3-2.4 height. Distal margin almost
straight, distal angle broadly rounded. Dorsal margin with
distal part about 1.2. times longer than preanal one, with
postanal portion slightly longer than anal one. Preanal angle
well expressed, postanal angle not defined. Preanal margin

almost straight. Postanal margin with 5—6 well-developed,
sharp, slender denticles. Anal margin with 4-5 groups of
marginal setules. 6-7 broad lateral fascicles of long setules,
distalmost setule of each fascicle longest, longer than margin-
al denticles. Postabdominal claw of moderate length, slightly
shorter than preanal portion of postabdomen. Basal spine long
and slender, about 0.40—0.45 of the claw length.

Antennule with nine terminal aesthetascs, exceeding half
length of antennule. Antennal formula, setae 0-0-3/1-1-3,
spines 1-0-1/0-0-1. Seta arising from basal segment of endo-
pod projecting beyond tip of distal segment. Spine on basal
segment of exopod longer than middle segment. Spines on
apical segments longer than apical segments.

IDL of trunk limb I with two setae armed with well-
developed denticles distally, 1 IDL seta absent. Exopodite of
trunk limb III with six setae, seta 3 being longest. Exopodite
IV with six setae. Exopodite V with four setae. Epipodites [V
and V with projections two times longer than exopodite itself.
Trunk limb VI absent.

Male unknown.

DIFFERENTIAL DIAGNOSIS. Alona macrocopa shares
distinctive characters of the rectangula-group of Alona —
small size, characteristic shape and armament of postabdo-
men, IDL with only two setae, exopodite III with six setae. It
differs from other species of the rectangula-group by a strong
denticle on the posteroventral corner of valves and a longer
postabdominal claw.

DESCRIPTION. Parthenogenetic female. In lateral view,
body irregular oval, low in juvenile female of instar IT (Fig. 1),
regular oval, high in adults (Fig. 2-3), moderately com-
pressed laterally. Maximum height at the middle of body. In
adults length about 1.6 times maximum height. Dorsal margin
weakly curved, depression between head and rest of body
absent. Postero-dorsal and postero-ventral angles broadly
rounded. Posterior margin convex. A sharp denticle and about
20 very thin setules of equal length at posterio-dorsal angle,
these setules not organized into groups (Fig. 5-6). A row of
about 80 setules along posterior margin on inner side of
carapace, these setules not organized into groups. Ventral
margin weakly convex to straight, with about 35 setae. Ante-
riormost 8—10 setae long, next 8—10 setae very short, about 15
posteriormost setae of moderate length, with well-developed
setulation. Antero-ventral angle rounded. Carapace with prom-
inent sculpture in shape of longitudal lines (Fig. 4).

Head relatively small, triangle-round in lateral view. In
lateral view rostrum protruding downwards. Ocellus small,
eye two times larger than ocellus. Distance from tip of rostrum
to ocellus subequal to that between ocellus and eye.

Head shield of usual shape for the genus shape, with
maximum width behind mandibular articulation. Rostrum
short and rounded (Fig.7). Posterior margin broadly rounded.
Three major head pores with a very narrow connection be-
tween them (Fig. 8-9). Central pore equal to anterior and
posterior one, located at the middle. PP less than 0.5 IP.
Lateral head pores located in small depressions about 0.8 IP
distance from midline, at level between anterior and central
major head pores.

Labrum of moderate size (Fig. 10—11). Distal labral plate
without setulation. Labral keel of moderate width, with a
blunt apex of varied shape. Anterior margin of keel convex,
frequently with notch in upper half, posterior margin almost
straight. No special lateral projections on labrum and no
special folds surrounding its base.

Thorax and abdomen short, subequal in length. Dorsal
surface of abdominal segments not saddle-shaped. No ab-
dominal projections.
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Fig. 1—11. Alona monacantha Sars, 1901 from Ipiranga, Brazil: 1 — juvenile female of instar II; 2—11 — adult parthenogenic

female: 2—3 — lateral view, 4 — valve, 5—6 — posterior margin and posteroventral angle of left and right valves of the same specimen,
7 — rostrum, antennulule and antenna; 8—9 — head pores; 10—11 — labrum. Scale bars denote 0.1 mm for 1—4, and 0.05 mm for
5—11.

Puc. 1—11. Alona monacantba Sars, 1901 us Vimmpanrm, Bpasuams: 1 — roeeHmabHast camka sroporo ospacta; 2—11 — Bapocaas

Mm Aag 5—11.

HapTeHOTeHeTHIeCcKas camka: 2—3 — Bup c60oKy, 4 — cTBOpKa, 5—6 — 3aAHWMI Kpail 1 3aAHEe-HUKHWUIL YTOA ACBOTL 11 IIPABOVL CTBOPOK
OAHOIL 0cobM, 7 — POCTpPyM, aHTeHHyAA U aHTeHHa; 8—9 — roaosusle nopsipores; 10—11 — aabpym. Maciurab 0,1 mm aast 1—4, 0,05
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Fig.12—22. Alona monacantha Sars, 1901 from Ipiranga, Brazil, parthenogenic female: 12—13 — postabdomen, 14 — maxillule,
15—16 — limb I and its IDL, 17—18 — limb II and its exopodite, 19 — exopodite of limb III, 20—21 — exopodite and inner portion

of limb IV; 22 — limb V. Scale bars denotes 0.05 mm.

Puc.12—22. Alona monacantha Sars, 1901 us Mumpaunrn, Bpasuans, naprenorenetnueckas camka: 12—13 — nocrabaomen, 14 —
Mmaxcnaayaa, 15—16 — sora I n ee BryTpenHsa ancraspHas aoas, 17—18 — wora II n ee axsomoant, 19 — sxsomoant morn 111, 20—
21 — 3K30HOAUT M BHYTpeHHss 4actb Horm [V; 22 — mora V. Macmrab 0,05 mm.

Postabdomen of moderate width, with convex dorsal
margin, length about 2.3-2.4 height. Ventral margin straight
or weakly convex. Base of claws separated from distal margin
by a clear incision. Dorsal margin with distal part about 1.2.
times longer than preanal one, with postanal portion slightly
longer than anal one. Preanal margin almost straight. Preanal
angle well expressed, postanal angle not defined. Distal margin
almost straight, distal angle broadly rounded. Postanal margin
with 5-6 well-developed, sharp, slender denticles, size of
denticle increasing distally. Anal margin with 4-5 groups of
marginal setules. 6—7 broad lateral fascicles of long setules,
posteriormost setae of each fascicle longest, longer than
marginal denticles. Postabdominal claw of moderate length,
slightly shorter than preanal portion of postabdomen. Basal
spine long and slender, about 0.40—0.45 of the claw length.

Antennule of moderate size, not reaching the tip of ros-
trum, with 3 transverse rows of short setules on anterior face
(Fig. 7). Antennular seta thin, about 1/3 of antennule length,
arising at 2/3 distance from the base. Nine short, thin, similar-
ly sized aesthetascs, subequal in length, longest about 1/2
length of antennule. All aesthetascs projecting beyond anteri-
or margin of the head shield.

Antenna relatively short (Fig. 7). Basal segment robust,
with short seta between branches, branches relatively short,
all segments cylindrical, with short setules around distal
margin. Proximal segments of branches 1.5 times longer than
middle and distal segments. Seta arising from proximal seg-
ment of endopod thin, reaching end of endopod. Seta arising
from middle segment of endopod of similar in size to terminal
setae. Spine on basal segment of exopod longer than middle
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segment. Spines on distal segments longer than distal seg-
ments.

Mandible of morphology usual for genus. Maxillule
(Fig.14) with two partially setulated, tapered processes re-
curved toward its base.

Trunk limbs: five pairs.

Trunk limb I of moderate size (Fig. 15). Epipodite oval,
without finger-like projection. ODL with one seta. IDL (Fig.16)
with only two setae, 13 IDL setae absent, both 2™ and 3" IDL
setae 2-segmented, both with strong denticles in distal part,
2" seta about 2/3 length of 3™ seta.

Endite 3 with four setae subequal in length. Endite 2 with
two long distally setulated setae longer than ODL seta, and a
shorter seta near their base. Endite 1 with two 2-segmented
setae, both setulated in distal part, and a flat seta shifted to the
limb base. Five rows of thin long setules on ventral face of
limb. Two ejector hooks subequal in length.

Trunk limb II subtriangular (Fig.17). Exopodite elongat-
ed, ofirregular shape, setulated distally, with one slender seta
1/3 length of exopodite itself (Fig.18). Eight scraping spines
increasing in length distally, with the exception of scraper 6,
which is shorter than scraper 7. Distal armature of gnathobase
with three elements. Filter plate II with seven setae, the
distalmost member conspicuously shorter than others.

Trunk limb I11: epipodite oval, with finger-like projection
of'same length as epipodite itself. Exopodite (Fig. 19) subqua-
drangular, with six setae, seta 3 longest, setae 4 and 5 of about
1/2 and 1/3 length of seta 3, respectively, other setae short.
Distal endite with 3 setae, two distalmost members slender,
sharp, without visible setules in distal part; proximallmost
seta flattened, bilaterally armed with long setules Basal endite
with 4 setae. We were unable to study gnathobase and soft
setae in detail. Filter plate III with seven setae.

Trunk limb IV: Pre-epipodite setulated; epipodite oval,
with finger-like projection two times longer than exopodite
itself (Fig. 20). Exopodite subquadrangular, with six setae.
Seta 3 being longest, setae 1,2 and 5 about 2/3 of seta 3, setae
4 and 6 of less than half length of seta 3. Setae 1-4 pennate,
setae 5—6 without visible denticles. Inner portion of limb IV
with four setae and sensillum (Fig. 21). Scraping seta slender,
without visible denticles, three flaming-torch seta decreasing
in size proximally. Three soft setae increasing in size proxi-
mally. Gnathobase with one short 2-segmented setae, and a
small hillock distally. Filter plate with five setae.

Trunk limb V: pre-epipodite setulated; epipodite oval,
with finger-like projection two times longer than epipodite
itself (Fig. 22). Exopodite not divided into two lobes, with
four setae, size of setae decreasing basally. Inner limb portion
as elongated rounded lobe, with setulated inner margin. At
inner face, two short setae with wide bases, one slightly longer
than other. No filter plate found.

Ephippial female and male unknown.

Size: length of the only instar II juvenile female that was
studied was 0.28 mm, height 0.16 mm. In the adult females
studied, length ranged from 0.31 to 0.42 mm, height from 0.18
to 0.24 mm. According to Sars [1901], maximum length of
female was 0.45 mm.

VARIABILITY: Size of denticles on posteroventral cor-
ner of valves varies from specimen to specimen, size of
denticle on left and right valve of the same specimen frequent-
ly differs significantly. Shape of labral keel varies consider-
ably, specimens with a notch on anterior margin of keel and
without one are present in the specimens studied , apex of keel
varies from broad to narrow. Since only a small number of
specimens was studied, greater degree of variability possibly
will be found in the future.

Discussion

Alona monacantha seems to be a species of the
rectangula-group, sharing numerous similarities withA4.
rectangula. The parthenogenic female body shape and
size, shape and armament of female postabdomen, and
shape and placement of head pores are almost the same
in these two species [see Frey, 1988; Alonso, 1996].
Both species have an IDL with a completely reduced 1*
seta; shape and armament of two other setae is very
similar in these two species, and there are no significant
differences in morphology of the endites of limb I.
Exopodites 11 of both species have only six setae, while
most species of the genus Alona, including the type
species, A. quadrangularis, have seven setae. If not for
the distinctive denticles ofA. monacantha, these species
can be easily confused. Other differences between 4.
rectangula and A. monacantha include different length
of basal spine and different morphology of labrum;
specimens with a notch on the anterior margin of the
labral keel were never recorded for A. rectangula.

Comparison between morphology of the type popu-
lation and other recorded populations of 4. monacantha
reveals little. Outer morphology and postabdomens of
specimens from Venezuela [Brehm, 1957], Florida
[Megard, 1967], and Tchad [Rey & Saint-Jean, 1968]
does not differs from that of the type population. Spec-
imens recorded from Malaysia [Idris & Fernando, 1981]
also don’t differ from the type population in these
characters and also in morphology and variability of the
labrum and major head pores. The number of denticles
on valves in Malaysian population varies from 1 to 3.

Since there are no significant differences in mor-
phology between this description of 4. monacanthaand
all above-mentioned reports of this animal from Amer-
ica, at present we should treat all of them as belonging to
A. monacantha s. str, distributed in America from Flor-
ida to Brasil. But the identity of African and Asian
population with 4. monacantha s. str. is doubtful. It was
shown that several seemingly cosmopolitan or pantrop-
ical “species” of Alona, like A. cambouei and A. pulch-
ella [see Sinev, 2001, 2002], A. verrucosa [Dumont et
al., 1984], 4. affinis [Sinev, 1998] are really complexes
of species with different species present in Old and New
World. During the 20th century 4. monacantha was the
only recognised small-sized tropical species of Alona
with denticles on the posteroventral corner of valves, so
it’s quite possible that in the 20th century authors auto-
matically identified any such form as A. monacantha.
The taxonomic status of 4. acuticostata and A. hardingi
should be reexamined.

ACKNOWLEDGMENTS. I am deeply grateful to Dr. L.
Bachmann, Prof. M.E. Christiansen, and Senior Engineer A.
Wilhelmsen for their kind assistance during my work with
Sars’ collection. I would like to thank Prof. N.N. Smirnov, Dr.
N.M. Korovchinsky, and Dr. A.A. Kotov for their valuable
critiques and suggestions. The study was supported by a grant
from the Russian Foundation for Basic Research (01-04-
48404).



12 Artem Yu. Sinev

References

Alonso M. 1996. Crustacea, Branchiopoda // Fauna Iberica 7.
Madrid: CSIC. 486 p.

Brehm V. 1957. Cladoceren aus Venezuela, zugleich Betrachtun-
gen iiber vermeintliche und wirkliche Species-Trennung bei
Cladoceren. // Anz. osterr. Akad. wissensch. Math.-naturw.
Kl Bd.2. $227-239.

Daday E, von. 1910. Untersuchungen {iiber die Siisswasser-
Mikrofauna Deutsch-OstAfrikas // Zoologica. Bd.59. S.1—
316.

Dumont HJ. 1981. Cladocera and free-living Copepoda from the
Fouta Djalon and adjacent mountain areas in West Africa
// Hydrobiologia. Vol.85. P.97—-116.

Dumont HJ. 1986. Zooplankton of the Nile system // BR.
Davies & KF. Walker (eds.). The ecology of River Systems.
Junk Publishers, Dordrecht. P.75—88.

Dumont HJ.,, Pensaert J. & Van de Velde 1. 1981. The crustacea
zooplankton of Mali (West Africa) // Hydrobiologia. Vol.80.
P.161—-187.

Dumont HJ,, Pensaert J. & el Moghraby Al 1984. Cladocera from
the Sudan: Red Sea Hills, Jebel Marra and valley of the main
Nile // Hydrobiologia. Vol.110. P.163—169.

Frey D.G. 1982. Questions concerning cosmopolitanism in
Cladocera // Arch. Hydrobiol. Vol.93. P.484—502.

Frey D.G. 1987. The taxonomy and biogeography of the Cla-
docera // Hydrobiologia. Vol.145. P.5—17.

Frey D.G. 1988. Alona weinecki Studer on the subantarctic
islands, not Alona rectangula Sars (Chydoridae, Cladocera)
// Limnol. Oceanogr. Vol.33. P.1386—1411.

Harding J.P. 1957. Crustacea: Cladocera // Explor. hydrobiol. Lac
Tanganika. Résult. scientifiques. Vol.3. No.6. 55—89.

Idris BA.G. & Fernando CH. 1981. Cladocera of Malaysia and
Singapore with new records, redescriptions and remarks on
some species // Hydrobiologia. Vol.77. P.233—256.

Megard RO. 1967. Three new species of Alona (Cladocera,
Chydordiae) from the United States // Int. Rev. Ges.
Hydrobiol. Vol.52. No.1. P.37—50.

Rey J. & Saint-Jean L. 1968. Les Cladoceres (Crustacés, Branchio-
podes) du Tchad // Cah. OR ST.OM. Sér. hydrobiol. Vol.2.
No.3—4. P.79—-118.

Sanoamuang L. 1998. Contributions to the knowledge of the
Cladocera of north-east Thailand // Hydrobiologia. Vol.362.
P.45-53.

Sars G.O. 1901. Contributions to the knowledge of the fresh-
water Entomostraca of South America, as shown by artificial
hatching from dried material. 1. Cladocera // Arch. Math.
Naturv. Vol23. No.3. P.1—-102.

Sars G.O. 1903. Fresh-water Entomostraca from China and
Sumatra // Arch. Math. Naturv. Vol.25. No.8. P.1—44.
Sinev A.Yu. 1998. Alona ossiani spn., a new species of the Alona
affinis complex from Brazil, deriving from the collection of
G.O. Sars (Anomopoda: Chydoridae) // Arthropoda Selecta.

Vol.7. No.2. P.103—110.

Sinev AYu. 2001. Separation of Alona cambouei Guerne &
Richard, 1893 from Alona pulchella King, 1853 (Branchiopo-
da: Anomopoda: Chydoridae) // Arthropoda Selecta. Vol.10.
No.l. P.5—18.

Sinev A.Yu. 2002. Redescription of Alona glabra Sars, 1901, a
South American species of the pulchella-group (Chydoridae,
Anomopoda, Branchiopoda) // Arthropoda Selecta. Vol.10
(for 2001). Nod. P.273—280.

Smirnov N.N. 1971. [Chydoridae of the world fauna] // Fauna
SSSR. Rakoobraznye. T.1. Pt2. 529 p. [in Russian].

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

Stingelin T. 1905. Untersuchungen {iiber die Cladocerenfauna
von Hinterindien, Sumatra und Java, nebst einem Beitrag zur
Cladoceren-Kenntnis der Hawaii-Inseln // Zool. Jb. Syst.
Bd.21. $.327—-367.

Van de Velde I. 1978. Cladocera and Copepoda from the valley
of the River Senegal // Biol. Jb. Dodonea. Vol46. P.192—201.



