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ABSTRACT —Two new Oligocene ostracod species, Eucypris lobatoi sp. nov. and Potamocypris taubatensis sp. nov., are herein proposed.
This is the first fossil record of these genera in Brazil, and the species identified occur in two distinct phases of the Tremembé Paleolake. It
is assumed that Eucypris lobatoi sp. nov. has lived in the oldest and more stable phase of the lake, Potamocypris taubatensis sp. nov., in the
youngest and more unstable phase. These data support a previous ostracod-based paleolimnological interpretation which sustains a shallowing
trend in the paleolake during the final deposition of the Tremembé Formation.

Keywords: Oligocene, taxonomy, paleolimnology, South America.

RESUMO — Duas novas espécies de ostracodes, Eucypris lobatoi sp. nov. e Potamocypris taubatensis sp. nov., sdo propostas neste trabalho.
Este ¢ o primeiro registro fossil destes géneros no Brasil, cujas espécies identificadas ocorrem em duas fases distintas do Paleolago Tremembé.
Eucypris lobatoi sp. nov. ocorre durante a fase mais antiga e estavel do paleolago, enquanto Potamocypris taubatensis sp. nov., na fase mais
recente ¢ instavel. Estes dados corroboram uma interpretacdo paleolimnoldgica prévia baseada em ostracodes que sustenta uma tendéncia
de raseamento do paleolago durante o final da deposi¢do da Formagao Tremembé.

Palavras-chave: Oligoceno, taxonomia, paleolimnologia, América do Sul.

INTRODUCTION Subsequently, the occurrence of this fossil group was
mentioned by other researchers (e.g. Brito & Ribeiro,
Although Cretaceous non-marine ostracods are fairly 1975; Bernardes-de-Oliveira et al., 2002), yet it has never

well studied in Brazil (e.g. Ramos et al., 2006; Do Carmo et been studied. The first work published on ostracods of the
al., 2008, 2013; Antonietto ef al., 2012; Queiroz Neto et al., ~ Tremembé Formation was that by Bergue et al. (2015b),

2014; Thomé et al., 2014; Guzman-Gonzalez et al., 2016), who obtained some paleolimnological inferences based on
this is not the case for Cenozoic assemblages, whose data now the taxonomic study of 16 species. This implies that much
available are mostly restricted to the Neogene of the Northern ~ is still to be done concerning the study of ostracods in this
region (e.g. Purper, 1979; Purper & Pinto, 1983; Purper & basin. Thus, this work supplies new data on the ostracods
Ornellas, 1991; Muifioz-Torres et al., 1998; Whatley et al., from the Tremembé Formation, as part of a broader effort
1998; Ramos, 2006; Linhares et al.,2011; Gross et al.,2013). initiated by Bergue et al. (2015a,b), whose objective is to

The ostracods of the Tremembé Formation have depict the paleolimnological history of the Taubaté Basin
been recorded for the first time by Guimardes (1928). based on ostracods and cladocerans.
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GEOLOGICAL SETTING

The Taubaté Basin originated from a tectonic lake and
lies between the Serra do Mar and Serra da Mantiqueira
mountains in the Sdo Paulo State, Southeastern Brazil
(Figure 1). It is positioned in NE-SW direction, and is part
of the Southeast Brazilian Continental Rift (Riccomini
et al., 2004), where a step fault system generated a half-
graben. Marques (1990) published the first detailed tectonic-
sedimentary study on this basin proposing its subdivision
into four sub-basins, as follows: Eugénio de Melo, Quiririm,
Roseira and Lorena. Another contribution to the tectonic
knowledge of the basin was published by Carvalho et al.
(2011), who characterized its pre-Cambrian basement using
seismic, and gravimetric and core data.

The remarkably fossiliferous Tremembé Formation is
composed predominantly by lacustrine facies made up by
greenish massive claystones, rhythmites of shales and marl
dolomites, and sandstones reaching, at its depocenter, 500 m
thickness (Riccomini ef al., 2004). It corresponds, according
to Riccomini & Coimbra (1992), to a playa-lake depositional
system, which lies in the central part of the Taubaté Basin.
Cogne¢ et al. (2013) proposed that the Taubaté Basin
developed in four phases, the deposition of the Tremembé
Formation being included in the third one, during a period
of tectonic quiescence. The Oligocene age of this unit was
firstly proposed by Paula-Couto & Mezzalira (1971) and
subsequently confirmed in palynological studies by Lima et al.
(1985) and Chagas et al. (2009).

MATERIAL AND METHODS

The 14 samples herein studied are from a 115 m core
of the “Projeto Piloto de Recarga Artificial da Bacia do
Rio Una, Municipio de Taubaté” drilled at the coordinates
45°30°34”W/23°01°49”S in Taubaté, Sdo Paulo State. The
sampling intervals of the core were selected according to their
lithologic composition, which mostly correspond to shales,
argillites and sandstones. A total of 500 g of sediment from
each sample was disaggregated with hydrogen peroxide and
washed through sieves between 0.062 and 0.250 mm. All
the ostracods from the fractions above 0.18 mm were picked
and mounted in paleontological slides for study. Specimens
representative of the taxa herein described were selected for
images in a Field emission scanning electron microscope
at Laboratério Central de Microscopia e Microanalise
of Pontificia Universidade Catdlica do Rio Grande do
Sul (LabCEMM/PUCRS). Images in optical microscopy
were obtained at Laboratorio de Microfosseis Calcarios of
Universidade Federal do Rio Grande do Sul.

SYSTEMATIC PALEONTOLOGY

The suprageneric taxonomy herein adopted is based on
Karanovic (2012). The specimens illustrated are held both

at Museu de Historia Geoldgica do Rio Grande do Sul,
Universidade do Vale do Rio dos Sinos (UNISINOS, ULVG
11514), and Museu de Paleontologia, Universidade Federal
do Rio Grande do Sul (UFRGS, MP-0-2759 to MP-0-2766).
Morphological abbreviations: C, carapace; RV, right valve;
LV, left valve; 1, length; h, height; w, width.

Suborder CYPRIDOCOPINA Jones in Chapman, 1901
Superfamily CYPRIDOIDEA Baird, 1845
Family CYPRIDIDAE Baird, 1845
Subfamily EUCYPRIDINAE Bronshtein, 1947

Eucypris Vavra, 1891
Type species. Monoculus virens Jurine, 1820.

Eucypris lobatoi sp. nov.
(Figures 2A-J)

2015b Eucypris sp. 1 Bergue, Fauth & Maranhdo, p. 1534,
figs. 4.1-3.

Etymology. In honor of the writer Jos¢ Bento Monteiro
Lobato, born in the Taubaté Municipality, and a rouser of the
Brazilian oil industry.

Type material. Holotype: MP-O-2759, female C, I: 1.1 mm,
h: 0.58 mm, w: 0.47 mm; Paratypes: ULVG 11514, male C,
I: 1.12 mm, h: 0.56 mm, w: 0.44 mm; MP-O-2760, female
LV, I: 1.08 mm, h: 0.58 mm; MP-O-2761, male LV, 1: 1.15
mm, h: 0.58 mm, and MP-O-2762, juvenile LV (?A-1), 1:
0.95 mm, h: 0.50 mm.

Diagnosis. Carapace smooth, with broad anterior margin
and feeble overlap in its upper portion. Duplicature narrow.
Age. Oligocene.

Type locality. Tremembé Formation, Taubaté Basin, sample
71.5 m core depth, 45°30°34”W/23°01°49”S.

Material. 249 valves and 03 carapaces of both adults and
juveniles.

Description. Carapace subtriangular-elongate in lateral
view. Maximum height near to the anterior cardinal angle.
Dorsal margin straight; ventral margin slightly sinuous in the
middle. Anterior margin broad, corresponding approximately
to one third of the carapace, rounded in the lower half and
oblique in the upper; posterior margin shorter than anterior
margin, rounded in the lower half and oblique in the upper
one. LV larger than RV, with feeble overlap in the upper
half of the anterior margin. Fusiform outline in dorsal
view, with maximum width in the middle. Surface smooth,
somewhat inflated in the middle portion with abundant and
evenly scattered normal pore canals (see Figure 2I). Internal
features: Anterior duplicature narrow and posterior one
poorly developed. Muscle scars and marginal pore canals
hardly visible due to recrystallization (see Figure 2J). Only
the mandibular scars are visible and short and numerous
pore canals are visible in the anteroventral part. Hinge adont.
Sexual dimorphism present: The lower, narrower and slightly
longer specimens are assumed to be males.
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Figure 1. Map of the Taubaté¢ Basin.

Remarks. In South America a few living species of Eucypris
have been reported. In Chile, Hartmann (1965) described
Eucypris noodti in El Tabo, and Céardenas et al. (2013) reported
the occurrence of E. virens (Jurine, 1820) and E. trapezoides
Hartmann, 1962. In Argentina, Ramos ef al. (2015) recorded
E. fontana (Graf, 1931) in permanent water bodies of two
localities from Patagonia. A species of Eucypris has been also
recorded in Brazil by Higuti ef al. (2017) in the Mato Grosso
do Sul State, in open nomenclature. Eucypris lobatoi sp. nov.
differs from E. fontana (Graf, 1931), described in the South
Georgia Island, in having a more elongate outline without the
compressed area along the anterior margin. From E. noodti
Hartmann, 1965 differs in the outline, especially in the ventral
margin sinuosity. The male specimens of E. lobatoi sp. nov.
are similar to the species registered as Pontocypris? sp. by
Sheppard & Bate (1980) in Pliocene—Pleistocene deposits of the
Pebas Formation (=Solimdes). The specimens from Tremembé
Formation, however, are larger than the Pebas’ ones.

Subfamily CYPRIDOPSINAE Kaufmann, 1900
Potamocypris Brady, 1870
Type-species. Bairdia fulva Brady, 1868.

Potamocypris taubatensis sp. nov.
(Figures 2K—N)

2015b Potamocypris sp. Bergue, Fauth & Maranhao, p. 1533,
figs. 3.6-7.

Etymology. In reference to the basin name.
Type material. Holotype: MP-O-2763, C, I: 0.67 mm, h: 0.32
mm, w: 0.22 mm. Paratypes: MP-O-2764, C, 1: 0.68 mm,

h: 0.36 mm, w: 0.29 mm; MP-0-2765 1: 0.61 mm, h: 0.36
mm, w: 0.23 mm, and MP-O-2766, 1: 0.67 mm, h: 0.32 mm,
w: 0.25 mm.

Diagnosis. Carapace small, smooth. Conspicuous overlap both
in dorsal and ventral margin. Maximum width immediately
behind the middle.

Age. Oligocene.

Type locality. Tremembé Formation, Taubaté Basin, sample
22.4 m core depth. 45°30°34”W/23°01°49”S.

Material. Over 200 specimens. Mostly crushed carapaces;
valves very rare and poorly preserved.

Description. Carapace reniform and compressed in dorsal
view. Maximum height in the middle. Dorsal margin short
and subrectilinear; ventral margin strongly concave in the
middle. Anterior margin broadly and asymmetrically rounded,
posterior margin somewhat oblique, forming a narrow curve
with the ventral margin. Surface smooth. Symmetry typical
for the genus (i.e. RV larger than LV), very conspicuous in
both dorsal and ventral margins. Carapace maximum width
immediately behind the middle. Internal features and sexual
dimorphism not seen.

Remarks. The genus Potamocypris was firstly recorded in
Brazil by Klie (1940), who described the species P. schubarti
(Pernambuco and Paraiba states) and P. bituminicola
(Pernambuco State). Higuti et al. (2017) recorded P.
schubarti as well as another species of Potamocypris in
open nomenclature in the Mato Grosso do Sul State. P.
taubatensis sp. nov. differs from those species in having
the posteroventral corner less acuminate. P. schubarti has,
moreover, the LV larger than the RV, which is unusual for the
genus. P, taubatensis sp. nov. is very abundant in the material
studied, but the specimens are mostly crushed, possibly due
to the fragility of their carapaces.
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Figure 2. A-J, Eucypris lobatoi sp. nov. A, female C left lateral view (MP-O-2759); B, same specimen right lateral view; C, same specimen dorsal view; D,
female LV internal view (MP-O-2760); E, male C left lateral view (ULVG 11514); F, same specimen right lateral view; G, same specimen dorsal view; H,
detail of the hinge region of the female LV (MP-0-2760); I, juvenile LV (MP-O-2762) in optical microscopy transmitted light; J, detail of the central muscle
scars area of the same specimen. K-N, Potamocypris taubatensis sp. nov. K, C left lateral view (MP-O-2763); L, same specimen right lateral view; M, C
(MP-0-2764) left lateral view; N, C (MP-O-2766) dorsal view. Scale bars = 100 pm.
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PALEOLIMNOLOGICAL REMARKS

Lacustrine systems are highly influenced by both climate
and geomorphological setting. Several factors affect the
hydrologic balance and the chemical properties in these
dynamic environments, such as the sedimentation rate,
water inflow and biological production (Bradley, 1999).
According to Kutzbach (1980), climatic influence in lakes
can be estimated basically by the hydrologic (water income
vs. evaporation) and energetic (evaporation) balances. Benson
(1981) also argues that the air temperature, the upper water
layer temperature and the amount of precipitable water are
the main climatic parameters influential on lakes. Most of the
paleolimnological models are based on Quaternary deposits
of existing lakes [i.e. ancient lakes; see Frogley et al. (2002)
for a discussion on this term] not only because they can be
easily sampled, but also because they can be compared to the
present characteristics of these water bodies. In this work the
term paleolake designates a lake that no longer exists or, more
precisely, lacustrine deposits of a sedimentary basin, such as
the case of the Taubaté Basin.

The fossil Lagerstdtte of the Tremembé Formation is a
prodigious source of information not only of the lacustrine
biota, but also of the organisms that have lived in adjacent
areas. Yet, a comprehensive panorama of the bathymetry,
water chemistry, and biological interactions of that lake is
far from being conclusive. Data gathered from different
fossil groups, however, supply clues for the understanding
of the paleoecology of the Tremembé Paleolake. Ragonha
(1982) argues that the pirobetuminous shale has been
deposited in a poorly oxygenated stagnant water body
with reducing characteristics and low pH. On the other
hand, Martins-Neto (1989) claims that the presence of
larvae of Trichoptera, and palemonid crustaceans are
evidences that the waters of the Tremembé Paleolake were
not stagnant. Gallego & Mesquita (2000) ascribe the low
diversity and abundance of conchostracans in the Tremembé
Formation either to the predatory pressure by fishes, or
to environmental restrictions in chemical parameters.
Due to their sensitiveness to ecological parameters at the
water-sediment interface, and high fossilization potential,
ostracods provide invaluable data for paleoenvironmental
reconstruction of lacustrine environments. Based on
occurrences of ostracods and ephippia of Cladocera, Bergue
et al. (2015a,b) have observed a shallowing trend in the
Tremembé Paleolake.

The two ostracod species herein proposed have well
defined and distinct occurrences in the studied core and,
therefore, it is assumed that they lived under different
environmental contexts. This hypothesis is reinforced by
some taphonomic features of the specimens, in special the
color and the crushing. Specimens of Eucypris lobatoi sp.
nov. are mostly dark, sometimes with pyrite, which indicate
a dysoxic and possibly deeper environment (Palacios-Fest
et al., 1994). The individuals of Potamocypris taubatensis
sp. nov. are predominantly crushed, restricted to the core
top and have white color. It is the largely dominant taxon

in a low diversity assemblage where scarce individuals
of Cytheridella (Cytheridoidea, Ostracoda) and other
unidentified ostracod taxa also occur. Several studies have
demonstrated the occurrence of Potamocypris in either very
shallow or temporary water bodies (Martens, 1982; George
& Martens, 2002; Altinsagli & Altinsagli, 2009; Horne et
al., 2011). This is possibly an evidence of that this genus is
adapted to unstable environments.

CONCLUSIONS

The two species herein described reinforce the possibility
to characterize distinct phases in the Trememb¢é Paleolake
using ostracods. The interval of occurrence of Eucypris
lobatoi sp. nov. probably corresponds to an older and more
stable (permanent and deeper) water body, and Potamocypris
taubatensis sp. nov. to a younger and more unstable (shallow),
or even temporary water bodies in the marginal area of the
lake. These data reinforce previous interpretation by Bergue
et al. (2015b) related to the shallowing trend in the final
deposition of the Tremembé Formation (Oligocene), toward
the overlying Pindamonhangaba Formation (Late Miocene—
Pliocene), during the fourth phase of development of basin
(Cogné et al., 2013).
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