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OSTRACODOPHILI

FROM NAPLES 1963 TO ROME 2013
ABRIEF REVIEW OF HOW THE INTERNATIONAL RESEARCH GROUP
ON OSTRACODA (IRGO)
DEVELOPED AS A SOCIAL COMMUNICATION SYSTEM

The first international symposium on Ostracoda was held in Italy 50
years ago (10-19 June 1963) at the Stazione Zoologica di Napoli. The event
was organised by Dr. Harbans Puri, a confirmed ostracodologist from the
Florida Geological Survey, Tallahassee, and the young geologist Dr. Gioacchi-
no Bonaduce who was appointed at the Zoological Station to cooperate with
H. Puri on the revision of the ecological distribution of the ostracods in the
Bay of Naples. The ostracod fauna of the bay was taxonomically well docu-
mented through the monographic study of G. W. MULLER (1894) but its ecol-
ogy was poorly known. At the symposium 28 specialists attended, from which
23 were ostracodologists coming from 11 countries. During the 10 days,
aspects related to morphology, ecology and to the taxonomic system of
Recent and fossil ostracods were discussed. The presentations were followed
by in-depth discussions from which emerged a general consensus of the
necessity to create an international research group on Ostracoda which
should keep contact through active communication and effective scientific
exchanges of material and ideas. A volume edited by H. PURI (1964) collect-
ed 20 presentations and the round-table discussions grouped into seven ses-
sions. The philosophy of this symposium and the logical outcome, of what is
now known as the IRGO was in line with the general atmosphere of the mod-
ern ecological and evolutionary research being done at the beginning of the
1960ies in North America and in Europe.

It is pointed out that a part of the important advances in ostracod
research during the last 50 years is due to the social relationships developed
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by ostracod practitioners within the IRGO as well as on the social and eco-
nomic situation of particular historical moments. The way ostracodology
developed depending inter alia on sociological aspects was until now seldom
discussed. Early reviews dealing with the advancement of general and/or spe-
cial topics of ostracodology, like those presented in other ISO meetings, dealt
mainly with the ostracod research within a utilitarian perspective and with
documentation of conceptual aspects. We have particularly in mind the intro-
ductory lectures presented during the ISO-8 1982 in Houston and ISO-9 in
Shizuoka 1985, published in the volumes edited by R. MADDOCKS (1983) and
by T. HANAI ez al. (1988) respectively.

For the present review of the advancement of ostracodology related to
its sociological context, we divided the time elapsed between the 1% and the
17t ISO events into three periods, namely a first one from the Naples meet-
ing to about 1982 — 1985, a second one up to about 2003 — 2005, and the last
one until the present day, 2013.

We emphasize that the reciprocal empathy of the participants for coop-
eration led during the first period to the initiation of important activities,
namely the organisation of ISO meetings at 2-3 years intervals. Those of Hull
organised by J. Neale in 1967 and the Pau meeting (1970) of H. ]J. Oertli,
remained memorable in the history of ostracodology. The production of the
quarterly newsletter, The Ostracodologist, by E. Gerry certainly improved
communication and contributed to what G. Bonaduce so nicely named, “the
large family of ostracodologists” (dictum expressed during the ISO-5, Ham-
burg 1974). Further on, confirmed scientists and their young students profit-
ed from these emulative activities which led to long-term research projects
and collaborations. These aspects will be substantiated through examples.
The success of research activities during the 1965-1985 phase is related to
applied research in the oil industry as well as to the large interest in the explo-
ration of the world deep sea domain by zoologists and palaeontologists.
Ostracodologists profited also from the research politics within national and
international programmes. Some of the actors who met at the first three ISO
symposia were strong and gifted personalities who offered opportunities of
research in their laboratories to a whole new young generation of students.
Our presentation offers examples from European and North American
research groups who obtained impressive results studying both marine ostra-
cods from the Mediterranean Sea and/or the Atlantic and Pacific oceans or
from non-marine environments of various continents.

The next period between 1985 and the beginning of the new century saw
the development of a completely new direction of research, namely the impor-
tance of ostracod research for the oil industry diminished whereas the inter-
est for environmental research on large topics like the study of global events
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and the long-term climate change increased. New research teams emerged
using other methods. While in the former period methods for biostratigraph-
ical research using ostracods were at a premium, during the next years meth-
ods based on the measurement of trace elements and isotopes in the valves of
ostracods became increasingly common. Some of the new methods were
developed through collaborative research where geochemists were in tied
contact with ostracod specialists trained for (palaeo)ecology and/or zoology
and palaeontology. Ostracodology, at least in Europe, profited from the sci-
ence politics of the European Community where funds were offered to inter-
national teams working on large projects and where participants were asked
to visit (reciprocally) their colleagues in the other labs. Some of these projects
dealt with general biologic problems like the study of sexual/asexual repro-
duction of ostracods, as compared to other invertebrate groups, or the pro-
tection of aquatic environments at both local and regional scales. A third gen-
eration of ostracodologists grew during this time-period which now forms the
basis for present-day research dynamics. Besides inter-laboratories activities
we show that the increase of ostracod meetings additionally to the interna-
tional one at a tri-annual rhythm became a new social phenomenon within the
IRGO. The establishment of regular symposia at the European level, the
EOM-s, alternating with the ISO-s and with the annual national meetings
increased the possibility to communicate directly between specialists and
complemented other activities based on rapidly developing electronic media.
The field excursions especially became attractive for many participants and
the national ostracod meetings became truly international through their
widening participation.

Another aspect which has to be pointed out is the trend of the
researchers dealing with Palaeozoic ostracods who since the Saalfelden-ISO
had their own discussion-group, IRGPO. Gradually the merging of this latter
group with those dealing with post-Palacozoic ostracods at various meetings
improved the communication between specialists and enlarged the general
perception of evolutionary aspects of selected groups.

We choose for the beginning of the last period the 2003-2005 year — a
moment when communication and meeting possibilities increased again.
Note for instance that in 2003 besides the EOM meeting in Cuenca during
the summer another ostracod meeting was organised during the autumn in
U.S.A. within the annual convention of the G.S.A., and two years latter we
had an ISO meeting in Berlin. R. Matzke-Karasz, K. Martens and M. Schu-
dack at the 15 ISO offered a comprehensive review of the main achieve-
ments of previous ostracod research upon which one could see where more
intensive investigations should be done. We confirm largely their analysis and
point out that the major topics and projects existing during the previous peri-
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od continued during this recent one but with a stronger development of inter-
continental cooperation. The integration within the IRGO structures of col-
leagues from South America and Asia is clearly visible but more can be done
in the future. If this represents a major success, we see also during these last
years a regression in the number of ostracodologists, in many countries,
and/or the closure of research laboratories, especially those related to
micropalaeontology, where earlier we had dynamic research teams. Moreover,
we note the increased difficulties for young and gifted students to get access
to research funds and/or to long-term research positions.

Amongst topics of research which now became more fashionable, we
cite the reconstruction of palacoclimate using transfer functions, the building
of large datasets of ostracod distributions for regional and intercontinental
studies, and the implementation of actions which should lead to taxonomic
harmonisation. Within this context we stress out the growing importance of
the development of effective data bases for the existing ostracod information.
We recognise the services of E. Kempf data base and more recent ones, the
NODE, NANODe and OMEGA. Projects within which molecular biologi-
cal techniques are routinely used, combined with sophisticated morphologi-
cal information, expanded in their importance during this last period.

As our conclusion we present one of the activities which developed step-
wise during the whole 50 year period, namely the way to describe or illustrate
ostracods and to use this information with data on the environment within
which ostracods lived or are still living. It started with discussions and steer-
ing committees in Naples, continued during the second period with the
advent of SEM techniques and the proposal of “The new Palaeontography”
of P. Sylvester-Bradley, leading nowadays to computer tomography and con-
focal laser scanning microscopy being used for ostracods. This offers new
possibilities for communication and exchange of material without museums
being obliged to loan unique specimens of high value. Also, geometric mor-
phometrics is another way to visualise and to illustrate ostracods which
change in space and through time.

We show also that for the documentation of the environment as per-
ceived by ostracods and/or ostracodologists we have nowadays new possibil-
ities for characterising subtle changes at various spatial and temporal scales.

Finally, we should mention the comment of the current President of the
IRGO, Renate Matzke-Karasz, who wrote in her Ostracodophili report:
“despite our luck to work in this new world allowing information exchange
on so many different levels, in virtual rooms, using a plethora of information
technologies, none of them will ever surpass the quality of discussions led in
real rooms, among real people. There is no replacement for the sparkling
debates taking place during conferences, the eye-to-eye talks among col-
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leagues, the personal exchange of knowledge and expertise during a work-
shop, the magic beginners’ feel when first meeting the persons behind those
names known only from literature.”!

We dedicate this presentation to the memory of our colleagues who left us during this long peri-
od, but who during their life gave a chance to many creative students to become “Ostracodophili”. We
should do the same before we will leave the ostracodology scene.
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JOSEP ANTONI AGUILAR-ALBEROLA & FRANCESC MESQUITA-JOANES

THE HATCHING PROCESS IN CYPRIDIDAE OSTRACODS:
MORPHOLOGY AND FUNCTION OF THE A-9 STAGE

Due to its unpredictability, the emergence of juvenile ostracods when
hatching from the egg is very difficult to observe and therefore remains a
poorly understood process. Remarkably, ROESSLER (1998) described it in
detail, including a description of a prenauplius A-9 stage involved in hatch-
ing events of Cyprididae ostracods. To facilitate studying this event, we
used a hypochlorite treatment that allowed observation of the interior of
Heterocypris eggs in the later phases of embryo development (AGUILAR-
ALBEROLA & MESQUITA-JOANES, in press). Some of the more mature treat-
ed eggs suffered premature hatching, permitting observation of the process
in more detail. Inside the egg, the poorly known stage A-9 develops. This
prenauplius stage has two pairs of limbs on the anterior chamber; the first
are the antennules, while the second corresponds to the fused group of the
antennae and mandibles, observed by checking homology by formation.
This is apparently the first time that such fusion of the second and third
pairs of appendages during development is described in crustaceans. On
the caudal part of the A-9 stage we found a folded structure, herein called
the RPB (Roessler Protruding Bursa), separated by a membrane from the
anterior chamber. Before hatching, the moulting process starts (apolysis)
leading to the formation of instar A-8 inside the egg. After the egg mem-
brane breaks, the juvenile instar A-8, still inside the A-9 exoskeleton,
emerges from the egg helped by the swelling of the RPB (Fig. 1), demon-
strating that it is a necessary structure for the hatching process and there-
fore the A-9 exoskeleton is not merely a protective cover for the A-8 instar.
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Fig. 1 — A, Lateral view
of a Heterocypris barbara
hatching stage, which
corresponds to instar A-
8 inside the anterior
chamber of the A-9
stage, with the transpar-
ent Roessler Protruding
Bursa (RPB) fully inflat-
ed. B-C, detail of the
limbs of Heterocypris
bosniaca, the outermost
part corresponds to the
cuticle of stage A-9, and
inside the limbs of instar
A-8 can be observed; B,
lateral view; C, ventral
view.

After a few minutes the moulting process finishes (ecdysis) through the
emergence of a free A-8 instar from inside the A-9 remains.
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GIUSEPPE AIELLO, DIANA BARRA & ROBERTA PARISI

VARIABILITY IN ORNAMENT AND SHAPE OF THE GENUS
UROCYTHEREIS FROM A SOUTHERN ITALY BAY (IONIAN SEA)

High-degree variability in ostracod shell sculpture is a recurring prob-
lem experienced by authors dealing with studies of shallow marine assem-
blages. Seemingly well-distinct features occurring in some infralittoral ostra-
cod taxa lead taxonomists either to propose a large number of specific names,
which frequently have not stood the test of time, or to “lump” together very
different forms.

During the study of the Recent ostracods of the La Strea Bay (AIELLO ez
al., 2006) some hundreds of Urocythereis specimens were collected and
assigned to three species: U. margaritifera (MULLER, 1894), U. distinguenda
(NEVIANT, 1928) and Urocythereis sp. 1 (sensu BARRA, 1997). The presence of
shells exhibiting transitional characters between the former two species (then
included in U. margaritifera) indicated an unsolved taxonomic issue. The
uncertain taxonomy of Urocythereis is due to the variability of the shell orna-
mentation and consequently species limits within the genus remain partly
ambiguous.

To solve this problem, we have used two different methods of morpho-
logical analyses to assess how many species of Urocythereis inhabit the Recent
bottom sediments of the La Strea Bay. One method is the comparison of orna-
ment morphology, taking into special account the features of the reticulation.
The other method is the morphometric analysis of the outline, by means of
the computer program Morphomatica (LINHART ez a/., 2006).

Analyses of reticulation patterns in Hemicytheridae and Trachyleberidi-
dae were originally undertaken by LIEBAU (1969, 1971) and BENSON (1971,
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Fig. 1 — Dorsal median group of fossae in U. margaritifera (a), U. distinguenda (b), U.? margaritife-
ra (c) e Urocythereis sp. 1 (d)
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1972), evidencing the relevance of homologous structures for systematics and
evolution studies. OKADA (1981, 1982) clarified the relationship between epi-
dermal cells and reticulation meshes, and observed that in the specimens per-
taining to the same species the structure of the fossae/muri system is steady.

In order to evaluate the variability range of the ornament features in Uro-
cythereis, we have selected five areas where homologous fossae-muri can be
recognized in the three forms (“species”). Such areas are: the pre-ocular area,
the two concentric rows of fossae running parallel to the anterior margin, the
antero-median group of three fossae just behind them, the dorsal median
group (ATHERSUCH, 1977) situated between the post-ocular sinus and the
sub-central area (Fig. 1) and the caudal group.

Some groups of fossae are relatively steady while others can vary in shape
or in number of fossae (by subdivision). Celation, the development of an
outer layer of calcite overlapping the reticulation (SYLVESTER-BRADLEY &
BENSON, 1971) is a morphological disturbance able to hide some features, in
part or completely.

Fossal pattern variations have been compared with shape analysis
obtained through Morphomatica, an user-friendly computer programme
designed for the morphometric analysis of the ostracod outline.

Results seem to indicate that the combined study of outline and orna-
ment variability would be a useful tool for species discrimination.
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DERYA AKDEMIR & OKAN KULKOYLUOGLU

ON THE RELATIONSHIP BETWEEN CLIMATIC CHANGES
AND ECOLOGY OF OSTRACODS IN HATAY REGION, TURKEY

This study was performed to determine distribution and ecological char-
acteristics of recent freshwater ostracods from Hatay region which is located
at the most southern part of Turkey. Samples were collected from 70 stations
with 12 different habitat types (lake, dam, pond, pool, through, ditches, irri-
gation canal, creek, stream, river, waterfall and spring) from almost sea level
11m to 740 m of altitude during the summer of 2012. Totally, 19 recent fresh-
water ostracod species were found and 14 of them (Darwinula stevenson,
Candona neglecta, Pseudocandona albicans, Cypridopsis vidua, Prionocypris
zenkert, Ilyocypris inermis, 1. monstrifica, Herpetocypris intermedia, Psychro-
dromus oltvaceus, P. fontinalis, Potamocypris fallax, P. variegata, Zonocypris
costata, Limnocythere stationis) were reported as new for the region. In order
to assess the relation between species and environmental variables, a Canon-
ical Correspondence Analysis (CCA) was performed. The second axis of CCA
explained 79.7% of the cumulative variance of the relationship between 12
species and five environmental variables (elevation, pH, dissolved oxygen,
electrical conductivity, and water temperature). Accordingly, water tempera-
ture (p = 0.002, f = 4.327) and electrical conductivity (p = 0.014, f= 2.562)
were the most effective two factors on species (p < 0.05). Generally, ecologi-
cal tolerance and optimum estimates of species with wide distribution were
relatively higher than the mean of those species. Estimating optimum and tol-
erance values of species revealed that Herpetocypris chevreuxi displayed low-
est tolerance value for water temperature while Cypridopsis vidua showed the
highest value. If the studies showing air temperatures of southern regions of
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Turkey have a tendency to increase as well as the scenarios forecasting
increased air temperature in Mediterranean basin in future are considered,
Hatay will be under the threat of such climatic changes since it is part of this
region. Thus, under these circumstances, it is assumed that any change in
ambient temperature will eventually cause alteration in water bodies. If cur-
rent climatic scenarios are acceptable and correct, species with lower toler-
ance values will be critically affected from such changes. Future possibilities
are discussed for those ostracod species.
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LAILAH GIFTY AKITA, PETER FRENZEL & NICOLE BORNER

THE RECENT OSTRACOD FAUNA OF THE TANGRA YUMCO
LAKE SYSTEM, CENTRAL TIBETAN PLATEAU

The Tibetan Plateau is source area for most of the large southern and
eastern Asian rivers providing water for a large part of the world’s population.
Water availability on the plateau is mainly driven by the Indian and South-
East Asian monsoon systems. Understanding the processes influencing these
systems is crucial for a sustainable water management on the background of
climate change showing a serious impact onto the environmentally sensitive
Tibetan Plateau. Reconstruction of past hydrological changes provides the
data base for process understanding and climate modelling. One of the best
geo-archives for this purpose are lake sediments. Beside sedimentological and
geochemical proxies, microfossils are a powerful tool for palacoenvironmen-
tal analysis because they are sensitive for a range of environmental factors and
may integrate their effects. We are studying Ostracoda, the most important
zoological microfossil group in lakes on the Tibetan Plateau.

One of our main study areas is the Tangra Yumco lake system consisting
of Tangqun Co, Tangra Yumco and Xuru Co on the central Tibetan Plateau
(N 31°6’; E 86°36’) in altitudes of 4469 m, 4540 m and 4719 m asl. Tangra
Yumco is one of the five largest lakes of the Tibetan Plateau covering 818 km?.
Xuru Co (152 km?) and Tangqun Co (63 km?) are considerably smaller. Tan-
gra Yumco and Xuru Co are deep with 223 m respectively ¢. 210 m. Ancient
shorelines and lake terraces indicate past lake levels more than 200 m higher
than today. The remnant lake Tangqun Co has a salinity of about 100 %o, and
the larger lakes Tangra Yumco and Xuru Co have salinities of 8.3 %o and 3.2
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%o. The lakes represent a hydrologically closed basins. The water is charac-
terised by a high alkalinity and a pH above 9.0.

As a base for later core and outcrop analyses providing data for the
reconstruction of the evolution of the lake system, a survey of the Recent
ostracod fauna was carried out in 2009 — 2012. For documenting species dis-
tribution and driving environmental factors, we collected sediment surface
samples from c. 150 stations within the lakes and their catchment including
rivers, ponds, wetlands and springs. The lake samples cover a water depth
range of 0 to 223 m in Tangra Yumco. Lake samples were taken using a box
corer and Ekman grab, and samples from smaller water bodies by using a
hand-net. Samples were and preserved in 70% ethanol for distinguishing
between living and dead individuals and for later soft-part analysis. The habi-
tats were described and water parameters measured. Associated water sample
was analysed for major cations and anions later in the lab. The sieve residue
>200 m was picked and counted for living ostracods and empty shells sepa-
rately. Multivariate statistics allow an evaluation of ostracod distribution and
its driving environmental factors.

Except Tangqun Co, where ostracods are lacking because of a very high
salinity, all lake sediments contain plenty of ostracods (Fig. 1). They are char-
acterised by the dominating species Leucocytherella sinensis, Leucocythere?
dorsotuberosa and Limnocythere inopinata. Rarer are Fabaeformiscandona
gyirongensis and Candona xizangensis, despite reaching high dominances in
some phytal habitats. Typical species of inflowing rivers and ponds are Ton-
nacypris gyirongensis, Ilyocypris cf. 1. mongolica and Candona candida. 1ly-
ocypris. cf. 1. mongolica can be found relatively often but in small numbers as
allochthonous component in lake sediments probably transported by inflow-

Fig. 1 — Key Recent ostracod species of the Tangra Yumco lake system. A, Candona candida, female
RV (length: 1051 pm), external view, sample TiP11 75B; B, Candona candida, carapace (length: 1190
um), dorsal view (anterior on the left side), sample TiP11 18; C, Candona xizangensis female RV
(length: 1150 pum), internal view, sample TiP11 67C; D, Fabaeformiscandona gyirongensis, male RV
(length: 1240 um), external view, sample TiP11 67C; E, Fabaeformiscandona gyirongensis juvenile RV
(length: 715 pum), internal view, sample TiP11 69; E, Tonnacypris gyirongensis RV (length: 933 um)
external view, sample TiP11 67C; G, Tonnacypris gyirongensis RV (length: 1237 pm), internal view,
sample TiP11 29; H, Ilyocypris cf. I. mongolica RV (length: 953 um), external view, sample TiP11
67C; I, Leucocythere? dorsotuberosa, IN (length: 839 pum), external view, sample TiP11 2; J, Leuco-
cythere? dorsotuberosa, RV (length: 845 um), external view, sample TiP11 67C; K, Leucocytherella
sinesis, male LV (length: 687 um), external view, sample TiP11 2; L, Leucocytherella sinesis, male RV
(length: 636 um), external view, sample TiP11 2; M, Leucocytherella sinesis, female carapace (length:
601 pm), ventral view, sample TiP11 25; N, Leucocytherella sinesis, female LV (length: 564 pum),
external view, sample TiP11 4; O, Leucocytherella sinesis, female LV (length: 599 pum), internal view,
sample TiP11 4; P, Leucocytherella sinesis, female RV (length: 509 um), external view, sample TiP11
2. White bar corresponds to 1 mm for A.~G. and 0.5 mm for H.-P.
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ing river water superposing the lake water because of its lower density. Tozn-
nacypris gyirongensis also frequently occurs in springs. Lzmznocythere inopina-
ta is characteristic for the epilimnion of the lakes, whereas L.? dorsotuberosa
prefers the profundal and L. sinensis seems to apparently an opportunistic
species. Main driving environmental factor for the studied ostracod distribu-
tion is the type of water body and associated water chemistry. The sampling
scheme along a water depth transect enables the set-up of an ostracod-based
water depth transfer function to be used in lake level reconstructions of the
recent past. Characteristic associations allow to distinguish habitat changes
within the Late Quaternary.
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TAXONOMY AND PALAEOENVIRONMENTAL EVOLUTION
OF LATE CRETACEOUS OSTRACODES FROM OFFSHORE
SANTOS BASIN, SOUTHERN CONTINENTAL MARGIN, BRAZIL

The Santos basin is an offshore basin located in Sao Paulo, Paran4 and
Santa Catarina states in the southern continental margin of Brazil. One hun-
dred twenty cutting samples from three wells were analysed, two located on
the shelf (1-SPS-5A and 1-SPS-9), and one on the slope (1-SCS-9A). A total
of 35 species were identified. Of the 35 species, 21 are marine, six are limnic,
and eight remain in open nomenclature. The marine species are Protocosta
struevae Bertels, 1969, Argilloecia tenuis Ciampo, 1981, Cythereis rionegren-
sis Bertels, 1975, Soudanella sp. 1, Soudanella sp. 2, Soudanella sp. 3,
Soudanella sp. 4, Majungaella sp. 1, Majungaella sp. 2, Protocosta sp., Bunto-
nia sp., Parakrite sp., Brachycythere sp. ?Parakrite sp., Neonesidea sp. 1,
Neonesidea sp. 2, Neonesidea sp. 3, Neonesidea sp. 4, Cytherella sp., Rostro-
cytheridae sp. and ?Rostrocytheridea sp. The limnic species are Dolerocypris
kinkoensis Grekoff, 1960, Allenocytheridea lobulata Ballent, 1980, Candona
sp., Cetacella sp., ?Fabanella sp. and ?Vernoniella sp. The species in open
nomenclature are Gen. 1 sp., Gen. 2 sp., Gen. 3. sp., Gen. 4 sp., Gen. 5 sp.,
Gen. 6 sp., Gen. 7 sp. and Gen 8 sp.

In these wells 1-SPS-5A, 1-SPS-9 and 1-SCS-9A marine and limnetic
depositional intervals are noted. These paleoenvironmental inferences are
based on occurrences of species of Ostracoda and Carophytes. Based on
occurrences of Soudanella sp. 1, sp 2, sp. 3 and sp. 4 and Majungaella sp. 1
and sp. 2 a deposition under marine conditions for the interval Coniaciano-
Santonian for all the studied wells can be suppodes. In this cronostratigraph-
ic interval only the well 1-SPS-9 presents occurrences of carophytes, so under
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limnetic conditions. The Campanian occurrences of Ostracoda species are
restricted to well 1-SCS-9A. In this well, in the lower Campanian the
occurence of Soudanella sp. 1, S. sp. 2, S. sp. 3, and S. sp. 4 and Majungaella
sp. 2 indicates marine conditions. In the upper Campanian, Candona sp. indi-
cates limnetic influence. The lower Maastrichtian occurrences of Ostracoda
species are restricted to wells 1-SPS-5A and 1-SCS-9A. The limnic species
Alenocytheridea lobulata is restricted to well 1-SPS-5A indicating limnetic
influence in the base of this stratigraphic interval. Dolerocypris kinkoensis
occurrs at both wells, at the top of this stratigraphic interval, indicating lim-
netic influences towards the upper part of interval, just after the last occur-
rences of Brachycythere sp. that is indicating marine conditions. The upper
Maastrichtian occurrences of Ostracoda species are restricted to wells 1- SPS-
5A and 1-SPS-9. In this interval, Cythereis rionegrensis, Protocosta struveae,
Buntonia sp. and Rostrocytheridea sp. indicate deposition under essentially
conditions marine. In perspective of work, there is the need for further stud-
ies of taxonomic and stratigraphic distribution with the goal establish a zona-
tion based on ostracodes referred to the sections.
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THE FIRST OSTRACOD SPECIES OF PERMIAN/?TRIASSIC
FROM PARANA BASIN, CENTRAL BRAZIL

Taxonomic and relative dating investigations of Permian/Triassic strata
in Brazil have traditionally been focused on macrofossils and palynomorphs
recovered from Irati and Corumbatai formations, Parana basin. Herein, eight
species of Permian/?Lower Triassic from Irati and Corumbatai formations in
Goids State are identified: Liuzhinia antalyaensis Crasquin-Soleau, 2004, Bazr-
diacypris sp. 1, Bairdiacypris sp. 2, Praepilatina sp., Basslerella sp., Roundyel-
la? sp., Bairdia? sp and Gen. A sp. The two new species are the first species
recovered in Brazil formally described from the Permian/?Triassic boundary.
Only Bairdiacypris sp. 2 occurs in both formations, the other seven species are
restricted to the Corumbatai Formation. Based in the pattern of their occur-
rence, a marine palaeoenvironment is inferred for these portions of studied
formations. The occurrence of Liuzhinia antalyaensis, a fossil-index for
Lower Triassic, is restricted to Corumbatai Formation and suggests a Lower
Triassic age at least for upper part of this formaion. Other palaeontological
data corroborate this dating, e.g. the fish Xenancanthus moorei Woodward,
1889, and other, as palynomorphs fails. So this is a first biostratigraphic data
based on Ostracoda and for the future new areas are planned to be studied in
order to increase the knowledge of fauna and estimate the age.
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OSTRACODA IN DEEP OCEAN CENOZOIC
PALEOCEANOGRAPHY: FROM REGIONS OF DEEP WATER
FORMATION TO ULTRAOLIGOTROPHIC ENVIRONMENTS

Ostracoda are, after benthic foraminifera, the second most abundant
benthic calcareous microfossils found in deep sea sediments, yet their envi-
ronmental preferences in bathyal to abyssal environs are less well known.
Studies have shown that organic flux to the sea floor, bottom water chem-
istry and sediment characteristics strongly influence faunal densities,
assemblage composition and diversity (e.g., CORREGE, 1993; AYRESS e al.,
1997; MAzzINI, 2004; YASUHARA et al., 2012). Epifaunal species require
oxygen and labile food and some may prefer relatively oligotrophic envi-
ronments, while some infaunal species can tolerate dysaerobic conditions
and flourish in relatively eutrophic environments. Based on what is known
about ostracod’s ecological preferences, assemblage based studies have
been applied successfully to reconstructions of past ocean conditions over
millennial to orbital timescales and during major Cenozoic climatic and
oceanic events (e.g., BENSON et al., 1984; WHATLEY & COLES, 1991;
CRONIN & RayMO, 1997; CRONIN et al., 1999; DIDIE & BaucH, 2000;
MAJORAN & DINGLE, 2001a, 2001b; DIDIE et al., 2002; ZHAO, 2005;
YASUHARA & CRONIN, 2008; ALVAREZ ZARIKIAN et al., 2009; YAMAGUCHI &
NORRIS, 2012; YASUHARA et al., 2009, 2012). Here I present results from
recent studies that use ostracoda to reconstruct deep water circulation pat-
terns in the supolar North Atlantic during the late Quaternary (IODP Site
U1314) and abyssal environmental conditions in the South Pacific Gyre
(SPG) during the early Paleocene, Oligocene, and Miocene (IODP Sites
U1367, U1368 and U1370).
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North Atlantic Study: Site U1314 is located on the southern Gardar sed-
iment drift at 2820 m water depth in the eastern flank of the Reykjanes Ridge
south of Iceland. The sediment drift was formed by the interaction of Iceland-
Scotland Overflow Water (ISOW) and local topography. Today, the location
of Site U1314 is influenced mostly by ISOW with a minor component of
Lower Deep Water (LDW). During the last glacial period, the site was bathed
mainly by LDW (OrPO & LEHMAN, 1995; HODELL et al., 2009), which is
sourced from the Southern Ocean as reflected by its high silica content
(MCCARTNEY, 1992). Its location, which is also close enough to the ice-rafted
debris (IRD) belt, makes Site U1314 ideal for reconstructing North Atlantic
Deep Water formation and monitoring ice sheet instability (CHANNELL et a/.,
2010). Ostracods at Site U1314 are generally well preserved and range in abun-
dance from 1 to >200 valves per 20 cm’ sample. The overall assemblage
includes >75 species. Species richness varies from 1 to 21 species per sample.
The late Pleistocene record yielded the following major deep-sea genera:
Krithe (dominant), Rockallia, Cytheropteron, Henryhowella, Pennyella, Legiti-
mocythere, Argilloecia, Echinocythereis and Pseudobosquetina. Our results
show that variability in ostracod preservation, population density, species rich-
ness and assemblage composition are coeval with glacial/interglacial-scale
deep-water circulation changes. Moreover, individual ostracod taxa are asso-
ciated with time intervals characterized by the influence of distinct deep water
masses and prevailing climatic and oceanographic conditions. The genera Pe-
nyella, Argilloecia, Ambocythere, Pelecocythere, Echinocythereis and Bradleya
predominate during interglacials or interstadials, when the site was under the
influence of NADW. Rockallia is nearly absent during full interglacial periods
and most abundant during climate transitions. Likewise, Cytheropteron is
strongly associated with deglaciations, while Abyssocythere atlantica, Polycope
spp., Dutoitella submi and Profundobythere bathytatos are restricted to glacial
and stadial intervals when the site was under the influence of LDW.

The South Pacific Gyre Study: The SPG is the largest of the ocean gyres.
Its center is farther from continents and productive ocean regions than the
center of any other gyre, and is considered Earth’s largest oceanic desert. Sites
U1367 (4289 m water depth) and U1368 (3740 m water depth) are located
near the center of the SPG along ~26° S latitude, whereas Site U1370 (5074
m water depth) is located in the southwestern region of the SPG at 41° S lat-
itude. These sites were chosen to study the nature of the ostracod assemblages
in the most organic-poor sediment of the world ocean and to assess how these
assemblages vary through time and with depth as the sites have moved from
the ridge crest to the abyssal plain. Samples obtained from these sites have
yielded rich ostracod assemblages. The Oligocene ostracod assemblage
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(U1367) consists of a diverse fauna with a higher relative abundance of the
genera Krithe, Poseidonamicus, Argilloecia and Cytheropteron. The overall
ostracod assemblage suggests increased food supply to the ocean floor during
the early Oligocene. The Miocene ostracod assemblage (U1368) is much less
diverse. It is dominated by Krithe and characterized by significantly lower
abundances of Cytheropteron and Argilloecia. The overall assemblage sug-
gests more oligotrophic conditions and a fauna more adapted to the corrosive
bottom waters. The Danian ostracod assemblage observed at Site U1370 is
significantly different than those at the younger sediment records. Ostracod
preservation and their stratigraphic distribution are affected by the position
of each site with respect to the lysocline and the calcium carbonate compen-
sation depth (CCD) at the time of deposition. Lithology shifts from carbon-
ate ooze to metalliferous clay observed at the studied sites mark the time that
the sites subsided beneath the South Pacific CCD as the underlying basement
cooled with age. At Site U1370, the Danian carbonate ooze is most simply
interpreted as resulting from the CCD diving to greater water depth than the
water depth of this site during the early Paleocene interval of low planktonic
carbonate production and low organic flux to the seafloor.
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TAXONOMIC, BIOSTRATIGRAPHIC
AND PALAEOZOOGEOGRAPHIC ASPECTS OF AMPHICYTHERURA
BUTLER & JONES, 1957 AND ARACAJUIA KROMMELBEIN, 1967
(Cytheridae Schizocytherinae)

The present work is based on a population of Aracajuia bender: Krom-
melbein, 1967 isolated from the sample MP-291, collected at “Porto dos Bar-
cos 3”7 outcrop (type-locality of the genus Aracajuia Krommelbein, 1967)
(KROMMELBEIN, 1967), Taquari Member, Riachuelo Formation, Sergipe-
Alagoas basin, northeastern Brazil. Our purpose is to reevaluate the taxo-
nomic status of the genera Amphicytherura Butler & Jones, 1957, Sondagella
Dingle, 1969 (originally a subgenus of Amphicytherura) and specially Araca-
Juza, along with its type-species, Aracajuia benderi. The authors also intend to
review most of the palacozoogeography and stratigraphic distribution of
these genera, so as to infer migration pathway histories for their species.

Following the taxonomic review, the genera Amphicytherura and Araca-
juia received new diagnoses. Some species currently assembled to Anzphi-
cytherura actually do not resemble its type-species, Amphicytherura dubia
(Israelsky, 1929) (BUTLER & JONES, 1957); therefore, they should be placed in
other existing genera, or possible new ones. Sondagella, due to its similarities
to Aracajuia, and according to the principle of priority, was put into synonymy
with the last.

Aracajuia benderi, which is the type-species of Aracajuia (Krommelbein,
1967), was also re-diagnosed and re-described, based on SEM photography.
Specimens attributed to this species had their height and length measured,
and the results were used to analyse the ontogenetic development of the
species. The occurrence of Aracajuia benderi is considered a stratigraphic
marker of late Aptian-Albian sequences in the Sergipe-Alagoas basin
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(VIVIERS et al., 2000). A zone and a subzone were established based on this
species, although both originally were named Amzphicytherura benderi. The
present authors propose a new combination to name these zones, Aracajuia
benderi n. comb.

Although morphologically similar, Anzphicytherura and Aracajuia pres-
ent very distinct evolutionary histories. Occurrences of Aracajuia are mostly
linked to the evolution of Gondwana, where it was observed in similar levels
of diversity throughout tropical/arid and possibly warm temperate coasts of
the palaeocontinent. Few exceptions were the occurrences in “paratropical”
areas of ancient European portions of Laurasia. Its greatest diversity occurred
during the Albian. The genus Amzphicytherura is restricted to the Upper Cre-
tacous and Paleocene. It was observed in warm temperate and possibly “para-
tropical” waters along the North Atlantic coasts of Europe and North Amer-
ica. The specific abundance of the genus peaked in the Maastrichtian, but
Amphicytherura was still represented in the Paleocene-Eocene, when it
ranged from Eastern Europe to Western Asia. Species currently placed in
Amphicytherura which might belong to other genera or possible new ones
were not considered in the present paleoecological analysis, and should be
addressed properly elsewhere.
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ANGEL BALTANAS & DAN L. DANIELOPOL

DISPARITY AND DIVERSITY IN THE CANDONINAE
(Ostracoda Cypridoidea)

Morphological disparity, like other components of biodiversity (e.g.
species richness or ecological diversity), results from historical processes in
which phylogenetic effects and ecophenotypic events interact in a complex
way to produce currently observed patterns (MAGNIEZ-JANNIN et al., 2000).
Therefore, the analysis of morphological disparity and its relationships with
other biodiversity features is expected to contribute significantly to our
understanding of the evolution of any biological group: Does morphological
disparity increase with increasing taxonomic diversity through the history of
a clade? Does morphological divergence necessarily follow evolutionary inno-
vation and adaptive radiation? Are (phylo)genetic and morphometric data so
tightly correlated that lineages can be traced through geological time? At
what spatial scales are environmental changes reflected in disparity patterns?

Within that conceptual framework we aim to explore disparity/diversity
patterns in the subfamily Candoninae (Ostracoda, Cypridoidea), a group that
includes one-fourth of global non-marine ostracod diversity and more than nine-
ty percent of all recent species in the family Candonidae (MARTENS et /., 2008).
Along with its high taxonomic diversity (more than 500 species in 36 genera),
some other features support the use of the Candoninae for such kind of analysis.
The group is old with taxa known from mid-Jurassic onwards and widely, but
not evenly, present-day distributed in all biogeographic regions (MARTENS et al.,
2008). Candoninae are ecologically diverse too; some taxa occur in mid-latitude
areas whereas some others are restricted to tropical and subtropical regions.
Carapace shape, as well as carapace size, is variable both within and between
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candonines groups; and shape similarity does not necessarily imply phyletic
proximity (KARANOVIC, 2007). Their lifestyles are also quite diverse: many
species have successfully colonised deep lakes, shallow temporary waters, the
subterranean realm and even semi-terrestrial environments (DANIELOPOL, 1977;
MEIScH, 2000). Indeed, most genera in the subfamily (30 out of 36) are either
fully hypogean or include some hypogean species at least. Finally, the group dis-
plays very interesting radiations in ancient lakes, like lake Baikal where nearly 90
endemic species of that subfamily occur (MAZEPOVA, 1990).

Information concerning 483 extant Candoninae species - including taxon-
omy, carapace size, lifestyle and geographic distribution - was gathered from dif-
ferent published sources. A total of 304 valve outlines (representing 60% of all
Recent species and the 36 extant genera in the subfamily) were recorded and
submitted to geometric morphometric analysis in order to build a morphospace
where shape diversity and shape relationships among members of the group can
be estimated. The within-genus dispersion of carapace shapes was tested and its
statistical significance evaluated under the null hypothesis of complete morpho-
logical randomness (i.e. assuming that the distribution of shapes within the mor-
phospace is unrelated to taxonomy). If the null hypothesis is false, as we could «
priori guess based on the supposed relatedness of the entities involved, then
shape diversity within a given genus with 7 species is expected to be significant-
ly lower than the average morphological similarity of collections of 7 species
sampled at random from the whole subfamily. Quite unexpectedly, results
showed that the similarity of outline carapace shape between species in 70% of
the genera was not higher than expected by chance alone.

The next aim was to address the comparative analysis of the distribution of
some traits (shape, size, diversity, disparity) in the group. Accordingly, a phylo-
genetic hypothesis of the group was needed given that observed values of those
traits at the genus level do not conform a set of independent observations but are
linked by ancestor-descendent relationships. Thus, we performed a cladistic
analysis using an updated version of the character matrix developed by KARA-
NOVIC (2007). Our results differ from the proposal of Karanovic at some point
and support previously held contentions (e.g. the tribe Namibcypridini). But
beyond that specific output, the phylogenetic hypothesis shows a low statistical
support suggesting that the set of characters used, which are those widely recog-
nised and commonly used in current taxonomic work, can hardly identify phy-
logenetic relationships among the groups considered.

With the phylogenetic hypothesis on hand, continuous traits of interest
- size, shape, species richness and within-genus disparity - were analysed using
phylogenetically based independent contrasts (FELSENSTEIN, 1985). Results
showed the lack of statistical correlation in pairwise combinations of those
traits except for disparity-shape, thus suggesting that carapace shape is weakly
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related to size; that species diversity within a genus is neither enhanced nor
reduced by characteristic genus body size; and that within-genus disparity in
genera with an ‘elongated’ shape is smaller than in genera with a more quad-
rangular/rounded outline.

The degree of disparity related to the ecological distribution of selected
taxonomic groups is addressed for Candoninae living in hypogean aquatic
media, in the long-lived Lake Baikal as compared to those occurring in other
surface-water habitats. Our survey on the relative contribution of several
groups from the former two environments to the overall disparity of Can-
doninae points out to the excess of “extreme shapes” existing in the Lake
Baikal and/or in the aquatic subterranean domain. It is also shown that the
disparity of several groups occurring exclusively in groundwater habitats (e.g.
Origocandona and Abcandonopsis from subsurface aquatic habitats in West-
ern Australia) displays values above those expected under a random distribu-
tion of shape among genera.

It is concluded that the analysis of disparity represents an excellent alter-
native to the species diversity studies in cases where taxonomic groups are
poorly resolved. Hence, it is hoped that exploration of morphological diver-
sity will bring, in the near future, new insights into still poorly understood
aspects of the origin and evolution of the Candoninae.
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TESTING THE MUTUAL OSTRACOD TEMPERATURE
RANGE METHOD WITH A MULTI-PROXY APPROACH
TO PALAEOTEMPERATURE ESTIMATION

Fossil assemblages are routinely used as biological proxies for inferring
past climates through increasingly sophisticated methods, with a multi-proxy
approach being adopted to provide a more robust and comprehensive under-
standing of palaeoclimates. In practice, however, multi-proxy approaches to
quantitative palaeoclimatic reconstructions often fail to produce agreement
between any two proxies. Where proxies disagree allows space for explo-
ration of the possible causes of discrepancies, which could lead to subsequent
improvements to the methods applied.

The Mutual Ostracod Temperature Range method (MOTR; HORNE,
2007) works on the assumptions that (1) extant fossil specimens had the same
climatic tolerances as their modern counterparts, (2) air temperature is at
least a major control over non-marine ostracod distribution, and (3) we are
able to define adequately the climatic tolerances of modern species.

Late-glacial to Holocene ostracod and chironomid assemblages from
two lakes in Yukon Territory in northern Canada (BUNBURY & GAJEWSKI,
2012; BUNBURY, 2012 % press) were analysed, using the MOTR method as
well as transfer function methods and the modern analogue technique for
both ostracods and chironomids, so as to compare the resulting climatic
reconstructions. Stable isotope analyses (Oxygen and Carbon) of ostracod
valves provided additional data for comparison.

The different geographical and climatic coverage of the training datasets
are found to be a significant cause of discrepancies. For the MOTR recon-
structions, the Canadian datasets used initially are shown to be inadequate for
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calibration of many living taxa as they do not capture the full temperature
ranges of the species in question. Better reconstructions are obtained using
combined North American and European datasets in OMEGA (Ostracod
Metadatabase of Environmental and Geographical Attributes; HORNE et a/.,
2011), but in spite of its large size the combined data still falls short of com-
plete coverage of cold-climate species, as is demonstrated by a comparison
(Fig. 1) of calibrations with those obtained using the much smaller (but high-
er-latitude) Canadian dataset (BUNBURY, 2012 2 press). It is necessary, there-
fore, to carefully consider assumption (3) in any palaeoclimatic reconstruc-
tion using ostracods.

Fig. 1— Comparison of calibrated July temperature ranges (using OMEGA) and July optima/tolerances
(using a Canadian dataset) for ostracod species from Yukon lakes.

We present a critical evaluation of the ostracod and chironomid palaeo-
climate methods and discuss its implications for proxy-based interpretations
of the Late-glacial and Holocene climatic history of the Yukon.
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CRISTIANINI TRESCASTRO BERGUE & GERSON FAUTH

PALEOENVIRONMENTAL ANALYSIS OF THE UPPER
CRETACEOUS MARGINAL MARINE AND MARINE OSTRACODE
ASSEMBLAGES OF SANTOS BASIN (SE BRAZIL)

The Santos Basin lies in the southeast portion of the Brazilian continen-
tal margin and its depositional history ranges from the Early Cretaceous to the
Quaternary. The Santonian-Maastrichtian sequences studied correspond to
the drift phase and are characterized by a progradational trend which culmi-
nated in the Maastrichtian (MOREIRA e? a/., 2007). The main objective of this
research is the study of the changes in richness and composition of the ostra-
code assemblages in response to environmental changes. The 2054 cutting
samples used in this study were chosen from 14 offshore wells and their ages
are based on unpublished palynological data. Micropaleontological analysis
revealed the presence of both marine (neritic) and brackish-water assem-
blages in most wells. One hundred twenty-five ostracode species were record-
ed, 90 marine and 35 brackish. The assemblages differ according to the depo-
sitional environment, the brackish ones being characterized by high
abundance and low richness. In the marine ones the richness is higher and the
abundance is low, except for rare peaks of cytherellids and trachyleberids.
Fossocytheridea is the genus with the most significative richness and abun-
dance in the brackish-water assemblages. The most interesting ecologic char-
acteristic of the genus is its adaptation to different ambiental contexts, the
salinity being an important parameter controlling the species distribution.
Fossocytheridea richness is higher in mesohaline environments (sezsz BELT ez
al., 2005), where occurs usually associated with Perissocytheridea spp., and
lower in oligohaline environments, where it is represented usually by F. pos-
terodentata BERGUE et al., 2011. Some species of the genera Cyprozs, Ilyocypris
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and Cyprides are also recorded in the oligohaline intervals but they have not
been identified at specific level. During the Santonian — Campanian the gen-
era Brachycythere, Cytherella and Paracypris are the most abundant in the
marine intervals whereas Platycosta, Actinocythereis and Majungaella charac-
terize the Maastrichtian interval. These genera are typical of neritic assem-
blages and some of them (e.g. Majungaella and Brachycythere) are potentially
good biostratigraphic markers due to the short temporal distribution of their
species. Based on the assemblages composition it was possible to identify a
succession of marine and marginal marine enviroments according to the pres-
ence of marine and mixohaline taxa, respectively. Only two marine species,
Majungaella santosensis PIOVESAN et al., 2012 and Cytherelloidea spirocostata
BERTELS, 1973 have been identified. Most of the remaining taxa in open
nomenclature are probably new ones and will be described in the continuity
of this study. The well-defined chronostratigraphic distribution of some taxa
both in marine and brackish water deposits allows the use of ostracodes to
reconstruct paleoenvironmental changes (salinity changes, sedimentary
input) in the different phases of the progradational trend which took place in
Santos Basin during the Upper Cretaceous.
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LATE PLEISTOCENE FRESHWATER OSTRACODA FROM NORTH
EAST ENGLAND, WITH OBSERVATIONS ON THE STATUS
OF LIMNOCYTHERE SUESSENBORNENSIS DIEBEL, 1968
AND LIMNOCYTHERE FRIABILIS BENSON & MACDONALD, 1963

Ostracoda recovered from a late Quaternary wetland site in NE England
reveal a rather unusual assemblage for strata of this age and location. Cyzheris-
sa lacustris is not uncommon at this locality, suggesting relatively cool,
stenothermal conditions, but the species is not common in contemporaneous
wetland sites elsewhere in adjacent areas of northern England or southern
Scotland. This species is rarely found in abundance in such shallow water set-
tings except under relatively cool climatic conditions (e.g. northern Scotland
today), the reason for its abundance here may lie in the local, groundwater-
fed, hydrology.

Of greater interest is the additional occurrence of a small limno-
cytherid species which shows affinities with both Limznocythere suessen-
bornensis Diebel and Limnocythere friabilis Benson & MacDonald. The
former species was described from mid-Pleistocene sediments in Germany
and has only previously been recorded from sediments of Hoxnian age in
the British Isles, from MIS 11 age sediments at West Stow, Suffolk. Late
Pleistocene records suggest its geographical range may also extend into
Siberia. The latter species (L. friabilis) is thought to range from the Plio-
Pleistocene to Recent of the North American continent. Today it lives in
relatively shallow water, interstitially in the Great Lakes where it is consid-
ered to be strongly associated with groundwater emergence, it also known
sporadically from the Canadian Plains. We discuss the possibility that one
or more of these biogeographical/ stratigraphical suppositions is incorrect
and also discuss the possibility that the two taxa may ultimately be con-
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Fig. 1 — Limnocythere sp. Late Glacial, Bradford Kaims, Northumberland. This small limnocytherid
shows affinities with both L. friabilis and L. suessenbornensis.

specific. The palaeoclimatic and palaeobiogeographic implications for the
site in NE England are also discussed.
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PETER FRENZEL & ANTJE SCHWALB

THE FLOW-THROUGH TIME-RESOLVED ANALYSIS TECHNIQUE:
ANEW METHOD IN TRACE ELEMENT DETERMINATION
IN OSTRACODE SHELLS

Trace element analyses of ostracode shells are a vital tool for paleoenvi-
ronmental reconstructions. Conventional batch dissolution ICP-MS is the
most common way for analyzing trace elements in ostracode shells. However,
due to dissolution and/or secondary overgrowth the primary signal may be
masked (BENNETT et al., 2011; HOLMES & DE DECKKER, 2012; ITO et al.,
2003; KEATINGS et al., 2002). Following deposition, ostracode shells are prone
to selective dissolution as well as development of carbonate overgrowths
altering the original chemical composition of the shell. Resulting variations in
trace element composition have been identified to be in the order of a mag-
nitude range. The extent to which significant alteration can be observed at
low magnification is unclear, and the examination as well as the cleaning
process is very time consuming. Therefore, the application of the newly devel-
oped flow-through technique will be assessed.

The flow-through analysis technique allows to chemically separate min-
eral phases of different solubility such as, in particular, original shell calcite
from overgrowth calcite, and thus correct the measurements for the biogenic
signal. The flow through leaching technique is a type of liquid chromatogra-
phy. During a flow through experiment, eluent is continuously pumped
through a sample column (typically a filter) in which a substrate (in this case
microfossils) is loaded. As the eluent passes through the sample column, the
substrate gradually dissolves. The dissolution of the substrate is controlled by
a combination of eluent type, eluent temperature and eluent flow rate. The
dissolved sample then flows directly to a mass spectrometer or fraction col-
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lector. The resulting data is a chromatograph, featuring — ideally — different
mineral phases dissolving as time progresses. Hence, the flow through tech-
nique provides the user with a detailed geochemical fingerprint of the sub-
strate and therefore additional data relative to conventional methods.

To calibrate the flow-through dissolution technique for the application
to ostracodes we use living sampled ostracode shells from two Southern
Tibetan Plateau lakes, Tangra YumCo and Taro Co, closed basin lake systems
with no outlets, but several inlets. Both lakes feature an alkaline environment
but show highly diverse conductivity and salinity, as well as hydrochemistry.
Cleaned as well as uncleaned ostracode shells show similarity in their trace
element signals and thus allow to do the measurements without prior clean-
ing of shells, allowing for more time-efficient sample throughput. Another
advantage of the flow-through dissolution technique is that the measurements
can be carried out on single ostracode shells, as not every single sediment
sample contains enough adult intact specimens of all required genera making
batch cleaning dissolution impossible.

The flow-through time-resolved analysis technique gives an accurate and
high-resolution dataset. The trace elemental data for the living ostracodes
compared to the hydrological data from each sampling site provides a cali-
bration dataset for further hydrological and thus climatological reconstruc-
tion of a sediment core from Tangra YumCo. Mg/Ca and Sr/Ca ratios in
ostracode shells will provide information about past water temperature and
salinity resulting from changes in precipitation vs. evaporation ratios and
monsoon activity. Further, we will exploit Mn/Ca, Fe/Ca and U/Ca ratios as
redox indicators to reconstruct oxygenation cycles and Ba/Ca ratios to detect
changes in productivity. This reconstruction should provide a more extensive
insight in past climatic change, e.g. precipitation — evaporation balance, lake
level and circulation changes, and thus will provide clues about monsoonal
dynamics.
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RECENT DEEP-SEA OSTRACODA BIOGEOGRAPHY REVISITED

The quantification of the spatial distribution of species in the deep sea is
important for general community and macroecological theories that to date
have been mostly based on terrestrial ecosystems. The objective of the pres-
ent contribution is to study the biogeography of Recent deep-sea ostracods,
through the analysis of a dataset of all previously published records of recent
ostracods living deeper than 2000 meters.

In general, the deep-sea ostracod fauna have long been considered to be
cosmopolitan at species and genus level (BENSON & SYLVESTER-BRADLEY,
1971, WHATLEY & AYRESS, 1988). This concept was introduced to ostra-
codology by Brady (1880), and also because information (and illustration) on
the lectotypes of such ‘cosmopolitan’ species was very scarce, many authors
seem to have avoided describing new species, instead they used Brady’s name
(Yasuhara, personal communication). As a consequence these ‘cosmopolitan’
species were recorded from many distant, deep-sea localities and the mor-
phospecies definitions were further enlarged.

Although many publications gave support to the theory of the cos-
mopolitanism in the deep sea at species level, it was well known among ostra-
codologists that the taxonomy of the cosmopolitan species remained unclear
and needed re-evaluation. As a consequence, some revisions have been pub-
lished (e.g. BENSON, 1972; MADDOCKS, 1990; MAZZINI, 2005; JELLINEK ef al.,
2006; BRANDAO, 2013; BRANDAO & YASUHARA, 2013). Prior to the analyses of
the dataset mentioned above, the revised geographic distributions of such
species were incorporated into the dataset.
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Finally, the distribution of species and the degree of endemism of the
Atlantic, Indian, Pacific and Southern Ocean were studied. Furthermore,
since the “Global Open Oceans and Deep Seabed biogeographic classifica-
tion (GOODS)” (UNESCO, 2009) was and should further be used by stake-
holders in their decisions on the conservation and sustainable use of marine
biological diversity beyond areas of national jurisdiction (UNESCO, 2009),
the generality of this biogeographic classification was tested for the deep-sea
ostracods.
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SINEMURIAN OSTRACOD ASSEMBLAGES FROM WESTERN
PORTUGAL (PRAIA VELHA AND PRAIA DA CONCHA):
PALAEOECOLOGICAL SIGNATURE
AND PALAEOBIOGEOGRAPHICAL IMPLICATIONS

In S. Pedro de Moel region (W Portugal), the Jurassic cliffs of Praia
Velha and Praia da Concha exhibit a fossiliferous carbonate succession with
few marly intervals (Coimbra Formation), from which ostracods were stud-
ied. The lowest part of the succession yielded no age diagnostic fossils so far,
but it is overlain by deposits bearing ammonite faunas (Obtusum Zone, earli-
est Late Sinemurian; e.g. DOMMERGUES et al., 2004); therefore, the age range
of the succession is considered from the Early Sinemurian to the earliest Late
Sinemurian. This sequence was divided by AZEREDO e al. (2010) into 4 units,
from base to top: Unit A, dolostones /dolomitic limestones, skeletal lime-
stones, matls, argillaceous limestones; Unit B, stromatolites; Units C and D,
restricted marine fossiliferous /marly limestones, rarely marls. Units A-C and
lowermost Unit D are regarded as possibly Lower Sinemurian, uppermost
Unit D as Upper Sinemurian, though the boundary is uncertain.

Twelve samples from the marly levels were studied with regard to ostra-
cods:

Unit A (3 samples): brackish, low diversity and badly preserved assem-
blage, mostly carapaces. Two brackish species were identified, one of them is
new: Phraterfabanella nov. sp. Cabral & Colin and Lutkevichinella hortonae
Ainsworth, 1989.

Unit B: no ostracods.

Unit C (1 sample): the ostracod assemblage differs dramatically: indi-
viduals are very abundant, diversity is low, valves>carapaces. This represents
a somewhat restricted marine assemblage, with 2 main species: Ektypho-
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cythere lacunosa (Ainsworth, 1989) is dominant, Ljubimovella? frequens
Donze, 1968 is also abundant; the species from Unit A almost disappear,
Pseudomacrocypris subtriangularis Michelsen, 1975 is rare and echinoid
remains occur.

Unit D: several levels with ostracods, generally very abundant, with 2
distinct assemblages:

(i) the lower one (3 samples), with high diversity, valves>carapaces, per-
sistence of echinoid remains, dominated by L.? frequens (sometimes>80% of
the population), in association with several marine species, such as E&typho-
cythere sinemuriana (Ainsworth, 1989), E. retia (Ainsworth, 1989), Marsla-
tourella aff. heitoufensis Boutakiout, Donze & Oumalch, 1982, Tropacythere?
normaniae (Donze, 1968), Monoceratina? sp. 1, Donzocythere cf. convergens
(Donze, 1968) and Micropneumatocythere sp.; towards the upper part of this
first assemblage of Unit D, L.? frequens is no longer dominant and frequency of
the genus Ektyphocythere increases. Overall, it is a shallow marine assemblage.

(ii) the upper one (5 samples), with lower diversity, almost only cara-
paces, sometimes with echinoid fragments, where the brackish species L. hor-
tonae is dominant (sometimes >70%), accompanied by Phraterfabanella nov.
sp. Cabral & Colin (brackish), P. subtriangularis, Klieana nov. sp. Cabral &
Colin (brackish), Monoceratina? sp. 1 and Klinglerella nov. sp. Cabral &
Colin. These are brackish to restricted marine faunas; however, a more clear-
ly brackish episode is identified by the absence of echinoids and the almost
exclusive presence of brackish species (CABRAL et al., 2009). Towards the ter-
minal part, the assemblage becomes more marine, valves increase and the
occurrence of Ektyphocythere lotharingiae (Donze, 1967) = E. herrigi
(Ainsworth, 1989) stands out.

The studied fauna is very similar to those described in other European
regions, in levels of same age or relatively close, namely in the Fastnet Basin,
offshore SW Ireland (AINSWORTH, 1989) and the Paris Basin (DONZE, 1968,
1985; APOSTOLESCU, 1959), although exhibiting several new species. In the
studied sections, the ostracods suggest variable environments, from shallow
marine, usually restricted, to either more open or brackish.
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NEW FINDINGS OF NON-MARINE UPPER JURASSIC OSTRACODS
FROM THE PORTUGUESE WESTERN COAST

Recent studies on an Upper Jurassic dinosaur fossil site in the Lusitan-
ian Basin (W Portugal), allowed recognition of a rich non-marine ostracod
assemblage represented by seven ostracod species, two of which are new. The
ostracods come from a single sandy level located in the cliffs of Paimogo, in
the western Portuguese coast (ca.76km NW of Lisbon, 14km S of Peniche).
This level is the very base of the informal Sobral formation, represented by a
sequence of marls, clays and sandstones, that correspond to continental flu-
vial sediments alternating with rare brackish ones and is attributed to the Late
(or latest) Kimmeridgian-Early Tithonian (LEINFELDER, 1986; MANUPPELLA
et al.,1999; SCHNEIDER et al., 2009). This Sobral formation rests upon the tra-
ditional Alcobaga formation, both being equivalent to part of the also infor-
mal Lourinha formation of HILL (1989). Stratigraphical constraint of these
units is poor and their limits are mostly diachronic; the Alcobaga formation
may range from ?Late Oxfordian to ?Early Tithonian, but is considered most-
ly Kimmeridgian in age (e.g. MANUPPELLA ef a/.,1999; SCHNEIDER ef al., 2009)
and the Lourinha formation spans the Kimmeridgian and Tithonian. There-
fore, the most probable age for this level is either latest Upper Kimmeridgian
or basal Tithonian.

The studied level contains relatively abundant charophytes and abundant
ostracods, many of them belonging to Cetacella armata Martin, 1958, a species
ranging from Oxfordian to Berriasian. The other species present in the sample
are rare specimens of Damonella ellipsoidea (Wolburg, 1962) and Alicenula cf.
oblonga (Roemer, 1839), abundant Alicenula leguminella (Forbes, 1855),
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Fig. 1 — Ostracods of Paimogo, Portugal. 1-2, Cetacella armata Martin, 1958, Paim 8, 1, - C, right
view, 2, - C, dorsal view; 3-4 Praecypridea nov. sp. Cabral & Colin, Paim 8, 3 - C, left view, 4 - C, right
view; 5, Theriosynoecun nov. sp. Cabral & Colin, Paim 8, C, right view, male. 6, Rhinocypris jurassi-
ca (Martin, 1940), Paim 8, C, right view; C — carapace; scale bar — 100 pm.

Rhinocypris jurassica (Martin, 1940), and the new species Theriosynoecun: nov.
sp. Cabral & Colin, previously identified as Bsulcocypris cf. pabasapensis (Roth,
1933) by HELMDACH (1974) and Praecypridea nov. sp. Cabral & Colin. This last
species is closely related to the type-species Praecypridea acuticyatha (Schudack,
1998) described from the Morrison Formation of Kimmeridgian age of Okla-
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homa and Colorado (SCHUDACK, 1998; SAMES e al., 2010). This assemblage is
close to the one found and poorly described by HELMDACH (1971, 1974) in
Porto Dinheiro and Porto das Barcas, some kms south of Paimogo, in presum-
ably equivalent levels of the same formation, which is part of a regional syncli-
nal structure. Sr isotope dating from the Sobral formation to the south of Porto
das Barcas indicates a latest Kimmeridgian to middle Early Tithonian age
(SCHNEIDER et al., 2009), which fits into the time span assigned above.
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CONTRIBUTION TO THE KNOWLEDGE
OF CONTINENTAL OSTRACOD FROM CHILE

INTRODUCTION

Our knowledge of continental ostracods in South America is still in its
infancy with a total of only 260 species (MARTENS & BEHEN, 1994). Partic-
ularly in Chile, it is still scarce and scattered, with large voids in the taxon-
omy and distribution. In Chile, the first records were reported by DADAY
(1902), BREHM (1934) and LOFFLER (1961a, b). Later, SCHWALB & BURNS
(1999) cited species of Limnocytheridae and KARANOVIC (2012) provided
new records of Candonidae from Chile.

The main objective of this work is to provide a checklist of ostracods
in Chile with updated distributional records.

METHODOLOGY

The checklist is based on literature review and recent sampling surveys
from lakes of the Yali Complex (33°S, 71°W) and Cisnes Lake (47°S, 72°W)
(Fig. 1). Samples in the Yali Complex were obtained with a 250 pm net and
fixed in 70% alcohol. Samples in the Cisnes Lake were collected from a sed-
iment core. Water temperature, pH and conductivity were measured during
the surveys (Tab. 1).

Later, the samples were processed and individuals were identified up to
species.
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Fig. 1 — Location of a, Yali Complex, b, Lake Cisnes.

Table 1
Physico/Chemical parameters
Site T (°C) pH Conductivity
(nS/cm)
L. Salinas E-1 13 9,4 667
L. Peral E-1 12 7,7 1288
L.Matanza E-2 12 7,5 1286
L.Colejuda E-3 11,6 8,4 52200
L. Cisnes 15,7 9,5 390

RESuULTS

A total of 47 species, 24 genus and 7 families were recorded. Six of these
species are new to Chile: a) Eucypris virens, b) Cypris pubera, c) Heterocypris
incongruens, d) Kapcypridopsis megapodus, e) Limnocythere patagonica, f)
Penthesilenula incae (Tab. 2, Fig. 2).
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Table 2
Checklist of non-marine ostracods from Chile.

Phylum Crustacea
Class Ostracoda

Order Podocopida  Genus Species
Family
Cyprididae Amphicypris A. nobilis

Chlamydotheca C. incisa
C. symmetrica

Cypris C. pubera C. pubera E1-E2*
C. chilensis First record in S. America
C. bimaculata
C. ochracea
C. violacea
C. vidua
Cypridopsis C. pseudoparva
Eucypris E. virens E. virens E3 *
E. noodti
E. trapezoides
Hemicypris H.salaria
Heterocypris H.incongruens H. incongruens E2-E3. First record in continental
H.panningi Chile
H.salina
Herpetocypris H.pectinata
H.reptans
Ilyodromus Lverreauxi
Kapcypridopsis K.megapodus K. megapodus*: L. Cisnes
Isocypris Lbeauchampi

Neocypridopsis N.granulosa
N. paradisea
Plesiocypridopsis  P.silvestrii

Sarscypridopsis S.aculeata
Strandesia S.donnettii
S.marina
Tanycypris T.marina
Notodromadidae ~ Newnhamia N.patagonica
Candonidae Candona C.araucana
C. albida
C.quasiincavum
Latinopsis L.patagonica
Ilyocyprididae Ilyocypris Lbradyi
Darwinulidae Penthesilenula P.araucana P. incae* L. Cisnes. Extended the distribution
P.incae
Darwinula D. dicastrii
D.sp
Limnocytheridae Limnocythere L. arthuri L. patagonica* L. Cisnes
L. atacamae

L. inopinata
L. bradburyi

L.patagonica
L.sp
Cytheridella C. ilosvayi
Cytherideidae Cyprideis C. beaconensis

* First record in Chile
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Fig. 2 — a, Eucypris virens (Jurine, 1820); b, Cypris pubera Miiller, 1776; ¢, Heterocypris incongruens
(Ramdohr, 1808), d, Heterocypris salina (Brady 1868); e, Kapcypridopsis megapodus Cusminsky and
Whatley, 2005; f, Limnocythere patagonica Cusminsky and Whatley, 1996; g, Penthesilenula incae
(Delachaux, 1928).

CONCLUSIONS

This work shows an updated checklist and new records of ostracods in
Chile. Taxonomic and biogeographic knowledge of ostracods is a valuable
tool for environmental studies and for the reconstruction of palaeoenviron-
ments.

Acknowledgements — Fondecyt 3120082, Conicyt SER-01, AECI A/010142/07.

REFERENCES

BrReHM V., 1934. Uber sudamerikanische Ostrakoden. Zool, Anz.,108: 74-85.

Dapay E., 1902. Mikroskopische Stiswasserthiere aus Patagonien. Természetrax fiitzetek., 25: 201-
310.

KaraNOVIC I, 2012. Recent freshwater ostracods of the world: Crustacea, Ostracoda, Podocopida.
Springer Press, 604 pp.

LOFFLER H., 1961a. Beitrige zur Kenntnis der iranischen Binnengewisser IL. Inter. Rev. Ges. Hydro,
46: 309-406. )

LOFFLER H., 1961b. Zur Systematik und Okologie der chilenischen St88. Beit. Neotr. Fauna 2: 197-
206.

MARTENS K. & BEHEN F,, 1994. A checklist of the Recent non-marine ostracods from the Inland
waters of South America. Trav. Scientif. Mus. Nat. Hist. Natur. 22: 84 pp.



Contribution to the knowledge of continental ostracod from Chile 71

SCHWALB A. & BURNS S.J.,1999. Holocene environments from stable isotope stratigraphy of ostra-
codes ans authigenic carbonates in Chilean Altiplano lakes. Palacogeogr. Palaeoclin.
Palaeoecol., 148: 153-168.

Authors’ Addresses — J. CARDENAS, R. FIGUEROA, D. ALVAREZ, R. URRUTIA, Center EULA-
Chile, University of Concepcion, Barrio Universitario s/n, Concepcién (Chile); e-mail: javieracarde-
nas@udec.cl; ricardofigureoa@udec.cl: denissealvarez@udec.cl; robertourrutia@udec.cl; A. BALTA-
NAS, Department of Ecology (Fac. Sciences), Universidad Autonoma de Madrid, ¢/Darwin 2 - 28049
Madrid (Spain); e-mail: angel.baltanas@uam.es; G. CUSMINSKY, Bariloche Regional University Cen-
ter (Argentina); e-mail: gcusminsky@gmail.com; C. LAPRIDA University of Buenos Aires (Argentina);
J. RAMON MERCAU, Andean Studies Institude, University of Buenos Aires-CONICET, Intendente
Giiiraldes 2160, Ciudad Universitaria - Pabellén II, Buenos Aires (Argentina); e-mail:
chechu@gl fcen.uba.ar; jrm@gl fcen.uba.ar.






Naturalista sicil., S. IV, XXXVII (1), 2013, pp. 73-74

ANA P. CARIGNANO & GABRIELA CUSMINSKY

UPPER CRETACEOUS LIMNOCYTHERIDAE
(Ostracoda Crustacea) FROM ARGENTINA

In the Upper Cretaceous of Argentina, although dominated by cypri-
doids, the limnocytherids are a common component of the ostracods associ-
ations. Several species were described from the Allen and Loncoche forma-
tions (late Campanian-early Maastrichtian, Neuquén Basin), recovered from
sediments deposited under fresh to brackish water conditions. Wolburgiopsis
sp. differs from W. neocretacea (Bertels) in its left valve that overlaps the right
one in the posterior border, reticulated surface of broad 7zu7i and the smooth
margins of the carapace. Both taxa presents spread sieve pores over the sur-
face and are the most common limnocytherids in the associations. A related
genus, Looneyellopsis KROMMELBEIN & WEBER, 1971 previously described
from the Lower Cretaceous of Brazil and Argentina (MUSACCHIO, 1970), is
represented in the uppermost Cretaceous of the Neuquén Basin by Looneyel-
lopsis sp. This species presents the carapace surface strongly ornamented by
tubercles, slender ribs and deep pits over the tubercles, resembling a honey-
comb. Another component of the associations is Paralimnocythere Carbon-
nel, with two species characterized by a squarish posterior border, dorsal mar-
gin sloping backwards, and an alar expansion that modifies the carapace in
dorsal view. Finally, the Timiraseviinae are represented by Vecticypris sp. 1,
distinguishable by a swollen carapace with densely pitted surface (CARIG-
NANO & VARELA, 2011) and Vecticypris sp. 2, whose surface is covered by an
irregular reticulum that becomes parallel to the margins of each valve.

In summary, during Campanian-Maastrichtian times the Limnocytheri-
nae are represented by a group of small ostracods and become an important
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component of the assemblages, with the Timiriaseviinae remaining as a minor
part. Probably, these taxa were better adapted to the changes in the environ-
mental conditions, since several parts of Argentina were covered by a very
shallow sea, with a flat coast and surrounded by lagoons with freshwater input.
On the other side, the limnocytherids described here show more affini-
ties with those of the Adamantina Formation (Baurt Group, Brazil), consid-
ered by DIAS-BRITO ef a/. (2001) as Turonian-Santonian, rather than with the
overlying Marilia Formation (Maastrichtian). More studies in pre-Campanian
sediments of the Neuquén Basin should be done to resolve this matter.
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OSTRACODS FROM SHALLOW LAKES IN CENTRAL SPAIN

The set of shallow lakes in the Biosphere Reserve of La Mancha Hiime-
da (Central Spain) is considered the main steppic wetland system of Western
Europe (ALONSO, 1998). Located in the southern half of the Iberian central
plateau, on the plains of Castilla-La Mancha (Spain), the lakes are character-
ized by an irregular hydrological regime, being relatively closed systems due
to its deficient drainage with particular ecological conditions. The main fac-
tors influencing the biological communities are the temporality of the waters,
the ionic composition and other stressing factors related with anthropogenic
alterations (pollution, eutrophy, ephemerality) (ROCA et al., 2000). This study
is framed in a wide project about metacommunities of these lakes. Here, we
present preliminary data on the distribution of ostracod species, abundance
and assemblages from 30 shallow lakes, by analyzing surface sediment samples
(n=61) obtained in different parts of the lakes from margin (littoral) to the
centre (deepest part of the lake). Approximately 15 g of wet surface sediments
were soaked in deionized water for about 12 h and were wet sieved with a 250
mesh sieve, to allow hand-pick ostracods under the binocular microscope.
Only 34 of the 61 samples, corresponding to 18 lakes, contained ostracod
remains. The lakes with highest numbers of valves per gram recorded were
Pedro Mufioz, Miguel Esteban and Manjavacas. three endorheic lakes with
high degree of deterioration (ROCA et al., 2000). Ilyocypris gibba (Ramdohr,
1808) and Heterocypris showed the widest distribution, dominated by Hete-
rocypris barbara (Gauthier & Brehm, 1928) (a typical halophilous species) and
Heterocypris salina (Brady, 1868). Other abundant species were Sarscypridop-
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sis aculeata (Costa, 1847), Plesiocypridopsis newtoni (Brady & Robertson,
1870) and Potamocypris arcuata (Sars, 1903). We also find other species poor-
ly distributed, such as Paralimnocythere psammophila (Flossner, 1965), found
in Navazuela, Cypris bispinosa (Lucas, 1849) and Herpetocypris chevreuxi
(Sars, 1896) in Nava Grande de Malagon or Eucypris mareotica (Fischer,
1855), a typical inhabitant of high chloride waters (BALTANAS ez al., 1990),
which was reported in Manjavacas and Pedro Mufioz lakes. The lakes located
in the Biosphere Reserve of La Mancha Hiimeda represent unique ecosystems
in the European context. This study will help us to understand these systems
and use the acquired knowledge to better manage this interesting area.
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PERMIAN OSTRACODS OF THE E-LERT FORMATION,
NORTHEASTERN THAILAND

The siliciclastic strata of the E-lert Formation (CHAROENPRAVAT &
WONGWANICH, 1976; CHAROENPRAVAT ef al., 1984) includes shales,
siliceous shales and sandstones with rare bedded limestones and lime-
stone blocks that outcrop west of Loei city, northeastern Thailand. The
rocks are considered to represent turbidite deposits of probable Early
Permian (Sakmarian-Artinskian) age, based mainly on ammonoid and
radiolarian evidence (UENO & CHAROENTITIRAT, 2011).The presence of
these open marine organisms permits an interpretion of a slope-to-basin
depositional environment (FONTAINE ef a/., 1999). In this study, limestone
samples were collected from a single limestone bed within siliceous shales.
Ostracods were separated from the rock by hot acetolysis technique
(LETHIERS & CRASQUIN-SOLEAU, 1988; CRASQUIN-SOLEAU et al., 2005),
thereby yielding the first record of ostracods from the E-lert Formation.
In addition, residues from conodont extraction yeilded many corroded
ostracod specimens. More than fifteen genera have been identified; for
example, Bairdia, Liuzhinia, Baschkirina, Microcheilinella, Basslerella,
Spinocypris, Bobemina, Paraberounella, Cyathus, Langdaia, Eukloedenella,
Paraparchites, Samarella, Carinaknightina and Polycope. Some of these
genera are known to be deep water forms, others are shallow water com-
ponents which are similar to the ostracods found in the nearby limestones
(CHITNARIN ef al., 2012). The ostracod assemblages provide a paleoenvi-
ronmental interpretation of the E-lert Formation more precise than pre-
vious studies.
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OSTRACODA IN THE PAST WORLDS, A CASE HISTORY:
SOUTH ATLANTIC “PRE-SALT” PETROLEUM APPLICATIONS

Although the first mention of ostracodes in the Early Cretaceous of
Brazil dates as far back as 1860 by JONES, the first paleontological evidences
of continental drift were evoked by one of the pioneers of “industrial ostra-
codology”, GREKOFF as early as 1953. Working on Lower Cretaceous non-
marine ostracodes from oil wells in Gabon, he remarked for the first time, the
striking similarities between the Gabonese faunas and the Brazilian ones, ten-
tatively correlating the Brazilian Arat with the Gabonese Lower and Middle
Cocobeach. He informed KROMMELBEIN who worked as consultant for the
Brazilian national oil company and published the first paper on what is now
known as “pre-salt” ostracodes, in 1961. At the beginning KROMMELBEIN was
quite sceptical but was quickly convinced and in 1965-1966, published sever-
al papers demonstrating the great similarity of ostracode assemblages succes-
sion in the Gabonese Cocobeach series and the Brazilian, Bahia series of the
Reconcavo-Tucano basins (KROMMELBEIN, 1965, 1966; KROMMELBEIN &
WENGER, 1966). He was then followed by Petrobras ostracodologist, VIANA
(1966) who divided the Bahia series of the Reconcavo/Tucano basins into 10
zones. GREKOFF & KROMMELBEIN (1967) finalized their collaboration in a ref-
erence publication comparing and illustrating ostracode faunas from the
Cocobeach of Gabon and the Bahia Series of Brazil.

After this period, during many years, probably due to the “strong confi-
dentiality”, very few papers has been published on this topic although many
wells penetrating these productive non-marine series, have been drilled in
Gabon, Congo, Cabinda and Brazil . We have to wait until 1972 for the work
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of MOURA, describing new species of ostracodes and the Reconcavo-Tucano
basins. In 1988, the same author demonstrates the utility of ostracodes for the
pre-salt stratigraphy in the Campos Basin. In west Africa, GROSDIDIER & BIG-
NOUNBA (1984), proved the invaluable value of ostracodes for the interpreta-
tion of the paleohydrological history of the Early Cretaceous lacustrine series
of southern Gabon and gave correlations between the West African and
Brazilian zonations. Finally, in 1996, GROSDIDIER et a/. were allowed to release
the ELF (now TOTAL) non-marine Lower Cretaceous biozonation of the
Gabon and Congo Basins, in which they recognized 11 ostracode assemblage
zones. This zonation is successfully applied by BATE e /. (2001) in the Kwan-
za Basin of Angola.

The renewal of interest for “pre-salt” Lower Cretaceous ostracodes in
the South Atlantic is related with the recent enormous deep-water oil discov-
eries in the Aptian Alagoas, below the salt in the Santos basin, since 2006
(reserves estimated to more than 50 billion barrels). Equivalent prospects are
expected to be found on the other side of the South Atlantic in Angola.

The implication of major oil companies in exploration focused on the
“pre-salt” stimulate new research programs and this led to the publication of
recent synthetic and taxonomic papers such as BATE (1999), who established
a sequence-stratigraphic framework based on ostracodes in Angola, and
recently POROPAT & COLIN (2012 a,b) who published two papers, a taxo-
nomic reassesment of selected key genera and an exhaustive overview of the
ostracod biostratigraphy of the Early Cretaceous of West Africa and Brazil.
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