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ABSTRACT – A taxonomic study of the family Cytherellidae Sars was carried out in Lower Miocene deposits of the 
well 2-RSS-1 (Pelotas Basin, southeastern Brazilian margin). Five species were recognised, two of them describe herein: 
Inversacytherella atlantica sp. nov. and Cytherella pelotensis sp. nov. Cytherella pleistocenica Bergue et al. is reassigned 
into Inversacytherella Swanson et al. This is the fi rst report of the genus Inversacytherella in the Atlantic. Three species are 
left in open nomenclature due to the scarcity of specimens. One of them is tentatively identifi ed as Grammcythella Swanson 
et al., a genus that has been recorded so far only in the Oceania. The occurrences of Inversacytherella and Grammcythella 
constitute additional evidence for faunal interchanges between America and Oceania, triggered by hydrological changes in 
the Southern Ocean during the Neogene.

Key words: Cytherella, Inversacytherella, Grammcythella, Pelotas Basin, Early Miocene, Southwestern Atlantic.

RESUMO – Um estudo taxonômico da família Cytherellidae Sars foi realizado em depósitos do Mioceno Inferior da 
perfuração 2-RSS-1 (Bacia de Pelotas, margem sudeste do Brasil). Cinco espécies foram registradas, duas das quais são aqui 
descritas: Inversacytherella atlantica sp. nov. and Cytherella pelotensis sp. nov. A espécie C. pleistocenica Bergue et al. é 
realocada no gênero Inversacytherella Swanson et al. Este é o primeiro registro do gênero Inversacytherella no Atlântico. 
Três outras espécies são deixadas em nomenclatura aberta devido a escassez de espécimes. Uma delas é aqui tentativamente 
identifi cada como Grammcythella Swanson et al., um gênero registrado até o momento apenas na Oceania. As ocorrências 
de Inversacytherella e Grammcythella constituem evidências adicionais para o intercâmbio faunístico entre a América e a 
Oceania, consequência de mudanças hidrológicas no Oceano Austral ao longo do Neogeno.

Palavras-chave: Cytherella, Inversacytherella, Grammcythella, bacia de Pelotas, Eomioceno, Atlântico sudoeste.

INTRODUCTION

The southern Brazilian fossil marine ostracodes are 
well-known from post-Miocene deposits of several proximal 
drillings (e.g. Sanguinetti et al., 1991, 1992; Carreño et 
al., 1997; Coimbra et al., 2006). In the Miocene, however, 
there are still some gaps in the taxonomic knowledge as, for 
instance, in the family Cytherellidae Sars. This family was 
superfi cially studied by Sanguinetti (1979) who recorded one 
species of Cytherella Jones and another one of Cytherelloidea 
Alexander, both in open nomenclature, in an on-shore drilling, 
in the Pelotas Basin. In the offshore portion, calcareous 

micropalaeontological studies have focused mainly on 
foraminifera (e.g. Anjos & Carreño, 2004; Coimbra et al., 
2009) and calcareous nannofossils (Gomide, 1989; Guerra 
et al., 2010, 2012). Studies with ostracodes in the offshore 
wells of Pelotas Basin were carried out only by Ceolin et 
al. (2011), but are restricted to the Late Cretaceous-Early 
Paleogene age interval. 

The main objective of this work is the study of the family 
Cytherellidae in the lower Miocene deposits of the well 
2-RSS-1. This is one of the most distal drillings of this basin, 
and a previous study suggests that it contains outer shelf/upper 
bathyal deposits (Gomide, 1989). 
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GEOLOGICAL SETTING

The Pelotas Basin lies on the Southern Brazilian margin 
between the Florianópolis High (off Santa Catarina State) 
and Polônio High (off Uruguay) (Figure 1). It has an area of 
210.000 km² being 40.000 km² emerged (Gonçalves et al., 
1979). It can be subdivided into two sub-basins: north, from 
the Florianópolis High until the Rio Grande Terrace, and 
south from the Rio Grande Terrace until the Polônio High 
(Silveira & Machado, 2004). Currently, the Pelotas Basin is 
under the infl uence of the zone of subtropical convergence, 
in which two currents of the South Atlantic meet: the Brazil 
Current and the Malvinas/Falkland Current (for more details 
see Stramma & England, 1999). 

Due to its open sea condition, evaporite Aptian deposits are 
absent (Bueno et al., 2007). The Miocene is represented by Imbé 
and Cidreira formations, composed mainly by shales and sands, 
respectively. The 2-RSS-1 well (30°39’43’’S/49°15’17’’W) 
presents different lithologies, but the studied samples 
correspond to the greenish gray shales of Imbé Formation. 

MATERIAL AND METHODS

The well 2-RSS-1 was drilled by Petróleo Brasileiro S.A. 
in the 1970s off the Rio Grande do Sul State. The sequence 
studied is a core recovered between 1300-1318 m, representing 
the Early Miocene, according to the biostratigraphic proposal 
of Gomide (1989), based on calcareous nannofossils. 

Eighteen samples were processed at Laboratório de 
Microfósseis Calcários of Universidade Federal do Rio 
Grande do Sul (UFRGS) with the usual techniques for 
calcareous microfossils study. The specimens were imaged 
with scanning electron microscope at Centro de Microscopia 
Eletrônica/UFRGS. 

The suprageneric classifi cation follows the proposal by 
Liebau (2005). The type material is housed in the collections 
of the Museu de Paleontologia, UFRGS, Porto Alegre, Brazil, 
Ostracode Section, numbers MP-O-2548 to MP-O-2564. 

Morphological abbreviations. H, height; L, length; W, 
width; C, carapace; RV, right valve; LV, left valve; AMS, 
aductor muscle scars.

SYSTEMATIC PALEONTOLOGY

Order PLATYCOPIDA Sars, 1866
Superfamily CYTHERELLOIDEA Sars, 1866

Family CYTHERELLIDAE Sars, 1866

Inversacytherella Swanson, Jellinek & Malz, 2005

Type species. Inversacytherella tanantia Swanson, Jellinek 
& Malz, 2005.

Inversacytherella atlantica sp. nov.
(Figures 2A-G)

Etymology. In allusion to the Atlantic Ocean. Inversacytherella 
atlantica sp. nov. is the fi rst species of the genus formally 
described outside Oceania.
Holotype. MP-O-2548 (sample M75165), female C, l: 0.86 
mm, h: 0.56 mm, w: 0.38 mm.
Paratypes. MP-O-2549 (sample M75162), female juvenile 
C, l: 0.70 mm, h: 0.47 mm, w: 0.33 mm; MP-O-2550 (sample 
M11590), male juvenile? LV, l: 0.72 mm, h: 0.44 mm; MP-
O-2551 (sample M11605), female juvenile LV, l: 0.77 mm, 
h: 0.53 mm; MP-O-2552 (sample M75162), female RV, l: 
0.85 mm, h: 0.50 mm; MP-O-2553 (sample M11591), female 
juvenile LV, l: 0.77 mm, h: 0.52 mm.
Geographic and stratigraphic distribution. Pelotas Basin, 
well 2-RSS-1, lower Miocene.
Material. 468 valves, 16 carapaces, mainly juveniles. 
Diagnosis. Carapace smooth, sub-ovate laterally. Dorsal and 
ventral margins convex in both valves, more pronounced 
in LV. Anterior margin more symmetrically rounded in LV. 
Posterior margin somewhat obliquely rounded ventrally. 
Brood pouch subdivided into two shallow pits.
Description. Carapace sub-ovate in lateral view; sub-pyriform 
in dorsal view. LV overlapping RV around the entire margin. 
Maximum height at the middle; maximum width at the 
posterior half. Dorsal and ventral margins convex in both 
valves, more pronounced in LV. Anterior margin symmetrically 
rounded in LV, asymmetrically rounded in RV. Posterior 
margin lesser rounded than the anterior one in both valves, 
somewhat obliquely rounded ventrally. Surface smooth with 
adductor muscle scars faintly visible in the middle. Internal Figure 1. Map of study area with location of the well 2-RSS-1.



219MANICA ET AL. – LOWER MIOCENE CYTHERELLIDS (CRUSTACEA, OSTRACODA)

view: adductor muscle scars composed by a group of 24 to 26 
marks disposed in the pattern typical of the genus. Brood pouch 
subdivided into two shallow pits. Accommodation sulcus of 
RV along all margins of LV. Sexual dimorphism present: males 
more elongate and less high than females. 
Remarks. The Miocene Brazilian new species is similar to 
the type species of the genus, Inversacytherella tanantia, 
described based on living specimens recovered from the west 
coast of South Island, New Zealand, by Swanson et al. (2005). 
Differs in the outline, being females of Inversacytherella 
atlantica sp. nov. more ovate and with posterior margin more 
rounded in RV. Moreover, I. atlantica sp. nov. is signifi cantly 
smaller than I. tanantia.

Inversacytherella pleistocenica 
(Bergue, Coimbra & Cronin, 2007) emend.

(Figures 2H-I)

2006 Cytherella sp. 1 Bergue, Costa, Dwyer & Moura, p. 
206, fi g. 6a.
2007 Cytherella pleistocenica Bergue, Coimbra & Cronin, 
p. 7, fi gs. 3c-h.
2008 Cytherella pleistocenica Bergue, Coimbra & Cronin. 
Bergue & Coimbra, p. 101, pl. 1, fi g. 3.

Figured specimen. MP-O-1843, male LV, l: 1.03 mm, h: 
0.68 mm.
Geographic and stratigraphic distribution. Santos Basin, 
well SAN-26, late Pleistocene.
Emended diagnosis. Carapace very large with the anterior end 
more broadly rounded than the posterior one. LV larger than 
RV. Anterior margin conspicuously compressed laterally in RV. 
Delicate rim along the free margin. AMS composed of 24 scars.
Remarks. Inversacytherella pleistocenica was fi rstly described 
in the Pleistocene of Santos Basin as a species of the genus 
Cytherella. A detailed examination of its morphology revealed, 
however, both the valve reversal and the numerous AMS that 
characterize the genus Inversacytherella. This species is not 
present in the material herein studied; however, it is included 
in this taxonomic section in order to formalize its reassignment. 

Cytherella Jones, 1894

Type species. Cytherina ovata Roemer, 1840. 

Cytherella pelotensis sp. nov.
(Figures 2J-L)

Etymology. In reference to the Pelotas Basin. 
Holotype. MP-O-2558 (sample M75167), female RV, l: 0.72 
mm, h: 0.49 mm. 
Paratypes. MP-O-2559 (sample M75162), male LV, l: 0.70 
mm, h: 0.41 mm; MP-O-2560 (M75162), female juvenile 
RV, l: 0.60 mm, h: 0.37 mm; MP-O-2561 (sample M11598), 
female juvenile LV, l: 0.52 mm, h: 0.33 mm. 
Geographic and stratigraphic distribution. Pelotas Basin, 
well 2-RSS-1, lower Miocene.

Material. 14 valves, including juveniles.
Diagnosis. Carapace sub-ovate in lateral view. Surface 
ornamented by concentric arrangements of strong pits, less 
developed in the central area. 
Description. Carapace sub-ovate in lateral view. Dorsal 
and ventral margins convex, more dorsally. Anterior margin 
symmetrically rounded and slightly oblique ventrally. 
Posterior margin broadly rounded, mainly in RV. Maximum 
height in the middle; maximum width at the posterior half. 
Surface strongly punctuated, with concentric arrangements 
in anterior and posterior margins and less developed in the 
central area. Adductor muscle scars partly visible, typical of 
the genus. Sexual dimorphism present: males more elongate 
and ornamented than females.
Remarks. The new species is similar to Cytherella sp. 
Sanguinetti, 1979, also recorded in the Miocene of Pelotas 
Basin. It differs by the sub-oval outline, the arrangement 
of the punctae, which are coarser and more scattered than 
in Sanguinetti’s species, as well as by the broadly rounded 
outline of the posterior margin in RV. 

Cytherella sp. 1
(Figures 3A-D)

Figured specimens. MP-O-2554 (sample M75166), female 
RV, l: 0.72 mm, h: 0.45 mm; MP-O-2555 (sample M75166), 
male LV, l: 0.69 mm, h: 0.38 mm; MP-O-2556 (sample 
M11593), female LV, l: 0.67 mm, h: 0.39 mm; MP-O-2557 
(sample M11591), male LV, l: 0.73 mm, h: 0.42 mm.
Geographic and stratigraphic distribution. Pelotas Basin, 
well 2-RSS-1, lower Miocene.
Material. Four valves.
Description. Carapace elongate-ovate in lateral view. 
Dorsal margin slightly convex. Ventral margin almost 
straight. Anterior margin symmetrically rounded and 
marked by a faint rib that reaches median area. Posterior 
margin lesser rounded in ventral extremity mainly in the 
RV. Maximum height in the middle; maximum width at 
the posterior half. Surface delicately pitted in anterior and 
posterior marginal areas. In dorsal view a shallow, but 
conspicuous concavity in the middle. Internal view: sulcus 
of accommodation of LV along all margins of the larger 
RV. Sexual dimorphism present: males more elongate and 
lower high than females. 
Remarks. Cytherella sp. 1 is similar to C. balancei Milhau, 
1993, described from the lower Miocene, Waitemata Basin, 
New Zealand. It differs by the more delicate pitted pattern, 
dorsal margin slightly convex, posterior margin more 
obliquely rounded and the anterior margin marked by a faint 
rib that starts in the ventromedian region. The specimens 
present some variation in size and outline, probably related 
either to sexual dimorphism or to ontogenetic development. 
As a consensus could not be reached based on only four 
specimens, the species is herein left in open nomenclature. 

Cytherella sp. 2
(Figures 3E-F)
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Figure 2. A-G, Inversacytherella atlantica sp. nov. A, B, holotype, female C, MP-O-2548. A, LV lateral view; B, dorsal view, with a hole in RV; 
C, paratype, female juvenile C, MP-O-2549, ventral view; D, paratype, male juvenile? LV, MP-O-2550, lateral view; E, paratype, female juvenile 
LV, MP-O-2551, internal view; F, paratype, female juvenile RV, MP-O-2552, lateral view; G, paratype, female juvenile LV, MP-O-2553, adductor 
muscle scars. H-I, Inversacytherella pleistocenica, male LV, MP-O-1843. H, internal view; I, adductor muscle scars. J-L, Cytherella pelotensis 
sp. nov. J, holotype, female RV, MP-O-2558, lateral view; K, paratype, male LV, MP-O-2559, lateral view; L, paratype, female juvenile RV, MP-
O-2560, internal view. Scale bars = 0.1 mm.
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Figured specimens. MP-O-2562 (sample M75161), female? 
C, l: 0.76 mm, h: 0.51 mm, w: 0.32 mm; MP-O-2563, female? 
C, l: 0.81 mm, h: 0.57 mm, w: 0.37 mm. 
Geographic and stratigraphic distribution. Pelotas Basin, 
well 2-RSS-1, lower Miocene.
Material. Three carapaces.
Description. Carapace smooth, sub-ovate in lateral view. 
Dorsal and ventral margins convex in both valves, more 
pronounced in RV. Anterior margin symmetrically rounded. 
Posterior margin sub-rounded. Maximum height in the 
middle; maximum width at the posterior half. Internal features 
not seen. Sexual dimorphism: the three recovered specimens 
are probably females.

Grammcythella Swanson, Jellinek & Malz, 2005

Type species. Grammcythella dyspnoea Swanson, Jellinek 
& Malz, 2005.

Grammcythella? sp.
(Figures 3G-H)

Figured specimen. MP-O-2564, female? C, l: 0.64 mm, 
h: 0.41 mm.
Geographic and stratigraphic distribution. Pelotas Basin, 
well 2-RSS-1, lower Miocene.
Material. One carapace.
Description. Carapace sub-rectangular in lateral view. Dorsal 
margin almost straight in LV and slightly convex in RV. 
Ventral margin gently concave in the median region. Anterior 
margin asymmetrically rounded. Posterior margin strongly 

Figure 3. A-D, Cytherella sp.1. A, female RV, MP-O-2554, lateral view; B, male LV, MP-O-2555, lateral view; C, female juvenile RV, MP-O-2556, 
internal view; D, female LV, MP-O-2557, lateral view. E-F, Cytherella sp. 2. E, female C, MP-O-2562, LV lateral view; F, female C, MP-O-2563, 
RV lateral view. G-H, Grammcythella? sp., female C, MP-O-2564. G, dorsal view, H, LV lateral view. Scale bars = 0.1 mm.
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oblique. Maximum height in the middle; maximum width 
at the posterior half. Surface fi nely punctate, with chaotic 
arrangements in all carapace, except in the smooth muscle 
scars area. Ventrolateral region infl ated and with a short 
and curved rib. Sexual dimorphism: the specimen studied is 
probably a female.
Remarks. The unusual outline of this cytherellid has strong 
similarity to the type species of the genus. Moreover, the 
slightly convex dorsal margin in the RV and the straight 
one in the LV are also generic characteristics shared with 
the specimen here studied. That enigmatic cytherellid genus 
described in the Challenger Plateau (New Zealand) has 
the numerous AMS as its main characteristic. However, 
the scarcity of specimens and the absence of valves for 
muscle scars examination precludes a more conclusive 
generic assignment. 

DISCUSSION AND CONCLUSIONS

The superfamily Cytherelloidea is a very representative 
marine ostracode taxon which ranges from the Silurian to 
the Recent (Liebau, 2005), and their species inhabit both 
shallow and deep-water environments. Its post-Paleozoic 
diversity, however, is resumed to a few genera, which can be 
explained in part by the virtual absence of external carapace 
morphologic features, except for the genera Cytherelloidea 
Alexander, Keijcyoidea Malz and some Cytherella species 
(Reyment, 1960). For that reason, in many studies they are 
commonly left in open nomenclature. 

The Inversacytherella description was based on Recent 
deep sea samples from New Zealand. This genus, characterized 
by the unusually numerous AMS and valve reversal, has been 
recorded so far exclusively in Oceania, being I. atlantica 
sp. nov., therefore, the fi rst species formally described of 
this genus in South America. However, in the bibliographic 
revision conducted for this study the authors concluded that 
the species Cytherella pleistocenica Bergue et al., 2007 
belongs, actually, to Inversacytherella. Therefore, there is at 
least two species of Inversacytherella in Brazil, one of them 
possibly living (i.e., I. pleistocenica).

 The record of this genus in South America is very 
signifi cative because it supplies new data for the understanding 
of the dispersion of ostracodes through the Southern Ocean. 
Probably, faunal exchanges between circum-Antarctic regions 
are associated to the inception of the Antarctic Circumpolar 
Current (ACC) during the Neogene, which modifi ed the 
hydrological characteristics and oceanic productivity. In the 
Quaternary, genera such as Philoneptunus, Javanella and 
Clinocythereis, as well as some species such as Cytheropteron 
lobatulum Ayress et al., 1996, Philoneptunus provocator 
Jellinek & Swanson, 2003 and, probably, Clinocythereis 
australis Ayress & Swanson, 1991, all described in Oceania, 
were registered in Santos Basin, Southeast Brazil (Bergue et 
al., 2006; Bergue & Coimbra, 2008). 

Yasuhara et al. (2007) reports a similar pattern for 
Cativella bensoni Neale, 1967 and Abyssocythere antarctica 
(Nealy, 1967) also in the circum-Antarctic region. Though 

the wide temporal range ascribed to those two species 
(Oligocene to Recent) might be questionable (see discussion 
in Bergue et al., 2013) the data provided by Yasuhara and 
colleagues support that the circum-Antarctic dispersion had 
already been stablished at least in the Neogene, even before 
the complete opening of the Drake Passage. Ayress et al. 
(2004) also proposed that the Southern Ocean and its ACC 
are responsible for the establishment of dispersion routes 
for ostracodes. Based on the paleobathymetric interpretation 
by Gomide (1989) of the deposits here studied (outer shelf/
upper slope) they are in accordance to the bathymetric 
preferences of other species of Inversacytherella, such as 
I. tanantia and I. pleistocenica, which were also described 
in deep waters. Some authors, such as Whatley & Ayress 
(1988), sustain that the Pacifi c, especially the region between 
Australia and New Zealand is probably an evolutionary 
center of deep sea faunas. 

Diekmann et al. (2004), put the incipient establishment 
of the ACC in Oligocene, as indicated by the end of the 
opal pulse. However, Barker & Thomas (2004) believe that 
the ACC did not appear up to the Early/Middle Miocene 
and did not caused, therefore, the Antarctic glaciation. On 
the other hand, Dalziel et al. (2013) maintain that the ACC 
was established completely after the mid-Miocene climatic 
optimum, which indicates the increase in cooling and 
intensifi cation of the Antarctic glaciation.

Malumian & Nanez (2011) recorded in the upper lower 
Miocene deposits of Patagonia foraminifera that also occur 
in modern assemblages, while the warm waters genera 
occurred only in lower latitudes (32°S). They ascribed that 
to the infl uence of cold Antarctic waters in the Patagonia 
shelf. Coimbra et al. (2009) recorded tropical/subtropical 
planktic foraminifers in Miocene deposits of Florianópolis 
shelf (Pelotas Basin), being the colder water species restrict 
only to the Pliocene interval. 

The occurrence of Inversacytherella atlantica sp. nov. 
in the Miocene of Pelotas Basin and, possibly, of a species 
of Grammcythella reinforces the dispersion pattern through 
Southern Ocean between America and Oceania. In addition 
to Inversacytherella tanantia, Swanson et al. (2005) comment 
that other cytherellids with valve reversal have been wrongly 
placed in Cytherella, such as C. gullrockensis McKenzie 
et al., 1991 (late Eocene, South Australia), C. chapmani 
and C. bissoni, both described by Milhau (1993) (early 
Miocene, New Zeland) and fi nally C. atypica Bate, 1972 
(Late Cretaceous, Western Australia). These data suggest 
the origin of Inversacytherella in the Cretaceous and that by 
the Miocene its dispersion through the Southern Ocean was 
already established. However, there is clearly more to be 
discovered about this subject.
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