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ABSTRACT: The detailed morphology of the cla-
doceranAdlona bromelicolaSmirnov, 1988, is described.
It is the only species of the genus Alona Baird, 1843
inhabiting the waters accumulated within the funnels of
leaves of epiphyte bromeliad plants of tropical forests.
Close relationship between A. bromelicola and the re-
cently revised pulchella-group of species was revealed.
Despite the unique morphological characters, devel-
oped as adaptations to the unique conditions, A. bro-
melicola undoubtelly belongs to the genus Alona.

PE3IOME: JleranbHo uccienoBana Mop¢oioruu
BeTBUCTOYCOTO pakadlona bromelicolaSmirnov, 1988,
SJIMHCTBCHHOT 0 IipeicTaBuTels pofaadlonaBaird, 1843,
OOHTAOIETO B BOJIE, CKATUIMBAIOIICHCS PO3ETKAX JIUC-
THEB AMHU(PUTHBIX PACTCHUN CeMelcTBa OpOMeNHeBhIe
TPOIUYECKUX JIECOB. BBISBICHBI POACTBEHHBIE CBS3H
Mexay A. bromelicola v HegaBHO PEBU30BAHHOM IpyII-
noii BunoB pulchella. HecMoTpsi Ha yHUKaJIbHBIE YEPTHI
CTPOCHHUSI, BRI3BaHHBIC a/IaNTAlMeH K YHUKAIBHBIM JUIs
poza ycIOBUsIM OOHMTaHWs, NMPUHAMICKHOCTE Alona
bromelicola Smirnov, 1988, x poxy Alonane BEI3bIBaET
COMHEHHSI.

Introduction

Alona bromelicolaSmirnov, 1988 is the only species
of genus Alona Baird, 1843 that inhabits the water
accumulated within the funnels of leaves of epiphyte
bromeliad plants of tropical forests. It was reported only
from Nicaragua [Smirnov, 1988, 1992]. As was noted by
Smirnov [1988], A. bromelicola possesses several out-
standing morphological features, such as a very small
basal spine on the postabdominal claw and the peculiar
pattern of placement of postabdominal marginal denti-

cles. However, some characters of this species, such as
morphology of the trunk limbs, were not completely
studied. Korovchinsky [1996] listsA. bromelicolaamong
“rather well described” cladoceran species, needing
further study using modern methods of investigation.
The relationships of 4. bromelicola within the genus are
obscure; Smirnov [ 1988] suggested that it is related toA.
karelica, the only other species with a very small basal
spine, but no additional arguments to support this opin-
ion were given.

As Sinev & Kotov [2000] suggested, the investiga-
tion of incompletely studied marginal species of Alona
having unique features can be very valuable to the
taxonomy of genus. The aim of the present study is
investigation of the detailed morphology of 4. bromeli-
cola to determine its place within the genus.

Material and Methods

The studied material includes:

Holotype, parthenogenetic female, from Nicaragua, neigh-
borhood of Managua, Mt Mombacho, water accumulated in
an epiphytic bromeliad, on slide in Canada Balsam, NNS slide
3448.

Allotype. Adult male on slide in Canada Balsam, NNS
slide 3374.

Paratypes: 6 parthenogenetic females, on slide in Canada
Balsam, NNS slides 3495, 3496, 3497, 3500, 3501, 3504; 3
adult males on slide in Canada Balsam, NNS slides 3356,
3446, 3447.

Other material: 9 parthenogenatic females, 7 juvenile
females of instar II, 1 ephippium, many exuviae and valves
from type location, sample NNS-2000-004; 47 parthenoge-
netic females, 12 juvenile females of instar II, 1 juvenile
females of instar I from Nicaragua, 9 km N of the city of
Matagalpa, slope near Santa Maria de Ostuma, water from
epiphytic bromeliads, sample NNS-2000-003.
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Animals were selected from samples under a binocular
stereoscopic microscope, placed on slides (in a drop of a glycer-
ol-ethanol mixture) and studied under the optical microscope.
Several specimens from both samples were dissected for analysis
of appendages. About 15 specimens from the second sample
were lyophilised, mounted on an aluminium stub, coated with
gold, and examined under a scanning electron microscope (Hi-
tachi S 405-A). All specimens were measured using an eye-
piece-micrometer. Drawings were made with a camera lucida.

ABBREVIATIONS. In the list of material: NNS —
collection of Prof. N.N. Smirnov, now at the Zoological
Museum of Moscow State University.

In illustrations and text: 1-V — thoracic limbs I-V; as —
accessory seta of limb I; e1-3 — endites 1-3 of limb I; ep —
epipodite; ex —exopodite; IDL — inner distal lobe of limb I;
[P — interpore distance (distance between anterior and pos-
terior 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 bromelicola Smirnov, 1988
Figs 1-36.

Smirnov, 1988: 65-72, Fig. 1-15.

DIAGNOSIS. Female: Body high, irregular oval, maxi-
mum height before middle of body. Length ca. 1.4-1.6 times
maximum height. 45-60 setae at ventral margin significantly
differentiated in size. Postero-ventral corner without denti-
cles. Valves without sculpture.

Head shield elongated, with broadly rounded posterior
margin, rostrum short and rounded. Three major head pores of
equal size with a narrow connection between them, central
pore at the middle. PP = 0.8—1 IP. Lateral head pores located
in small depressions about 1 IP distance from midline, at level
of central major head pore. Labrum of moderate size, labral
keel broad, rounded, with a blunt apex, without any clusters
of setules on posterior margin of keel.

Postabdomen relatively narrow, with convex ventral and
concave dorsal margin, length about 2.9-3.1 height. Basis of
claws separated from distal margin by clear incision. Distal
margin straight, distal angle prominent. Dorsal margin with
distal part about 1.5 times longer than preanal one, postanal
and anal portions equal. Preanal angle well expressed, posta-
nal angle not defined. Preanal margin straight.

Postabomen with 5—7 well-developed, sharp, slender
marginal denticles on the distal part of postanal margin and 7—
9 groups of marginal setules on the proximal part of postanal
margin and anal margin. 8-10 lateral fascicles of setules of
moderate length, posteriormost setae of each fascicle longest,
of same length with marginal denticles. Postabdominal claw
of moderate length, a little longer than preanal portion of
postabdomen. Basal spine less than 0.1 of the claw length.

Antennule broad, with nine very short aesthetascs. All
aesthetascs projecting beyond anterior margin of the head
shield. Antennal formula, setae 0-0-3/1-1-3, spines 1-0-1/0-
0-1. Seta arising from basal segment of endopod thin, project-
ing beyond tip of distal segment. Spine on basal segment of
exopod shorter than middle segment. Spines on apical seg-
ments slightly shorter than apical segments.

IDL of trunk limb I with three setae, first of these short,
thin, others long, well-developed. Exopodite of trunk limb II1
with seven setae greatly different in length, 5" being longest.
Exopodite IV with six setae. Exopodite V with four setae.
Epipodites IV and V with finger-like projections longer than
epipodites itself. Trunk limb VI absent.
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Length: 0.4-0.51 mm.

Male: body oval, length about 1.6 times maximum height.
Ventral and dorsal margin weakly concave, posterior margin
strongly concave, both posteroventral and posterodorsal an-
gles broadly rounded. Eye small, round, ocellus of irregular
shape, equal in size or even larger than eye.

Postabdomen short, with parallel margins in distal part,
with length about 3 times height. Ventral margin almost
straight, with clear step in region of gonopores, which open
ventrally near basis of claws. Distal margin almost straight,
dorso-distal angle prominent. Dorsal margin straight in post-
anal and concave in anal part, with distal part 1.7 times longer
than preanal. Preanal angle well expressed, postanal angle
absent. Postabdominal claws long of same length as preanal
portion of postabdomen, without basal spine.

Length 0.33-0.36 mm.

DIFFERENTIAL DIAGNOSIS. Unique shape and arma-
ment of postabdomen and pecular body shape easily A.
bromelicola from all other species of Alona. Very short basal
spine on postabdominal claw is also rare within the genus and
present in only one other species, 4. karelica.

DESCRIPTION. General: In lateral view, body regular
oval, relatively low in juvenile female of instar I (Fig. 1),
irregular oval, higher in juvenile female of instar II (Fig. 2) and
adults (Fig. 3, 13-16), moderately compressed laterally (Fig.
17). Maximum height before middle of body. In adults length
ca. 1.4-1.6 times maximum height. Dorsal margin strongly
curved, depression between head and rest of body absent.
Postero-dorsal and postero-ventral angles broadly rounded. Pos-
terior margin convex. About a hundred short setules of equal
length at posterio-dorsal angle, these setules not organized into
groups (Fig. 6). A row of about a hundred setules along posterior
margin very close to it on inner side of carapace, these setules not
organized into groups. Ventral margin weakly convex to straight,
with 45-60 setae (Fig. 4), anteriormost 9—13 setae long, next
17-20 setae relatively short, posteriormost 18-22 setae long
(Fig. 5), with length of setae decrease posteriorly. Antero-
ventral angle rounded. Carapace without any reticulation.

Head relatively small, subtriangular in lateral view. In
lateral view rostrum protruding downwards. Both eye and
ocellus small, eye only slightly larger than ocellus. Distance
from tip of rostrum to ocellus subequal to distance between
ocellus and eye.

Head shield (Fig. 7) elongated, with maximum width
behind mandibular articulation, length ca.1.8 times maximum
width. Rostrum short and blunt. Posterior margin broadly
rounded, a little undulate. Three major head pores with a narrow
connection between them (Fig. 8, 33-34). Central pore equal to
anterior and posterior one, located at the middle. PP = 1 IP.
Lateral head pores located in small depressions about 1 IP
distance from midline, at level of central major head pore.

Labrum of moderate size (Fig. 21, 32). Distal labral plate
without setulation. Labral keel wide, rounded, with a blunt or
rounded apex. Anterior margin of keel convex, posterior mar-
gin without any clusters of setules. No special lateral projec-
tions on labrum and no special folds surrounding its base.

Thorax and abdomen subequal in length, more elongated
than in most other species of A/ona, dorsal surface of abdom-
inal segments not saddle-shaped. No abdominal projections.

Postabdomen relatively narrow, with convex ventral and
concave dorsal margin, length about 2.9-3.1 height (Fig. 9,
18-19). Inflated basis of claws bordered from distal margin by
clear incision. Distal margin straight, distal angle prominent.
Dorsal margin with distal part about 1.5 times longer than
preanal , postanal and anal portions equal. Preanal angle well
expressed, postanal angle not defined. Preanal margin straight.
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Fig. 1—12. Alona bromelicola Smirnov, 1988, 1-11 — from Nicaragua, 9 km N of the city of Matagalpa, slope near Santa Maria
de Ostuma, water from epiphytic bromeliads: 1—2 — juvenile females of instars I and II, lateral view; 3—11 — parthenogenetic female:
3 — lateral view, 4—5 — ventral margin of valves and setae of its central part, 6 — posterior margin and posteroventral angle of
valves, 7 — head shield, 8- head pores, 9 — postabdomen, 10 — antennule, 11 — antennae; 12 — from Nicaragua, neighborhood
of Managua, Mt Mombacho, water from an epiphytic bromeliad, empty ephippium, lateral view. Scale bars denote 0.1 mm for 1—
3,12 and 0.05 mm for 4—11.

Puc. 1—12. Alona bromelicola Smirnov, 1988, 1—11 — n3 Huxaparya, 9 xm K cepepy ot r. Mararaapna, ckaon y Canta Mapus ae

Octyma, Bopa m3 >mudurHBIX Opomesmessbix: 1—2 — I[OBEHMABHBIE CAMKM IIEPBOIO M BTOPOrO Bo3pacTa, Bup cboky; 3—11
IapTeHOreHeTnIecKast camka: 3 — Bup cOOKyY, 4 HUSKHWMI Kpail CTBOPOK M LJETUMHKM €r0 LEHTAABHOM dacTu, 6 — 3aAHe-HMIKHUI YIOA
" 3aAHWUM Kpal CTBOPOK, 7 — TOAOBHOW 1OUT, 8 — roaoBHble mopbl, 9 — mocrabsomen, 10 — antennyaa, 11 — anrenna; 12 — us

Hukaparya, okpecraocT Manarya, r. Mombado, Bopa m3 armmduTHbIx GpomeaneBsix, mycTon s¢uirmym, Bua cboky. Macmrrab 0,1 mm
ang 1-3, 12, 0,05 mm ang 4—11.
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Fig. 13—20. Alona bromelicola Smirnov, 1988, from Nicaragua, 9 km N of the city of Matagalpa, slope near Santa Maria de Ostuma,
water from epiphytic bromeliads, parthenogenetic females: 13—16 — lateral view, 17 — dorsal view, 18—19 — postabdomen, 20 —
distalmost denticles of postabdomen. Scale bars denote 0.1 mm for 13—17, 0.05 mm for 18—19, and 0.01 mm for 20.

Puc. 13—20. Alona bromelicola Smirnov, 1988 n3 Hukaparya, 9 xm k cesepy ot 1. Mararassna, ckaon y Canra Mapns ae Ocryma,
BOAA 13 SNUPUTHBIX OPOMEAMEBBIX, IIapTEeHOreHeTHnIecKas camka: 13—16 — Bup cboky, 17 — Bup csepxy, 18—19 — nocrabpomen,
20 — amncraapHble 3y6usl moctabsomena. Macmrab 0,1 mm aast 13—17, 0,05 mm aas 18—19, u 0,01 mm aast 20.

Postabdomen with 5-7 well-developed, sharp, slender
marginal denticles on the distal part of postanal margin and
7-9 groups of marginal setules on the proximal part of
postanal margin and anal margin (Fig. 20). 8-10 lateral
fascicles of setules of moderate length, posteriormost setae

of each fascicle longest, of same length with marginal
denticles.

Postabdominal claw of moderate length, a little longer
than preanal portion of postabdomen. Basal spine less than
0.1 of the claw length.
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Fig. 21—30. Alona bromelicola Smirnov, 1988, from Nicaragua, 9 km N of the city of Matagalpa, slope near Santa Maria de Ostuma,
water from epiphytic bromeliads, parthenogenetic female: 21 — labrum, 22 — limb I in inside view, 23 — IDL and ODL of limb
I, 24 — limb II, 25 — exopodite of limb III, 26—27 — inner portion of limb III, outer and inner parts; 28 — exopodite of limb IV,
29 — inner portion of limb IV, 30 — limb V. Scale bars denote 0.05 mm.

Puc. 21—30. Alona bromelicola Smirnov, 1988 us Hukaparya, 9 xm k cesepy or r. Mataraasma, ckaon y Canra Mapus ae Ocryma,
BOAA 13 3IMPUTHBIX OPOMEAMEBDIX, TapTEHOTeHeTHIecKas camka: 21 — asa6pym, 22 — Hora 1, Bup m3HyTpn, 23 — BHEIIHSS 1 BHYTPEHHSS
AMCTasbHBIE A0AM HOrM 1, 24 — mora II, 25 — sksonoaut norn I1I, 26—27 — puyrpensss vactb Horm 11I, Hapy>KHAs W BHYTPEHH:L

qactp, 28 — sx3sonoant Horm 1V, 29 — BHyTpenH:as acts Horm [V, 30 — Hora V. Macmra6 0,05 mm.

Antennule long and broad, almost reaching the tip of
rostrum, with 2-3 transverse rows of very short setules at
anterior face (Fig. 10,31). Antennular sensory seta long, more
that half of antennule length, arising at 2/3 distance from the
base. Nine very short and thin aesthetascs, of less than 1/3
length of antennule, of similar size. All aesthetascs projecting
beyond anterior margin of the head shield.

Antenna short (Fig. 11, 31-32). Antennal formula, setae
0-0-3/1-1-3, spines 1-0-1/0-0-1. Basal segment robust, with

short seta between branches, branches relatively elongated,
all segments cylindrical, with short setules around distal
margin. Seta arising from basal segment of endopod thin,
longer than endopod. Seta arising from middle segment of
endopod of similar size with apical setae. Spine on basal
segment of exopod shorter than middle segment. Apical
spines shorter than apical segmennts.

Trunk limb I of moderate size (Fig. 22-23). Epipodite oval,
with short finger-like projection. Accessory seta short, thin,
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Fig. 31—34. Alona bromelicola Smirnov, 1988, from Nicaragua, 9 km N of the city of Matagalpa, slope near Santa Maria de Ostuma,
water from epiphytic bromeliads, parthenogenetic female: 31 — antennule and antennae, 32 — plate of labrum and antennae, 33—
34 — major head pores. Scale bars denote 0.05 mm for 33, 001 mm for 31—32, 34.

Puc. 31—34. Alona bromelicola Smirnov, 1988 us Huxaparya, 9 xm k cesepy or r. Mataraasa, ckaon y Canra Mapus ae Ocryma,
BOAA 3 SMMOUTHBIX GPOMEAMEBBIX, TAPTEHOTCHETUIECKAS camMKa, 31 — aHTeHHyAa M aHTeHHa, 32 — mAacTMHKA ASOpyMa M aHTeHHa,
33—34 — raapnbie rososuble nopbl. Macmrab 0,05 mm aas 33, 0,01 mm ans 3132, 34.

setulation on it not visible under optical microscope. ODL with
one long seta, IDL with three setae, 1* IDL seta thin, pointed,
of moderate length (about 1/3 of 3), 2" and 3" IDL setae 2-
segmented, subequal in length, both with setules in distal part.

Endite 3 with four setae, ventralmost seta naked, much
thinner and shorter than others, other setae with dense setules
in distal part. On endite 2 there are three densely feathered
setae, median of them equal in length to ODL seta. Endite 1
with two 2-segmented setae, both setulated in distal part. No
naked setae on anterior face of limb visible under optical
microscope. Six rows of thin long setules on ventral face of
limb. Two ejector hooks of similar size.

Trunk limb II subtriangular (Fig. 24). Exopodite elongat-
ed, with one very short, naked seta. Inner portion of limb
(“endopodite”) with eight scraping spines increasing progres-
sively in length distally, but the closest to exopodite scraper
shorter than the previous one. No setules visible on scrapers
under optical microscope. A portion of gnathobase bordering
“endopodite” with short setules. Distal armature of gnatho-
base with four elements. Filter plate II with seven setae, the
posteriormost member considerably shorter, with dense clus-
ter of long setules near its base.

Trunk limb III: epipodite oval, with short finger-like
projection. Exopodite suboval (Fig. 25), with seven setae,
subdivided into distal and basal groups. 5" (from exopodite)
distal setac longest, 2" and 4™ three times shorter, 2" basal
seta four times shorter, other setae eight times shorter than 5™.
1 distal seta naked, 2" with long, thick setules in distal part,
other setae feathered.

Distal endite (Fig. 26) with 3 setae, two distalmost mem-
bers slender, sharp, without visible setules in distal part;
basalmost seta flattened, bilaterally armed with long setules

Basal endite with 4 stiff, setulated setae, increasing in size in
basal direction. Gnathobase not clearly separated from basal
endite. Four soft setac increasing in size basally. Distal
armature of gnathobase with 4 elements (Fig.27). The first one
elongated, cylindrical sensillum, the second geniculated seta,
others two spines with fused bases. A bunch of setules near
them. Filter plate III with seven setae.

Trunk limb IV: Pre-epipodite ovoid, setulated; epipodite
oval, with finger-like process longer than epipodite. Exopodite
subquadrangular, with six setae (Fig. 28). Two lateral setae and
2 and 4™ distal setae flattened, subequal in length, 1* and 3%
distal setae two times shorter. All setae plumose. Inner portion
of limb IV with four setae (Fig. 29). Distalmost seta naked,
stout, 3 others flattened, subequal in size, with well-developed
distal part, each armed with 8—12 long setules. 3 soft setae
increasing in size basally. Gnathobase with a long 2-segmented
seta and a small mound distally. Filter plate with five setae.
Trunk limb V (Fig. 30): pre-epipodite setulated. Epipodite
oval, with finger-like process longer that epipodite. Exopodite
suboval, not subdivided into two lobes, lateral group with 3
long, densely setulated setae, distally only a single short seta.
Inner limb portion a subquadrangular lobe, with setulated
inner margin. At inner face, two densely setulated setae,
distalmost very large. No filter plate was found.

Trunk limb VI absent.

Ephippial female with a higher body than parthenogenet-
ic female. Ephippium yellow-brown in the middle, with
prominent sculpture in the form of rounded cells (Fig. 12).

For males, studied material includes only five adult
specimens mounted on slides in Canada balsam, so descrip-
tion of male is far from complete.
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Fig. 35—36. Alona bromelicola Smirnov, 1988, from Nicara-
gua, neighborhood of Managua, Mt Mombacho, water accumu-
lated in an epiphytic bromeliad, adult male (allotype): 35 —
lateral view (setae on ventral margin of valves not shown), 36 —
postabdomen. Scale bars denote 0.1 mm 35, 0.05 mm for 36.

Puc. 35—36. Alona bromelicola Smirnov, 1988, us Huxaparya,
okpecTHOCTH Mamnarya, r. Mombauo, Bopa n3 annduTHBIX 6pome-
AMeBbIx, camer] (aanoTun): 35 — Bup c60Ky (IJeTMHKY Ha HUSKHEM
Kpae CTBOPOK He IoKkasaHbl), 36 — mocrabsomen. Macurrab 0,1
MM aasg 35, 0,05 mm pns 36.

Body oval, similar to that of juvenile female of instar I
(Fig. 35), length about 1.6 times maximum height. Ventral
and dorsal margin weakly concave, posterior margin strongly
concave, both posteroventral and posterodorsal angles broad-
ly rounded. Eye small, round, ocellus of irregular shape, equal
in size or even larger than eye.

Postabdomen (Fig. 36) short, with parallel margins in
distal part, with length about 3 times height. Ventral margin
almost straight, with clear step in region of gonopores, which
open ventrally near basis of claws. Distal margin almost
straight, dorso-distal angle prominent. Dorsal margin straight
in postanal and concave in anal part, with distal part 1.7 times
longer than preanal one. Preanal angle well expressed, post-
anal angle absent. Clusters of setules in place of marginal
postanal denticles. Lateral fascicles of setules similar to those
of female. Postabdominal claws long of same length as
preanal portion of postabdomen, without basal spine.

Size: In the only studied female of first juvenile instar,
length 0.26 mm, height 0.17 mm. In females of second juvenile
instar, length ranging from 0.29 to 0.36 mm, height from 0.19
to 0.22 mm. In adult female, length ranging from 0.38 to 0.51
mm, height from 0.24 to 0.36 mm. Length of adult male ranging
from 0.33 to 0.36 mm, height from 0.20 to 0.23 mm.

Discussion

As a species adapted to unique conditions for the
genus Alona, A. bromelicola has several notable mor-
phological features, rare or unique for the genus:

Large, rather flattened laterally antennulae with very
thin and short, less than 1/3 length of antennule, aes-
thetascs, is unique for the genus. In other species the
aesthetascs are always well-developed. Both eye and
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ocellus of 4. bromelicola are also very small in compar-
ison with those of other species from the surface waters.
Such weak development of photo- and chemo-receptors
can be explained by the small size of inhabited water
bodies. The space variability of conditions in such a
small volume of water, contained between leaves of
bromelaids, should be minimal in comparison with that
in littoral habitats of lakes, a common dwelling of
surface species of Alona. Small water volumes can be
more subject to ambient fluctuations of physico-chem-
istry than are larger lakes. But in small ephiphite water
body change of conditions will affect all volume of water
simultaneously, and animals have no option to migrate
to more favourable conditions, so they not need well-
developed chemoreceptors, which can be used by their
lake counterparts for such migrations. Especially well-
developed antennal setac implies that the tactile sense is
more important to this species.

A very small basal spine on the claws of the female
postabdomen is present only in one other species of the
genus, 4. karelica Stenroos, 1897. All other species of
Alona have a well-developed basal spine. In contrast,
several species of the genus with basal spine normally
developed in the female (4. costata Sars, 1862, A.
setigera Brehm 1931, A. werestschagini Sinev, 1999)
lack it in the male, as does the male of 4. bromelicola.

The proportions and placement of postanal marginal
denticles of the postabdomen is also unusual. In the
majority of Alona, the length of postanal denticles de-
creases more or less gradually, and they evenly pass into
the grouped marginal setules on the anal margin. Here,
in contrast, well-developed denticles are located only on
the distal angle part of the postabdomen, and are prox-
imally replaced by short setules.

A. bromelicola shares a number of characteristic fea-
tures with species of the recently revised pulchella-group
[Sinev, 2001, 2002], consisting of three species — A.
pulchellaKing 1853,4. camboueiGuerne & Richard 1893
and A. glabra Sars, 1901. These features are listed below:

1. Narrow, relatively long postabdomen of female
uniformly wide along its length. The exact shape of the
postabdomen is different in 4. bromelicola (concave
dorsal, convex ventral margins) and in the pulchella-
group (straight parallel margins). But their shapes are
still very close in comparison with the majority of this
genus, where the postabdomen is wider and shorter, and
usually is narrowing distally, or, sometimes, with con-
vex dorsal margin. Only 4. karelica has a postabdomen
of the same proportions. Both 4. bromelicola and spe-
cies of thepulchella-group also have a prominent dorso-
distal angle of the postabdomen. This feature is also
found inA4. karelica and in some other Alona, such as A.
costata, A. guttata Sars, 1862, but in many species it is,
in contrast, broadly rounded.

2. Postero-dorsal corner of valves with numerous
(40-60 or even 100) short setules of equal length, not
organized into groups. In the majority of Alona, the
postero-dorsal corner is armed with smaller number (up
to 40) of setules or sometimes lacking them, and a
vertical row of setules on the inner size of valve begins
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from the base of the posteriormost seta of the ventral
margin. In many species these setules are also of unequal
length and organised into groups.

3. First endite of limb I with two setae only, while in
most Alona a third seta, usually pointed to the base of
limb is present. Only a few other species, such as A.
guttata, A. werestschagini, A. azorica, lack it [Alonso,
1996; Sinev, 1999b].

4.IDL with three setae, with first setae of a moderate
length, two others armed with short setules distally. This
type of IDL armament is present in many other species
of genus, A. karelica among them, but the similarity of
it is usually observed in groups of related species, such
as the affinis- or costata-group.

5. Like A. glabra Sars, 1901 and A. cambouei Guerne
& Richard 1893, 4. bromelicola has an elongated, nar-
row, irregular exopodite [ with very short seta and several
clusters of setules (in 4. pulchella it is more rounded). In
most other species, exopodite II is more broad, and the
length of its seta is no less than half of exopodite length.

6. The general shapes of exopodites [1I-V are similar
in the discussed species, they differ mostly in propor-
tions of setae. The degree of differences between them
is same as that observed between species of the costata-
group [Sinev, 1999a], while the diversity of shapes of
exopodites I1I-V within the genus is great.

7. Two closest to endite setac of exopodite IV are
plumose, like all other exopodite setae. In other species,
these setae are either naked or provided with very short
setules in their proximal part only.

8. The shape of the male postabdomen in 4. bromeli-
cola is similar to that of A. cambouei and A. glabra (male
of A. pulchella is unknown [Sinev, 2001]). In both cases
male postabdomens are relatively short, with parallel
margins in distal part, well-expressed preanal and not
expressed postanal angles. Postabdomen of A. bromeli-
cola male differs from that of pulchella-group in a prom-
inent dorso-distal angle, but, like the postabdomens of
females, their shapes are very similar in comparison with
the majority of the genus, where diversity of male postab-
domens is great. Again, A. karelica have a postabdomen
of the same proportions, and while its general shape is
closer to that of the pulchella-group, in morphology of
postabdominal claw it is similar to 4. bromelicola.

All these species are also of moderate size (length of
adult female 0.35-0.55 mm), have three major head
pores, and lack limb VI. All these features show that 4.
bromelicola is undoubtedly related to the pulchella-
group. But the differences between 4. bromelicola and
species of the pulchella-group are also numerous. In
addition to the unique traits listed above, A. bromelicola
differs from species of thepulchella-group in the dense-
ly setulated setae of endite 3 of limb I, well-developed
2nd_4t setae on the inner portion of limb IV and a well-
developed inner portion of limb 111, so 4. bromelicola
cannot be placed within the pulchella-group.

At present, taxonomy of the genus Alona is far from
developed. It consists of several groups of species, differ-
ent from each other and from the type species, 4. qua-
drangularis (O.F. Miiller, 1785) (only one species, the
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Baikal endemic A4. setosocaudata Vasiljeva & Smirnov,
1969 seems to be closely related to it [Sinev & Kotov,
20017). Numerous not well-known species create a sense
of continuum between these groups. Marginal groups and
species will possibly follow the fate of the karua-group,
separated into the genus Karualona Dumont & Silva-
Briano, 2000. But the pulchella-group seems to be one of
the “core” groups of the genus whose place within genus
was never questioned, and it is unlikely that it will be
separated from Alona. It can be concluded that despite
the unique characters, developed during adaptation to
habitat conditions unique for the genus, strong relation-
ships with the pulchella-group make A. bromelicola a
“true” Alona, and in case of separation of the genus to
subgenera it should be placed together with this group.

It was already suggested that 4. karelica also may be
related to the pulchella-group [Sinev, 2001], and the affin-
ities between A. bromelicola and A. karelica, listed above,
confirm this opinion. But the exact level of relationship
between these species can be determined only after detailed
morphological study of 4. karelica, because the structure
of trunk limbs is still unknown for the latter species.
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