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Abstract
Copelatus cessaima sp. nov. is described from Brazil. The new species was collected in water puddles inside of caves
found in an ironstone formation and has typical troglomorphic characters: the eyes and metathoracic wings are absent, the
elytra are fused and the body has long setae. This is the second species of Copelatinae reported as troglomorphic and the
first record of a troglomorphic Dytiscidae species in Brazil. The modified morphology of the new species and the lack of
elytral striae make the placement of C. cessaima sp. nov. in one of the 15 recognized Copelatus species groups difficult.
Thus, we assign the new species to a “group unknown” as defined in Nilsson's world catalogue of the family Dytiscidae.
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Resumo
Copelatus cessaima sp. nov. é descrito. A espécie nova foi coletada dentro de poças de água em cavernas de uma formação
rica em ferro no Brasil e apresenta típicas características troglomórficas: olhos e asas do metatórax ausentes, élitros fundidos e longas cerdas no tegumento. Esta é a segunda espécie de Copelatinae descrita como troglomórfica e o primeiro
registro de um Dytiscidae troglomórfico para o Brasil. As modificações morfológicas e a ausência de estrias elitrais dificultam seu posicionamento correto em um dos 15 grupos de espécies reconhecidos para Copelatus, consequentemente a
nova espécie foi designada ao “grupo desconhecido” definido por Nilsson no catalogo mundial da família Dytiscidae.
Palavras-chave: Dytiscidae, Copelatinae, Copelatus, espécie nova, cavernas, taxonomia, troglomorfismo

Introduction
Caves are attractive environments for scientists seeking to understand the effect of complete darkness on the
evolution of life. Among beetles, stunning morphological modifications associated with caves can be found in
species of several families, such as Carabidae (Gnaspini et al. 1998), Curculionidae (García et al. 2007), Dytiscidae
(Balke et al. 2004a), and Staphylinidae (Yin et al. 2011). Almost all troglomorphic Dytiscidae beetles described so
far belong to the subfamily Hydroporinae, except for one Copelatinae species described from Northern Australia:
Exocelina abdita (Balke, Watts, Cooper, Humphreys & Vogler, 2004). Other troglomorphic diving beetles have
been described from several countries (Balke et al. 2004a, appendix). However, C. cessaima sp. nov. is the first
record of a troglomorphic Dytiscidae species from Brazil.
A large number of eyeless diving beetles were sampled during collecting trips to a series of caves found in an
ironstone formation at the Carajás National Forest, in the Brazilian municipality of Parauapebas (State of Pará).
Here, we describe these highly modified beetles as a new troglomorphic species of the genus Copelatus Erichson,
1832 (Coleoptera: Dytiscidae: Copelatinae). Copelatus is the most speciose genus in the Copelatinae subfamily,
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with 432 described species—431 following Nilsson's (2013) world catalogue plus a species from India
(Manivannan & Madani 2011) not included in the catalogue.
A phylogenetic study (Balke et al. 2004b) comprising all Copelatinae genera showed that Copelatus is divided
in two well supported clades: one formed by the Papuadytes sub-genus and the other by the remainder of the
Copelatus species. In the same work, Balke et al. (2004b) elevated Papuadytes to generic status and three years
later Nilsson (2007) synonymized the genus with Exocelina Broun, 1886 (see also Nilsson 2013). There are 15
species groups recognized within Copelatus, which are mainly characterized by the number and disposition of
elytral striae (Miller 2001; Miller & Balke 2003; Nilsson 2013), and an additional group named “group unknown”
comprised of taxa which placement among species groups is uncertain (Nilsson 2013). However, Balke et al.
(2004b) concluded that these species groups are not monophyletic and elytral striae have been lost once and
acquired at least three times in the genus.

Material and methods
Male and female genital structures were macerated in hot 10% KOH, rinsed in distilled water, and stored in a
plastic microtube with a few drops of glycerin. Drawings were made with aid of a camera lucida and the specimens
were measured at dorsal view using an ocular micrometer mounted on a stereomicroscope. Pictures were taken
with a Zeiss Discovery V.12 Automontage stereomicroscope. Description pattern follows Balke et al. (2004a) to
make comparisons easier. Type specimens were deposited in the Museu de Zoologia da Universidade de São Paulo
(MZSP) and the Museu Nacional, Universidade Federal do Rio de Janeiro (MNRJ).

Taxonomy
The new troglomorphic species belongs to the Copelatinae as indicated by its externally visible scutellum (Figs. 1
and 3), metacoxal lines strongly approximated medially (Fig. 2), and by the metatarsal claws having the same
length in both sexes (Miller 2001). In Brazil, the Copelatinae are represented by three genera, Agaporomorphus
Zimmermann, 1921, Aglymbus Sharp, 1880, and Copelatus Erichson, 1832. Agaporomorphus is defined by the
lack of a bursa copulatrix in the female genitalia (Miller 2001), which is present in the new species (bc, Fig. 8). The
systematic status of Aglymbus is not well established and the genus is recognized by the presence of faintly visible
metacoxal lines or complete absence of them (Miller 1997). Although species of Copelatus can also show faintly
visible metacoxal lines (Miller 1997), these lines are well marked and conspicuous in the new species (Fig. 2).
Therefore, herein we tentatively assigned the new species to the genus Copelatus, for it agrees with most of the
diagnostic characters presented by Miller (2001) and Park et al. (2008).

Copelatus cessaima sp. nov.
(Figs. 1–8)
Type locality: Brasil, Parauapebas, Pará, Floresta Nacional de Carajás, 6°4'21.79"S 50°11'29.90"W.
Holotype: ♂, “Brasil, Parauapebas, Pará, Floresta Nacional de Carajás, Gruta N4WS13 Flona, 6°4'21.79"S
50°11'29.90"W, XI/2006, Andrade et al. col.” Holotype label red, with black line border, printed: “Holotypus
Copelatus cessaima sp. nov., Caetano, Bená & Vanin det. 2013”. Deposited in MSZP.
Paratypes: Same data as holotype: 2 ♂ (1 ♂ dissected), 2 ♀ (1 ♀ dissected) (MZSP); same data as holotype: 2
♂, 1 ♀ (MNRJ); same data, but 20.IV–04.V.2010: 1 ♂, 3 ♀ (MZSP); same data, but 10–19.V.2011: 1 ♀ (MZSP);
same data, but Gruta N4E-22 Flona, 6°2'2.10"S 50°10'3.74"W, XI.2006: 1 ♂ dissected, 1 ♀ (MZSP); same data,
but 7–12.X.2008: 1 ♂, 2 ♀ (MZSP); same data, but 20.IV–04.V.2008: 1 ♂ dissected (MZSP); same data, but
20.IV–04.V.2010: 3 ♀ (MZSP); same data, but Gruta N4E10 Flona, 6°2'20.16"S 50°9'38.28"W, XI.2006: 1 ♂
dissected, 1 ♀ (MZSP); same data, but 20.IV–04.V.2010: 3 ♀ (MZSP). All paratype labels red, with black line
border, printed: “Paratypus Copelatus cessaima sp. nov., Caetano, Bená & Vanin det. 2013”.
Measurements. Values are the min–max measurements from all type specimens followed by the measurement
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from the holotype specimen between parenthesis: total length 2.95–4.9 (3.9) mm; maximum width of the elytra
1.05–1.25 (1.25) mm; elytral length 2.05–2.4 (2.2) mm; maximum width of the pronotum 1.05–1.45 (1.2) mm;
pronotum length 0.55–0.65 (0.59) mm.
Habitus. Head large, maximum width only slightly smaller than that of pronotum. Body flat, outline
subparallel in dorsal view.
Color. Dorsal and ventral surface of integument usually light brown. Variation in color ranges from light
brown to dark brown.
Surface sculpture. Dorsal surface without striae or strioles. Head with small punctures evenly distributed.
Pronotum with a transversal punctate line of irregular dark maculae close to anterior margin; shape and number of
maculae varying among specimens. Anterior quarter of elytron with dark punctate line parallel to internal margin
of elytron, curved outwards near scutellum and ending at anterior margin of elytron.

FIGURES 1–2. Copelatus cessaima, sp. nov.: (1) habitus in dorsal view; (2) in ventral view, pro- and mesolegs including
coxae removed. Pro- and mesocoxae cavities shaded in grey. Metacoxae and only the left metatrochanter and metafemur
present.
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FIGURES 3–4. Copelatus cessaima, sp. nov. photos of habitus: (3) in dorsal view; (4) in ventral view.

FIGURES 5–7. Copelatus cessaima, sp. nov.: (5) median lobe of aedeagus in ventral view; (6) in lateral view; (7) paramere in
lateral view.

Structural features. Eyes absent. Pronotum lacking lateral bead. Pronotum and elytra with long lateral setae.
Pronotal setae restricted to anterolateral margin. Elytral setae regularly distributed alongside external margin in
groups of two close setae (pairs); distance between pairs of setae twice as large as distance between setae within a
pair (Fig. 1). Elytra completely fused. Metathoracic wings absent. Mentum and gula completely fused. Prosternal
process lance-shaped, not protruded, not reaching metaventrite. Mesocoxae contiguous (Fig. 2). Anteromedial
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process of metaventrite short, apex rounded. Metacoxal lines strongly divergent anteriorly. Internal margin of
anterior femur with row of setae, length of setae equal to half femur maximum width. External margin of anterior
tibia with row of small spines, apical portion of internal margin with row of setae pointing forward, tip with three
internal and three external spines. Internal margin of middle femur glabrous. External margin of mesotibia with
row of spines, apical portion of internal margin with two spines, tip with two internal and two external spines.
Segments I–III of pro- and mesotarsi ventrally with two pads formed by dense aggregation of setae in males
(absent in females). Internal margin of hind femur glabrous. Hind tibia dorsoventrally flattened, tip with two
internal and two external spines, internal dorsal-most spine longer than others (half-length of metatarsus I).
Segments I–III of metatarsi with a fringe of long setae. Tarsal claws of all legs simple, slightly curved, with equal
length. Notes: The large setae found on the lateral margins of the pronotum, elytra, and metatarsi (Fig. 1) were not
found in some specimens, likely because these are very fragile structures that are easily broken during handling.
Male genitalia. Median lobe of aedeagus (Figs. 5–6) strongly curved, hook-shaped, becoming more slender
towards anterior tip; basal portion of internal margin irregularly crenulated in lateral view (Fig. 6). Parameres (Fig.
7) symmetrical, broad at base, internal margin without setae; stylus straight, tip with row of four short setae on
upper margin and a single short seta on lower margin, two sub-equal large apical setae.
Female genitalia. Gonocoxa (gc) (Fig. 8) slender, lateral margins sinuous, broader near basal two thirds, distal
third setose, apex with one long seta; laterotergite (lt) elongate, very slender; gonocoxosternite (gs) broadly oval,
slightly narrowed towards apex, inner margin slightly concave, region near anterior outer margin with
microtrichiae; anterior lobe of gonocoxosternite (al) nearly rounded with apex slightly protruded; bursa copulatrix
(bc) present; spermatheca (sp) slender, loosely coiled, tapered to spermathecal duct (sd); fertilization duct (fd)
broken, not observed (but see Fig. 8).

FIGURE 8. Copelatus cessaima, sp. nov.: female genitalia in ventral view, terminology and abbreviations following Miller
(2001): alc—anterior lobe of gonocoxosternite (only left gonocoxosternite represented), bc—bursa copulatrix, co—common
oviduct, fc—fertilization duct, gc—gonocoxa, gs—gonocoxosternite, lt—laterotergite, ra—ramus, sd—spermathecal duct,
sp—spermatheca, va—vagina.
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Holotype features. The holotype does not differ from the paratypes in any of the described features.
Etymology. The specific epithet “cessaima” is a non-latinized adjective, derived from the Tupi (Brazilian
indigenous language) word "ceçaima", which means “blind” and refers to the eyeless condition of the species.
Habitat. Specimens were found inside caves in water puddles naturally carved on iron rocks (ironstone
formation).
Distribution. Only known from three caves of an ironstone formation at the Carajás National Forest, in the
Brazilian municipality of Parauapebas, State of Pará, Brazil.

Troglomorphism and infrageneric systematic considerations
This troglomorphic species is readily differentiated from the other non-troglomorphic Copelatus species, for the
eyes are absent, the mentum and the gula are fused, and the head is large. Exocelina abdita is the single other
troglomorphic Copelatinae. Both species are similar in shape (Balke et al. 2004a, figs 2–3), but C. cessaima sp.
nov. does not have the pronotal and elytral bases strongly narrowed, the lateral setae of the elytra are regularly
distributed, and the metacoxal lines are divergent anteriorly.
Species restricted to caves and underground habitats commonly have reduced pigmentation and eyes reduced
or completely absent. On the other hand, sensorial appendages are often highly developed, such as longer antennae
and body setae, and longer and more slender legs (Romero 2004). Troglomorphic modifications in distantly related
taxa can result in convergent and similar body shapes. These modifications, as pointed out by Balke et al. (2004a),
can make it difficult to determine the correct taxonomic placement of a species. As a result, several monotypic
genera defined due to their unique troglomorphic modifications have been synonymized with well-known genera.
Copelatus cessaima sp. nov. is a species that lacks eyes, elytral striae, and metathoracic wings, and has completely
fused elytra and long body setae (Figs. 1–4). These characters may lead to misplacement of C. cessaima sp. nov. in
one of the 15 Copelatus species groups. In addition, these groups may be arbitrary subdivisions of the genus, given
that they are not monophyletic (Miller 2001; Balke et al. 2004b). Therefore, here we did not assign C. cessaima sp.
nov. to one of the Copelatus species groups, and assign the new species among those specified as “group
unknown” by Nilsson (2013).
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