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ABSTRACT – Faunal and geochemical aspects of Quaternary deep sea ostracodes from three cores in the Santos
Basin, Brazilian Southeast continental margin, are studied. The assemblages have similarities to others, not only
from the Atlantic but also those found in the Pacific ocean. Geochemical analyses of trace elements in ostracodes
and stable isotopes in foraminifers were employed to assess environmental changes and oceanographic events
over a period of approximately 30 Ka. Both faunistic and geochemical data were considered together to determine
the relationship between faunal turnovers and Late Quaternary events, such as the LGM and the Pleistocene/
Holocene limit.

Key words: ostracodes, trace elements, stable isotopes, Quaternary, deep sea, Santos Basin.

RESUMO – Ostracodes de águas profundas de três testemunhos da bacia de Santos, margem continental sudeste
brasileira, foram estudados sob os aspectos faunístico e geoquímico. O estudo permitiu a constatação de
similaridades com assembléias de outras regiões oceânicas não apenas no Atlântico, mas também no Pacífico.
Análises de isótopos estáveis em foraminíferos e elementos traço em ostracodes foram utilizadas como indicadores
de eventos oceanográficos e mudanças ambientais. Os resultados das abordagens geoquímicas e faunísticas foram
considerados em conjunto, permitindo relacioná-los com eventos neoquaternários, como o Último Máximo
Glacial (UMG) e o limite Pleistoceno/Holoceno.
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INTRODUCTION

Deep sea ostracodes along with other marine microfossils
are nowadays used as important proxies to provide data which
describe oceanographic events, especially those which
occurred during the Quaternary. The deep sea ostracodes
study has shown that some taxa present pandemic
distribution trends, exemplified by the widespread distribution
in oceanic basins of genera like Poseidonamicus, Bythocypris,
Bradleya, Henryhowella and especially Krithe.

Assemblages of different taxonomic composition inhabit
different depths, according to the water masses present
(Dingle & Lord, 1990; Ayress et al., 1997). Numerous studies
have shown that ostracodes are good indicators of

temperature, dissolved oxygen, circulation and sea level
changes, for most species are sensitive to hydrologic
characteristics (Cronin et al., 2002). Moreover, its shell in
which calcite laths are encapsulated in a chitinous envelope
make some ostracode species also suitable for geochemical
analyses, the result of which will enhance investigations
based on taxonomy.

This paper contributes to the knowledge of inadequately
studied Brazilian deep sea ostracodes (see Drozinski et al.,
2003). The main objective of the research has been to study
the bathymetric distribution of each assemblage and its
composition at both generic and specific level. Secondly,
this study also had an assessment of physico-chemico
conditions as a determinant of benthic ostracode distribution
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in the Santos Basin upper slope during the Late Quaternary.
Faunal composition, trace elements and stable isotope
analyses were carried out in order to examine the relationship
between species turnover with oceanographic events.

STUDY AREA

The Santos Basin lies on the Brazilian coast between Rio
de Janeiro and Paraná states and includes approximately
275,000 km2.  Its depositional history covers the Late Mesozoic
through the Holocene, however, the uppermost Quaternary
interval is poorly studied from the standpoint of both
stratigraphy and paleontology. As a consequence, the limits
of the litostratigraphic units and the biofacies composition are
not well understood. Holocene sedimentation consists
predominantly of siliciclastic sediment in the inner shelf and
carbonate sediment on the outer shelf, whilst the sediments of
the slope are characterized by hemipelagic oozes and turbidites
(Kowsmann & Costa, 1979; Mahiques et al., 2002).

Oceanographically, the studied area is under the
dominant influence of the Brazilian Current, which

originates as a branch of Equatorial South Atlantic Current
and travels along the Brazilian coast merging with the
Malvinas Current at  about 35°S. This region is
denominated Subtropical Convergence Zone and migrates
southward in the summer and northward in the winter. The
Brazilian Current is composed of different water masses
and at Santos Basin region reaches approximately about
750 m thickness (Silveira et al., 2000). The physiographic
characteristics of the area, such as the São Paulo Bight
exert strong influence on Brazilian Current circulation,
causing significant coastal upwellings (Mahiques et al.,
2002).

MATERIAL AND METHODS

The 60 samples on which this study is based were
collected from three cores: SAN 26 (23°42’S, 42°21.1’W; 384
m water depth), SAN 23 (23°49.5’S, 42°17.8’W; 630 m water
depth) and SAN 65 (24°03’S, 41°54.9’W; 1,130 m water depth).
All consist of mudstones detritally derived with turbiditic
sand lenses (Figure 1).

Figure 1. Map of the study area with location of the cores.
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The material was provided by Petróleo Brasileiro S.A.
(PETROBRAS) as dried sediments and each sample has been
sieved into a single fraction of 0,063 mm. The fraction coarser
than 0,063 mm was used for this study. The whole assemblage
of each core, presented in the Appendix 1, was studied both
on its taxonomic and taphonomic aspects. All ostracodes
were picked and mounted using conventional
micropaleontological techniques. The specimens illustrated
here were photographed using SEM at Centro de Microscopia
Eletrônica da Universidade Federal do Rio Grande do Sul.

The last glacial maximum (LGM), postglacial and
Holocene limits were based chiefly on oxygen isotopic
analysis of the foraminifer Cibicidoides from the deepest
core (SAN 65). Additionally, Mg/Ca analysis on ostracode
carapaces and the faunal turnover recorded were also
considered to propose those divisions. Isotopic and trace
elements analyses were done at Laboratório de Geologia
Isotópica da Universidade Federal do Pará, and at Duke
University, North Carolina, USA, respectively. According to
the results, SAN 65 core section covers the marine isotopic
stages (MIS) 1, 2 and part of MIS 3, which corresponds to
the last 30 Ka, approximately. Due to the proximity between
the studied cores the faunal changes recorded were
tentatively linked to those seen in cores SAN 26 and SAN 23,
to place the above mentioned events in the three cores.

All the figured specimens are held at Museu de
Paleontologia, Ostracode section (MP-O), Universidade
Federal do Rio Grande do Sul, under the numbers 1840, and
1944 to 1975.

GEOCHEMICAL STUDIES

To complement faunistic data, geochemical analysis
of trace elements and stable isotopes were carried out in
ostracodes and foraminifers, respectivelly. Since the
incorporation of magnesium into the ostracode carapace
depends mainly on the water temperature, Mg/Ca analysis is
traditionally employed in this calcitic microfossil for
paleothermometry in both marine and nonmarine
environments. The principles of this technique are thoroughly
discussed in Dwyer et al. (1995, 2002).

It has been stated that juveniles incorporate larger
amounts of Mg into their shells than adults. However, in
recent studies Keyser & Walter (2004) and Kondo et al. (2005)
presented new data on calcification and trace elements
incorporation in ostracodes shell. This matter surely deserves
additional investigation, but Kondo’s article show that the
use of adult well preserved specimens is essential to get
good results, because the Mg has an uneven distribution in
ostracode carapaces due to its chitino-calcitic composition.

 The ostracodes chosen for Mg/Ca analysis were species
of Krithe, and the equation to deduce the paleotemperatures
used was the proposed by Dwyer et al. (1995). The distribution
pattern of this genus is defined basically by the temperature,
what explains its abundance in deep waters. The Krithe
ecological preference was testified by the shallowest core,
SAN 26 (384 m depth), which had only one sample with adult

specimens. In the other two cores, SAN 23 (630 m depth) and
SAN 65 (1,130 m depth), the abundance of that genus
increased with depth. However, in many samples only
juveniles were found, making an evaluation of bottom water
temperatures through time not possible. The results of Mg/
Ca analysis are shown in Table 1.

Results of oxygen isotopic analysis of ostracodes valves
have become more commonly quoted in published texts in
recent years (see Didié & Bauch, 2002; Mazzini, 2005). Genera
such as Krithe, Poseidonamicus and Bythocypris having
been used as target species, however, the technique is still
being refined and results thus far appear to be not as robust
as those obtained from foraminifers. Previous studies have
shown that ostracodes present a vital effect and the isotopic
signal has an offset from the equilibrium (Didié & Bauch,
2002). For this reason, the isotopic analysis in this paper
were carried out in the foraminifer Cibicidoides from SAN 65
core. This core has been chosen because it is the deepest
and, consequently, located in a more stable hydrological

Sample Core Species Instar  VPI   Mg/Ca

1  SAN 26-19  Krithe reversa A  1 12,10

2  SAN 23-01  Krithe reversa A  2 15,38

3  SAN 23-02  Krithe reversa A  2 13,38

4  SAN 23-03  Krithe reversa A  2 15,01

5  SAN 23-04  Krithe coimbrai A lost -

6  SAN 23-05  Krithe reversa A  2 10,09

7  SAN 23-06  Krithe reversa A  2 12,78

8  SAN 23-07  Krithe gnoma A  1/2 10,94

9  SAN 23-08   Krithe sp. A  lost -

10  SAN 23-10  Krithe coimbrai A  lost -

11  SAN 23-11  Krithe sp. A  2 11,51

12  SAN 23-12  Krithe reversa A  2 10,06

13  SAN 23-13  Krithe coimbrai A  3 10,10

14  SAN 23-14  Krithe coimbrai A  2 11,69

15  SAN 23-15  Krithe dolichodeira A  2 12,39

16  SAN 23-16  Krithe sp. A  2 13,06

17  SAN 65-01  Krithe dolichodeira A  1/2 10,76

18  SAN 65-02  Krithe gnoma A  3 11,31

19  SAN 65-03  Krithe sp. A  1/2 10,21

20  SAN 65-04  Krithe sp. A  lost -

21  SAN 65-05  Krithe sp. A  2/3 11,98

22  SAN 65-06  Krithe sp. A  2/3 11,55

23  SAN 65-08  Krithe gnoma A  3 7,85

24  SAN 65-10  Krithe sp. A  lost -

25  SAN 65-16  Krithe sp. A  3 8,89

26  SAN 65-18  Krithe gnoma A  2 11,78

27  SAN 65-21  Krithe sp. A  1/2 9,70

28  SAN 65-22  Krithe reversa A  1/2 9,23

Table 1. Mg/Ca ratio in the analysed samples. VPI: Visual
Preservation Index (see Dwyer et al., 1995 for details).
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context. The data provided by those analyses are presented
in Figure 2.

SANTOS BASIN BATHYAL
OSTRACODE FAUNA DISTRIBUTION

SAN 26 Core
In this core 25 autochtonous taxa have been found, of

which Bradleya sp., Cytherella sp., Pseudocythere aff. P.
caudata, Parakrithella hanai and Cobanocythere sp. are
the most common. In spite of having the lowest diversity,
this core does have horizons which evidence important faunal
turnover events.

The number of species remains static until the middle
part of the core, where a small increase takes place (Figure 3),
probably as a response to hydrological changes that allowed
the migration of species from deeper waters. In this part
Bradleya sp., Apatihowella (Apatihowella) melobesioides,
Polycope sp. 2, Pseudocythere aff. P. caudata and
Trachyleberis sp. are the dominant taxa. Subsequently,
between 125 and 100 cm, the diversity reduces to only four
species: Bradleya sp., Ambocythere sp., Apatihowella
(Apatihowella) melobesioides and Clinocythereis aff. C.
australis, the last one recorded so far only in the south Pacific
region (Jellinek & Swanson, 2003). Based on its low diversity,
this section is supposed to be the LGM. In the Pleistocene/
Holocene transition there is a small increase in the number of
species reflecting an assumed impact of the marine
transgression and associated environmental changes. Krithe
reversa, Macrocypris similis, Parakrithe sp. and
Cobanocythere sp. are the dominant constituent of that
assemblage.

An important characteristic of this core is the huge amount
of allochtonous ostracode species, identified by carapace
preservation, populational structure and previous record
from adjacent shallow waters. The small specific diversity
and the abundance of cytherellids are interpreted by some
authors as an indicator of OMZ and thermocline conditions,
although other factors may also influence their distribution
(Swanson et al., 2005). In modern oceans this zone is
considered an important barrier between neritic and bathyal
faunas, precluding vertical migration of species upslope.

SAN 23 Core
This core shows increase in specific diversity and

reduction in the allochtonous elements. It differs from
the previously described core because it contains
typically psycrospheric assemblages.  Among the
autochtonous taxa, the genera Krithe and Cytheropteron
are the most  diversif ied,  while  Apatihowella
(Apatihowella) melobesioides is the most abundant and
frequent species. The most important diversity changes
occur in the upper and lowermost sections of the core
while in the middle the turnovers are less significant.
Apparently, the LGM was more influent in the abundance
than in the diversity of assemblages (Figure 4). Krithe
reversa, Loxoconchidea minima, Rimacytheropteron

Figure 2. Oxygen stable isotope and paleotemperature (derived
from Mg/Ca ratio) curves based on SAN 65 samples analyses.

longipunctatum and Cobanocythere sp. are the most
important species and represent the LGM characteristic
assemblage. In the portion between 178-132.5 cm there is
a small diversity reduction, and in the Holocene,
Ambocythere sp., Bradleya sp., Bythocypris kyamos and
Apatihowella (Apatihowella) melobesioides are the
most abundant taxa.

Although globally Krithe has a broad bathymetric and
geographic distribution the genus is more abundant and
diversified in deep waters (Coles et al., 1994). Seven
species have been identified: Krithe dolichodeira, K.
pernoides sinuosa, K. trinidadensis, Krithe coimbrai,
Krithe morkhoveni ayressi, Krithe reversa and Krithe
producta. Cytheropteron is the second most diverse
genus, with four species: C. lobatulum, C. perlaria, C.
pinarense pinarense and Cytheropteron sp. The first two
species are the most important from a zoogeographic
standpoint, and will be discussed in more detail later in
this article.
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SAN 65 Core
SAN 65 is the deepest core with respect to water depth

and from which the largest number of samples were available
for study, where 63 species have been recorded. Additionally
in comparison to cores SAN 26 and SAN 23 there is a

Figure 3. Diversity and abundance variations along SAN 26 core.

Figure 4. Diversity and abundance variations along SAN 23 core.

reduction in both number and abundance of allochtonous
species.

The assemblages change many times along the core,
however, it is just before the LGM that the diversity decreases
significantly. During the LGM the number of species show a
small increase when Krithe producta, Polycope sp. 2,
Macromckenzia sp. and Cobanocythere sp. are the most
abundant species. The most important faunal change is seen
at the Pleistocene/Holocene boundary, when the fauna
becomes more diversified and Apatihowella (A.)
melobesioides, Bythocypris kyamos, Krithe dolichodeira and
Poseidonamicus pintoi are the dominant components of the
assemblage (Figure 5).

The faunal turnover pattern is similar to that described
by Cronin & Raymo (1997) for the North Atlantic in which
those authors noted a reduction in diversity during the
glacials and an increase in interglacials, during the Pliocene.
Those authors suggested that the faunal changes resulted
from the vertical migration of taxa in response to glacial
environmental changes what suggest a possible explanation
for SAN 65 faunal changes. In the Holocene Pseudocythere
aff. P. caudata, Krithe producta, Apatihowella (A.)
melobesioides,  Bythocypris kyamos  and
Rimacytheropteron longipunctatum are the most abundant
species. The most conspicuous characteristic of the
ostracode fauna in this core is the occurrence of Indo-
Pacific species such as Cytheropteron lobatulum and
Cluthia australis. Microceratina, Saida and Philoneptunus
also occur, being the last one known so far in Oceania and
Indic Ocean.

Figure 5. Diversity and abundance variations along SAN 65 core.
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Figure 6. A, Cytherella sp. 1, MP-O-1840, RV; B, Macromckenziea sp., MP-O-1944, RV; C, Macrocypris similis, MP-O-1945, RV; D,
Bythocypris kyamos, 1998, MP-O-1946, RV; E, Loxoconchidea minima, 1975, MP-O-1947, RV; F, Pseudocythere cf. P. caudata, MP-O-
1948, RV; G, Cobanocythere sp., MP-O-1949, RV; H, Saida sp., MP-O-1950, RV; I, Apatihowella (Apatihowella) melobesioides, MP-O-
1951, RV; J, Philoneptunus provocator, MP-O-1952, RV; K, Clinocythereis aff. C. australis, MP-O-1953, RV; L, Trachyleberis sp., MP-O-
1954, RV; M, Bradleya sp., MP-O-1955, LV; N, Ambocythere sp., MP-O-1956, RV; O, Poseidonamicus pintoi, MP-O-1957, RV; P, Krithe
dolichodeira, MP-O-1957, RV; Q, Krithe coimbrai, MP-O-1959, RV. Scale bars = 100 µm.
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Figure 7. A, Krithe pernoides sinuosa, MP-O-1960, RV; B, Krithe trinidadensis, MP-O-1961, LV; C, Krithe reversa, MP-O-1962, RV; D,
Krithe  morkhoveni ayressi, 1994, MP-O-1963, LV; E, Krithe producta, MP-O-1864, LV; F, Parakrithe sp., MP-O-1965, RV; G, Parakrithella
hanaii, MP-O-1966, RV; H, Microceratina sp., MP-O-1967, RV; I, Cytheropteron perlaria, MP-O-1968, RV; J, Cytheropteron lobatulum, MP-
O-1969, RV; K, Cytheropteron pinarense pinarense, MP-O-1970, RV; L, Cytheropteron sp., MP-O-1971, RV; M, Rimacytheropteron
longipunctatum, MP-O-1972, RV; N, Cluthia australis, MP-O-1973, RV; O, Polycope sp. 1, MP-O-1974, RV; P, Polycope sp. 2, MP-O-1975,
LV. Scale bars = 100 µm.
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DISCUSSION AND CONCLUSIONS

This study revealed that ostracode faunas in the Santos
Basin slope changed significantly both in diversity and
abundance during the Late Quaternary. Such changes may
be attributed to environmental changes induced by
paleoclimatic events that altered ambient conditions at
bathyal depths.

Geochemichal analyses indicate important hydrological
changes especially during the LGM and Pleistocene/
Holocene boundary. Data from trace elements illustrate a deep
sea bottom water temperatures decrease during the LGM in
SAN 23 and SAN 65 cores but then increase in the upper
(Holocene) section. The oxygen isotopes and Mg/Ca
reinforced the faunal analysis, allowing a better relation
between faunal turnover and oceanographic events.
According to the isotopic data, which agree with the standard
curve proposed by Pisias et al. (1984), the samples here
studied cover the MIS 1, 2 and part of 3.

The assemblages from the three cores differ according
to the bathymetry or age, whereas in the Holocene they are
mainly influenced by the present hydrological
characteristics. The generic similarity with other global
bathyal faunas is striking, reinforcing the pandemic
distribution trend of some taxa in deep waters (Figures 6
and 7). The two top samples in all cores are rich in shallow
water taxa carried downslope by sedimentary processes.
The thermocline has an important effect on species
distribution, seen by diversity reduction in SAN 26 core
(384 m), although one could suggest that the thermocline
and some other variable which was not measured are
coincident. Therefore, the possibility that some other factor
may be involved needs to be acknowledged.

The LGM in all cores is always linked to a diversity reduction
except for SAN 65 core, followed by an increase in the
subsequent interglacial. Similar results were pointed out by
Cronin & Raymo (1997) in the North Atlantic Pliocene, Cronin
et al. (1999), Rodriguez-Lázaro & Cronin (1999) in the North
Atlantic Quaternary, and Passlow (1997) in Indo Pacific. The
faunal turnover is probably a result of vertical migration along
the slope in response to hydrologic changes. Krithe species
also increased in the LGM of both SAN 23 and SAN 65 cores.

The presence of taxa typical from Indo Pacific, as
Cytheropteron lobatulum, Philoneptunus provocator and
Cluthia australis shows that migration routes between the
Atlantic and Pacific oceans have been established during
the glacial, promoting the distribution of bathyal ostracodes.

ACKNOWLEGEMENTS

The authors are indebted to Petróleo Brasileiro S.A.
(PETROBRAS) that provided the cores of this study. Thanks
are also extended to Conselho Nacional de Desenvolvimento
Científico e Tecnológico (proc. 140091/01-7) and Fundação
Coordenação de Aperfeiçoamento de Pessoal de Nível
Superior (proc. BEX1353/03-9) for providing financial support

for this study. We are also deeply indebted to Kerry M.
Swanson, Julio Rodriguez-Lázaro and João C. Coimbra for
manuscript revision and useful comments.

REFERENCES

Ayress, M.; Neil, H.; Passlow, V. & Swanson, K. 1997. Benthonic
ostracods and deep watermasses: a qualitative comparison of
Southwest Pacific, Southern and Atlantic Oceans.
Palaeogeography, Palaeoclimatology, Palaeoecology,
131:287-302.

Coles, G.; Whatley, R. & Moguilevsky, A. 1994. The ostracode
genus Krithe from the Tertiary and Quaternary of the North
Atlantic. Palaeontology, 37(1):71-120.

Cronin, T.M.; Boomer, I., Dwyer, G.S. & Rodriguez-Lázaro, J.
2002. Ostracoda and Paleoceanography. In: J.A. Holmes & A.
Chivas (eds.) The Ostracoda - Applications in Quaternary
Research, Geophysical Monograph 131, American Geophysical
Union, p. 99-120.

Cronin, T.M.; de Martino, D.M.; Dwyer, G.S. & Rodriguez-Lázaro, J.
1999. Deep-sea ostracode species diversity: response to late
Quaternary climate change. Marine Micropaleontology, 37:231-249.

Cronin, T.M. & Raymo, M.E. 1997. Orbital forcing in deep-sea
benthic species diversity. Nature, 385:624-626.

Didié, C. & Bauch, H.A. 2002. Implications of Upper Quaternary
stable isotope records of marine ostracodes and benthic
foraminifers for paleoceanographical investigations. In: J.A
Holmes & A. Chivas (eds.) The Ostracoda - Applications in
Quaternary Research, Geophysical Monograph 131, American
Geophysical Union, p. 279-300.

Dingle, R.V. & Lord, A.R. 1990. Benthic ostracods and deep water-
masses in the Atlantic Ocean. Palaeogeography,
Palaeoclimatology, Palaeoecology, 80:213-235.

Drozinski, N.G.S.; Coimbra, J.C.; Carreño, A.L. & Bergue, C.T.
2003. Ostracoda cool water masses indicators from the Rio
Grande do Sul state, Brazil – a first approach. Revista Brasilei-
ra de Paleontologia, 5:59-71.

Dwyer, G.S.; Cronin, T.M. & Baker, P.A. 2002. Trace elements in
marine ostracodes. In: J.A. Holmes & A. Chivas (eds.) The
Ostracoda - Applications in Quaternary Research, Geophysical
Monograph 131, American Geophysical Union, p. 205-226.

Dwyer, G.S.; Cronin, T.M.; Baker, P.A.; Raymo, M.E.; Buzas, J.S.
& Corrège, T. 1995. North Atlantic deepwater temperature
change during Late Pliocene and Late Quaternary climatic
changes. Science, 270:1347-1351.

Jellinek, T. & Swanson, K.M. 2003. Report on the taxonomy,
biogeography and phylogeny of mostly living benthic
Ostracoda (Crustacea) from deep-sea samples (intermediate
water depths) from the Challenger Plateau (Tasman Sea) and
Campbell Plateau (Southern Ocean), New Zealand.
Abhandlungen der Senckenbergischen Naturforschenden
Gesellchaft, 558:1-329.

Keyser, D. & Walter, R. 2004. Calcification in ostracodes. Revista
Española de Micropaleontologia, 36:1-11.

Kondo, H.; Toyofuku, T. & Ikeya, N. 2005. Mg/Ca ratios in
the shells of cultered specimens and natural populations of
the marine ostracode Xestoleberis hanaii (Crustacea).
Palaeogeography, Palaeoclimatology, Palaeoecology,
225:3-13.

Kowsmann, R. & Costa, M. 1979. Sedimentação quaternária da
margem continental brasileira e das áreas oceânicas adja-



209BERGUE ET AL. - OSTRACODE DIVERSITY IN THE SANTOS BASIN

PROVA
S

centes, Rio de Janeiro, CENPES/DINTEP, p. 1-55 (Série Pro-
jeto Remac 8).

Mahiques, M.; Silveira, I.; Sousa, S.H. & Rodrigues, M. 2002.
Post-LGM sedimentation on the outer shelf of the northeastern
part of the São Paulo bight, southeastern Brazil. Marine
Micropaleontology, 181:387-400.

Mazzini, I. 2005. Taxonomy, biogeography and ecology of Quaternary
benthic Ostracoda (Crustacea) from circumpolar deep water of
Emerald Basin (Southeast Ocean) and the S Tasman Rise (Tasman
Sea). Senckenbergiana Maritima, 35(1):1-119.

Passlow V. 1997. Quaternary ostracods as palaeoceanographic
indicators: a case study off southern Australia. Palaeogeography,
Palaeoclimatology, Palaeoecology, 131:315-325.

Pisias, N.G.; Martinson, D.G.; Moore, T.C.; Shackleton, N.J.; Prell,
W.; Hays, J. & Boden, J. 1984. High resolution stratigraphic
correlation of benthic oxygen isotopic records spanning the
last 300,000 years. Marine Geology, 56:119-136.

Rodriguez-Lázaro, J. & Cronin, T.M. 1999. Quaternary glacial
and deglacial Ostracoda in the thermocline of the Little Bahama
Bank (NW Atlantic): palaeoceanographic implications.
Palaeogeography, Palaeoclimatology, Palaeoecology,
152:339-364.

Silveira, I; Schmidt, A.; Campos, E.; Godoi, S. & Ikeda, Y. 2000. A
corrente do Brasil ao largo da costa leste brasileira. Revista
Brasileira de Oceanografia, 48(2):171-183.

Swanson, K.M.; Jellinek, T. & Malz, H. 2005. The platycopine
condition: new observations on reproduction, respiration and
feeding in living, deep-sea Platycopina (Crustacea: Ostracoda).
Senckenbergiana Maitima, 35(2):157-187.

Received April, 2006; accepted in June, 2006.

Appendix. List of autochtonous Ostracoda species recorded in
the present study.

Order Podocopida Sars, 1866
Suborder Platycopina Sars, 1866
Family Cytherellidae Sars, 1866
Cytherella serratula (Brady, 1880)
Cytherella hermargentina Whatley et al., 1998
Cytherella sp. 1
Cytherella sp. 2
Suborder Podocopina Sars, 1865
Superfamily Cypridacea Baird, 1845
Family Pontocyprididae Müller, 1894
Australoecia atlantica Maddocks, 1977
Australoecia sp.
Family Paracyprididae Sars, 1923
Phlyctenophora zealandica Brady, 1880
Family Macrocyprididae Müller,1912
Macropyxis tenuicauda (Brady, 1880)
Macromckenziea sp.
Macrocypris similis Brady, 1880
Macrocypris sp. 1
Macrocypris sp. 2
Superfamily Bairdiacea Sars, 1888
Family Bairdiidae Sars, 1888
Subfamily Bairdiinae Sars, 1888
Bairdoppilata ex gr. hirsuta (Brady, 1880)
Subfamily Bythocypridinae Maddocks, 1969

Bythocypris kyamos Whatley et al., 1998
Bythocypris sp.
Superfamily Cytheracea Müller, 1894
Family Loxoconchidae Sars, 1925
Loxoconchidea minima Bonaduce et al., 1975
Loxoconcha sp.
Loxocauda sp.
Family Bythocytheridae Sars, 1926
Jonesia sp.
Pseudocythere  aff. P. caudata Sars, 1866
Bythoceratina sp. 1
Bythoceratina sp. 2
Bythocythere sp.
Family Paracytheridae Puri, 1974
Nunana vandenboldi Aiello & Szczechura, 2001
Family Microcytheridae Klie, 1938
Cobanocythere sp.
Microcythere sp.
Family Cytheridae Baird, 1850
Heinia aff. H. howei Bold, 1985
Saida sp.
Ruggieriella  aff. R. decemcostata Colalongo & Pasini, 1980
Ruggieriella sp.
Pontocythere sp.
Hemicytheridea sp.
Family Trachyleberididae Sylvester-Bradley, 1948
Subfamily Trachyleberidinae Sylvester-Bradley, 1948
Apatihowella (A.) melobesioides (Brady, 1869)
Philoneptunus provocator Jellinek & Swanson, 2003
Clinocythereis aff. C. australis Ayress & Swanson, 1991
Trachyleberis sp.
Subfamily Buntoniinae
Ambocythere sp.
Family Thaerocytheridae Hazel, 1967
Poseidonamicus pintoi Benson, 1972
Bradleya sp.
Family Krithidae Mandelstam, 1960
Krithe dolichodeira Bold, 1946
Krithe trinidadensis Bold, 1958
Krithe pernoides sinuosa Ciampo, 1986
Krithe coimbrai Carmo & Sanguinetti, 1999
Krithe gnoma Carmo & Sanguinetti, 1999
Krithe reversa Bold, 1958
Krithe morkhoveni ayressi Coles et al., 1994
Krithe producta Brady, 1880
Parakrithe sp.
Parakrithella hanaii Hartmann, 1962
Family Xestoleberididae Sars, 1866
Xestoleberis meridionalis Müller, 1908
Family Cytheruridae Müller, 1894
Subfamily Cytherurinae Müller, 1894
Cytherura sp.
Subfamily Eucytherurinae Puri, 1974
Eucytherura sp. 1
Eucytherura sp. 2
Eucytherura batalaria? Ayress et al., 1995
Hemiparacytheridea sp.
Xylocythere sp.
Microceratina sp.
Subfamily Cytheropterinae Hanai, 1957
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Pedicythere variabilis? Bold, 1988
Cytheropteron porterae Whatley & Coles, 1987
Cytheropteron perlaria Hao, 1988
Cytheropteron lobatulum Ayress et al., 1994
Cytheropteron  pinarense pinarense Bold, 1946
Cytheropteron sp. 1
Cytheropteron sp. 2
Cytheropteron sp. 3
Aversovalva aff. A. atlantica Whatley & Coles, 1987
Rimacytheropteron longipunctata (Breman, 1976)
Swainocythere? sp. 1
Swainocythere sp. 2
Gen. et sp. indet.
Family Leptocytheridae Hanai, 1957
Cluthia australis Ayress & Drapala, 1996
Cluthia sp.
Family Eucytheridae Puri, 1954
Eucythere sp. 1
Eucythere sp. 2
Family Paradoxostomatidae Brady & Norman, 1889
Subfamily Paradoxostomatinae Brady & Norman, 1889
Paradoxostoma sp.
Cytherois sp.
Order Myodocopida Sars, 1866
Suborder Cladocopina Sars, 1866
Family Polycopidae Sars, 1866
Polycope sp. 1
Polycope sp. 2
Polycope sp. 3


