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Abstract

The aim of this study is to describe a new species of the costata-group from Brazil. Alona margipluma sp. nov. shares
morphological traits with 4. costata Sars, 1862, A. natalensis Sinev, 2008, and A. cheni Sinev, 1999, but differs from them
in: (i) thin setulae between the marginal setae on the valves, (ii) setae 4-5 on the exopodite of limb III long and different
in length, (iii) bottle-shaped sensillum on the basal endite of limb IV. For identification of Alona margipluma sp. nov. it
is necessary to check carefully the main head pores and postabdomen characters since the former superficially resemble
A. iheringula, A. setigera and Alona guttata.
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Introduction

The costata-group is a well-defined species complex of the subfamily Aloninae Dybowski & Grochowski, 1894
emend. Frey, 1967 belonging to the Hexalona-branch (Van Damme et al. 2010). Its representatives have a number
of conservative morphological features, such as transverse lateral head pores, each with a pocket-like cavity, inner
distal lobe of limb I with three setae, limb I with one flat plumose seta on endite 1, exopodite of limb III with seven
setae, presence of filter comb on limb V, and limb VI. However, structures such as the postabdomen, main head
pores and labral keel show important differences among different species (Sinev 1999; Sinev 2001; Sinev 2008;
Sinev 2009a; Van Damme & Eggermont 2011; Van Damme et al. 2011). The costata-group is expected to be
transferred to a new genus because it differs from the “true Alona” core group, which includes species with
morphology similar to Alona quadrangularis (O.F. Miller, 1776) (Van Damme & Dumont 2008a; 2008b).

Until now, the Brazilian fauna of the costata-group has been represented by two species, A. iheringula Sars,
1901 and A. cf. setigera Brehm, 1931. Alona iheringula was, for a long time, considered a junior synonym of A.
rustica Scott, 1895 (cf. Smirnov 1971). Sinev (2001) revalidated the species status of A. ikeringi after its
redescription based on Sars’ material. Kotov & Sinev (2004) created a nomem novum, Alona iheringula. Alona
setigera was initially described from New Zealand as a variation of 4. guttata Sars, 1862 and later transferred to
the genus Biapertura Smirnov, 1971 because it has two main head pores (Smirnov & Timms 1983). Sinev (1999)
observed that the morphology of its limbs was related to the Alona costata-group, and it was considered as a valid
species (Van Damme er al. 2010). In Brazil, this species was reported for the first time in Sdo Paulo state (Santos-
Wisniewski et al. 2001) and new records have been added for other states (Elmoor-Loureiro 2010).
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In samples from different localities in Brazil, a new species of the costata-group was found occurring together
with 4. iheringula, A. cf. setigera, and A. cf. guttata. The aim of this study is to describe this species.

Material and methods

Morphological analyses. The selected specimens were transferred to drops of glycerol on slides and dissected
under a stereomicroscope. The morphology of the appendages and other structures was studied using a phase
contrast microscopy. Enumeration of limbs setae and other structures proceeds from the epipodite to the
gnathobase, without relation to homology, according to recent literature (Van Damme & Dumont 2007; Sinev &
Kobayashi 2012) and to facilitate comparisons with the description of 4Alona natalensis (Sinev 2008). Drawings
were prepared using a camera lucida. Two animals were dehydrated in a graded alcohol series (50%, 70%, 90%,
95% and 100%) and dried using HMDS (Hexamethyldisilazane), mounted on aluminum stubs, coated with
platinum and examined under a JEOL-JSM 7001F scanning electron microscope.

Abbreviations in figures and tables. as: accessory seta; en: endite; ep: epipodite; ex: exopodite; fc: filter
comb; gfp: gnathobasic filter plate; IP: interpore distance (distance between anterior and posterior major head
pores); IDL: inner distal lobe; il; inner lobe; ODL: outer distal lobe; pep: pre-epipodite; s: sensillum; PA:
postabdomen; PP: postpore distance (distance between the posterior major head pore and the posterior border of
the head shield); P2: limb II; P3: limb III; P4: limb IV; P5: limb V; P6: limb VI; GEEA: Research Group on
Aquatic Environments, Universidade Catoélica de Brasilia, Brazil.

Abbreviations of the collections. FDRS: Personal collection of Francisco Diogo Rocha Sousa. CLLA: Slides
collection of the GEEA, at Universidade Catolica de Brasilia, Brazil. MZUSP: Museu de Zoologia da Universidade
de Sdo Paulo, Brazil.

Results

Taxonomy

Class Branchiopoda Letreille, 1817

Order Anomopoda Sars, 1865

Family Chydoridae Dybowski & Grochowski, 1894 emend. Frey, 1967
Subfamily Aloninae Dybowski & Grochowski, 1894 emend. Frey, 1967
Genus Alona Baird, 1843

Alona margipluma sp. nov.
(Figs. 14)

Etymology. the name “margipluma” comes from two Latin words, margo (= margin) and pl/uma, which refers to
thin setules between ventral setae of the carapace.

Type locality. Criminosa Lake (21°40°28.8”'S, 57°53°28.5”W), Porto Murtinho, Pantanal, Mato Grosso do Sul,
Brazil.

Type material. Holotype: undissected, adult parthenogenetic female in a tube with 92% ethanol deposited at
the Museum of Zoology of the University of Sdo Paulo under access number MZUSP 33196. The label of the
holotype is: “Alona margipluma sp. n., 1 parth. @ from to Criminosa Lake, Porto Murtinho, Pantanal, Mato Grosso
do Sul, Brazil. Holotype™.

Material Studied. Paratypes. Eight adult parthenogenetic females and two juveniles from Criminosa Lake
(21°40°28.8”S, 57°53°28.5”W), Porto Murtinho, Pantanal, Mato Grosso do Sul, Brazil. Material collected on
10.i.2010 and 19.i.2010, leg. Adriana Maria Giintzel (FDRS0275). Two adult parthenogenetic females from the
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Amonguija River (21°41°11.3” S, 57°52°54.8” W), Porto Murtinho, Pantanal, Mato Grosso do Sul, Brazil. Material
collected on 18.xi.2009, leg. Adriana Maria Giintzel (FDRS0274). Four adult parthenogenetic females and one
juvenile from Baia da Célia, Fazenda Nhumirim (18°5927.5"S, 56°39'41.0"W), Pantanal, Mato Grosso do Sul,
Brazil. Material collected on 07.ix.2000 by Valéria Barros (FDRS0276). Two adult parthenogenetic females from
the Cachoeira II reservoir (07°58.338'S, 38°19.628'W), Serra Talhada, Caatinga, Pernambuco, Brazil. Material
collected on 18.vi.2011, leg. Leidiane Pereira Diniz (FDRS0378). One adult parthenogenetic female from
Capetinga Stream (15°57°40.6” S, 47°56°36.7”W), Agua Limpa Farm, Cerrado, Distrito Federal, Brazil. Material
collected on 01.ix.2006 by GEEA. Two adult parthenogenetic females from Cabocla I pond (15°48'16.6"S,
47°14'58.8'W”), Campo de Instrugdo de Formosa, Cerrado, Distrito Federal, Brazil. Material collected on
07.viii.2009 by GEEA (FDRS0273). Six parthenogenetic females from Paranoa Lake (15°43°47” S, 47°52°58”W),
Cerrado, Distrito Federal. Material collected on viii.2014 by Ciro Joko, Mariana Lessa and Elisdngela Rangel
(FDRS0383). Slides containing dissected individuals deposited at the Laboratério de Biodiversidade Aquatica,
Universidade Catdlica de Brasilia (CLLAO0OO01 to CLLAO018).

Diagnosis. Female. Maximum height at middle of body, body about 1.5 times as long as high, weakly
compressed laterally. Head with ocellus and eye of different size. Three main pores connected; anterior pore larger
than others; a wide connection between the posterior and middle pores, connection between the middle pore and
anterior pore wide or relatively narrow; transverse lateral head pores about 0.7 — 0.85 IP; deep and rounded
pockets, about 1.5 times longer than lateral head pores. Carapace covered by dense longitudinal lines; ventral
margin almost straight, with 45-49 plumose setae per valve; thin setulae between marginal setae. Labral keel
without a notch. Antennule about two times longer than wide. Antenna, antennal formula: spines 001/101, setae
113/003. Apical spine of endopodite and exopodite long, of similar size, with visible denticles. Apical setae
bisegmented and setulated. Postabdomen slightly narrowing distally, about three times as long as wide. Pre-anal
margin of similar size to anal margin, and shorter than postanal margin. Anal margin slightly concave, with 3—4
denticle groups. Postanal portion of postabdomen with acute distal portion. Ten-twelve well developed marginal
denticles, each with several spinules on its anterior margin. Terminal claw longer than anal margin, with one group
of short spinules on its base; pecten armed with a row of outer spinulae decreasing in size towards distal portion.
Basal spine relatively short, shorter than width of claw base, without spinulae or setulae. Limb I with ejector hooks
different in size, accessory seta implanted near the base; ODL with a thin seta, serrulated in the distal part; IDL
with three setae; seta 1 small and thin; setae 2 and 3 bisegmented and armed with setulae, similar in size to ODL
setae. Limb I with elongated exopodite bearing a non-setulated seta; scrapers 3 and 7 armed with robust denticles
as compared to other scrapers. Limb 111, fourth and fifth setae of exopodite relatively long. Limb IV, exopodite
subquadrangular with setae 1-4 plumose; gnathobase armed with a bottle-shaped sensillum. Limb V, exopodite
with four setae, divided into two lobes; gnathobase as a rounded lobe; filter comb with three long setae. Limb VI
present. Male and ephipial female unknown.

Description. Parthenogenetic female. Habitus (Figs. 1A-B; 4A). Animal of a relatively large size 0.32-0.43

mm; in a lateral view, carapace oval, maximum height at middle of body, which is about 1.5 times as long as high.
Dorsal margin convex. From a ventral view, body weakly compressed laterally. Dorsal keel absent.
Head (Figs. 1A; 2A-D; 4A, C). Ocellus and eye of different size. Headshield with maximum width behind the
mandibular articulation, posterior margin wavy. Rostrum short, rounded, projected towards ventral margin of
carapace. Three main pores connected; anterior pore larger than others; a wide connection between posterior and
middle pore, connection between middle and anterior pore wide or relatively narrow. PP about 0.7-0.95 IP.
Transverse lateral head pores about 0.7 — 0.85 IP, located at the level of middle main head pores. Deep and rounded
pockets, about 1.5 times longer than lateral head pores.

Labrum (Fig. 2E) of moderate size. Labral keel without a notch; anterior margin convex, posterior margin with
two clusters of setules.

Carapace (Fig. 1C-D; 4B) covered by longitudinal lines. Ventral margin almost straight, with 45—49 plumose
setae per valve; thin setulae between marginal setae; middle group consists of short marginal setae; posterior group
of long setae decreasing in size towards the posteroventral corner. Posterior margin armed with spinulae not
arranged in groups and not projected beyond the margin.

Mandibles large relatively to body size.

First maxilla (Fig. 2H) well developed, with two long setulated setae.
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FIGURE 1. Alona margipluma sp. nov., parthenogenetic females. A, habitus, lateral view. B, habitus, ventral view. C,
carapace. D, posteroventral corner of the valves. E, postabdomen, ventral view, F-G, postabdomen, lateral view (Pernambuco
state). Scale bars = 100pum.
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FIGURE 2. Alona margipluma sp. nov., parthenogenetic females. A, headshield. B-D, head pores. E, labral keel. F, antenule.
G, antenna. H, maxila. I, limb I. J, limb I, ejector hooks and epipodite. K, limb I, IDL and ODL. Scale bars = 50pm.
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FIGURE 3. Alona margipluma sp. nov., parthenogenetic female. A, limb II. B, limb II, gnathobase. C, limb III, exopodite. D,
limb II1, endites. E, limb IV, exopodite. F, limb IV, endites. G, limb IV, sensillum. H, limb IV, distal endite seta. I, limb V. J, limb
VI. Scale bar = 50pum.
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FIGURE 4. Alona margipluma sp. nov., parthenogenetic female. A, habitus. B, ventral margin, arrows showing the setulae
between setae of valves. C, main and lateral head pores. D-F, postabdomen. G, terminal claw of postabdomen. H, limb IV
endite, arrow showing the bottle-shaped sensillum. Scale bars: A, E = 100um; C, D, F = 50um; G = 10pm.

Antennule (Fig. 2F) with length two times the width; four rows of setules on antennular body. Antennular
sensory seta slender and short, about 2-2.5 times smaller than antennular body, inserted at two-thirds of antennule
length from its base. Nine aesthetascs of different length, all projecting beyond the tip of rostrum. None of them
exceeds the length of the antennules.

Antenna (Fig. 2G). Two coxal setae of equal length. Basal segment thick, with many spinulae and a short spine
distally. First segment of exopodite with long and slender spinulae near its base and short spinulae at its terminal
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portion. Second segment with long and slender setulae located at median portion and short spinulae in its terminal
portion. Endopodite segments with short spinulae at its terminal portion. Antennal formula: spines 001/101; setae
113/003. Setae on first segment of exopodite thin, not reaching mid length of terminal setae. Seta on second
segment of exopodite bisegmented. Spine on first segment of endopodite short, not exceeding distal end of second
segment. Apical spines of similar length, longer than apical segments and with visible denticles. Apical setae
bisegmented and setulated.

Abdomen about two times shorter than thorax, armed with three rows of long abdominal setae.

Postabdomen (Figs. 1E-G; 4D—G). Slightly narrowing distally, about three times as long as wide, ventral
margin slightly convex with at least three rows of spinulae. Pre-anal margin of similar size to anal margin and
shorter than postanal margin. Anal margin slightly concave, with 3—4 groups of spinulae. Postanal margin almost
straight, distal angle acute, slightly projected. Lateral fascicles arranged in 8-9 groups; first spinule of each fascicle
longer and thicker than others; first three fascicles exceeding postabdomen margin. Ten-twelve well developed
marginal denticles, each one with several spinulae on its anterior margin; most proximal denticles grouped.
Postabdominal seta (Fig. 1E). About two times shorter than postabdomen; proximal portion naked; long setules
armed bilaterally towards its distal portion. Terminal claw (Figs. 1E-H; 4G). Implanted in a projected basis of
postabdomen, slightly longer than anal margin, uniformly curved, with a group of short spinules at its base;
external pecten armed with a row of outer spinules. Basal spine relatively small, shorter than width of claw at its
base, without spinulae or setulae.

Six pair of limbs.

Limb I (Fig. 2J-K). Epipodite oval with a long projection. Accessory seta implanted near base of ODL, which
has a thin seta, serrulated in its distal part, with length about the same as the longest IDL seta; IDL (en 4) with three
groups of spinules on its face and three setae: seta 1 about three times shorter than setae 2; setae 2 and 3
bisegmented and armed with setulae, seta 3 slightly longer than seta 2. Endite 111 with four setae; posterior setae (a—
b) setulated, longer than the other two setae (posterior seta ¢ and anterior seta 1). Endite Il with one row of
spinules; three posterior setae present (d—f), setae (f) and (e) similar in length and with thick spinules on the lateral
face; setae (d) exceeding the midlength of seta (e); endite armed a single anterior stiff seta. Endite | with three
posterior setae (g—i), two being bisegmented and setulated in distal part (g—h) and a short flat plumose seta (i), and
a thin anterior stiff seta. Ejector hooks of different length. Ventral face of the limb with six groups of setulae
organized in clusters, decreasing in size towards the distal portion. Gnathobase not studied.

Limb II (Fig. 3A-B). Exopodite elongated, with two rows of setulae and a naked seta. Inner limb portion armed
with eight scrapers gradually decreasing in length towards gnathobase. Scrapers 3 and 7 armed with robust
denticulation. Distal armature of gnathobase armed with four elements: first a sensillum, second an element with
distal portion geniculated, third element armed with denticles, fourth element relatively short, not sharp. Filter
comb with seven setae; first seta short, robust, with dense and long setulae; other setae long and with short setulae.

Limb III (Fig. 3C-D). Epipodite not studied. Exopodite relatively large, subquadrangular, with five distal and
two lateral setae. Setae 1-2 setulated, similar in length. Third seta long, setulated, about 1.5 times longer than the
sixth seta. Fourth and fifth setae shorter than setae 67, but longer than setae 1-2. Sixth seta about 1.3 times longer
than the seventh seta, both naked. Distal endite with one sensillum and three setae (1-3), two scraper-like and
similar in length (1-2), and third seta slightly curved and armed with many setules bilaterally implanted (3); four
plumose posterior setae similar in length. Basal endite with four soft anterior setae, distalmost seta very long and
robust; two sensillum near to first soft seta present. Gnathobase armed with four elements, the first being a
cylindrical sensillum, the second a strong geniculated seta, third and fourth elements with tip acute, naked. Filter
comb with seven setae.

Limb IV (Fig. 3E-H; 4H). Pre-epipodite round. Epipodite rounded, with a long projection. Exopodite
subquadrangular with six marginal setae: setae 1-4 plumose; seta 1 slightly shorter than seta 2; third seta longer
than all others; fourth seta subequal in length to the fifth seta; fifth seta slightly setulated unilaterally; sixth seta
naked. Distal endite with four setae (1-4), one scraper-like and armed with one sensillum at the base (1), three
flaming-torch-like (3—4); the first flaming-torch robust, with long setules (2) and three soft setae increasing in size
proximally. Gnathobase armed with one bottle-shaped sensillum and one setulated seta implanted on a robust base.
Filter plate with five slender setae.

Limb V (Fig. 31). Pre-epipodite oval and densely setulated; epipodite with long projection. Exopodite unclearly
divided into two lobes, with four plumose setae decreasing in size towards the internal lobe; setae 1-2 similar in
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length; fourth seta about 1.3—1.5 times shorter than the third seta. Internal lobe very wide, oval and with long
setulae; two setulated setae on the inner face of the lobe, first seta about two times longer than the other.
Gnathobase as a rounded lobe; filter comb with three long setae.

Limb VI (Fig. 3)). An elongated lobe, about two times longer than wide; apical margin of the lobe with long
setulae; proximal margin armed with short setules.

Ephippial female. Unknown.

Male. Unknown.

Differential diagnosis. Alona margipluma sp. nov. clearly differs from species of the rustica-branch (see
Hudec 1998; Sinev 1999; Sinev 2009a; Van Damme & Eggermont 2011), such as from Neotropical 4. iheringula,
in the morphology of the postabdomen, and main and lateral head pores. Differences in aforementioned structures
are also observed as compared with A. weltneri Keilhack, 1905 (see Van Damme et al. 2011). Specifically, Alona
margipluma sp. nov. differs from A. setigera because it has three main head pores. Because its large lateral head
pores and distal postabdominal angle acute, Alona margipluma sp. nov. resembles A. costata, A. cheni and A.
natalensis, but the former has different morphology of the exopodite of the limb V and the lateral head pores. Such
as, in A. cheni and A. natalensis the pockets are shallow, about 2 and 3 times smaller than length of lateral head
pores, respectively. In 4. costata the pockets are deep, about two times longer than lateral head pores, and the basal
spine on the postabdomen is longer than the width of terminal claw base. Alona margipluma sp. nov. has deep
pockets, about 1.5 times longer lateral head pores, and basal spine is shorter than the width of terminal claw base.
Furthermore, Alona margipluma sp. nov. can be recognized by the presence of thin setulae between setae on the
valves, absent in another species (see Sinev 1999, 2008); long setae 4—5 on exopodite of the limb III; and bottle-
shaped sensillum on the basal endite of the limb IV. Other differences among A. costata, A. setigera, A. cheni, and
A. natalensis are summarized in Table 1.

Distribution and ecology. So far, 4lona margipluma sp. nov. has been found only in Brazil, in five localities.
However, as the records of 4. margipluma sp. nov. observed in this study are very distant from each other, it is
possible that distribution of this species covers a considerable portion of the country. Alona margipluma sp. nov. is
a species with preference for lentic waters; however, it was also found in lotic environments, associated with leaves
in backwater zones (Capetinga Stream and Amonguija River). Water bodies inhabited by 4. margipluma sp. nov.
(except Baia da Célia and Paranod Lake) have temperatures ranging between 19.7 and 33.5 °C, electric
conductivity < 300 uS/cm, pH 4.63-7.3, turbidity 31.3-100 NTU, total dissolved solids 0.071-0.187 g/L and
dissolved oxygen 4.11-7.3 mg/L. In some localities, Alona margipluma sp. nov. was found together with 4. cf.
setigera, A. ossiani, A. iheringula, and A. guttata. Alona margipluma sp. nov. was collected associated exclusively
with the spongy air-filled roots of Ludwigia helminthorrhiza Mart. in the Cachoeira II reservoir (Caatinga) or with
a multispecific bank of macrophytes in the Cabocla I pond (Cerrado).

Key to the identification of American species of the costata-group

1 Distal angle of postabdomen projected and acute, slightly narrowed distally. Lateral head pores long, over 1/21P ..........
...................................................................................... 2 (costata-branch)
- Distal angle of postabdomen rounded and projected, strongly narrowed distally. Lateral head pores short, about 1/3 1P .. .. ..
...................................................................................... 3 (rustica-branch)

2 Three main head pores .. ... .. .. Alona margipluma sp. nov.
- Two main head pores. . . ... ... Alona cf. setigera Brehm, 1931
3 Rostrum elongated, labral keel with projections onitsupperhalf . .......................... Alona bicolor (Frey, 1965)
- Rostrum not elongated, labral keel without projections . . .. .. ... ... ... e 4
4 Middle main head pore at similar distance of anterior and posterior head pore................... Alona rustica Scott, 1895
- Middle main head pore near to posterior head POre . . ... ... ... it 5
5 Second seta on the exopodite of limb V slightly longer than firstseta.............. Alona iheringula Kotov & Sinev, 2004
- Second seta on the exopodite of limb V about two times shorter than firstseta ................. Alona hudeci Sinev, 1999
Discussion

Fauna of the Chydoridae in Brazil are represented by about 65 valid species. Recently, a widening of the studied
area and the revision of some species contributed to demonstrating the peculiar composition of the fauna, with few

ALONA MARGIPLUMA SP.NOV. Zootaxa 4040 (4) © 2015 Magnolia Press - 453



species that are endemic to habitats or specific regions (see Sinev & Elmoor-Loureiro 2010; Elmoor-Loureiro et al.
2013; Elmoor-Loureiro 2014). However, the country has a large number of species with wide distribution, as this is
the case of 4. iheringula, Alona cf. setigera and A. margipluma sp. nov.. These three species can coexist, but are
different morphologically in the features of the head pores, postabdomen and limbs. For instance, the following
morphological traits are present in 4. iheringula, but absent in 4. margipluma sp. nov.: main head pores with
narrow connection and short transverse lateral head pores; postabdomen narrowing distally and with distal
projection slightly rounded; setae 4—5 on the exopodite of limb III of similar length; seta 4 on the exopodite of limb
IV shorter than seta 5; and exopodite of the limb V clearly bilobed (see Sinev 2001).

The main difference between A. setigera and A. margipluma sp. nov. is that the first species has two main head
pores. However, consistent differences are also observed in the limbs; A. setigera has seta (f) on limb I markedly
longer than seta (e); setae 4—5 on the exopodite of limb III short and of similar length; exopodite of limb V clearly
bilobed; and limb VI armed with setulae on the distal part (see Sinev 1999). These morphological traits are not
found in 4. margipluma sp. nov.

According to Sinev (2008), Alona cheni, A. natalensis, A. setigera and A. costata form a special lineage
(costata-branch) within the costata-group because they share large lateral pores and an acute distal angle of the
postabomen (for differences and similarities between these species, see Table 1). These characteristics are found
also in 4. margipluma sp. nov. and make it a new member of this subgroup. Alona margipluma sp. nov. seems to
be closer to A. natalensis because of the affinities in the morphology of the main and lateral head pores, unclear
division of the exopodite of limb V, and morphology of labral keel (Table 1). However, 4. margipluma sp. nov. has
some exclusive characteristics, such as setae 4-5 on the exopodite of limb III different in length, a bottle-shape
sensillum on the distal endite of limb IV and thin setules between the valves of the marginal setae. This latter
characteristic is uncommon for species of Aloninae, which generally present short spinules.

Biogeographic analyses and descriptions of species distributed in different continents have repeatedly
displayed affinities among fauna from areas that were connected before continental drift. This includes some
species of Nicsmirnovius Chiambeng & Dumont, 1999 (Van Damme et al. 2003), the Alona affinis-group (Sinev
1997; 2009b), Ovalona Van Damme & Dumont, 2008 (Sinev 2006; Van Damme & Dumont 2008a), Ilyocryptus
Smirnov, 1992 (Kotov & Elias-Gutierrez 2009), Leydigia Kurz, 1875 (Kotov 2009; Kotov & Fuentes-Reines
2014), and Macrothrix Norman & Brady, 1867 (Kotov 2007). This is also evident for the costata-branch, as shown
by the affinities between the African A. natalensis and South American A. margipluma sp. nov.. Alona margipluma
sp. nov. and A. natalensis also have many morphological affinities with 4. cheni, but the phylogenetic and
biogeographic significance of these affinities needs to be further investigated. It is clear that the costata-branch
represents a good example of the continental endemism in Chydoridae; however, analyses of molecular data may
be helpful to reconstruct the evolutionary history of this linage from costata-group.

On the other hand, the deep pockets of lateral head pores observed in A. margipluma sp. nov. resemble those
found in 4. costata, but many differences are observed between these species. For instance, 4. costata has a short
lateral head pore when compared with its pockets, and it has a narrow connection between middle and posterior
main head pores. Besides that, other differences are observed in features from limbs (see Table 1). Alona costata
has been reported in North America in some studies (Frey 1965, 1986; Flossner & Frey 1970), but, the morphology
of the limbs in these populations has not yet been completely studied. According to Frey (1965, 1986) and Sinev
(1999), the status of 4. costata in North America is unclear and it may represent a cryptic species, not allowing
more comparisons with 4. margipluma sp. nov.. More consistent studies on the North America populations of A.
costata are needed.

Recently, Silva et al. (2014) presented good photographs of an individual cultured from material collected at
Furnas Reservoir, Minas Gerais state, which they labeled as A. iherinhula and indicated the COI sequence.
However, the photographs show main head pores with wide connection, lateral head pores large and with deep
pockets, longitudinal lines on the carapace and distal region of the postanal margin of the postabdomen clearly
acute, which are not morphological traits observed in the typical A. ikeringula, but belong to 4. margipluma sp.
nov. Therefore, we are convinced that the specimen photographed belongs to the new species instead of to A4.
iheringula. Likewise, the COI sequence deposited at GenBank (access number KF383284) should be considered as
belonging to 4. margipluma sp. nov.. and the considerations based on the genetic divergence performed by Silva et
al. (2104) might not be considered valid, so far. Keeping in mind that the specimens that led to the culture were
collected from a location within the range of the new species, this idea is reinforced.

454 - Zootaxa 4040 (4) © 2015 Magnolia Press SOUSA ET AL.



[eIsYe] pue [eIsIp
Iea[oun

padeys-o1n0q

ISuQ[ JudIxy1p “Suo]
papunor ‘g 1 noqe
dI §8°0—L"0 noqe
S6°0—L0
opIM/MOLIBU

opim

€
£r'0—CE0

[essIp
Jeg[oun

papunox

y)3u9] renbagns “1oys

MO[[BYS € Inoqe

dI ¢'[—1 moqe

[

MOolreu

opIm
€
¥S°0

[e10)e] pUE [BISIP
paounouold

paonpax

y13u9] [enbagns ‘110ys

JeTNOJIOIWAS ‘7 INoqe

dI [=6°0 noqe

6'0—L0

MOolreu

opm
€
LY'0

[BISTp
paoounouoxd
poonpal
y3u9|

renbagns 910ys

papunor ‘g T noqe
dI [=6°0 moqe
CI-T'1

*

[4
08¢0

[BISTp
paoounouoxd
paonpal
y3u9|

JURIQYIP WMOYS

papunoi ‘g mnoqe
dI §4°0 moqe
80-¢50

OpIM/MOILIEU

Molreu

€
08¢0

uonisod samas 94
UOISIAIP 2qO] ‘a3podoxa GJ

WN[[ISUSS [BISIP AIPUD d

p—€ 9'Ies ¢4

sjoyo0d jo adeys pue

sazod peay [e1oje] YSu9) /s1o300d jo yydoq
a10d peay urew [eId¥e] Jo YISU|

d1/dd so1od peay urejy

sa1od peay urewt

JOLIQJUE PUE S[PPIU UM} TOTOIUTU0))
sa1od peay urew

Jor19)sod pue S[PpPIl U9IM)Sq UOTOUUO))
sa10d peay urew jo JoqunN

(unw) o1

‘Aou *ds vunydiivw puojy

SIsua|pypu bUOJ

12y vUoly

v.423112S PUO]Y

DIPISOI PUOJY

‘Juosqe Jren [eo130[oydIolN 4 “Aou *ds vunjdiSou vuojy pue (800 ASUIS) SISUI[DIDU DUO]

pue (6661 AdUIS) 1wayo puojy ‘(6661 AUIS) p231as PUOlY (6661 AUIS) DIPISOI PUOJY YOURIQ-DIPISOI WOLY SA10ads U2IMIAq SOOUISYIP [edrSojoydiow urely I A TAVL

455

Zootaxa 4040 (4) © 2015 Magnolia Press

ALONA MARGIPLUMA SP.NOV.



In conclusion, the Brazilian fauna of the costata-group is now composed of three species: the previously
reported A. iheringula and A. setigera, and the new species, Alona margipluma sp. nov.. We found A. margipluma
sp. nov. in samples containing 4. guttata, A. cf. setigera and A. iheringula, and it is very difficult to distinguish
among these species at a low magnification or under the stereomicroscope. Because of their co-occurrence and
high similarity in general view, we suggested careful observation of the main and lateral head pores and
postabdomen in order to reduce the likelihood of mistakes in identifying these species.

Acknowledgements

The sampling campaigns in Cachoeira II reservoir were partially financed by the Fundagdo de Amparo a Ciéncia e
Tecnologia do Estado de Pernambuco — Facepe (APQ #0664-2.05/10). The sampling campaigns in Capetinga
Stream and Cabocla I Pond were financed by the FNMA (Fundo Nacional do Meio Ambiente) and FAP-DF (Fundo
de Amparo a Pesquisa do Distrito Federal), respectively. The sampling campaigns in Criminosa Lake and
Amonguija River were supported by FUNDEC/MS. We thank Marcelo Marchet Dalosto MSc. and Susan
Casement for help in the English revision. We also thank Dr. Sénia N. Bdo and Ingrid C. M. da Silva (Electron
Microscopy Laboratory of the University of Brasilia), who made the SEM micrographs possible. We are deeply
grateful to Prof. Dr. Artem Yu. Sinev for initial suggestions about the morphology of the head pores. We are deeply
grateful to Dr. Alexey A. Kotov and an anonymous reviewer for their valuable criticism, comments and
suggestions, which improved this manuscript.

References

Elmoor-Loureiro, L.M.A. (2010) Cladéceros do Brasil: Familias Chydoridae e Eurycercidae. Available from: http://
cladocera.wordpress.com/ (accessed 15 April 2015)

Elmoor-Loureiro, L.M.A. (2014) Ephemeroporus quasimodo sp. nov. (Crustacea: Cladocera: Chydoridae) a new species from
the Brazilian Cerrado. Zootaxa, 3281 (1), 88—100.
http://dx.doi.org/10.11646/zootaxa.3821.1.6

Elmoor-Loureiro, L.M.A., Santos-Wisniewski, M.J. & Rocha, O. (2013) Redescription of Alonella lineolata Sars, 1901
(Crustacea, Cladocera, Chydoridae) and its translocation to the subfamily Aloninae and to the new genus Bergamina gen.
nov.. Zootaxa, 3630 (1), 571-581.
http://dx.doi.org/10.11646/zootaxa.3630.3.11

Flgssner, D. & Frey, D.G. (1970) A morphological comparison of European and North American populations of Alona rustica
Sars and Alona costata Scott (Cladocera, Chydoridae). Limnologica (Berlin), 7, 325-337.

Frey, D.G. (1965) Differentiation of Alona costata Sars from two related species (Cladocera, Chydoridae). Crustaceana, 8,
159-173.
http://dx.doi.org/10.1163/156854065X00695

Frey, D.G. (1986) The non-cosmopolitanism of chydorid Cladocera: Implication for Biogeography and evolution. /n: Gore,
R.H.K., Heck, K.I. & Balkema, A.A. (Eds.), Crustacean Biogeopraphy. Rotterdam, pp. 237-256.

Kotov, A.A. (2007) Revision of the hirsuticornis-like species of Macrothrix Baird, 1843 (Cladocera: Anomopoda:
Macrothricidae) from Subantarctic and temperate regions of the southern hemisphere. Journal of Natural History, 41,
2569-2620.
http://dx.doi.org/10.1080/00222930701689937

Kotov, A.A. (2009) A revision of Leydigia Kurz, 1875 (Anomopoda, Cladocera, Branchiopoda), and subgeneric differentiation
within the genus. Zootaxa, 2082, 1-68.

Kotov, A.A. & Sinev, A.Y. (2004) Notes on Aloninae Dybowski & Grochowski, 1894 emend. Frey, 1967 (Cladocera:
Anomopoda: Chydoridae): 3. Alona iheringula nom. nov. instead of 4. iheringi Sars, 1901, with comments on this taxon.
Arthropoda Selecta, 13, 95-98.

Kotov, A.A. & Elias-Gutierrez, M. (2009) A phylogenetic analysis of /lyocryptus Sars, 1862 (Cladocera: Ilyocryptidae).
International review of Hydrobiology, 94, 208-225.
http://dx.doi.org/10.1002/iroh.200811102

Kotov, A.A. & Fuentes-Reines, J.M. (2014) A new species of Leydigia Kurz, 1875 (Cladocera: Chydoridae) from Colombia.
Zootaxa, 3814 (3), 399-408.
http://dx.doi.org/10.11646/zootaxa.3814.3.7

Santos-Wisniewski, M.J., Rocha, O. & Matsumura-Tundisi, T. (2001) First record of Alona setigera Brehm (Cladocera:
Chydoridae) in the neotropical region. Brazilian Journal of Biology, 61, 701-702.

456 - Zootaxa 4040 (4) © 2015 Magnolia Press SOUSA ET AL.



http://dx.doi.org/10.1590/S1519-69842001000400022

Silva, E.S., Abreu, C.B., Orlando, T.C., Wisniewski, C. & Santos-Wisniewski, M.J. (2014) Alona iheringula Sinev & Kotov,
2004 (Crustacea, Anomopoda, Chydoridae, Aloninae): Life Cycle and DNA Barcode with Implications for the Taxonomy
of the Aloninae Subfamily. Plos One, 9, €97050.
http://dx.doi.org/10.1371/journal.pone.0097050

Sinev, A.Y. (1997) Review of the affinis-group of Alona Baird, 1843, with the description of a new species from Australia
(Anomopoda Chydoridae). Arthropoda Selecta, 6, 47-58.

Sinev, A.Y. (1999) Alona costata Sars, 1862 versus related palaeotropical species: the first example of close relations between
species with a different number of main head pores among Chydoridae (Crustacea: Anomopoda). Arthropoda Selecta, 8,
131-148.

Sinev, A.Y. (2001) Redescription of Alona iheringi Sars, 1901 (Chydoridae, Anomopoda, Branchiopoda), a South American
species related to 4. rustica Scott, 1895. Hydrobiologia, 464, 113—119.
http://dx.doi.org/10.1127/1863-9135/2009/0175-0059

Sinev, A.Y. (2006) Alona meridionalis sp.n.-A new species of Chydoridae (Branchiopoda: Cladocera: Anompoda) from South
Africa, with transverse lateral head pores. Arthropoda Selecta, 15, 193-202.

Sinev, A.Y. (2008) A new species related to Alona costata Sars, 1862 (Cladocera: Anomopoda: Chydoridae) from South Africa.
Zootaxa, 1707, 23-36.

Sinev, A.Y. (2009a) Notes on morphology and taxonomic status of some North American species of the genus 4/ona Baird,
1843 (Cladocera: Anomopoda: Chydoridae). Fundamental and Applied Limnology — Archiv fiir Hydrobiologie, 175, 59—
77.
http://dx.doi.org/10.1127/1863-9135/2009/0175-0059

Sinev, A.Y. (2009b) Cladocerans of the Alona affinis (Leydig, 1860) group from South Africa. Zootaxa, 1990, 41-54.
http://dx.doi.org/10.11646/zootaxa.3693.3.3

Sinev, A.Y. & Elmoor-Loureiro, L.M.A. (2010) Three new species of Chydoridae cladocerans of subfamily Aloninae
(Branchiopoda: Anomopoda: Chydoridae) from Brazil. Zootaxa, 2390, 1-25.

Sinev, A.Y. & Kobayashi, T. (2012) Redescription of the endemic Australian cladoceran Alona willisi (Smirnov, 1989) and its
assignment to Acanthalona gen. nov. (Cladocera: Anomopoda: Chydoridae). Zootaxa, 3390, 43—45.

Smirnov, N.N. (1971) Chydoridae fauny mira. Fauna USSR. Rakoobraznie, 1 (2), Leningrad, 531 pp. [English translation:
Chydoridae of the world. Israel Program for Scientific Translations, Jerusalem, 1974]

Smirnov, N.N. & Timms, B. (1983) A revision of the Australian Cladocera. Records of the Australian Museum, 1
(Supplement), 1-132.
http://dx.doi.org/10.3853/.0812-7387.1.1983.103

Van Damme, K., Chiambeng, G., Maiphae, S. & Dumont, H.J. (2003) New species in the rheophilous genus Nicsmirnovius
Chiambeng & Dumont, 1999 (Branchiopoda: Anomopoda: Chydoridae) and reassignment of Alona eximia Kiser, 1948
and Alonella fitzpatricki Chien, 1970. Hydrobiologia, 499, 25-49.
http://dx.doi.org/10.1023/A:1026391501312

Van Damme, K. & Dumont, H.J. (2007) Limb morphology of the carnivorous anomopods Anchistropus emarginatus Sars, 1862
and Pseudochydorus globosus (Baird, 1843) (Crustacea: Branchiopoda: Anomopoda). Annales de Limnologie-
International Journal of Limnology, 43, 271-284.
http://dx.doi.org/10.1051/1limn:2007005

Van Damme, K. & Dumont, H.J. (2008a) Further division of 4lona Baird, 1843: separation and position of Coronatella
Dybowski & Grochowski and Ovalona gen.n. (Crustacea: Cladocera). Zootaxa, 1960, 1-44.

Van Damme, K. & Dumont, H.J. (2008b) The ‘true’ genus A/ona Baird, 1843 (Crustacea: Cladocera: Anomopoda): characters
of the A. quadrangularis-group and description of a new species from Democratic Republic Congo. Zootaxa, 1945, 1-25.

Van Damme, K., Kotov, A.A. & Dumont, H.J. (2010) A checklist of names in Alona Baird, 1843 (Crustacea: Cladocera:
Chydoridae) and their current status: an analysis of the taxonomy of a lump genus. Zootaxa, 2330, 1-63.

Van Damme, K. & Eggermont, H. (2011) The Afromontane Cladocera (Crustacea: Branchiopoda) of the Rwenzori (Uganda-D.
R. Congo): taxonomy, ecology and biogeography. Hydrobiologia, 675, 57-100.
http://dx.doi.org/10.1007/s10750-011-0892-0

Van Damme, K., Elidz-Gutiérrez, M. & Dumont, H.J. (2011) Three rare European “Alona” taxa (Branchiopoda: Cladocera:
Chydoridae), with notes on distribution and taxonomy. Annales de Limnologie, 47, 45-63.
http://dx.doi.org/10.1051/1imn/2010034

ALONA MARGIPLUMA SP. NOV. Zootaxa 4040 (4) © 2015 Magnolia Press - 457


http://dx.doi.org/10.11646/zootaxa.3693.3.3

	Abstract
	Introduction
	Material and methods
	Results
	Taxonomy
	Class Branchiopoda Letreille, 1817
	Order Anomopoda Sars, 1865
	Family Chydoridae Dybowski & Grochowski, 1894 emend. Frey, 1967
	Subfamily Aloninae Dybowski & Grochowski, 1894 emend. Frey, 1967
	Genus Alona Baird, 1843
	Alona margipluma sp. nov.
	Key to the identification of American species of the costata-group
	Discussion
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


