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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.

REFERENCES

DANIELOPOL D.L., 1977. Ostracodes hypogés du sud de la France. 1. Mixtocandona juberthieae n.sp.
International Journal of Speleology, 9: 235-249.

FELSENSTEIN J., 1985. Phylogenies and the comparative method. The American Naturalist, 125: 1-15.

KaraNovic, 1. 2007. Candoninae (Ostracoda) from the Pilbara region in Western Australia. Cras-
taceana Monographs, 7: 1-433.

MAGNIEZ-JANNIN F,, DaviD B., DOMMERGUES J-L., SUZ-H., OKADA T. & OsawA S., 2000. Analysing
disparity by applying combined morphological and molecular approaches to French
and Japanese carabid beetles. Biological Journal of the Linnean Society, 71: 343-358.

MARTENS K., SCHON 1., MEIscH C. & HORNE D.]J., 2008. Global diversity of ostracods (Ostracoda,
Crustacea) in freshwater. Hydrobiologia, 595: 185-193.

Mazerova G.F, 1990. Rakuschkovye ratschki (Ostracoda) Baikala [Ostracoda of Lake Baikal].
Nauk. Sib. Otdel. Akad. Nauk. SSSR, 471 pp.

MEiscH C., 2000. Freshwater Ostracoda of Western and Central Europe. Spektrum Akademischer
Verlag, Heidelberg-Berlin, 522 pp.

Authors’ Addresses — A. BALTANAS, Department of Ecology (Fac. Sciences), Universidad Autono-
ma de Madrid, ¢/Darwin 2 - 28049 Madrid (Spain); e-mail: angel.baltanas@uam.es;
D.L. DANIELOPOL, Institute of Earth Sciences (Depart. Geology & Palaeontology),
University of Graz, Heinrichstr. 26, A-8010 Graz (Austria); e-mail:
dan.danielopol@uni-graz.at.






Naturalista sicil., S. IV, XXXVII (1), 2013, pp. 45-47

GINNY BENARDOUT, DAVID J. HORNE, JOAN BUNBURY & IAN BOOMER

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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RicARDO S1ivA & Luis VITOR DUARTE

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.
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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



74 A.P. CARIGNANO & G. CUSMINSKY

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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JEAN-PAUL COLIN

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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DISTRIBUTION AND ECOLOGY OF FRESHWATER OSTRACODS
FROM NORTHERN PATAGONIA: AN APPROACH

There are only a few studies about the ostracod faunal assemblages and
their environmental requirements from Patagonia (e.g. CUSMINSKY et al.,
2011; RAMON MERCAU et al., 2012). Here we present the results of a survey of
thirteen water bodies (streams, springs, temporary habitats) in Northern
Patagonia (39° 52’ - 41°50’ S; 70°36’ — 71°27’ W) and their comparison with
those of previous studies in the earstern Patagonia. The goal of this research
is to enhance our understanding of the regional Patagonian ostracoda fauna
and evaluate the relationship between ostracod species and physical and
chemical (depth, temperature, pH, conductivity, dissolved oxygen concen-
tration, seston and main ions) parameters of host waters along a W-E precip-
itation gradient (ranging from 1200 to 160mm/annually). To date, seven
species were identified: Amzphicypris nobilis Sars 1901, Bradleystrandesia fus-
cata (Jurine, 1820), Cypridopsis vidua (O. F. Muller, 1776), Cypris pubera O. F.
Miiller 1776, Eucypris virens (Jurine, 1820), Heterocypris incongruens (Ram-
dohr, 1808) and Tonnacypris lutaria (Koch, 1838). The more frequent species
were 1. [utaria and E. virens, while A. nobilis and C. vidua were only found in
one site. Males of A. nobilis were found while the other species were repre-
sented only by females. The environment of this fauna is related to low con-
ductivity and salinity in the water. Conversely, previous studies in the east-
ernmost area of Patagonia have shown different fauna such us Penthesinelula
incae (Delachaux, 1928), Potamocypris smaradigma (Vavra, 1891), Ilyocypris
ramirezi Cusminsky and Whatley, 1996, Limnocythere patagonica Cusminsky
and Whatley, 1996, Eucypris fontana (Graf, 1931), Kapcypridopsis megapodus
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Cusminsky et al. 2005 and Lzmnocythere rionegroensis, Cusminsky and What-
ley, 1996 living in comparatively higher conductivity (CUSMINSKY et a/.,2011).
The latter suggest that the decreasing precipitation trend towards eastern
Patagonia is reflected in the distribution of different ostracod fauna associa-
tion. On the other hand, new distributions of cosmopolitan species are pres-
ent, spreading out their geographical distribution to the Neotropical region
(MARTENS e? al., 2008). Some of the species such us C. pubera, E. virens and
B. fuscata have been also described in the Neartic region, suggesting that birds
could be responsible to their dispersion. However, the mode of dispersion of
T. lutaria in this region is still an open question.

Supporting by Proyects UNCo B/166; PiCT 2010-0082; PIP 00819.
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SYLVIE CRASQUIN

OSTRACODS ON PERI-TETHYS
MARGINS DURING PANGAEA TIMES
(-360 TO -230MY): SOME HIGHLIGHTS

The evolution of Peri-Tethys margins is linked to the birth, the life and
the disappearance of Tethys Ocean s.l. The whole period could be subdivid-
ed in three major intervals, that we might define as the Pangaea time, the
Tethys time and the Alpine time. The Pangaea time includes the interval from
the Early Carboniferous to the Late Triassic, the Tethys time the interval from
latest Triassic to the Middle Cretaceous and the Alpine time to the more
recent interval. In the talk, the focus will be done on Pangaea times. During
this interval, from the Early Carboniferous (=360My) to the end of Middle
Triassic (=230My), the Pangaea gathered. During this long time interval,
ostracods permitted important progresses in our knowledge on Peri-Tethyan
margins. This will be illustrated here by three highlights: the Early Carbonif-
erous currentology in Europe, the evidence of palaeopsychrosphere during
the Late Palaeozoic and the microbialite refuge after the Late Palaeozoic mass
extinction

1. Early Carboniferous currentology in Europe

During the Tournaisian and the Visean, carbonated marine platforms
extend on northern Europe. Analysis of Dinantian ostracod species allowed
to establish palaeobiogeographic links between the different platforms sur-
rounding the Variscan orogeny (CRASQUIN-SOLEAU & LETHIERS, 1993 and all
references inside). The north-south fauna relationships between Armorican
Massif and Ardenne, relatively close areas, are faint. On the contrary, those
areas have a lot of common species with Russian platform and North Ameri-
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Fig. 1 — Reconstruction of palaeocurrents on European platforms during Early Carboniferous.
Palinspastic map from Ron Blakey (http://cpgeosystems.com/paleomaps.html).

Fig. 2 — Psychrosphere through geological times (after Lethiers, 1998).
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can platforms. Neither Normanian and medio-German ridges, nor a thermal
barrier could explain this phenomenon. A currentological model was pro-
posed to explain the Dinantian ostracod palaeobiogeography in Hercynian
Europe. An east-west current, coming from Russian platform, favored faunal
connections with Europe. A west-east counter current is also necessary. The
current scheme in Europe was channeled, and probably emphasized, by a
palaeogeography with long and narrow marine corridors.

2. Evidence of palaeopsychrosphere during the Late Palaeozoic-Early Triassic

The palaeopsychrospheric ostracods, indices of deep water environ-
ments, differ from contemporary neritic forms by their thin tests and/or the
presence of very well developed spines. During the Late Devonian - Dinant-
ian interval, such forms are associated with bathyal facies, in low energy cold
water, and probably with low oxygen content (LETHIERS & CRASQUIN, 1987,
CRASQUIN-SOLEAU et al., 1989; LETHIERS & FEIST, 1991). The palacopsy-
chrosphere existed twice before Present: during Late Ordovician and during
Carboniferous — Permian. The palacopsychrospheric ostracods are known
from Late Ordovician to Early Triassic. This fauna is restricted to deep water
environments, from 500 m to 5000 m deep, in connection with a global ocean

Fig. 3 — Schematic showing ecosystem functioning associated with Permian - Triassic boundary
microbialites (in Forel ez al,, 2012).
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supplied with cold water by ice-caps. For the time being, we have no data out-
side of Palaeo-Tethys.

3. The microbialite refuge after the Late Palacozoic mass extinction

Permian — Triassic boundary microbialites are thin carbonates formed
after the end-Permian mass-extinction. They are abundant in low-latitude
shallow-marine carbonates shelves of central Palaeo-Tethys continents but
are rare in higher latitudes, liked inhibited by clastic supply on Pangaea mar-
gins (KERSHAW et al.; 2007, 2011, 2012). We studied in great detail the ostra-
cods associated with microbial crusts in the aftermath of the most devastating
extinction, the end-Permian extinction (EPE). These post-extinction micro-
bialites dominated shallow shelf marine environments and were traditionally
considered as devoid of any associated fauna. This dataset documents the
proliferation of ostracods strictly associated with microbialites. Based on the
diet of extant ostracods and uniformitarianism, we propose that the abundant
microbes in the mats served as an unlimited food supply. Photosynthetic
cyanobacteria may also have locally provided oxygen under low oxygen con-
ditions interpreted by others (BOND & WIGNALL, 2010; CHEN et al., 2010;
L1AO et al., 2010) for the microbialites. Microbialites provided a specialized
environment that may have acted as refuge for ostracods in the immediate
aftermath of the EPE. The surviving faunas may have been progenitors for the
starting of the latter radiation (FOREL et al., 2009, 2012; FOREL, 2012).
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QUATERNARY OSTRACODA FROM THE ARCTIC OCEAN:
SEA ICE AND OCEAN CIRCULATION VARIABILITY
OVER ORBITAL TIMESCALES

The Arctic is experiencing major changes in sea-ice cover, ocean tem-
perature and marine ecosystems that many hypothesize are caused by anthro-
pogenic influence on polar climate. In order to understand the impacts of cli-
matic change on the Arctic Ocean, it is instructive to examine past climate
changes and their impacts. We analyzed ostracode assemblages from six pis-
ton cores from the Northwind and Mendeleev Ridges in the Amerasian Basin
and the Lomonosov Ridge in the central Arctic to reconstruct paleoceano-
graphic history during Quaternary glacial-interglacial cycles. These cores
come from water depths ranging between 700 and 2000 meters and the sedi-
ments recovered represent glacial-interglacial cycles of the past ~700 ka (kilo-
annum) including the mid-Brunhes climatic transition (~ 700-300 ka). The
most important ostracode taxa (and their paleoceanographic significance)
include Acetabulastoma arcticum and Pseudocythere caudata (perennial sea
ice), Polycope spp. (productivity and sea ice), Krithe glacialis and Henry-
howella asperrima (partially sea-ice free conditions, deep water formation),
Pterygocythereis vannieumwenbuisei (warm interglacial conditions). Results
indicate a seasonally sea-ice free western Arctic during an exceptionally warm
interglacial period ~ 400 ka (Marine Isotope Stage 11, MIS 11) and a major
faunal turnover at approximately 300 ka when P vannieuenhuisei became
extinct. During this faunal and climatic transition, ostracode assemblages
characteristic of interglacial and interstadial periods (MIS 9, 7, 5, 3, 1) first
appeared in the Arctic. These changes signify the initial development of inter-
glacial periods characterized by perennial sea ice, such as existed during the
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late Holocene interglacial. In addition to orbital-scale paleoceanographic
variability, ostracode assemblages vary over millennial timescales, which sig-
nify changes in ocean circulation during the glacial, deglacial and interglacial
periods.
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TWO COASTAL SINKHOLE LAKES IN SW SICILY (ITALY)
REVEAL LOW-SALINITY EXCURSION
DURING GREEK AND ROMAN OCCUPATION

Disentangling the effects of the various paleoenvironmental vectors on
proxy records from coastal lakes is challenging, especially in the Mediter-
ranean region where the influence of effective moisture (climate) and its sea-
sonality, local basin hydrogeology, humans, and sea level rise may all play a
role in proxy response. Gorgo Basso (37.609°N, 12.655°) and Lago Preola
(37.621°N, 12.638°W) (Trapani, Sicily), have yielded cores with published ca.
10,000 yr-long pollen and sedimentology records (TINNER et al., 2009; CALO
et al., 2012). The lakes occur in endorheic basins formed by dissolution of
gypsum. Although less than 1 km apart, the modern hydrochemistry of these
two lakes is different. Gorgo Basso has low total dissolved solids (TDS) of
about 40 mg/L and receives recharge from local shallow aquifers. The TDS
of modern, ephemeral Lago Preola ranges from about 400 to 3000 mg/L;
piper plots reveal that Lago Preola is a mixture of marine water, precipitation,
and shallow groundwater (CUSIMANO et al., 2006). The ecology of pre-mod-
ern ostracodes indicates Holocene Lago Preola was a permanent lake with a
higher TDS than modern.

In spite of their contrasting hydrology, only Cyprideis torosa is unique to
the Lago Preola record, and Cypria ophtalmica, Cypris bispinosa, and Pseudo-
candona albicans to the Gorgo Basso record. Both records include Candona
angulata, Heterocypris salina, Sarscypridopsis aculeata, Limnocythere inopina-
ta, L. stationis, Darwinula stevensont, Ilyocypris gibba and Cypridopsis vidua.
Transfer function reconstructions based on Mediterranean sites (MEZQUITA e#
al.,2005) corroborates other lines of evidence that, over the past 10,000 years,
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Fig. 1 — Reconstruction of salinity of Lago Preola using modern analogs (MESQUITA et al., 2005),
sieve pore morphology of Cyprideis torosa, and the DCA Axis 1 of relative ostracode abundance data.

the TDS of Lago Preola has been about one order magnitude greater than
that of Gorgo Basso (mean values of about 3,000 vs. 700 mg/L). This also is
reflected in the higher valve concentration of Lago Preola compared to
Gorgo Basso (29.5 vs. 3.0 valves/cm’ dry sediment, respectively) and maxi-
mum sample interval concentration (168 vs. 14 valves/cm?).

The most remarkable aspect of the Gorgo Basso record is the abrupt
appearance of C. ophtalmica at 2,650 cal yr BP coincident with the establish-
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ment of Greek culture, and the proliferation of this species during the Roman
period. C. ophtalmica thrives in low TDS environments with seasonal anoxia
that is lethal to most other species (CURRY & FILIPPELLI, 2010). We attribute
the abundant anoxia-tolerant ostracodes during these periods to anthro-
pogenic addition of limiting nutrients to waters with relatively low TDS.

In addition to transfer function, other proxies have been explored at
Lago Preola to reconstruct past salinity, including stable isotopes (C,0) and
St/Ca for Cyprideis torosa and Candona angulata, and sieve pore analysis of C.
torosa valves (Fig. 1). An intriguing trend observed in most proxy data is the
short-lived period of lower salinity from seven samples dating at 2,640 to
1,970 cal yr BP (mean TDS ~3,000 mg/L) that are sandwiched between sam-
ples indicating very high salinity (2,780 cal yr BP = 11,100 mg/L TDS and
1,560 cal yr BP = 18,600 mg/L). Is this an indication of relatively high avail-
able moisture that helped to establish southwestern Sicily as an agricultural
center, and facilitate the rise of Greek civilization? Likewise, did the dry con-
ditions suggested by high salinity at 1,560 cal yr BP help destabilize the
Roman Empire, at least in Sicily?
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CAROLINA D’ARPA , ENRICO DI STEFANO & RODOLFO SPROVIERI

PALAEOECOLOGY OF EARLY PLEISTOCENE
(SICILIAN SUBSTAGE) OSTRACODA FROM BELICE VALLEY,
SOUTHWESTERN SICILY

This paper presents preliminary results from the on-going study on the
Ostracods of the Casa Parrino section, in southwest Sicily, Italy (Fig. 1). The
first report regarding Ostracoda from the Sicilian substage of the Belice Val-
ley area was made by RUGGIERI, 1977, who listed “northern guests” from the
Casa Catarinicchia section (not too distant from the Casa Parrino section).

The succession crops out to the right of the terminal part of the Belice
river (Fig. 2); the study section is located in the upper part of a predominant-
ly clayey monoclinal, tilted a few degrees south and referred to the Lower
Pleistocene (upper Emilian, Sicilian).

The sediments of the Lower Pleistocene unconformably overlie the
Pliocene Trubi Fm. (D1 STEFANO et al., 1991); the sequence starts with 1.25 m
of silty clay marls, passing into sands and topped off with a 0.90 cm thick layer
of greyish biocalcarenites ; the section is closed by clays and yellow sands. The
entire sequence is cut off by erosional phase which gave origin to the Great
Upper Terrace (G.T.S).

The study of foraminifers and pteropods (DI STEFANO et al., 1991; Buc-
CHERI, 1985) allowed to analyze the environmental evolution of the succes-
sion referred to the lower part of the Pseudoemiliania lacunose Zone. An
almost complete interglacial-glacial cycle was recognized, that gave rise to the
biocalcarenite stratum rich in Artica islandica and Limacina retroversa (Buc-
CHERI, 1985), showing a great climatic instability in that time interval.

The biostratigraphic correlations made between the top of the biocal-
carenite bed of Casa Parrino and the top of the Sicilian substage stratotype
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Fig. 1 — Location map of the study area in southwest Sicily, Italy.

Fig. 2 — Location map of Casa Parrino section.

section of Ficarazzi (SPROVIERI, 1984; BUCCHERI, 1984; D1 STEFANO & RIO,
1981) enable us to refer it to the top of the Sicilian substage.

For these reasons the Casa Parrino section might represent a valid suc-
cession to investigate and confirm the relationships between ostracod associ-
ations and palaeoclimatic/palaeoecological changes.

The goal of this research, is to detail the bathymetric and palacoecolog-
ical evolution of the whole Casa Parrino succession and to compare the
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obtained palaeo-ecological data with those of foraminifera and pteropods
(well-known from literature: DI STEFANO et al., 1991; BUCCHERI, 1985).

Another aim of this study is to verify the presence of other “northern
guests” in the Early Pleistocene (Sicilian) succession beyond those already
reported by RUGGIERI, 1977 and FARANDA & GL10Zz1, 2011.

The same samples used for the biostratigraphic detailed study based on
foraminifera and nannofossils (D1 STEFANO et al., 1991) were kindly provid-
ed by the authors for the ostracods study. For this abstract, only the first 12
samples were picked and taxa were investigated to a generic level, although
more detailed determinations are in progress.

Ostracods are fairly frequent in samples from 1 up to 6. They are gen-
erally well-preserved as loose valves; even delicate structures like the wing-
like expansions of Cytheropteron are usually well-preserved. Many species are
represented by both juvenile and adult specimens, which bear witness to all
stages of ontogenetic development. From sample 7 a change in ostracod asso-
ciation is evident; they are often preserved as fragment and show lower fre-
quencies that further decrease progressively upwards.

The assemblages of samples 1 and 2 include genera Henryhowella,
Cytherella, Cytheropteron, and very rare Semicytherura and Sagmatocythere;
Henryhowella is the most abundant. The association is typical of a circalit-
toral marine environment with depths of about 150 meters.

The gender Henryhowella, as well as Cytheropteron, is not very abundant
in samples 3, 4 and 5. Cytherella becomes sporadic while Cytherura, Semi-
cytherura, Sagmatocythere, Bosquetina, and Paracytheridea are numerous. The
presence of Semicytherura and Paracytheridea seem to indicate a depth de-
crease.

From sample 7 to sample 11 a decrease in the ostracod frequencies is
clearly evident and specimens are often preserved as fragments. The associa-
tion consists of abundant Sewzicytherura, Cytherura, Eucythere, Loxoconcha,
and Phlyctocythere; some representatives of the genus Aurila appear and Hen-
rhyowella is always present. This association is typical of depths between 70
and 50 meters.

The on-going study shows systematic changes in faunal composition
within each assemblage, which take place from the lowest to highest samples,
corresponding to a decrease in depth and a lower sedimentation rate.
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EVOLUTION OF OSTRACOD FOSSIL ASSEMBLAGE
IN THE PETIT LAC (LAKE GENEVA, SWITZERLAND)
TAPHONOMIC ISSUES OR MAJOR ENVIRONMENTAL CHANGE?

Ostracod fossil assemblages can be used to reconstruct changes in
palaeo-environmental conditions. This can only be done if the species ecolo-
gy is well known. In addition, the fossil assemblage should reflect as faithful-
ly as possible the living fauna. Yet, biostratinomic processes such as post-
mortem transport can substantially alter the ostracod fossil assemblage.
Hence, silty sediments are generally preferred for sampling of ostracod
because this grain size fraction generally corresponds to low energy environ-
ments where reworking of ostracod valves is minor. Studies of the age struc-
ture of the population, i.e. the variation in individual abundance for each
instar of a given species, also allow the thanatocoenosis to be checked for size
sorting and hence post-mortem transport. Interpretations of population
structures are often not straightforward though, and other information is
needed to discriminate changes due to biostratinomic processes from a real
change in the ostracod fauna.

The present study examines a short sediment core dated by *’Cs and
4C taken at 58 m water depth in the Petit Lac (Lake Geneva, Switzerland).
Sediments consist of fine silts and visual inspection suggests a continuous
sequence without any perturbing events except an increase of organic matter
content in the upper part of the core, which corresponds to the anthro-
pogenic nutriment overload that affected Lake Geneva during the 19-20t
century. The study of the ostracod fossil assemblage indicates that during the
thousand years preceding the 19™ century, the population was dominated by
Candona neglecta and Cypria lacustris while Linnocytherina sanctipatricii and
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Leucocythere mirabilis have had stable populations. Although the two last
mentioned species disappeared at the beginning of the 19™ century, the pop-
ulation of C. neglecta increased dramatically during the 19-20t% century (ten-
fold increase). This increase coincides with the appearance of Cytherissa
lacustris in the abyssal zones, a species that became dominating ever since.
While this change in fossil assemblage is readily attributable to an increase of
food resources in a well-oxygenated environment, the presence of numerous
valves belonging to littoral species as well as a major change in the population
structure point to important post-mortem transport. Additional analyses of
sediment grain size, sieve residues and bulk sediment geochemistry support a
complex combination between a control of bottom currents on sediment con-
stituents, with a high proportion of within-habitat post-mortem transport of
parautochthonous material (ostracod plus fine sediment) and little reworking
of allochthonous ostracod valves (littoral species) and a real change in the
autochthonous ostracod fauna. The comparison between the living ostracod
fauna and the abundance of adults in core sediments supports the hypothesis
that the increase in ostracod fossil abundance during the 19-20% century is, in
part, due to an increase of the ostracod population. Besides, bottom currents
in the Petit Lac are mainly induced by strong wind action. Hence, the change
in bottom current strength and/or direction indicated by the change in the
population structure provides additional information on changes in atmos-
pheric conditions and, therefore, on climate.
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DEFINITION OF A NEW APPROACH IN ANCIENT
HARBOR GEOARCHAEOLOGY:
GEOCHEMISTRY AND OSTRACOD ANALYSES AT PORTUS
(TIBER DELTA, CENTRAL ITALY)

Portus constituted the harbour complex of imperial Rome from the 1st
century AD onward.

Located in a deltaic environment, the harbour was subject to influences
of the Tyrrhenian marine environment and of the fluvial waters of the Tiber
River. Such complex sedimentary processes registered also rapid environ-
mental changes. Our research is based on the study of a sediment core (TR14)
drilled in the access channel of the hexagonal basin of Trajan (Fig. 1). The
goal of our study is the reconstruction the palaco-environmental dynamics of
the water column of the harbour according to a geochemical and an ostra-
codological approach.

The analysis of the ostracod assemblage has evidenced several palaeo-
environmental phases. These phases could be identified through the autoeco-
logical analysis of the 25 recognised taxa and their classification in four eco-
logical groups (MAZZINI ef al., 2011). The results obtained present a succession
of four environments, defined by variations in salinity and oxygenation.

From the bottom to a depth of 643 c¢m, the environment was a marine to
brackish lagoon influenced by strong marine inputs as evidenced by the vic-
ariance of Cyprideis torosa and Pontocythere turbida. P. turbida is a typical phy-
tal ostracod often found together with Posidonia oceanica remains. From 600
to 454 cm the coastal marine environment becomes more stable. This could be
linked to the establishment of the harbour activities and maintenance. The sta-
bility of the environment is still evident in the subsequent group, from 435 to
305 cm, characterised by the dominance of C. orosa and the lack of any fresh-
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Fig. 1 — Location of the study area and of the TR14 core.

water influence. The increase in salinity could be related to evaporative effects
on a closed body of water. From 300 c¢m the freshwater input becomes clear
and constant although the influence of the close sea/brackish body of water is
still noticeable. In the last metres a typical freshwater assemblage is represent-
ed, dominated by truly freshwater taxa (Candona sp. and Pseudocandona
marchica), evidence for the occurrence of a freshwater marsh.

The geochemical results were analysed by Principal Components Analy-
sis (PCA). The samples were assembled in several groups based on a Hierar-
chical Ascendant Classification (cluster analysis). Through PCA analysis, the
geochemical and ostracological results of the “functional” harbour unit (800-
300 cm) were combined. The different elements recorded in the geochemical
analysis are distributed according to the main ostracod assemblages (from
fresh water to brackish water and sea water). These elements have been
grouped according to the model proposed by SAGEMAN & LyONs (2003). An
evolution of these deposits in three stages is proposed. While the fluvial envi-
ronments were quite well oxygenated, the harbour environment was more
characterised by an increasing anoxia of the water column as it was observed
by ELMALEH ef al. (2012) in the harbor of Tyre. In a second phase, the varia-
tions in salinity distinguished the nature of the fluvial environments and the
degree of openness to the sea of the harbour environment. The final phase is
specific to a body of water completely isolated from fluviatile and marine
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influences and could be well representd by the fresco painted by Danti in
1582 in which the basin of Claudius is dried up, while Trajan’s hexagonal
basin and its access channel constitute a completely isolated marsh.

One of the objectives of this study was to determine the sedimentary
sources of the different granulometric fractions, in order to evaluate their
respective role in the sedimentation of the basin of Trajan. Comparison of the
geochemical data and the granulometric data has led us to propose a fluvial
origin for the fine particles (clays, silts, and very fine sands) and a marine ori-
gin for the sandy particles from the harbour of Claudius.

This multi-proxy study also provided the opportunity to identify the
sedimentary sources of the fine and sandy particles of the harbour basin orig-
inating respectively from the fresh water of the Canale Traverso and the sea
water of the port of Claudius.
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ANALIA Diaz & ESTELA LOPRETTO

LIFE CYCLES OF TWO SPECIES OF CHLAMYDOTHECA
(SARS, 1901) (Crustacea Ostracoda) REARED IN LABORATORY

The ontogenetic development of the order Podocopida-containing 8
postembryonic instars that are carried out successively up to the adult
(KESLING, 1951)-is regular anamorphic (KAESTNER, 1970) with the presence
of a larval nauplius preceded by a prenauplius that occurs within the egg
(ROESSLER, 1982). As KESLING (1951) observed, the appearance, growth, and
changes in the limbs throughout the different instars are closely related to
those same changes in the carapace. Nevertheless, the fifth pair of
appendages in the cyprididans appears after the third, rather than the second,
molt (MEISCH, 2000). The early studies on the carapace and limb morpholo-
gy of the postembryonic instars of the Cyprididae are summarized in KUBANG
et al. (2007).

The genus Chlamydotheca is a typical representative of the Neotropi-
cal ostracod fauna that occupies lotic and lentic environments including
temporary and permanent ponds. The adult of both species of the genus
Chlamydotheca (Sars, 1901) has been described in previous publications
about the distribution of the genus (DiAzZ & LOPRETTO, 2011). Postembry-
onic instars of two species of the non-marine ostracod Chlamydotheca (Sars,
1901) were reared in the laboratory from parthenogenetic females collected
from Pampasic temporary ponds in Argentina. This is the first detailed
postembryonic study of the carapace and limbs of the entire series of juve-
nile instars in this species.

Samples were obtained during October through December of 2007 and
2008 from temporary ponds in Pereyra Iraola Park (34° 50’ S — 58° 13’ W)
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in Buenos Aires province, Argentina. The genus Chlamydotheca was select-
ed to study ostracod ontogeny because the species are large enough to per-
mit each juvenile instar to be easily seen, handled, and dissected. Cultures
were established in the laboratory. Culture media were prepared with the fil-
tered and previously boiled water from the ostracods’ ponds of origin and
supplemented by the periodic addition of tiny proportions of commercial
canned water-packed tuna. The aquaria were equipped with aerators. In
order to follow the life cycle, the larvae and juveniles were individually
placed in 24-well culture plates (2 ml), previously disinfected with 10%
NaClO and rinsed with distilled water. The larvae and juveniles were dis-
sected, their limb morphology studied from drawings made through the use
of a camera lucida, and their valves and carapaces photographed by SEM. It
was possible to study the subitaneous egg-case hatching by SEM in order to
search for different ornamentation patterns.

Significant differences were observed in the morphology of the eggs,
not only by the presence/absence of jelly-like substance, but also in the
ornamentation of their covers. In Chlamydotheca arcuata Sars, 1901, the sur-
face of eggs appeared covered with small, regularly spaced tubercles cov-
ered with a jelly-like substance. In Chlamydotheca iheringi Sars, 1901, eggs
appear covered with small tubercles and the jelly-like substance kept them
together in clusters.

The appearance of limbs in both species Chlamydotheca arcuata, and C.
theringi was not progressive. The time and number of eggs laying and hatch-
ing was different.

Chlamydotheca arcuata laid rapidly developing eggs 2-5 days after being
isolated and each female laid 3-5 eggs, while females of C. 7heringi laid up to
three clusters of rapidly developing eggs 15-20 days after being isolated and
each female laid a maximum of 50 (between 15-50). Neither of the species
layed resistant eggs.

The nauplius larvae (instar A-8) of Chlamydotheca arcuata hatched 10—
15 days after laying, while the larva nauplius (instar A-8) of C. iheringi
hatched 7-10 days after laying.

Significant differences were found also in the sequence and morphology
of setae and aesthetascs. In Chlamydotheca arcuata, the emergence of aes-
thetascs (Y, y,) occurred in the first instars. A similar transition occurred
when the juveniles (A-4) and (A-3) appeared and the number of sensory setae
became increased. In. C. zheringi the aesthetascs appear in instar (A-8), and
in both cases the number of sensory setae in the carapace increased in the
course of development.

In both species the extensive growth of the mandibles and maxilles in
the instars (A-7) was notable since usually only the anlagen of these limbs
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were present at that stage. The juvenile mortality was high from third / fourth
stage of development.

The juvenile’s behaviour differs from the nauplius onwards; in C. arcua-
ta carapaces are ornamentated and it could be related with the slow move-
ment of the juveniles while in C. 7herings carapaces are not so ornamentated
and juveniles are active swimmers.

All changes in the ornamentation of the carapace could be related to the
quite advanced swimming capability of the juveniles.
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ANALIA Diaz & KOEN MARTENS

A NEW GENUS AND SPECIES OF NON-MARINE OSTRACODS
(Crustacea Ostracoda)
FROM PATAGONIAN WETLANDS OF ARGENTINA

A new genus and species is described from a Patagonian lake in the
province of Neuquen, Argentina. The genus and species clearly belong in the
Eucypridini, and as such have a rather isolated biogeographical distribution
in South America.

Samples were taken from Laguna Blanca, an Andean Patagonian lagoon
situated in Neuquen Province, Argentina 39° 02’ S, 70° 21’ W + 25-30 m;
1.230 masl. This permanent pond has a maximum depth of 11 m. The surface
is covered by decaying organic matter, macrophytes and emergent vegetation.
The conductivity in this lagoon was, at the sampling time of collecting, 1022
pm cm -1, the dissolved oxygen 9.5 (mg L-1) and pH 9.29. The material was
collected on December 11, 2005 with a hand net with mesh size ¢ 250 pm.
The present description of a new species and genus confirms the validity of
the ‘c’-seta on the T1 as a good character to unite the Eucypridini (MARTENS,
1989). In addition, the presence of ‘porenwarzen’ the anterior part of the
valves confirms this relatedness amongst the genera in this tribe. However, it
is clear that there are three types of such structures present in this genus (1)
the normal (small) external ‘porenwarzen’ which are quite common, (2) the
large ‘porenwarzen’, present in fewer copies and (3) the enigmatic ‘poren-
warzen’ on the inside of the (right) valve. Also of interest is the apparent rel-
evance of the length ratio of setae d1 and d2 on T2, which can now in sever-
al groups be used to distinguish lineages at the generic level. Apart from the
Eucypridini, this character is also successfully used in the Herpetocypridinae
(MARTENS, 2001) and the Cypridinae (MARTENS, 1990; 1992) amongst others.
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Rather surprising is the strongly curved shape of the attachment of the caudal
ramus in this species/ genus. It is thus far unique in the Cyprididae, and again
the functional reasons behind this peculiar morphology remain unknown.

The genus can be distinguished from other Eucypridini, based on both
valve (large porenwarzen, anterior selvage and posterior outer list in RV) and
soft part features (cylindrical shape of second Mx1-palp segment, length ratio
setae d1 = ¢ 3x d2 on T2, curved attachment of caudal ramus).

Acknowledgments — A Young Researcher Grant was awarded to the first author by the ISO17
Organising Committee, which is deeply thanked.

REFERENCES

MARTENS K., 1989. On the systematic position of the Eucypris clavata — group, with a description of
Trajancypris gen. nov. (Crustacea, Ostracoda). Archiv fiir Hydrobiologie, Supple-
ments 83(2): 227-251.

MARTENS K., 1990. Taxonomic revision of African Cypridini. Part I. The genera Cypris O.F.
MULLER, Pseudocypris DADAY and Globocypris KLIE. Bulletin van het Konin-
klijk Belgisch Instituut voor Natuurwetenschappen, Biologie, 60: 127-172.

MARTENS K., 1992. Taxonomic revision of African Cypridini. Part II. Description of Ramotha
gen.nov. Annals of the south African Museunz, 102(2): 91-130.

MARTENS K., 2001. Taxonomy of the Herpetocypridinae (Crustacea, Ostracoda). Crustaceana, 74(3):
295-308.

Authors’ Addresses — A. DiazZ, Invertebrate Zoology 1T (Arthropoda), Faculty of Natural Sciences
and Museum, National University of La Plata. Paseo del Bosque s/n, BI9OOFWA, La Plata (Argenti-
na); CONICET; e-mail: ostracodiaz@fcnym.unlp.edu.ar; K. MARTENS, Royal Belgian Institute of
Natural Sciences, Freshwater Biology, Vautierstraat 29, Brussels 1000 (Belgium) and University
of Ghent, Dept of Biology, K.L. Ledeganckstraat 35, 9000 Gent (Belgium); e-mail:
darwinula@gmail.com.



Naturalista sicil., S. TV, XXXVII (1), 2013, pp. 113-121

NASTARAN EHSANI, IRADJ YASSINI,
INASSER MOSTAFAWT & JAHANBAKHSH DANESHIAN

MIOCENE OSTRACODS FROM E-MEMBER OF QOM FORMATION
AT KAMAR-KUH STRATIGRAPHIC SECTION,
WEST OF QOM, CENTRAL IRAN

The marine deposits of Qom Formation in Central Iran correspond to
the last sea level rise during late Oligocene and early Miocene (DOzY, 1944).
Qom Formation is composed of marls, limestones, clastic deposits, evapo-
rates and in some area volcanic rocks as well as pyroclastic elements. In the
regional landscape, this Formation is easily distinguished from both under-
laying and overlaying, Lower Red and Upper Red Formations, for its light
grayish —green colour. According to Stratigraphic Lexicon of Iran (STOCKLIN
& SETUDEHNIA, 1991), Qom Formation in the type area is subdivided into
nine lithological Members (a, b, c-1, ¢-2, ¢-3, c-4, d, e and f) with Oligocene
to early Miocene in age. Within Qom Formation, c-4 and e-Members are
dominantly composed of marl and contain a relatively rich and diversified
ostracod fauna.

The thickness of the e-Member in Central Iran, varies between 80 to 650
meters (AGHANABATI, 2004). The thickness of Qom Formation in the central
portion of Kamr-Kuh anticline is around 1030 m (EMAMI, 1991). Here, Qom
Formation is underlay with disconformity on the Lower Red Formation and
is overlay Upper Red Formation (Figs. 1 & 2).

The e- Member of Qom Formation in Kamr-Kuh stratigraphic section is
composed of an alternating sequence of marl, sandstone, coralline limestone
and sandy limestone (Fig. 3).

Kamar-Kuh is a symmetrical anticline which extends over 10 Km in E-
W direction and is located approximately 136 km to the south of Tehran and
10 Km to the west of Qom (Fig. 4).



114 N. EHSANT, 1. YASSINI, N. MOSTAFAWI & J. DANESHIAN

Fig. 1 — Southern view of disconformity between Lower Red Formation and Qom Formation in
Kamar-kuh anticline.

Fig. 2 — Eastern view of disconformity between Qom Formation and Upper Red Formation in
Kamar-Kuhr anticline.

Fig. 3— Northern view of the e-Member in Kuh-Kamar anticling showing alternating layers of gray-
ish-Green to yellow-green marls, sandstones and calcarenites.

Fig. 4 — Location of the section described in this study and the sites of the previous studies on ostra-
cods of Qom Formation in Central Iran.

For the purpose of the present study, the 112 m thick sequence of the e-
Member on the northwestern flank of Kamar-Kuh anticline is measured and
sampled, and the GPS coordinate of the top of the e-Member is 50° 40’ 28.7”
E and 34°38 22” N.

Majority of published works on Qom Formation microfauna were
focused on foraminifera and non to little works were undertaken on ostra-
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Table 1
Summarizes the previous studies on ostracods of Qom Formation in central Iran and Kerman
region and list of ostracod genera and species that reported in this Formation.
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Table 1 — Continued
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cods. Previous reports on Qom Formation ostracods were without illustra-
tion and were restricted to numeral taxonomy of genera and species
(BOZORGNIA, 1961; FARIDI, 1964; POURMOTAMED, 1967). MONTEIL & GROS-
DIDIER (1969) from Elf —~Aquitain Petroleum produced the first SEM illustra-
tion catalogue of various genera and species without any taxonomic clarifica-
tion. Later GROSDIDIER & MONTEIL (1970) produced a second atlas with
distribution range chart and tentative age determination of ostracod fauna
from Moalleman well No 1, near Semnan region. In this work they also
reported some ostracod species from Eocene age green tuff series, Lower Red
and Upper Red Formations. DANESHIAN & RAMEZANI DANA (2005) reported
some 23 species of ostracods in open nomenclature from Deh Namak strati-
graphic section in east of Garmsar.

Table 1 summarizes the earlier works on Miocene ostracods of Qom For-
mation in central Iran and provide a list of species so far identified in this For-
mation.

A total of 68 samples (56 soft -12 hard) from e-Member at Kamar-Kuh
section were investigated in the present study and a total of 3720 carapaces
and 10 detached valves were recovered.

103 species belonging to 50 genera were recognised in this study and 27
species were identified to species level and the remaining left in open nomen-
clature. Table 2 summarized percentage of 15 dominant ostracod families
identified in this study. Table 3 shows the total number of the dominant
species and their frequencies in Kamr-Kuh e-Member samples. 96.2% of the

Table 2

Dominant Ostracod families in the kamar-kub e-Member studied samples.
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Table 3
Shows the total number of the dominant species and their frequencies in Kamr-kub e-Member
samples. The table includes those species with greater than 1 or 1 percent abundance.

ostracod fauna in the studied material belonged to Podocopida and 3.8% to
Platicopida (Fig. 5).

Figure 6 shows the stratigraphic range of the ostracod species identified
in the e-Member marl deposits, of Kamar-Kuh type area and also in various
Neogene sedimentary basins of Tethys and Paratethys regions.

Majority of the identified species in the studied material show an extend-
ed stratigraphical distribution from Miocene to Pliocene epochs. Due to the
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Fig. 5 — Pie chart of Podocopida and Platycopida ostracods in Kamar-kuh, e-Member deposits.

Fig. 6 — Stratigraphic range of the ostracode species identified in Kamar-kuh e-Member type area
as reported in various Tethys Neogene sedimentary basins.
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long range stratigraphical distribution of ostracods, it is difficult to provide a
precise stratigraphic age to e-Member deposits.

However, according to foraminiferal biozone of Borelis melocurdica and
Lepidocyclina (RAHAGHI, 1973) an early Miocene age and based on
nanoplankton species (HADAVI et a/., 2009) an age of early to middle Miocene
is given to this Member in Kamar-Kuh type area.

The presence of some species of Paratethys origin in e-Membet’s faunal
assemblages, is a strong evidence that, during Miocene period, the Central
Iran sedimentary basin was connected to Paratethys brackish environment to
the North and to the deeper Tethys marine environment to the West.

Kamar-Kuh, e-Member lithological column, ostracod population densi-
ty and species abundance are illustrated in Fig. 7.

Fig. 7 — Kamar-kuh e-Member lithological column and fluctuation in ostracod population density
and species number.
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JESsicA FISCHER, KATHRIN SCHOPPMANN, RENATE MATZKE-KARASZ,
CHRISTIAN LAFORSCH

THE POTENTIAL ROLE OF FRESHWATER OSTRACODS
IN CONTROLLED ECOLOGICAL LIFE SUPPORT SYSTEMS (CELSS)

Controlled Ecological Life Support Systems (CELSS) are an endeavor to
create environments able to support and maintain human life by performing
basic life support functions (e.g. food, water and oxygen supply). Based on
cycle bioregenerative processes, such systems are preferably independent
from material resupply and exclusively open with respect to energy. There-
fore such systems will play an important role in manned future long-duration
space missions like flights to Mars or explorations and life in extreme envi-
ronments (GITELSON, 1992; MACELROY & BREDT, 1984). However, CELSS
can be regarded as harsh, unfavorable and instable habitats with frequently
changing environmental conditions. Since many freshwater ostracods are tol-
erant to a wide range of environmental factors and are capable to overcome
unfavourable conditions with different strategies such as the production of
resistant resting eggs, they are potential key organisms for aquatic based
CELSS. Furthermore, many species are feeding on detritus, and transforming
plant- and animal-derived decaying matter into biomass. On the other side,
they serve as important food source for organisms of higher trophic levels
such as fish (MEISCH, 2000). Previous experiments with combined systems
with ostracods, other invertebrates and plants on the MIR space station
already showed that freshwater ostracods were the only crustaceans that did
not develop deformations of their appendages, or die out completely; in con-
trast, they survived unharmed and even reproduced. However, they showed
a characteristic behavior of disorientation, so called loop swimming (IJIRI ez
al. 1998; ISHIKAWA et al., 1998). This behavior can also be seen in other ani-
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Fig. 1 — Swimming behaviour of a, Heterocypris incongruens and b, Notodromas monacha in micro-
gravity; ¢, Ostracods in a video-monitored cuvette for parabolic flights.

mals exposed to microgravity (e.g. Daphnia sp. IJIRl et al., 1998) and fish
(ANKEN & HILBIG, 2004)) and is an indication for the relevance of gravity for
orientation in their three-dimensional environment. Nevertheless, nothing is
known about the mechanism of gravity perception in ostracods and if micro-
gravity related behavioral changes interfere with their conventional life cycle
(feeding, reproduction etc.). To analyze this, experiments have been con-
ducted with two very common ostracod species, Heterocypris incongruens
and Notodromas monacha. Specimens of these species, housed in sealed,
video-monitored cuvettes, have been taken on parabolic flights, where an air-
plane follows the trajectory of a parabola. At the top part of the arc, the air-
craft and its payload are in free fall, causing the sensation of weightlessness.
The two species were chosen to cover differences in habitat use and the cor-
related morphological, physiological and behavioral differences. While H.
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incongruens lives in the benthic and pelagic zone, N. monacha clings upside
down to the water surface membrane to feed on particles or it crawls on
plants. (MEISCH, 2000). Video analysis showed loop swimming of H. incon-
gruens under microgravity conditions, while N. 7zonacha showed no looping
behavior. Those results suggest that if there is no long-term adaptation to
microgravity, non-looping species like N. #z0nacha are probably better quali-
fied for CELSS compared to continuously looping ostracods, since they more
likely exhibit a normal life cycle. It is furthermore supposable that the gravi-
ty sensing mechanisms in diverse species differ in their sensitivity. Hence, our
main goal is to detect and analyze the specific gravity-sensing organ or mech-
anism in ostracods and to unravel its functional principle with further exper-
iments. We plan using ground based facilities like klinostats and a droptower
and we will continue experiments during parabolic flights. The outcome will
not only add a robust and reliable species to future aquatic based live support
systems but also foster our knowledge on the evolution of gravisensing mech-
anisms in zooplanktonic organisms.
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IMPACTS OF CLIMATE VARIABILITY AND MAYA SETTLEMENT
ON LAGUNA TUSPAN (PETEN, GUATEMALA)
AND ITS OSTRACOD FAUNA DURING THE PAST 5000 YEARS

Even though several studies (CURTIS ez al., 1996; HAUG et al., 2003; LEY-
DEN et al., 1998; MEDINA-ELIZALDE e¢ al., 2012) prove the occurrence of
severe droughts between 800 and 900 AD, some studies have demonstrated
that the reduction of rainfall was not the only cause of the collapse of Maya
civilization at that time. There is some evidence that the Mayas caused defor-
estation (GALOP et al., 2004), which potentially changed the properties of
soils (composition, sensitivity to erosion). In this case, human activities would
have increased the vulnerability of their cultures to natural phenomena.
Droughts, combined to a long-term decreasing productivity of fields, would
have led the Mayas to migrate.

Here we present a multi-proxy study of lacustrine sediments from lagu-
na Tuspan, near the Maya city of La Joyanca (Petén), designed to test the rel-
ative impact of climate variability and human activities on the environment.

Results on the clay composition and the ostracod fauna clearly show
environmental changes in the drainage basin of the lake around 3000 BP (950
BC), when the La Joyanca plateau was first inhabited by the Mayas (ARNAULD
et al., 2004). Before human settlement around the lake, the ostracod abun-
dance decreased during humid periods. The percentage of the genus Cazn-
donopsis and the VC of Cytheridella ilosvayi valves decrease during such
events, when high quantities of organic matter are brought to the lake. The
variability of all proxies decreases in amplitude around 4000 BP, when the
Caribbean zone gets drier (HAUG ez al., 2003; MALAIZE et al., 2011). Hal-
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loysite is the main clay across the whole period preceding the arrival of the
Mayas, which proves the formation of stable soils due to a dense forest cover
(GALOP et al., 2004).

After 3000 BP, none of our proxies follows the drying trend that is
observed in the rest of the Caribbean zone (HODELL et 4/., 1995). Interstrati-
fied smectite-chlorite is the main component of the clay fraction, which
reveals increasing erosion of the substratum. Litter thickness and forest den-
sity are much reduced, which enhances the destabilization of soils under
humid conditions. The lake received much more detritic particles than
before, especially during the deposition of Maya clays. This study clearly indi-
cates that the Mayas changed their environment even before they built cities.
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PONTIAN OSTRACODS FROM SLANICUL DE BUZAU SECTION
(EASTERN CARPATHIAN FOREDEEP)

Detailed micropaleontological, sedimentological and paleomagnetic
sampling recently done in the Upper Miocene and Pliocene deposits from the
Eastern Carpathians leaded us to establish a high-resolution ostracod
biochronology for the Pontian stage.

The Lower Pontian (Odessian) deposits from Slanicul de Buzau Valley
section developed into a pelitic facies represented by fine-bedded or massive
marls with rare thin intercalations of silts and sandstones. The fresh-water
ostracod faunas from the Late Maeotian were replaced by a more brackish
one in the Early Pontian after the transgressive event at the Maeotian/Pontian
boundary (6.04 Ma) (KRIJGSMAN e? al., 2010; STOICA et al., 2012). The Lower
Pontian sediments were very rich in brackish mollusk and ostracod species.
The most common ostracod species are represented by: Candona (Caspio-
cypris) alta (Zalanyi), C. (C.) pontica Sokal, C. (Camptocypria) ossoinaensis
Krsti¢, C. (Zalanyiella) venusta (Zalanyi), C. (Hastacandona) hysterica Kristi¢
& Stancheva, C. (Fabeaformiscandona) sp., Pontoniella (Zalanyiella) acuminta
(Zalanyi), P (Z.) quadrata (Krsti ), P. (Z.) striata (Mandelstam), Cypria tocor-
jescui Hanganu, Bakunella dorsoarcuata (Zalanyi), Cytherissa sp., Cyprideis
pannonica (Méhes), Tyrrhenocythere pannonicum Olteanu, Amnicythere lata
Schneider, A. andrusovi (Livental), A. palimpsesta (Livental), Euxinocythere
ex. gr. costata (Olteanu), Leptocythere cymbula (Livental), Maetocythere
bosqueti (Livental), Loxoconcha babazananica Livental and L. petasa Livental.

The Middle Pontian (Portaferrian) represented a regressive moment when
the base-level drop in the Dacian Basin and in all the Eastern Paratethyan
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basins possible as a consequence of the disconnection with the Mediterranean
Sea during its desiccation moment (Messinian Salinity Crisis event). Several of
the ostracod species from Paratethys migrated to the Mediterranean Sea during
the “Lago Mare” event (GLIOZZI et al., 2007). Predominantly basinal sequence
of the Lower Pontian is replaced by a more proximal one developed in littoral
and fluvial-deltaic environments. In the marginal zones of the basin, the intra-
Pontian base-level drop had visible effects and the rich ostracod fauna from
Lower Pontian was replaced by littoral, fluvial and lacustrine species: Anzplo-
cypris dorsobrevis Sokal, Cyprideis pannonica (Méhes), C. sp., Tyrrhenocythere
ex. gr. motasi Olteanu, Candoniella sp., Zonocypris membranae (Livental).

The Late Pontian (Bosphorian) interval started with a new transgressive
moment possible related to the reconnection of the Paratethys with the
Mediterranean Sea due to the refilling of it during the Zanclean transgression
at the Miocene/Pliocene boundary (5.33 Ma). We can recognize a “second
Pontian bloom“ of the ostracod fauna when most of the species from the
Lower Pontian, that migrated to inner part of the basin during base-level
drop, become dominant again together with several new taxa like Tyrrheno-
cythere filipescui (Hanganu), T. taurica Olteanu, Cytherissa boghatschovi
Livental, Scottia sp., Amplocypris sp.

Some of the Late Pontian ostracod species will pass the boundary with
the Lower Dacian (Getian; 4.70 Ma).
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FIRST RECORD OF THE LILLIPUT OSTRACOD FAUNAS
IN THE AFTERMATH OF THE END-PERMIAN EXTINCTION

Ostracods were strongly affected by the end-Permian extinction (EPE;
~ 252My ago), with species extinction rates ranging from 74 to 100%
depending on locality (CRASQUIN & FOREL, 2013). Ostracod recovery is
assumed to be complete during the Ladinian, when they are well known in the
Tethyan domain. During the earliest Triassic, survival in refuge areas of
microbial origin has been recently described: microbial mats would have pro-
vided an unlimited food supply and O, to the supposedly anoxic environment
following the EPE (FOREL et al., 2013; FOREL, 7 press).

A Lilliput effect has been widely described for several fossil groups for
the period in the aftermath of the EPE (e.g. brachiopods, HE et al., 2007; gas-
tropods, PAYNE, 2005; foraminifera, SONG ez al., 2011), but was until now
unknown for ostracods. Considering Length (L) as a proxy to body size, we
computed L L _. andL__ of ostracod assemblages through the EPE for
places where they survived in refuges. In addition we analyzed the repartition
of specimens among 13 classes of size, from 101 to 1400 m. It appears that:
(1) Maximal of Lo Lo and L, e are reached in Upper Permian
assemblages whatever the locality.

(ii) The number of size classes’ decreases from Permian to Triassic.
Higher size classes disappear in the Earliest Triassic and small specimens
dominate.

The observed patterns can be related to a Lilliput effect (real reduction
of body size in all specimens) or to taphonomic process (apparent reduction
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due to preferential preservation of larvae, several ontogenic series being rec-
ognized from these localities (FOREL e# al., submitted). However:

(i) The disappearance of the largest forms cannot be considered as a dis-
appearance of adult stages since it would lead to non-viable populations.

(i) Among the few species crossing the EPE, within-larval stage size
reduction is observed, Permian larvae being bigger than Triassic ones.

Consequently, they are interpreted as Lilliputian communities, based on
2 mechanisms: within-species size reduction and within-genera size reduction
(appearance of small size species being most important). In the survival mech-
anism, they are not disaster nor opportunistic taxa but progenitors for the
later radiation (FOREL ef /., 2013). This size reduction could be related to this
seeding process in association with the relocation of energy from growth rates
to reproduction, insuring survival in relatively inhospitable conditions.
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HOLOCENE LAKE LEVEL CHANGES OF TANGRA YUMCO
(CENTRAL TIBETAN PLATEAU)
AS INDICATED BY OSTRACODA AND OTHER PROXIES

The Tangra Yumco is one of the five largest lakes on the Tibetan Plateau.
It covers an area of 818 km? within a catchment of 8220 km? and has a max-
imum depth of 223 m. Ancient shore lines more than 200 m above the pres-
ent day level indicate remarkable climate changes during the Late Quater-
nary. Ostracods, beside other micropalaeontological, geochemical,
mineralogical and sedimentological proxies, allow a reconstruction of the
lake level evolution reflecting climatic changes.

We studied fossil ostracod associations from outcrops and lake cores for
palaeoenvironmental reconstructions. Applicable methods are ecological tol-
erances and preferences of ostracod species, index assemblages, morpholog-
ical variation (noding) of Leucocytherella sinensis Huang, 1982, ostracod-
based transfer functions for water depth and salinity, ¥O and C isotopes
as well as Mg and Sr from ostracod shells.

The lake level of the Pleistocene-Holocene transitions was very low,
probably distinctively lower than today. First exact estimations are possible
for around 8 ka cal BP, when ostracods and palaeo-shore lines from ancient
lake sediments indicate a lake level of approximately +180 m. Ostracod suc-
cessions from several sections proof a continuously high lake level until
approximately 2 ka cal BP, the last clear evidence for a lake level > +150 m.
Then, a fast decline of lake level is documented by ostracods from a sediment
profile close to the present day lake shore. At 0.7 ka cal BP, the lake level was
already at +15 m. A distinctive rise of the lake level is recognisable during the
last decades. Salinity changes documented by ostracod morphology and shell
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chemistry indicate directions of these lake level fluctuations. Ostracod-based
water depth reconstructions are useful only for lake system conditions, i.e.
salinity or productivity, similar to the present one.
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DISTRIBUTION OF RECENT OSTRACODS NEAR THE OMBRONE
RIVER MOUTH (NORTHERN TYRRHENIAN SEA, ITALY)

A preliminary study on the ostracods of the southern Tuscany marine sec-
tor was performed. The Ombrone River mouth is bordered to the north by the
Piombino Promontory and the Elba Island and to the south by the Argentario
Peninsula and the Giglio Island (Fig. 1). The Ombrone River is responsible for
the natural processes of transport and the coastal evolution of the entire basin
(approximately 3000 km?). Its fine sediments are dispersed along a wide area
between the Elba Island and the Argentario Promontory (CHIESI ez al., 1993).

Numerous grab-samples were collected during the “Maremma 1996”
cruise, carried out by R/V Urania (November 15-29, 1996). Each sample con-
sists of 50 cm’ of undisturbed sediment, from the top 5-7 cm of seabed; in the
laboratory, 127 samples (15-184 m water depth; Fig. 1) were wet-sieved
through 125 m. A micropaleontological analysis was performed and the
ostracods were collected, counted and classified. The species attribution was
based mainly on publications concerning the Mediterranean area (e.g., BONA-
DUCE et al., 1976; PUGLIESE & STANLEY, 1991; MONTENEGRO & PUGLIESE,
1996; ARBULLA et al., 2000; GUERNET et al., 2003; FARANDA & GLIOZZI, 2008;
AIELLO & BARRA, 2010). The distinction between autochthonous and
allochthonous valves was made according to PUGLIESE & STANLEY (1991).
The species were considered autochthonous if:

— complete carapaces and/or valves of adults were found together with

juveniles forms;

— young instars were absent but adult valves showed a good conserva-

tion status;
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Fig. 1 — Geographic setting and location of sampling sites (from FREZzA & CARBONI, 2009).

— their features are consistent with the ecology and the stratigraphy.

In general, the ostracods are well preserved and are represented both by
adult and young instars shells (carapaces or valves). A total of 62 species
belonging to 36 genera was classified. Seven species have been left in open
nomenclature. Three ostracod assemblages were recognised considering the
15 most common taxa:

— infralittoral assemblage with fluvial influence (15-60 m water depth),
dominated by Carinocythereis carinata, Leptocythere bacescoi, Lepto-
cythere ramosa, Loxoconcha ovulata, Loxoconcha subrugosa, Palmo-
concha turbida, Pontocythere turbida and Semicytherura incongruens;
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— infralittoral-circalittoral assemblage (30-79 m) with Cytheridea
neapolitana, Cytheropteron ruggierii and Sagmatocythere versicolor,
— circalittoral assemblage (> 69 m), characterised by Bosquetina denta-
ta, Cytheropteron vespertilio, Henryhowella parthenopea and Krithe
praetexta.
The ostracod assemblages distribution is comparable with that of ben-
thic foraminiferal assemblages recognised in this sector of the Tyrrhenian Sea
(FrEZZA & CARBONI, 2009).
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PHENOTYPICAL VARIATION
IN LEUCOCYTHERELLA SINENSIS HUANG, 1982
A NEW PROXY FOR PALAEOSALINITY IN TIBETAN LAKES

Ostracods are common proxies for palaeoenvironmental reconstruc-
tions due to their sensitivity for ecological conditions (e.g. MISCHKE et al.,
2007; FRENZEL ez al., 2011) and their carbonate valves which are used for geo-
chemical analysis (e.g. SCHWALB, 2003). For freshwater taxa a high conduc-
tivity represents a stressing factor and is often associated with low diverse
ostracod assemblages. Thus, palacoecological analyses on the association
alone may remain unsatisfying or defective.

Leucocytherella sinensis is an ubiquituous ostracod species endemic to
the Tibetan Plateau where it is the most abundant species, sometimes up to
more than 98 % of the ostracod association. A clue to it’s palacoecology may
be environmentally driven phenotypic variation in L. sznensis which displays
several morphological forms, characterised by different grades of node for-
mation on their valves. This feature is so distinct that several junior synonyms
were described from this species by different authors during the past 30 years
(e.g. PANG et al., 1985). This species is a member of the ostracod group of
Cytheroidea known for node formation caused by water chemistry.

For the investigation of morphological variation in L. sinzensis 21 Recent
surface samples from twelve different lakes (Fig. 1) were analysed.

Morphological investigations and a non-metric MDS of the shape show
that the species of Leucocytherella described from the Tibetan Plateau belong
to one species: Leucocytherella sinensis. The analysis of the mean number of
nodes on the valves of adult L. sinensis at a given conductivity and Ca®* con-
tent shows a connection between noding and conductivity of the ambient
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Fig. 1 — Morphological map of the Autonomous Region of Tibet and adjacent areas, based on freely
available SRTM data (USGS, 2004) with position of analysed lakes: BC: Bangong Co; CC: Chen Co;
KC: Kunggyu Co; LC: La’ang Co; MY: Mapam Yumco; NC: Nam Co; NPC: Npen Co; PC: Puma
Yumco; PEC: Peiku Co; TC: Taro Co; TY: Tangra Yumco; YY: Yamdrok Yumco.

water with lower node number under higher salinity (Fig. 2). Suprisingly,
nodes are not common in low conductivity populations but highest within the
range between 0.5 and 3 %.. However, high Ca?* concentrations suggest a
combined effect of salinity and Ca?* ion concentration on the formation of

Fig. 2 — Noding per valve as a function of conductivity and Ca?* content with black dots repre-
senting the position of analysed lakes: BC: Bangong Co; CC: Chen Co; LC: La’ang Co; MY: Mapam
Yumco; NC: Nam Co; NPC: Npen Co; PC: Puma Yumco; TC: Taro Co; TY: Tangra Yumco; YY:
Yamdrok Yumco.
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nodes in L. sinensis. The number of nodes increases with decreasing salinity,
but a high Ca?* availability reduces the node formation.

The forming of nodes is not a taxonomic character but depends on salin-
ity and the concentration of Ca’" ions. If the proportion of Ca’* ions stays
constant, trends in salinity can be detected by counting the nodes on the
valves of adult individuals.

The noding phenomenon in L. sinensis can be used as a new proxy for
continuous palaeosalinity reconstruction in Quaternary sediments from lakes
of the Tibetan Plateau. In connection with geochemistry, palacoecology, or
stable isotopes it can provide useful information on Holocene climate vari-
ability and changes in the monsoon system in Tibet.
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ASFAWOSSEN ASRAT & FRANK SCHABITZ

CLIMATIC AND HYDROLOGICAL INSTABILITY IN EAST AFRICA
DURING THE HOLOCENE: OSTRACOD EVIDENCE
FROM LAKE CHAMO, SOUTH ETHIOPIA

Ostracod assemblages recovered from a 14.13 m long drill core from
Lake Chamo, southern Ethiopia, together with XRF geochemical data, pro-
vide evidence for climatic and hydrological instability in southern Ethiopia
during the Holocene. The change in ostracod assemblages are interpreted in
terms of changing lake water salinity as a result of fluctuations in the evapo-
ration-precipitation rate due to climate changes. During the wettest phase of
the reconstructed paleoenvironment, the period between 8700 - 5200 cal yr
BP, the lack of ostracod is probably caused by very poor calcite availability in
the lake water. When the climate is changed in to arid periods, specifically
from 5200 - 4200 cal yr BP, the lake was shallow, more open, and a more alka-
line that the habitat was dominated by diverse ostracod taxa. Gomzphocythere
angulata, Oncocypris omercooperi, Ilyocypris cf. I. decipiens, Humphcypris cf.
H. brevisetosa, Sclerocypris sp. and Pseudocypris bouvieri are restricted to this
time interval. The ostracod assemblages represented a wide range of saline-
tolerant species when the level of the lake was low. The dominance of Hete-
rocypris cf. H. giesbrechtii following these assemblages is a good indication for
the lake level fell to a minimum (MARTENS & TUDORANCEA, 1991). This shal-
lower, alkaline-saline environment persisted until 2600 cal yr BP where mem-
bers of Limnocythere are found together with other associated genera (ATNA-
FU & RussO, 2004). The climate shifted from warm-dry to warm-wet between
2600 and 2000 and from 1600 to 1000 cal yr B.P,, and from relatively fresh
water to shallow saline conditions, as shown by the dominance of ?Darwinu-
la stevensoni. Finally, from 1000 cal yr B.P. to the present the climate was
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warmer as indicated by the predominance of Limnocythere. ?Darwinula
stevensoni dominated again towards the upper most part of the core possibly
due to an increase of littoral vegetation (MARTENS ef a/.,1997; MEISCH, 2000).
The geochemical sediment data correlate well with the changes in ostracod
communities during the past 8700 cal yr BP. The results of this study are com-
patible with other regional studies of Holocene lake level and palaeoclimate
in East Africa (COHEN et al., 1983).
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TAXONOMIC REVISION OF LIVENTAL’S SPECIES OF BRACKISH
WATER OSTRACODA (Crustacea)
AND DESIGNATION OF NEOTYPES

In the Late Serravallian (mid-Miocene), following the closure of the
Palaeomediterranean-Paratethys connections, the Neo-Paratethys bio-
province was created, characterised by endemic, brackish water mollusc and
ostracod faunas that were distributed widely from the Pannonian Basin (cen-
tral Paratethys) to the Caspian-Aral Basin (Eastern Paratethys) (OLTEANU &
JipA, 2006). Each Paratethyan basin [Styrian, Vienna, Pannonian, Dacian,
Euxinic (former extent of the modern Black Sea basin), and Caspian-Aralic
basins] was characterised both by endemic and common species, recording a
complex palaeogeographical history of isolation and connection.

Some brackish water ostracods of the Neo-Paratethys were studied for
the first time by REUSS (1850), who analysed the ostracods from the “Tertiary”
(later ascribed to the Sarmatian-Pontian intervals) deposits of Austria and
Hungary (Vienna Basin and Pannonian Basin) and MEHES (1907, 1908) who
studied the ostracod assemblages from Sopron, Budapest-Kobania and Pere-
marton (Hungary, Pannonian Basin) at the time considered Pliocene in age but
today revised to the lower Pannonian. In those papers several brackish water
species were erected/described/figured? which were subsequently revised by
later authors (see ZELENKA, 1989 for the Reuss’ collection and ZALANYI, 1944
for some of Méhes’ species — the Méhes collection is lost, L. Kordos, pers.
comm. curator of the Geological Museum of the Geological Institute of
Budapest). Those papers were followed by important contributions by
ZALANYI (1929), again on the Pannonian Basin ostracods, and by LIVENTAL
(1929) on the brackish water ostracods of the Caspian area. Both authors



148 E. GL10Zz1, N. ALADIN, I. BOOMER, T. DMITRIEVA, N. DYKAN...

established several new species that were later shown to be widely distributed
both stratigraphically and geographically across the Paratethys realm.

Unfortunately, older papers sometimes contain descriptions and illustra-
tions that are not sufficient to correctly identify the species, thus in the eastern
European literature many new species were erected and some of them proba-
bly represent junior synonyms. Moreover, as correctly noted by SCHORNIKOV
(2011), several species were differentiated on minor details of their ornamen-
tation, yet it is well known that, particularly in brackish water environments,
tubercles may be more or less developed, or even absent, depending on envi-
ronmental parameters, and it is clear that several species were erected on juve-
niles of already known taxa. The taxonomic confusion arising from all these
factors limits our ability to correctly reconstruct the palacogeographic rela-
tionships between the different Neogene Paratethyan basins and the evolu-
tionary radiation of endemic lineages of ostracods that evolved in those basins.

The aim of this paper is to re-describe LIVENTAL’s (1929) species through
the SEM pictures of the specimens included in various historical collections
deposited at the Micropaleontological Laboratory of the VNIGRI, St. Peters-
burg, Russia, since the original Livental’s collection seems to be lost as well as
the Azerbaijan collections by Agalarova (AGALAROVA, 1956, 1967; AGALAROVA
et al., 1940, 1961). In particular, the revision is based on the VNIGRI collection
AZNII27 of L.N. Klein who studied the ostracods of the Azerbaijan area of
Babazanan (KLEIN, 1960, the same area studied by LIVENTAL, 1929) and on sev-
eral other collections from Turkmenistan, the Caucasus and Euxinic/Black
Sea? Basin included both in historical collections (Mandelstam, Luebimova,
Rozjeva, Stepanaitys) as well as on new findings from the Euxinic Basin. The
discussion on each species is accompanied by its synonymy, and an updated
geographical and stratigraphical distribution based on the new chronostrati-
graphical data of KRJGSMAN et a/. (2010) and VAN BAAK et al. (2013). In those
few cases where the Livental’s species are still living in the Caspian or Black Sea,
the soft parts are described and the ecological parameters given.
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OSTRACODA COLLECTED OFF SOUTHERN ICELAND
DURING THE ICEAGE PROJECT

The IceAGE Project (Icelandic marine Animals: Genetics and Ecology)
aims to study the biodiversity (classical taxonomy, phylogeography and eco-
logical modeling) in the climate sensitive region off Iceland (BRIX et /., 2012).
The first IceAGE cruise was conducted in September 2011 and samples were
collected from 241 stations in 31 working areas off Iceland (subpolar North
Atlantic). Samples covered a depth range from the continental shelf to the
bathyal zone.

Our objective is to analyse ostracods from Epibenthic Sledge (EBS) and
Multicorer (MUC) samples collected from the stations following an increas-
ing depth off Southern Iceland. We aim to compare the diversity of Ostraco-
da assemblage at different depths, as well as difference between samples
obtained by EBS and MUC.

All specimens will be identified to species level and when necessary new
species will be described. Furthermore, we will also compare environmental
parameters with ostracod distribution pattern.

Preliminary results show that the faunal composition differs between the
deep sea (Area 1) and shelf (Area 9) areas. EBS and MUC collected samples
show different species composition. The smaller taxa (e.g. Krithe) were more
abundant in the MUC samples, while the larger taxa (Echinocythereis echina-
ta) are more abundant in the EBS samples.

This indicates that using both tools together provide a better picture of
the ostracod species diversity.
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CYPRIDEIS (Ostracoda) FROM WESTERN AMAZONIA’S NEOGENE
(SOLIMOES FORMATION, BRAZIL)

Ostracods and in particular the genus Cyprideis experienced an exten-
sive radiation in western Amazonia during the Miocene. At that time a vast
wetland (“Pebas system”) shaped the landscape and its biota (e.g. HOORN
et al., 2010). Inter alia the frequent occurrence of the usually brackish
water form Cyprideis motivated several authors to propose elevated salini-
ties or sporadic marine transgressions. With the onset of the modern Ama-
zon system the unique “Pebasian fauna” vanished during the Latest
Miocene.

Here we document the microfauna of a 400.25 m deep drill hole
(1AS-10-AM; S04°50°/W70°22’; 62 km SW Benjamin Constant). The core
consists of sandy—pelitic alternations with dm-thick lignitic intercalations.
Sediments below ~215 m depths are largely pedogenically altered (red-
dish paleosols) and yielded no or only very rare and badly preserved ostra-
cod remains. Based on the biostratigraphic model of MUNOZ-TORRES et al.
(2006) the core interval above ~215 m comprises the Cyprideis caraione to
Cyprideis obliqguosulcata ostracod zones (possibly also the lower part of
the Cyprideis cyrtoma zone). These zones correspond to a Middle—early
Late Miocene age by applying the chronology of WESSELINGH & RAMOS
(2010).

Cyprideis extremely dominates the faunas with more than 95 % of
the found ostracods. Nine species belong to the “ornate” group sensu
MURNOZ-TORRES et al. (1998: Cypridets cyrtoma, C. ?graciosa, C. inversa, C.
lacrimata, C. ?longispina, C. pebasae, C. sulcosigmoidalis, C. aff. C. tuber-
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culata, Cyprideis sp. 1) and at least seven to the “smooth” group (C. amza-
zonica, C. aff. C. amazonica, C. machadoi s.1. (?4 species), C. olivencai, C.
schedogymnos, Cyprideis sp. 2 and 3).

Among the “ornate” group, C. sulcosigmoidalis occurs throughout the
productive sample interval (28.2-214.1 m depth). Considerable variations in
size (between samples) as well as in ornamentation (within and between sam-
ples) are observed. Based on these results, the species Cyprideis aulakos is
obviously closely related or even a junior synonym of C. sulcosigmoidalis.
Because C. aulakos is assigned in the phylogenetic scheme of MUNOZ-TORRES
et al. (2006) to the “smooth” linage and its appearance defines the base of the
C. aulakos zone, reconsiderations of the existing phylogenetic and biostrati-
graphic concept are required.

The smooth C. mzachadoi is supposed to be an extremely variable species
in relation to shape and development of the anterior margin and MUNOZ-
TORRES et al. (1998) put several taxa in the synonymy of C. 7zachadoi. How-
ever, four clearly differing morphotypes are found here, which necessitate a
re-evaluation of the species concept around C. zachadoi.

The Middle—early Late Miocene ostracod assemblages of core 1AS-10-
AM differ with >95 % Cyprideis notably from the Late Miocene fauna of the
Eirunepé region (250 km S B. Constant; GROSS ez al., 2012). There Cyprideis
constitutes only ~1/3 of the ostracod fauna and is demonstrated to have
adapted to pure freshwater settings during the fade out of the “Pebas sys-
tem”. Despite remarkable compositional differences between 1AS-10-AM
and Eirunepé, no micropalaeontological evidences (e.g. foraminifers) for a
marine influx were found throughout this core.
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IS CYPRIDEIS AGRIGENTINA DECIMA A GOOD
PALAEOSALINOMETER FOR THE MESSINIAN SALINITY CRISIS?
MORPHOMETRICAL AND GEOCHEMICAL ANALYSES FROM
THE ERACLEA MINOA SECTION (SICILY)

Since the study of VESPER (1975) and ROSENFELD & VESPER (1977), it is
known that the living anomalohaline species Cyprideis torosa (Jones) under-
goes morphometrical variations in size, noding and sieve pore shape linked to
the environmental salinity. Several studies (among others: CARBONEL, 1982;
ALADIN, 1993; VAN HARTEN, 1996; KEYSER, 2005; BOOMER & FRENZEL, 2011;
FRENZEL et al,, 2011, 2012) showed that salinity values around 8-9 psu repre-
sent the osmoregulation threshold and also the turning point between small-
er and greater valve dimensions and prevailingly noded against un-noded
valves. The variation of the percentage of round-, elongate- and irregular-
shaped sieve pores on the valves has shown an empiric logarithmic correlation
with the water salinity from 0 to 100 psu (ROSENFELD & VESPER, 1977). Due
to this ecologically cued polymorphism, Cyprideis torosa represents an invalu-
able palaeosalinometer for Quaternary brackish basins.

Some authors (ROSENFELD, 1977; BONADUCE & SGARRELLA, 1999)
applied the counting of different sieve pore shapes also to the fossil species
Cyprideis agrigentina Decima, distributed in the Mediterranean during the
post-evaporitic Messinian lago-mare phase.

In this paper we attempt to verify whether the ecophenotypical behav-
iour of C. agrigentina was comparable with that of C. forosa. To reach this goal
three morphometrical characters have been analysed: 1) size variability; 2)
noding; 3) variability of the percentage of the sieve pore shapes. The
palaeoenvironmental interpretation was been made using synecological
(GROSSI et al., 2008) and geochemical approaches (trace elements, stable iso-
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topes and Sr-isotopes). The morphometrical and geochemical analyses have
been carried out on more than 3000 adult valves, and several thousand-juve-
nile valves were added for Sr-analyses. For this study, the 250 m-thick Messin-
ian Lago-Mare succession of Eraclea Minoa (Agrigento, Sicily) was chosen.
This section (Fig. 1), made by seven primary gypsum bodies alternated with
terrigenous marls has been sampled about every metre.

Ostracods are discontinuously present in the lower 130 m (in the marls
intercalated between the lowest six gypsum bodies) and become abundant in
the upper portion, immediately below and above the seventh gypsum level).
Assemblages show variable richness from 1 species (monotypic assemblages
made only by C. agrigentina) up to 13 species mainly made by the typical lago-
mare ostracod assemblages of Paratethyan origin. In the lowest portion C.
agrigentina is scarce, and the rather diversified assemblages (Loxoconcha nul-
leri, L. kocki, L. eichwald:, Loxocorniculina djafarovi, Loxocauda limata,
Camptocypria sp. 1, Tyrrbenocythere pontica, Euxinocythere (Maeotocythere)
praebaquana, Amnicythere propinqua, A. subcaspia, A. multituberculata and A.
accicularia) shows a rather high equitability. They suggest salinities <10 psu.
The monotypic assemblages have been recovered in the central portion of the
Eraclea Minoa section, from 133 to 208 m and the collected valves are abun-
dant and well preserved. In this interval, C. agrigentina is accompanied only
by the euryhaline benthic foraminifer Amzmonia tepida and, tentatively, a high
salinity waterbody is interpreted. Finally, in the uppermost part of the section
(from 208 to 256,5 m), C. agrigentina is again accompanied by the
Paratethyan assemblage in which Loxoconchidae are less abundant, and two
more leptocytherid species are included: Amnicythere litica and A. costata.
This topmost interval seems again to be characterised by salinities <10 psu.

Fig. 1 — Panoramic view of the Eraclea Minoa section. In the foreground the gypsum bodies inter-
calated with fossiliferous marls; in the background the Messinian-Zanclean boundary (Arenazzolo
Fm. — Trubi Fm).
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The results of the morphometrical analyses shows that 1) no size varia-
tions have been observed on the measured valves along the section; 2) no
noded specimens have been recovered along the section (nor have they ever
been found in other Messinian lago-mare deposit in the Mediterranean area);
3) the analysis of the percentage of the sieve pore shape (carried out on sam-
ples from the middle and upper portion of the section points to different
salinities (salinities have been calculated using the formula proposed by FREN-
ZEL et al., 2011 for C. torosa): 2.3 — 9.3 psu in the lower and upper portion,
where C. agrigentina is associated with the Paratethyan contingent; 3.5 - 38.5
psu in the central portion of the succession, where monospecific assemblages
made of C. agrigentina have been recognised, those last data are rather puz-
zling. Apart from a short interval between 179 and 186.5 m where the calcu-
lated salinities range from 24.1 to 38.5 psu, in which it is reasonable to think
that the Paratethyan species cannot survive, the other salinities detected in
this interval are very low (3.5 — 13.2 psu) in the range of the oligohaline to low
mesohaline environment, and they are supposed to be totally included in the
interval tolerated by the Paratethyan loxoconchids and leptocytherids. One
possible explanation could be that this long interval deposited in a dysoxic
environment (both Cyprideis and Ammonia are able to withstand reduced
oxygen levels).

If this interpretation can be confirmed by the geochemical analyses (still
in progress) it will be possible to conclude that the analysis of the percentages
of sieve-pore shapes is a valuable palacosalinometer even if applied on C. agri-
gentina, nothwithstanding the absence of other ecophenotypical variations
such as noding and size.
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LAILAH GIFTY AKITA & LIPING ZHU

RECENT OSTRACODA OF TARO CO
(WESTERN TIBETAN PLATEAU)

Ostracoda is the major animal group preserved as microfossils in lake
sediments on the Tibetan Plateau. They reach high abundances, a relatively
high diversity and are well preserved in sediments of the predominantly
brackish and alkaline lakes. Their ecological tolerances, as well as stable iso-
tope and trace element signatures of their calcareous shells provide valuable
information about hydrological and climatic changes of the past.

Because the knowledge about taxonomy, ecology and distribution of
Recent ostracods on the Tibetan Plateau is very limited and such information
is essential for analyzing sediment cores in order to understand the Late Qua-
ternary history of changes of the Asian monsoon system, we carried out a first
study on the Recent ostracod fauna of the lake Taro Co, situated on the west-
ern Tibetan Plateau (N 31.1°; E 84.1°) at an altitude of 4570 m asl. Its mod-
ern surface covers 489 km?. The maximum depth is 123 m. The water is char-
acterised by Ca-Mg-Cl-SO, and has a conductivity of 980 pS/cm, a pH
between 9.0 and 9.5, and an alkalinity of 6.9 mmol/l. The thermocline lays in
a water depth between 20 and 30 m. In the past, when its lake level was
remarkably higher, Taro Co has had a connection with the present day hyper-
saline Zabuye lake about 20 km to the North.

For documenting species distribution and driving environmental fac-
tors, we collected surface sediment samples from 56 stations within the lake
and its catchment (rivers, ponds and springs). From the lake, 35 short cores
were taken using a gravity corer within a water depth interval of 0 to 123 m in
2012, bottom water samples were taken from the short core to analyse the
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major cations and anions and stable isotopes later in the laboratory. We
extracted the surface sediment layer with a high water content using plastic
straws and kept it in 70 % ethanol for later identification of living Ostracoda.
In smaller water bodies, we used a hand-net and preserved the samples in
ethanol also. The habitats were described and water parameters measured.
The sieve residues >250 pm were picked and counted for living ostracods and
the sieve residues > 200 pm for empty shells. An evaluation of Ostracod dis-
tribution and its driving environmental factors was done using multivariate
statistical methods.

The lake is characterized by (in descending order of abundance) Leuco-
cytherella sinensis, ?Leucocythere dorsotuberosa, Candona xizangensis and
Fabaeformiscandona gyirongensis. Typical species of inflowing rivers and ponds
are Tonnacypris gyirongensis and Candona candida. Tonnacypris gyirongensis is
more abundant in springs together with Potanzocypris villosa. Bradleystrandesia
reticulata, Heterocypris salina and H. incongruens were found in large numbers
in some ephemeral pond samples. Limznocythere inopinata, Ilyocypris sp. and
two unidentified Eucypris species are rare only. The knowledge of the ecologi-
cal preferences of the modern ostracods provides a reliable basis for the inter-
pretation of Quaternary ostracod assemblages. Based on these data, we will
establish a transfer function to explain the relationship between the water
depth and the species assemblage which will be further applied to a 3 m long
core to reconstruct the paleo-lake level of Taro Co.
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VALENTINA HAJEK-TADESSE

NONMARINE OSTRACOD FAUNA FROM THE EARLY
MIOCENE LAKE (~17.000~16.000 Ma) IN CROATTA

In the present study, a synthesis of published and unpublished data on
ostracod faunas from the Early Miocene nonmarine deposits of Croatia recov-
ered in freshwater to brackish sediments of many outcrops, sections and
boreholes is provided, which confirms the role of the Neogene Parathethyan
basins in the development and evolution of endemic lineages of nonmarine
ostracods.

The North Croatian Basin originated in the Early Miocene, probably in
the Ottnangian (PAVELIC ef al., 1998; PAVELIC, 2001). Freshwater deposits
cover a wider area. Barren alluvial sediments were overlain by Karpatian
lacustrine freshwater to brackish deposits which provided abundant ostracod
assemblages (HAJEK-TADESSE et al., 2009; HAJEK-TADESSE, 2012). Ostracods
were autochthonous and well preserved. Generally the population structure
of the recovered assemblages indicates low water energy of the environments
and low sedimentation rates.

Altogether, more than 20 genera (among which Eucypris, Potamocypris,
Amplocypris, Caspiolla, Typhlocypris, Heterocypris, Lineocypris, Fabaeformis-
candona) and 6 families (Darwinulidae, Candonidae, llyocyprididae, Cypridi-
dae, Limnocytheridae and Cytherideidae) were identified. At the genus level
Early Miocene lake ostracods show affinity with the nonmarine ostracods
recovered in Central Paratethys, Lake Pannon, Pleistocene and recent faunas
of the Black and Caspian seas.

According to HARZHAUSER & MANDIC (2008) the Paratethyan Neogene
Lake Systems represented an unique laboratory for the evolution and many
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genera of mollusks displaied their FADs in those areas. This investigation,
leades to the conclusion that many ostracod genera which characterise the
Holocene and recent assemblages of the Ponto-Caspian area took origin from
the oldest ostracod faunas of Early Miocene lake. Despite the drastic paleoe-
cology changes (including marine transgressions), the ancestral ostracod non-
marine Miocene fauna of the Early Miocene lake succeeded to survive through
time, migrating towards younger and newly formed nonmarine basins.
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A COMPARISON BETWEEN THE OSTRACOD (Crustacea Oslm/codoz)
FAUNAS OF THE PANTANAL AND THE UPPER PARANA
RIVER FLOODPLAINS (BRAZIL)

The ostracod fauna of South America is ill known (MARTENS & BEHEN,
1994), and Brazil is no exception to this (MARTENS et al., 1998). Only recent-
ly was there a revival in research on the freshwater ecology and taxonomy of
Brazilian floodplain ostracods (HIGUTI et a/., 2007, 2009a, b, 2010; MORMUL
et al., 2010; HIGUTI et al., 2009¢, 2013; HIGUTI & MARTENS, 2012). Flood-
plains associated with large rivers, such as the Pantanal and the Upper Parana
River floodplain, are excellent model systems to investigate potential drivers
of biodiversity at a variety of spatial scales.

Here, we analyse the alpha (local), beta (change of faunal composition)
and gamma (regional) diversity of ostracod species in two Brazilian flood-
plains, as well as compare the diversity between these floodplains. In addi-
tion, we assess the effect of the factor ‘environment’ on these levels of diver-
sity. Ostracoda were collected from 28 lakes of Pantanal in 2003 and from 33
lakes of the Upper Parand River floodplain in 2004. Ostracods were sampled
using a rectangular net (mesh size ¢ 160 pm) hauled close to sediment-water
interface for littoral collections. Floating vegetation was hand collected, and
roots were thoroughly washed in a bucket. The residues were washed in the
same handnet. The material was preserved in 70% ethanol.

Both collections yielded 41 species together, 31 species were recorded in
the Upper Parand River floodplain and 26 in Pantanal. The rarefaction curves
results showed that ostracod richness reached an asymptote in Upper Parana
River floodplain, while there still seems to be a slight tendency to increase the
number of species in Pantanal. The higher species richness of ostracods in the
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Fig. 1 — Distribution of scores of Canonical Correlation Analysis (CCA) derived from the compo-
sition and abundance of ostracods and environmental variables.

Upper Parana River floodplain is mainly related to the variety of substrate
types (different species of aquatic macrophytes) in this ecosystem. Aquatic
macrophytes provide environmental heterogeneity and are thus important
micro-habitats for aquatic communities. Beta diversity values were relatively
low within the Pantanal (5%) and Upper Parana River (4%) floodplains,
meaning that there is a great similarity within environments. However, the
beta diversity (32%) was higher between the floodplains. The Monte-Carlo
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permutation test evidenced that the analysis was significant (p<0.05) for the
two axes of CCA, explaining 15% of the total variance. The most strongly
influencing factor on the distribution of ostracods assemblage was electrical
conductivity and water temperature. The results of the CCA showed a dis-
tinct separation according to composition and abundance of ostracods
between the floodplains.
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SHALLOW MARINE ECOLOGICAL DEGRADATION
IN HONG KONG: A PALEOECOLOGICAL APPROACH
USING OSTRACODS

Hong Kong is one of the largest and most rapidly developing cities in
Asia. It is known that the marine ecosystems of Hong Kong have been seri-
ously influenced by a variety of anthropogenic factors, including eutrophica-
tion, bottom trawling, coastal reclamation, pollution, etc. However, little is
known about long-term history of such human-induced marine ecological
degradation in Hong Kong. Here we use microfossil ostracod as a model sys-
tem and compare among top-1-cm (representing live or recently dead assem-
blages) and whole (representing averaged state of assemblage for the past sev-
eral decades) assemblages in grab samples and Holocene background
assemblages in a long sediment core. Preliminary ostracod results showed
that discrepancy between top-1-cm and whole assemblages is larger in urban
sites and smaller in rural sites. Furthermore, species diversity of Holocene
background assemblage was much higher than diversities in grab samples.
Faunal composition of Holocene sample was also distinct from faunal assem-
blages of grab samples. These results clearly indicate serious ecological degra-
dation during the past several decades, potentially reflecting recent human-
induced eutrophication. Full results will be shown in the presentation.
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DaviD J. HORNE, MARK TARPLEE & STEVEN C. SWEETMAN

SEEING THROUGH THE WALLS:
X-RAY MICROTOMOGRAPHY OF CLOSED NONMARINE
OSTRACOD CARAPACES FROM THE LOWER CRETACEOUS
OF THE ISLE OF WIGHT, UK.

Nonmarine ostracod assemblages recovered from the Early Cretaceous (Bar-
remian) Wessex Formation of the Isle of Wight include species of Cypridea, Pin-
nocypridea, Theriosynoecum, and a new notodromadid genus. The ostracods
occur in plant debris beds deposited by sheet floods on a low-relief flood plain
occupied by rivers, lakes and ponds (SWEETMAN & INSOLE, 2010), with evidence
of rapid burial in reducing conditions. Almost all of the ostracods are preserved
as closed carapaces, typically infilled with secondary calcite and pyrite, making it
impossible to observe internal features of the valves with conventional light
microscopy or Scanning Electron Microscopy. We used X-ray microtomography
to obtain images of the insides of carapaces and reconstruct diagnostic features
such as the morphology of the calcified inner lamellae, additionally finding evi-
dence of soft-part preservation in some specimens. Our latest findings will be pre-
sented and their implications for nonmarine ostracod phylogeny will be discussed.
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X1A Hu, ATHUA YUAN, MARIE-BEATRICE FOREL,
SYLVIE CRASQUIN & QINGLAI FENG

OSTRACODS FROM MICROBIALITES
ACROSS THE PERMIAN-TRIASSIC BOUNDARY
IN TUDIYA SECTION
(CHONGQING MUNICIPALITY, SOUTH CHINA)

As the greatest mass extinction in the Phanerozoic, the Permian-Triassic
(P-T) turnover is a hotspot in geological research. The post-extinction micro-
bialites, built by microbial communities accompanied by metazoan such as
ostracods, microgastropods and foraminifera, widely occur in the shallow
shelf of the Tethys and give us a clue on the evolution of ostracods above the
extinction horizon.

The studied section is located in Tudiya village, Beibei District,
Chongging Municipality, South China (N29°53.790’, E106°30.968’,
H615m). The exposure is 2.92m in thickness and consists in ascending order
of: the uppermost Permian Changxing Formation (0.5m), microbialites
(2.3m), and the lowermost Triassic Feixianguan Formation (0.12m). The
Changxing Formation is mainly composed of light grey limestones. The Feix-
ianguan Formation consists of grey mudstones and marlstones. The index
fossil for the P-T boundary (PTB), Hindeodus parvus (a conodont species),
was found 0.3m below the top of the microbialites (EZAKI ez al., 2003).

Rather abundant well-preserved ostracod fossils have been retrieved by
the hot acetolysis method from continuous sampling through the section. 12
genera and 19 species are recognized, which belong to the Podocopida and
Palaeocopida. 3 genera and 3 species, namely ?Mirabairdia minuta Chen,
1982, Acratia sp., Bairdia sp. sensu Wang, 1978 were recognized from the
Changxing Formation. The abundance and diversity are much higher in the
microbialites and become lower again in the Feixianguan Formation. 5 spec-
imens of Hollinella cf. H. panxiensis Wang, 1978 were found in the Feixian-
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guan Formation, whose sizes are much larger than other species. Two species,
Paracypris badongensis Guan, 1985 and Callicythere postiangusta Wei, 1981,
cross the PTB in the section and were found in all levels sampled in this sec-
tion.

The fauna in the microbialites is compared with those in the underlying
Changxing Formation and overlying Feixianguan Formation, which indi-
cates the paleoenvironmental change during the P-T. The abundant smooth
podocopid assemblage corroborates the idea that microbialites may have
acted as a refuge for ostracods in the aftermath of the PTB (FOREL ef 4l., in
press). Comparisons with contemporary microbialite faunas in South China
such as the Laolongdong section in Chongqing Municipality (CRASQUIN-
SOLEAU & KERSHAW, 2005), Waili section in Guangxi Province (CRASQUIN-
SOLEAU et al., 2006), Dajiang section in Guizhou Province (FOREL et al.,
2009; FOREL, 2012), and Chongyang section in Hubei Province (LU et al.,
2010) are performed. Some species are found to be in common with other
areas, but most of them are endemic. This fact may indicate the variety of
microbialites in different paleogeographic localities. More systematic work
and analysis are still ongoing and further discussion and conclusion will
come out in the near future.
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GENE HUNT, CHRISTINE SOLON, ROWAN LOCKWOOD
& T. MARKHAM PUCKETT

USING SEXUAL DIMORPHISM IN OSTRACODE CARAPACES
TO STUDY SEXUAL SELECTION IN THE FOSSIL RECORD

Recent studies have suggested possible links between sexual selection
and rates of species origination and extinction. Such processes can only be
studied indirectly using extant species because it is very difficult to account
for extinction without fossils. As a result, most studies use proxies for line-
age extinction such as IUCN risk status or declines in population abun-
dance. The sexual dimorphism of ostracodes, coupled with their rich fossil
record together offer an opportunity to test the macroevolutionary role of
sexual selection using true origination and extinction of lineages. Here we
present work that takes a first step towards such an analysis by measuring
and compiling patterns of sexual dimorphism in the marine ostracode fauna
from the Late Cretaceous of the Gulf Coastal Plain of North America. We
measure dimorphism by first fitting the digitized outlines of specimens to an
ellipse and use the lengths of its major and minor axes as measures of valve
length and height. Next, we fit to these measures a mixture model of two
bivariate normal distributions, one for each sex. From the fitted model, we
can compute the estimated sex ratio and the magnitude of sexual dimor-
phism as the Mahalanobis distance between males and females. To date, we
have measured dimorphism in 34 different species with replicate samples
within a few species. We find that our measure of dimorphism is quite
repeatable; estimates of the same species from different samples are general-
ly concordant. Although there is ~5-fold variation in the strength of dimor-
phism across species, related species tend to have similar patterns of dimor-
phism. For example, all species of Veenia and Haplocytheridea that we
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examined are all strongly dimorphic whereas species of Brachycythere and
Acuminobrachycythere all have more modest differences between males and
females. There are also differences in the nature of dimorphism across
species. In some taxa, males and females are similar in overall size but males
are rather more elongate, whereas in other taxa males are much bigger than
females but only modestly more elongate. These two kinds of dimorphism
may reflect a trade-off between pre-copulatory sexual selection (males are
larger to gain access to females) and post-copulatory sexual selection (males
are more elongate, representing investment in sperm production), which
some studies have found to have different macroevolutionary effects. In this
ostracode fauna, there is some indication that only strong shape dimorphism
is associated with more female-skewed sex ratios.
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SANDA IEPURE, RUBEN RASINES, FRANCISCO CARRENO
& IRENE DE BUSTAMANTE

OSTRACODA AS PROXY FOR THE ENVIRONMENTAL
MONITORING OF SHALLOW SUBSURFACE HABITAT
IN A CONTAMINATED DETRITAL AQUIFER
FROM CENTRAL SPAIN

Past and present human changes in the alluvial floodplain land-uses and
the emission of contaminants in surface/groundwater have resulted in signifi-
cant and profound impacts on surface/groundwater aquatic ecosystems. Con-
sequently, the ecosystems services provided by groundwater i.e., water purifi-
cation and the storage of high-quality waters on long term and in sufficient
quantities were also impacted (BourTON, 1998; HANCOCK, 2002;
DANIELOPOL et al., 2006; DOLE-OLIVIER et al., 2009; IEPURE et al., 2013). In
the perspective of increasing human pressure and of growing groundwater
demands over the last decades, short and long-term monitoring surveys are
critical for placing the recent changes in groundwater quality into a wider
context. Such actions will help assessing the sensitivity of distinct subsurface
shallow habitats to anthropogenic forcing and consequently to reduce the
negative impact upon the groundwater ecosystems.

The present survey aims to examine the use of groundwater ostracods
assemblage as proxy for ecological assessment of the shallow aquifer ecosys-
tem in the Jarama basin (Fig. 1). This region of central Spain is heavily affect-
ed by urban industrial effluents from the waste water treatment plants and
agricultural practices. Another goal is to test whether the ntermediate distur-
bance hypothesis (IDH) (WILKINSON, 1999), which suggests an intermediate
level of pollution is associated with a peak in species diversity in a communi-
ty, could be confirmed. The study was conducted at twenty-five hyporheic
sites and thirty boreholes under distinctive local land-use and water resource
protection: i) preserved forested natural sites at rivers headwaters where crit-



180 S. IEPURE, R. RASINES, F. CARRENO & 1. DE BUSTAMANTE

ical river ecosystem and alluvial plain processes are unaltered by human activ-
ities, and ii) lowland sites with different degree of subsurface water contami-
nation resulted from anthropogenic activities (agriculture, urban industrial
and mining) (Fig. 1). We analysed the relationship between environmental
water conditions (quality status) (i.e. nutrients, Cu, Zn, Ni, Mn, Pb, Cd,
volatile organic compounds, pesticides), land cover/uses in the alluvial flood-
plain, and ostracods assemblage structures. We predict that a severe subsur-
face water contamination and intensive or mixed land-uses in the alluvial
floodplain would reduce species diversity and abundance and will control the
distribution pattern of ostracods (stygobite vs. non-stygobite species).

Fig. 1 — Map of the study area showing streams and location of the sampling sites (dots - hyporhe-
ic zone, star - boreholes) in the Jarama basin (central Spain).

Ostracod assemblages encompassed 19 species, the most abundant
genera being Pseudocandona and Herpetocypris (Table 1). Most species
peaked in abundance and diversity in carbonate waters with mesotrophic
status. Canonical Analysis of Principal Coordinates (CAP) ordination tech-
nique using species abundance and environmental variable data, showed
different groups of samples relate to ostracods abundance linked to particu-
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lar habitat feature and water quality (Fig. 2a). The results of CAP analysis
indicate that streams draining forested and/or sites with well-developed
riparian zone are characterized by cold and oligotrophic pristine hyporheic
waters, moderate ostracods diversity (2-3 species) and communities formed
by hyporheic dwellers (Cryptocandona vavrai, Pseudocandona albicans, Ps.
compressa gr.) and stygobites (Darwinula stevensoni) (Fig. 2b). The
hyporheic waters and shallow aquifers from the lowland exposed to inten-
sive agriculture practices and associated with an intermediate level of dis-
turbance are rich in nutrients and attain the highest ostracods taxonomic
diversity (4 species) with proliferation of r-strategists. SIMPER analysis
indicate that Fabaeformiscandona fabaeformis and Herpetocypris reptans
were primarily confined to sites governed by agriculture practices, whereas

Fig. 2 — a, Canonical analysis of principal components (CAP) on Bray-Curtis similarities from log
transformed ostracods species abundance data of the subsurface habitats (hyporheic zone) in the
Jarama basin. b, the plot indicate overlaying vectors pointing the ostracoda species which had cor-
relation > 0.4; ¢) (M — Manzanares River, ] — Jarama River, T — Tajufia River, H — Henares River).
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Limnocythere inopinata and Cypris pubera are mostly related to sites with
mixed agricultural and artificial surfaces land uses. Ostracods decline or are
completely absent from the most disturbed sites (with mixed industrial &
urban development & agricultural practices) where nitrites, ammonia, trace
metals and volatile organic compounds content are extremely high and dis-
solved oxygen decrease down to anoxia. The most sensitive species to high
concentrations of Cr, Cu, and pesticides are Pseudocandona albicans, Ps.
compressa gr. whereas Cryptocandona vavrai and Pseudocandona eremita are
sensitive to volatile organic compounds.

The results obtained highlight the significance of recent ostracods as
proxy in monitoring the health conditions of the subsurface ecosystems. They
also provide forthcoming approaches to reconstruct the pollution history and
environmental condition changes by investigating fossil ostracods recovered
from sedimentary sequences in the Madrid basin.

Table 1
Ostracoda species found in subsurface habitats (hyporheic zone)
of the Jarama basin
(in bold: stygobite species)

OSTRACODA

Pseudocandona sp. (species gr. eremita) (Vejdovsky, 1882)
Darwinula stevensoni (Brady & Robertson, 1870)
Candona candida (O.F. Miiller, 1776)

Candona neglecta Sars, 1887

Pseudocandona albicans (Brady, 1864)
Pseudocandona sp. 1 (species gr. compressa)
Pseudocandona sp. 2 (species gr. rostrata)
Cryptocandona vavrai (Kaufmann, 1900)
Cryptocandona sp. 1

Fabaeformiscandona fabaeformis (Fischer, 1851)
Cyclocypris laevis (Jurine, 1820)

Ilyocypris bradyi Sars, 1890

Prionocypris zenkeri (Chyzer and Toth, 1858)
Herpetocypris chevreuxi (Sars, 1896)
Herpetocypris reptans (Baird, 1835)

Potamocypris sp

Limnocythere inopinata (Baird, 1843)

Cyprideis torrosa (Jones, 1850)

Cypris pubera O.F. Miiller, 1776

Candoninae
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MORIAKI YASUHARA & KOTARO HIROSE

TEMPORAL VARIATIONS OF OSTRACODS, DIATOMS,
AND ENVIRONMENTAL FACTORS OVER THE PAST SEVERAL
HUNDRED YEARS IN THE SETO INLAND SEA,

JAPAN - WITH RELATION TO ANTHROPOGENIC INFLUENCE

The Seto Inland Sea (SIS) is the largest enclosed sea in Japan, and has nine
basins called “Nada” or “Wan” (bays) and three channels (Suido or Seto) (Fig. 1).
During a period of strong economic growth from 1955 to 1973 (“economic mir-
acle”), industrialization, reclamation, and sand collection for construction
material intensified and a rapid increase in various effluents caused intensive

Fig. 1 — Index and locality maps of sediment core sites (black stars) in the Seto Inland Sea.
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water pollution, red tides, and organic pollution in sediment. Since then efflu-
ents have been regulated in the SIS. Water quality has been measured widely in
the SIS since the 1970s or 1980s. Temporal changes of ostracods and diatoms
with relation to anthropogenic impacts in the SIS have been recently studied
(e.g. YASUHARA et al., 2003, 2007; HIROSE et al., 2008; IRIZUKI et al., 2011;
YOSHIOKA et al., 2012). We continue conducting such studies at many sites of
the SIS. In this study we compiled these data and elucidated quantitatively the
relations of ostracods to several environmental factors (e.g. TOC, TN, COD)
and planktic and benthic diatoms, which seem to be one of foods for ostracods.
We used data from many core samples with age information based on
210Ph and/or ’Cs dating and surface sediment samples collected mainly
from four basins (Osaka Bay, Harima-Nada, Hiroshima Bay, and Suo-Nada;
Figure), which are enclosed bays in the SIS. Faunal changes of ostracods are
found in most sites of four basins at the end of 19th century but there are no
apparent changes in species composition and abundance of diatom assem-
blages and TOC content in the sediment. Drastic changes of ostracod and
diatom assemblages occurred during the “economic miracle” in all basins.
Two ostracod bioassociations were recognized (KA and BC in IRIZUKT ez
al.,2011). Species belonging to the KA association (mainly Krithe and Amzbto-
nia) live in muddy bottoms with relatively low TOC and TN contents. They
decreased during the “economic miracle” when red-tide diatoms rapidly
increased anywhere in the SIS and have not recovered until recently. Decrease
of the KA bioassociation started earlier in enclosed bay bordering areas of sig-
nificant industrial and urban development such as the inner parts of Osaka,
Harima, and Hiroshima bays. Thus, the KA bioassociation is sensitive to
eutrophication suggested by the increase of diatom abundance, and organic
pollution in sediment. Species belonging to the BC bioassociation (mainly
Bicornucythere and Cytheromorpha) live even in muddy bottoms with rela-
tively high TOC contents (approximately 2 wt%). Temporal profiles of COD
content in water column are probably correlated to those of abundance of
each species of the BC bioassociation, suggesting that these species are sensi-
tive to organic matter saturated in water column. However, in coastal areas
near large cities, where TOC in sediment is now more than 2 wt%, even the
BC bioassociation has decreased and it became rare or absent by the 1960s.
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ANNETTE KOENDERS, ISA SCHON, SASKIA BODE, NIELS BRACKE,
STUART HALSE & KOEN MARTENS

INTEGRATIVE ANALYSES OF VALVE OUTLINES
AND MOLECULAR DNA SEQUENCES IN EUCYPRIS VIRENS

(Crustacea Ostracoda)

Eucypris virens is an ostracod with mixed reproduction, geographic
parthenogenesis and Holarctic distribution. BODE ez a/. (2010) found that it
actually forms a species complex with more than 35 cryptic species in Europe.
KOENDERS et al. (2012) could meanwhile report that three of these cryptic
species have also invaded Western Australia. We have analyzed valve outlines
of about 100 European and 30 Australian specimens for which also mito-
chondrial COI sequences are available. Comparisons between molecular and
morphological trees reveal very little similarity for the European E. virens.
Also, grouping of valve outlines as compared to genetic clusters or geograph-
ic origins do not match. In E. virens from Australia, there is more congruence
between geographic populations and their valve outlines but this could be
due to reduced variability because of the relatively recent invasion. Our
results indicate that the shape of ostracod valves is probably not genetically
but environmentally determined.
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EFFECT OF WATER LEVEL FLUCTUATION ON THE SPECIES
DIVERSITY AND ECOLOGY OF OSTRACODA (Crustacea)
IN LAKE CUBUK (BOLU, TURKEY)

To understand the effects of water level fluctuations on nonmarine ostra-
cods, we collected monthly samplings for 26 months from 2008 to 2010 in
Lake Cubuk (Bolu, Turkey). Seventeen ostracods (Candona neglecta, C. can-
dida, C. sanociensis, C. weltneri, Pseudocandona sucki, P. albicans, P. semicog-
nita, P. cf. P. eremita, Fabaeformiscandona brevicornis, F. cf. F. subacuta, Physo-
cypria kraepelini, Cypria ophthalmica, Cypridopsis vidua, Limnocythere
inopinata, Ilyocypris gibba, Trajancypris serrata, Prionocypris zenkeri) were
identified from the lake. Both numbers of species and individuals were sig-
nificantly reduced during the year 2010, corresponding to about 3m of water
level increase. Numbers of individuals were found 2 or 4 times higher below
6 meters of depth. Among the species five species (C. neglecta, C. ophthalmi-
ca, C. vidua, L. inopina, F. cf. subacuta) showed seasonal occurrences when P
kraepelini was the only species encountered all year around. About 77.2% of
variance between species and environment relationship was expressed by the
first two axes of Canonical Correspondence analyses (CCA). Electrical con-
ductivity and water temperature (p = 0.002) were the most influential vari-
ables on species. Spearman correlation analyses displayed significant negative
correlation of seven species (C. neglecta, P. semicognata, P. cf. P. eremita, F. cf.
E subacuta, C. ophthalmica, C. vidua, L. inopinata) to conductivity. Of which,
two (E cf. subacuta and C. vidua) and one species (C. candida) showed a sig-
nificant positive and negative correlation to water temperature (p < 0.05),
respectively. Candona neglecta was the only species to show a positive corre-
lation to dissolved oxygen. Tolerance levels of the most common species were
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relatively higher than the mean of water temperature. It appears that cosmo-
politan species seemed to be better adapted to seasonal changes and occur
more frequently than the other species. The ratio of pseudorichness (1.13)
was relatively higher than the other similar habitats.
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ACUTE TOXICITY AND BIOCONCENTRATION OF LEAD
AND CADMIUM IN DIFFERENT STAGES
OF HETEROCYPRIS INCONGRUENS RAMDHOR 1808 (OSTRACODA)

Over the last two decades various methods have been developed to
evaluate sediment toxicity, including measuring contaminants effects on sin-
gle “sentinel species” such as the cladoceran Ceriodaphnia dubia and the
ostracod Heterocypris incongruens (HAVEL & TALBOTT, 1995; CHIAL & PER-
SOONE, 2002). However, little is known on the variation of responses (sut-
vival, bioaccumulation) to pollutants through ontogeny in crustaceans, and
ostracods in particular. To fill this gap, acute toxicity tests (ATT) to 24-48-
hours, exposed to ranged concentrations of Cd (0.0005-0.2 mg L'!) and Pb
(0.25-4.0 mg L'!) were applied to stages A-8, A-7, A-1 and adults of the
freshwater ostracod Heterocypris incongruens, and ostracod exuvia and bod-
ies analysed by energy dispersive X-ray spectroscopy (EDS) and atomic
absorption spectrophotometry (AAS) to find evidence of incorporation of
Cd and Pb to the ostracod body.

Results of the ATT showed that the small instars A-8 and A-7 are more
sensitive to Cd and Pb and bioconcentrate higher metal content, contrary to
expected, than A-1 and adult individuals (Table 1). The present work high-
lights the importance to consider development stages, because values of lethal
concentration (LCy) and other ecotoxicological responses (LOEC-NOEC)
change through development. Ecotoxicological risk evaluation, when using
different juvenile instars and not only adults, can be more accurate as in this
way we could avoid to underestimate detrimental impacts to younger indi-
viduals, as already observed in other crustaceans like gammarid amphipods
(PASTORINHO et al. 2009)
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Table 1
Acute Toxicity Tests (ATT) values (mg L) for instars A8, A7, Al and Adults
of H. incongruens exposed to Pb and Cd for 24 hours.
Three replicates (total of 30 individuals) used per instar and metal.

Instar

Metal ATT indicators A-8 A-7 A-1 Adult

Pb LC;, 1.261 1.963 2.349 2.679
NOEC® 0.5 0.50 2.0 25
LOEC? 1.0 1.0 2.5 2.8
Confidence limits 95 % (0.719-2.218)  (1.783-2.161) (2.024-2.727) (2.400-2.993)
Determination coefficient 2 0.594 0.850 0.856 0.937
Range concentrations 0.50-2.5 0.25-2.2 15-3.5 1.5-4.0

Cd LG;, 0.0081 0.0083 0.0538 0.0575
NOEC?! 0.001 0.002 0.04 0.100
LOEC.? 0.002 0.0035 0.05 0.125
Confidence limits 95 % (0.0037-0.0178) (0.0044-0.0158) (0.040-0.071) (0.0213-0.155)
Determination coefficient 12 0.798 0.835 0.906 0511
Range concentrations 0.001-0.06 0.001-0.06 0.02-0.125 0.020-0.2

2 LOEC: Lowest Observed Effect Concentration, respect of control group.
b NOEC: No Observed Effect Concentration
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DEFINITION OF A TROPICAL ASSEMBLAGE OF SHALLOW-
WATER OSTRACODA (PODOCOPIDA) FROM NORTHEASTERN
AND EASTERN BRAZILIAN SHELVES

The present study deals with the Holocene ostracod assemblages from
the Brazilian continental shelf between Sao Roque Cape (05°30’S) and Frio
Cape (23°S). The 104 studied samples were collected by either a Phillips or a
Van Veen grab in water depths ranging from 12 to 110 m as part of the Legs
4 and 7 of the REMAC Project. The 131 species identified, some of them pos-
sibly new, were grouped into three assemblages: Tropical (here proposed),
Temperate and Transitional one. In the study area, 36.5% of the species
recorded are typical of temperate waters, 46.5% of warm waters, 4.0% are
possibly eurytopic and 13 % restricted to the Transitional Assemblage (Fig. 1).
The new Tropical Assemblage is composed by 42 species, ranging from the
extreme north of the northern region up to the south limit of the northeast-
ern region. This assemblage is characterized by the absence of cold water
species and by its restricted occurrence in carbonate sediments, except for the
northeast portion of the northern region where sediments are more terrige-
nous due to the outflow of Amazonas river. The Temperate Assemblage has
been identified in several studies on the Brazilian shelf (e.g., COIMBRA &
ORNELLAS, 1989; COIMBRA et al., 1995; RAMOS, 1996; CARMO & SANGUINET-
TI, 1999; MACHADO & DROZINSKI, 2002; RAMOS et al., 2004, 2009). It is com-
posed of species from the southern/southeastern regions, many of them rang-
ing down to the Argentinian coast and characterized by the influence of
temperate waters, terrigenous sediments and taxa typical of the South Brazil-
ian Sub-province sensu WHATLEY et al. (1998). The Transitional Assemblage,
composed of both warm and temperate water species, corresponds to the
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Fig. 1 — Geographical distribution of the ostracod assemblages on the Brazilian continental shelf (mod-
ified from MACHADO et al., 2005 and WHATLEY et al., 1998). The dotted horizontal lines at 15°S and 23°S
indicate the north and the south limits of the Transition Zone of COIMBRA et al. (1995). The subdivision
of the Brazilian Province in Sub-provinces is from WHATLEY et al. (1998). ?= north limit not yet defined.
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ostracods from the Transitional Zone (15° - 23°S) proposed by COIMBRA &
ORNELLAS (1989) and COIMBRA et al. (1995).

The Tropical Assemblage has strong affinities to the faunas from
Caribbean, Gulf of Mexico and/or the northern part of South America.
Among the studied species, 12% occur in the Caribbean and Mexican
regions and 6% are cosmopolitan. Although previous studies along the
Brazilian continental shelf have already identified warm water assemblages
(e.g. AIELLO et al., 2004; COIMBRA & ORNELLAS, 1989; COIMBRA et al., 1995;
COIMBRA & BERGUE, 2003; FAUTH& COIMBRA, 1998; MACHADO & DROZIN-
SNKI, 2002; RAMOS, 1994, 1996), this is the first one in which the assemblage
groups are well characterized and their southern boundary are established.
The southern boundary of the Tropical Assemblage, defined by the disap-
pearance of temperate species, has been located near 15°/16°S, while the
northern boundary is still unclear due to the lack of data in the area between
Guyana and French Guyana and the scarcity of data on marine ostracodes
along the coasts of Venezuela and Colombia.
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ECOMORPHS IN THE GIVETIAN SPECIES CAVELLINA RHENANA
KROMMELBEIN, 1954 (MIDDLE DEVONIAN, ARDENNES)

Devonian deposits of the Ardennes set on a tropical carbonate platform
located on the southern edge of the Old Red Sandstone continent. During the
Givetian, this platform also includes the Boulonnais and the whole Rhenish
Massif areas, forming a part of the northern margin of the RhenoHercynian
Ocean.

Cavellina rhenana Krommelbein, 1954 is a benthic neritic species report-
ed only in the Upper Givetian in Eifel (KROMMELBEIN, 1954), Boulonnais
(MILHAU, 1988) and Ardennes (MILHAU, 1983; MAILLET, 2010). Because of
its good stratigraphical value, a C. rhenana zone has been proposed in the
Ardennes (MAILLET, 2010), characterizing the base of the Fort Hulobiet Mb
in the Fromelennes Fm. However, this zone is probably applicable in the
entire RhenoHercynian area. In addition, a high dominance of C. rhenana in
the ostracode assemblages and morphological variations of its carapace have
been reported in Ardennes, but not explained (MILHAU, 1983; MAILLET,
2010). Indeed, morphology of the carapace could differ from the original
description of KROMMELBEIN (1954), with varying characters as a whole orna-
mentation, a curved ventral margin, flattened anterior and posterior margins,
a marked asymmetry of the valves with a strong overlapping or a sulcation.
Aims of this work are to analyze these varying characters to define morphs,
and to determine possible causes of these variations.

The studied material comes from three areas of Ardennes, representing
proximal back-reef (Namur area), intermediate perireefal (Givet area) and
distal fore-reef (Durbuy area) places on the Givetian carbonate platform. For
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the Namur area, the samples were collected in the Roux and the Presles Fms
in the Aisemont section. For the Givet and Durbuy areas, the samples come
from the Fort Hulobiet Mb, top of the Fromelennes Fm. The Cul d’'Houille
and the Flohimont sections were sampled for the Givet area, the Aisne quar-
ry for the Durbuy area. More than 1,800 ostracodes were extracted from lime-
stones by hot acetolysis (CRASQUIN e7 al., 2005). The ostracode fauna, gener-
ally well preserved with both juveniles and adults instars and small and large
species, seems rather native for all the samples.

To define morphs, 260 entire well preserved C. rhenana have been char-
acterized: maximal height and length of each valve and width of the carapace
were measured, and reticulation of the carapace, sulcation, asymmetry of the
valves and overlapping, curvature of the ventral margin and flattening of the
anterior and posterior margins were considered. Each varying character has
been replaced on a height/length diagram: characters appear randomly in
juveniles, females and males, signifying no relation with ontogeny or with the
sexual dimorphism known in this species (COEN, 1985). To assess probable
environmental-cued variations, lithology, associated macro- and micro- fau-
nas, degree of dominance of C. rhenana and information on the ostracode
assemblages were considered for each sample.

During the Upper Givetian, the carbonate platform of Ardennes is a
ramp (BOULVAIN e? al., 2009). In the Givet area, from the base to the top of
the Fort Hulobiet Mb, ostracodes assemblages are respectively representative
of the Eifelian Assemblages I to III (MAILLET, 2010): it puts forwards a pro-
gressive deepening of the basin, in relation with the global Givetian-Frasnian
transgressive episode (BOULVAIN ef al., 2009). Paleoenvironments changed
from a semi-restricted lagoon, with an increasing influence of the open-sea, to
a more stable open-marine environment (MAILLET, 2010).

Multivariate analyses indicated that types and quantity of morphs are
correlated to the bed they come from. A high quantity of morphs and a high
variation of morphology characterize the base of the series (semi-restricted
lagoon), while a lower quantity of morphs and a low variation (z.e. specimens
closer to the original description of KROMMELBEIN, 1954) characterize the top
of the series (open-sea).

The Cavellinidae are close to the recent Cytherellidae (LETHIERS & WHAT-
LEY, 1995), in which similar morphological variations are also known in lagoon-
al environment (BABINOT e# al., 1991). Thus, C. rhenana from the base of the
series show a combined appearance of a sulcation, a whole reticulation, a high
asymmetry of the valves, an incurved ventral margin and flattened anterior and
posterior margins certainly reflecting salinity variations. A high availability of
calcium in the water column could also explain a reinforcement of the reticula-
tion (aggraded morphs, see PEYPOUQUET ez al., 1988). A high dominance (80 to
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100 %) of C. rhenana at the base of the series could be related to salinity varia-
tions (low diversity and high abundance, see BENSON, 1973), or oligotrophy
(Platycopid Signal Hypothesis, see HORNE ez al., 2011), or low oxygen levels
(dominance of filter feeding, see LETHIERS & WHATLEY, 1995) or both.
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MARTA MARCHEGIANO, NICOLETTA BURATTI, DANIEL ARIZTEGUI
& SIMONETTA CIRILLI

OSTRACOD ASSEMBLAGES FROM THE MIDDLE PLEISTOCENE
SEQUENCE OF LAKE TRASIMENO (PERUGIA, ITALY) -
PRELIMINARY RESULTS

Lake Trasimeno is a meso-eutrophic, shallow (<6 m deep) and large
lake (~120km?) located in central Italy, at 259 m above sea level (Fig. 1). As
it is common in shallow-water ecosystems, climate change plays a funda-

Fig. 1 — Study area and core localization (from GASPERINI et a/., 2010).
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mental role in the Lake Trasimeno evolution and its history is signed by a
strong dependence of the water balance on meteorological conditions
(DRAGONI, 2004; Lupovisti & GAINO, 2010). Recent geophysical data
reveals that the Lake Trasimeno evolution was accompanied by a constant
subsidence rate driven by normal faults. The extensional tectonic regime
does not show substantial changes since the lake formation and it is proba-
bly responsible for its long-term preservation against sediment infill
(GASPERINI et al., 2010).

A 175 m long sedimentary core was retrieved by the Geological Sur-
vey of the Umbria Region along the present southern shore of the lake
(north of Panicarola town). A multidisciplinary study of the core (i.e.
palynology, geochemical analyses, magnetic susceptibility, paleomagnet-
ism) is now in progress and a preliminary age model based on pollen data
suggests that the record may be as old as Middle Pleistocene. A prelimi-
nary investigation of the first 30 meters of the Panicarola core revealed its
great potential as archive of palaeoclimatic/palacoenvironmental
changes in the region.

As widely recognized, ostracod assemblages in lacustrine sediments
represent a main tool for palaeoenvironmental reconstructions (VON
GRAFENSTEIN, 2002; DECROUY et al., 2012). The absence or presence of
different species, their possible polymorphism, and the geochemical com-
position of the valves are strongly controlled by the prevailing environ-
mental parameters (i.e. water and/or air temperature, oxygen content, iso-
topic composition of the host waters, water quality, water chemistry,
salinity) during their moulds (HORNE et a/., 2012; VIEHBERG & MESQUITA-
JOANES, 2012).

Although still in progress, the analysis of the ostracod assemblages
recorded from the uppermost part (30 meters) of the Panicarola core
reveals their constant presence along it. The uppermost portion of this
interval, however, contains poor ostracod communities along with a
decrease in TOC values and evidences of sediment alteration processes
(oxidation?).

Preliminary species identifications suggest the presence of poorly diver-
sified ostracod assemblages, mainly including I/yocypris gibba, Candoninae
instars and Cyprideis torosa. In particular the latter species indicate brackish
water conditions probably with salinities above 7-8 psu, since it displays unn-
oded valves.

Further ostracod identifications as well as geochemical analyses on their
valves will provide a more detailed reconstruction of the timing and magni-
tude of palaeoclimatechanges in the Lake Trasimeno area.
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RENATE MATZKE-KARASZ, ROBIN J. SMITH, JOHN V. NEIL, LIBOR MORKOVSKY,
RADKA SYMONOVA, PETER CLOETENS & PAUL TAFFOREAU

EARLY MIOCENE FRESHWATER OSTRACODS (Crustacea)
WITH SOFT PART PRESERVATION FROM THE RIVERSLEIGH
WORLD HERITAGE AREA; NW QUEENSLAND; AUSTRALIA

Ostracods sampled from the limestone and guano deposit of the Bite-
santennary Site from the Riversleigh Station in Queensland, Australia, were
first reported in 1989 (ARCHER et al., 1989), but not investigated in detail until
recently. A closer light- and scanning electron microscopic study of the fauna
starting in 2009 revealed the presence of soft part preservation in 26 of about
800 specimens recovered.

The Riversleigh Station, which contains more than 300 fossil sites, was
assigned World Heritage status in 1994. Many of its localities are famous for
their exceptional Oligo-Miocene vertebrate fauna, especially that of marsupi-
als. However, the only records of soft tissue preservation within the River-
sleigh area are those of fungi, plants, insects and millipedes from the Upper
Site and the Dunsinane Site (DUNCAN & BRIGGS, 1996; DUNCAN et al., 1998;
ARENA, 1997, 2008).

The Bitesantennary Site, which is within the early Miocene Riversleigh
system B deposit, is known for its exceptionally preserved and diverse bat
fauna (ARCHER et al., 1994). The locality, only approximately 5m? in size, has
been interpreted as a former cave area, with illuminated groundwater-fed
rock pools inhabited by ostracods and other freshwater fauna and flora. Bats
inhabiting the cave provided masses of guano, which promoted phosphatiza-
tion of embedded microfaunas. The high diversity of fossils in this 0,7m thick
deposit points to a long-term accumulation rather than to a mass mortality
event (BASSAROVA, 2004).

The ostracods from the Bitesantennary Site show a wide range of differ-
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ent preservation modes and qualities. While some specimens are represented
by valves only, with preserved, originally uncalcified inner lamellae, others
show parts of appendages retained in their original position, with setae and
setules present and with high detail in surface structure. A description of
preservation modes and the taxonomical identification of the fauna can be
found in MATZKE-KARASZ et al., (in press).

To identify possible preservation of internal structures in ostracod spec-
imens from this fauna, propagation phase contrast X-ray synchrotron micro-
tomography has been recently undertaken at the European Synchrotron
Radiation Facility in Grenoble. Sixty-seven specimens were tomographed at
a 0.56 pm voxel size, with 29 specimens revealing preserved inner anatomical
features. Due to its strong sclerotization in the living animal, the oesophagus
is preserved in all these specimens.
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ILARIA MAZZINI, FAYSAL BIBI, MATHIEU SCHUSTER,
MARK BEECH & ANDREW HILL

THE “ELEPHANTS” AND THE OSTRACODS: A7 MY OLD TALE
FROM THE UNITED ARAB EMIRATES

Fossil trackways in the United Arab Emirates have been locally long
known and related to dinosaurs and mythical giant men. BIBI ez a/. (2012)
studying some of these trackways through kite aerial orthophotomosaic
documented several fossil trackways. They were related to both a pro-
boscidean herd and a solitary individual and led to the identification not
only of their movements but also of their social behaviour and herd struc-
ture. The trackways were found in carbonate levels belonging to the Bay-
nunah Formation. The fluvial sands and conglomerates from the lower part
of the Baynunah Formation mainly outcrop in the NW area of the United
Arab Emirates, in the Al Gharbia region. They have provided diverse fossil
remains (vertebrates, invertebrates and plants) suggesting an age between
7.5 and 6.5 million years when animals such as hippopotamus, large giraf-
fids, crocodile, sabre-tooth lions and proboscideans were living in a tropi-
cal fluvial environment where today is a hyperarid region (BRUJN & WHY-
BROW, 1994; WHYBROW & HILL, 1999). The upper part of the Baynunah
Formation includes sands and clays alternating with thin to thick (=2m)
white carbonate and carbonate-rich beds. In at least 4 sites in the Mleisa
area such carbonate layers are widely exposed forming a flat landscape were
footprints are preserved. Nowadays, this area is located about 20 km inland.
The finely laminated, silty to sandy carbonate levels display desiccation
polygons and cracks on the bioturbated surface. In the carbonates, ostracod
shells and gastropod moulds are preserved. The moulds seem to belong to
the gastropod family Cerithidae, which mainly inhabits shallow marine
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waters (subtidal lagoons and intertidal habitats) and the seaward areas of
estuaries (HEALY & WELLS, 1998).

Four samples from the carbonate level were studied for ostracod analy-
ses (MLS1, MLS2, JB1, JB2) with the aim to determine the depositional envi-
ronment of these carbonates: marine (shallow tidal algal zone) or freshwater-
derived (highly evaporitic freshwater lake or shallow coastal lagune).

The ostracods are generally not very well preserved. This is due mainly
to post-depositional processes, which have caused the chemical erosion of the
calcitic valves. In some cases, the calcitic carapace completely dissolved and
only the internal mould of the ostracods were preserved.

In all samples, Cyprideis gr. torosa is the dominant species, with un-
noded forms. C. torosa is typical of brackish environments such as coastal
lagoons, saline lakes, delta and estuaries. When occurring in un-noded forms
it gives the indication that the salinity of the water must have been > 8-9 psu
(FRENZEL et al., 2012). Heterocypris salina is the second most common
species, occurring in all samples except MLS1. H. salina is found in slightly
salty coastal and inland water bodies, where it often occurs with other
halophilic ostracods; however, it is also present in pure freshwater habitats
(MEISCH, 2000). In sample MLS1 only, Vestalenula cylindrica and Prolimno-
cythere sp. occur. V. cylindrica has been recovered in sediments related to
freshwater and brackish mesohaline environments, interstitial and spring
habitats connected with fluvial, marshy and hypogean waters, (GROSS, 2004).
Prolimnocythere sp. is represented by badly preserved scattered valves. In
sample Jebel Barakah 1, a single valve of a juvenile of Candona sp. has been
recovered. The ostracod assemblage confirms the Late Miocene age of the
Baynunah Formation. In fact, H. salina appears during Late Miocene
(MEIsCH, 2000) and V. cylindrica is signalled since Middle to Late Miocene
(LI1GIOS et al., 2009).

The study of the ostracod assemblage has provided relevant information
about the depositional environment and excludes the hypothesis of a shallow
tidal zone. Instead, the occurrence of C. gr. torosa together with H. salina
point to a permanent calm to slowly flowing saline water body. The occur-
rence of V. ¢ylindrica and Prolimnocythere sp. in sample MLS1 could indicate
lower salinities and/or input from hypogean waters. Although C. gr. forosa is
the dominant species, the co occurrence of taxa related to freshwater to
slightly saline environments lead to a palaeoenvironmental reconstruction
closer to a highly evaporitic freshwater lake or shallow coastal lagune/estuary.
New multidisciplinary analysis will shed further light on the palacoenviron-
mental reconstruction, depicting in detail the water body where these huge
mammals left trace of their passage.
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ILARIA MAZZINI, PIERRE CARBONEL & JEAN-PHILIPPE GOIRAN

THE CONTRIBUTION OF OSTRACODOLOGICAL STUDIES
IN ARCHEOLOGICAL SETTINGS:
A REVIEW AND A METHODOLOGICAL APPROACH

During the last years, geo-archaeology seems to live a revitalising
moment and much effort has been made to combine geo-archaeological sci-
ences such as, for instance, geomorphology, sedimentology, micropaleontol-
ogy and geochemistry with the cultural archaeological approach. In 1976,
Davidson & Shackley volume “Geo-archaeology: earth science and the past”
provided the first definition of geo-archaeology as a tool to understand the
context of the archaeological finds (RENFREW, 1976). In this perspective,
ostracods can play a crucial role since they are valuable palaecoenvironmental
indicators in all aquatic habitats, from freshwater to marine. Despite their
potential, the integration of ostracods in archaeological studies was intro-
duced much later and the first published paper with formal ostracod analyses
dates 10 years later (ROBINSON, 1984). In the 90es, ostracod geo-archaeology
seemed to finally take place with, among the others, studies about Maya agri-
culture (BRADBURY et a/., 1990), neolithic human occurrence in Central
Sahara (CARBONEL, 1991), prehistoric human occupation in North America
(PALACIOS-FEST, 1994) and also a systematic approach to ostracod studies in
archaeological excavations (GRIFFITHS, 1993). Since then, many geo-archaeo-
logical researches have included ostracod analyses. In particular, the method-
ological paper of MARRINER et a/. (2010) gave a new input to geo-archaeolo-
gy applied to ancient harbours but it did not provide any standard
methodology on ostracod analyses applied in such archaeological contests.

The aim of our study is to present an overview of the most recent ostra-
cod research in geo-archaeology and, mostly, to propose a standard methodo-
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logical approach that could be used in the different palaeoenvironments
where ostracod analyses are commonly performed. Such environments are
coastal harbours in the Mediterranean area such as Alexandria in Egypt
(GOIRAN et al., 2000), Marseille in France (MORHANGE et a/., 2003), Luna and
Portus in Italy (BINI ez al., 2012; MAZZINI et al., 2011; GOIRAN et al., 2010),
the ancient Tyre in Lebanon (MARRINER ef /., 2008), Kytion in Cyprus
(MORHANGE et al., 2000); alluvial areas in Portugal (LORD ef a/., 2011), conti-

Table 1
Comparison about the different methodologies applied in the cited literature
for ostracod analyses in geo-archaeological research

Reference Locality Typology Methodology
Sieve mesh | Picked ostracods
Sample weight (um) (n)
(®)
125 total
Bini e al. 2012 Luna (Ttaly) core 100 g
63 300
Mazzini et al. 2010 Portus (Italy) core -
63 total
Lord et al. 2011 Rio Sizandro (Portugal) core -
- 100-300
Griffiths 1998 Lough Boora (Ireland) core (2 mm slices)
63 -
Sarti et al. 2013 Magdala (Israel) outcrop 100 (dry)
Goiran et al. 2010 Alexandria (Egypt) core
Morhange et al. 2003 Marseille (France) core
Goiran et al. 2010 Portus (Italy) core
no description
Morhange et al. 2000 Kytion (Cyprus) core
Marriner et al. 2006 Tyre (Lebanon) core
Holmes et al. 2010 Boxgrove (UK) outcrop
Le Tensorer et al. 2007 Hummal (Syria) outcrop
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nental settings in England (HOLMES et a/., 2010) and Syria (LE TENSORER e?
al., 2007), lakes in Ireland (GRIFFITHS, 1999) and in Israel (SARTI et al., 2013).
Most of these studies were performed on sediment cores, some on strati-
graphic sections but all of them used a multiproxy approach, combining the
ostracodological analyses with other paleontological proxies such as pollen or
mollusc analyses and sedimentological, geochemical and geochronological
data. Most of the methods described for these are similar but not for ostracod
analyses, making the comparison of different records almost impossible as
summarised in table 1 where some of the most recent papers on the topic are
compared. Clearly, the methodological approach depends from the available
amount of sediment sampled from a core or from an outcrop. In the first case,
the most controlling limit is the scarce quantity of sediment together with the
need to spare enough material for a series of parallel analyses. When the
methodology about the treatment of ostracod samples is extensively
explained (Tab. 1), the main data provided are: the weight of the sample, the
sieve mesh used and the number of ostracods picked. The best suggested
practice is an average weight of 100 g of dry sediment when possible, a sieve
with a mesh size of 63 m and the total picking of the sample, ie the extraction
of all ostracod valves from the sediment (adult and juveniles). The interpre-
tation of the ostracod assemblage depends of course from the studied
palaeoenvironment and from the focus of the research. Ostracods could be
used, for instance, to reconstruct palaeoclimate s.l., variations in sea/lake lev-
els and in salinity, to detect fluvial flood events or opening of artificial chan-
nels or even to disentangle the human impact from the environmental signal.
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OSTRACOD COMMUNITIES ASSOCIATED TO AQUATIC
MACROPHYTES IN AN URBAN PARK: THE EXAMPLE
OF THE CAFFARELLA VALLEY (PARK OF THE APPIA ANTICA,
ROME, ITALY)

Urban parks are important areas for the conservation of biodiversity
within cities, although their fauna and flora is affected by a number of anthro-
pogenic stressors. When such parks are located in a city as ancient as Rome,
landscape alterations can be dated back to as far as historical times. On the
other hand, irrigation channels, fountains and ponds can act as important
reservoirs of freshwater biodiversity. Our research focuses on the area of the
Caffarella Valley Park (SE sector of Rome) a portion of the Appia Antica
Regional Park (Fig. 1), protected since 1988. In the park, the semi-natural
landscape of the “Campagna Romana” (Roman countryside) and its typical
agricultural activities are still preserved. Indeed, it is a stretch of countryside
within the city dotted with archaeological remains, ponds, ditches, channels
and many springs. In particular, the Caffarella Valley Park is crossed by the
Almone River and flanked on both sides by two irrigation channels (left and
right marrana).

The aim of our research was to study the ostracod fauna in this urban
park and to investigate the relationship between ostracod and macrophyte
communities. Sampling sites were selected to represent different types of
freshwater habitat and fruition: (1) springs and surrounding areas (left mar-
rana) where fruition is free or regulated, (2) shallow waters of channels (right
marrana) where fruition is free and agricultural activities are allowed, (3)
shallow waters of a pond created in 2004 and inaccessible to the public.
Ostracod and macrophyte samples were collected at 11sites together with a
suite of physical and chemical variables. Ostracod sampling was repeated
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Fig. 1 — Location of the study area.

each season for a year whereas sampling of macrophytes took place during
spring and summer. Ostracod samples were collected sweeping the surface
sediment with a hand-net (120 um-mesh size) over an area of about 1m?.
When floating vegetation was present, surface samples were collected also.
Thirteen ostracod species were identified following MEISCH (2000). Macro-
phyte surveys were carried out using the phytosociological method (BRAUN-
BLANQUET, 1964). During each survey, we listed all aquatic macrophytes
(macro-algae, bryophytes, angiosperms), recording their percentage cover-
age value. Different collection methods were used: floating masses of fila-
mentous algae were collected by means of a 25 um-mesh plankton net;
bryophytes from substrate by scalpel and hands; angiosperms by direct
observation in field. Taxonomical determination was based on specific liter-
ature with regard to algae (JOHN et al., 2002), bryophytes (CORTINI PEDROT-
TI, 2001), and angiosperms (PIGNATTI, 1982). Water temperature, dissolved
oxygen content, conductivity, total dissolved solids and pH were measured
in situ using a hand-held multi-parameter instrument (Hydrolab Minisonde
4a), whereas concentrations of phosphate, ammonia, nitrate, and chemical
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oxygen demand were determined through spectrophotometric analysis
(WTW Photometer MPM 3000). Sediment grain size was analysed in the
laboratory following the sieving technique.

Statistical analyses were performed on both biological and environmen-
tal data using the software PAST (HAMMER e? al., 2001). Firstly, all data were
processed by cluster analysis, using the Ward’s method and Euclidean dis-
tance algorithm, in order to group the samples on a similarity ratio. Principal
Component Analysis (PCA) was used for the estimation of the influence of
environmental variables on ostracod and macrophyte assemblage. Non-met-
ric multidimensional scaling (NMDS) based on the Horn similarity index was
used to compare the composition of the assemblages in the different macro-
phyte habitats.

The statistical analyses outlined the relationship between ostracods,
macrophytes and some environmental parameters within the three different
habitats. In the left marrana, fed only by isolated springs, Cypria ophtalmica
and floating macrophytes (e.g. Lenzna minor, L. minuta) (Fig. 2) were strictly
linked to the dissolved oxygen percent saturation. The right marrana, fed by
linear springs and characterised by different aquatic habitats and agricultural
activities, hosted a variety of ostracod and macrophyte taxa, among which the
most common associations were: Cypridopsis vidua and Sparganium erectum,
Candona neglecta and Apium nodiflorum and Veronica anagallis-aquatica.
These species assemblages seem to be mainly linked to depth and tempera-
ture. Finally, the pond showed a different situation, being an artificial and re-
naturalised lake fed by rainwaters and by the waters from the right marrana.

Fig. 2 — The Nynphaeum of Egeria station, left marrana: a, panoramic view of the archaeological
structure: the spring water comes out from the large central niche and feeds the deep pool in front
covered by L. minuta; b, detail of L. minuta (one leaf has an average length of 2.5 mm and width of
1.5mm); ¢, Cypria ophtalmica, carapace, right lateral view; d, C. ophtalmica, carapace, dorsal view; e,
C. ophtalmica, left valve, internal view. Scale bars 100 m.
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Here the ostracod community was dominated by Fabaeformiscandona fabae-
formis and by the macrophytes Typha latifolia and Phragmites australis.

As a matter of fact, the three investigated situations mirror different
ostracod/macrophytes communities, which seem to be determined by land
use issues more than by public fruition pressure. In the left marrana, the two
species of Lezna form a continuous layer across the water surface. Ostracods
live exclusively within these floating mats, since they are used as shelter and
suitable substrate, and beneath them low dissolved oxygen content has been
measured, probably due to limited light penetration and consequent reduc-
tion in phytoplankton productivity. In the pond, the ostracod fauna is scarce
whereas the macrophytes community is quite diverse. This could be linked to
the coarse substrate and the recent creation of the pond itself. Finally, the
right marrana represents a sequence of patchy environments, each one char-
acterised by peculiar ostracod and macrophyte communities.
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A 4500-YEAR OSTRACOD RECORD FROM LAKE SHKODRA
(ALBANTA): PALAEOENVIRONMENTAL AND PALAEOCLIMATIC
RECONSTRUCTION USING A MULTT PROXY APPROACH

During September 2003 several cores were drilled from the Albanian
side of Lake Shkodra. Among them, a 7,8 m long composite core (SK13),
drilled at a lake bottom depth of 7 m in the central southern part of the lake
(42°6’11.65”N, 19°25’18.96”E) has been selected for multidisciplinary analy-
sis. Ostracods, characeae, pollen, CaCO, content and stable isotopes were
studied with the aim to reconstruct the palacoenvironmental and palaeocli-
matic changes occurred during the Late Holocene. The chronological frame-
work of SK13 was established through the recognition of four well-dated
tephra layers and four *C accelerator mass spectrometry measurements; the
sedimentation rate has been calculated as spanning between 1.1 and 3.0
mm/yr in the different portions of the composite sediment core (SULPIZIO et
al., 2010, VAN WELDEN et al., 2008).

Ostracods have been recovered from 337 samples of 2cm’ in volume,
collected almost continuously along the core. They are abundant and well
preserved in all samples, represented by adults and juveniles. On the whole,
13 species have been recovered with different frequencies. Some of them
were already known as living in the Montenegro portion of the Lake
(PETKOVSKI, 1961), such as the endemic Candona montenigrina, and Limno-
cythere scutariens or were originally considered endemic of Lake Dojran as
Candona paionica. The widespread Darwinula stevensoni, Cypria ophtalmica,
Ilyocypris gibba, and Cypridopsis vidua are commonly found in the core sedi-
ments. Other species are recorded for the first time in the Lake Shkodra, but
were known from other Balcanic lakes (Paralimnocythere georgevitschi in
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Lake Ohrid, Candona “angulata” meridionalis in Lake Dojran) (PETKOVSKI,
1958, 1960; GRIFFITHS et al., 2002). The remaining taxa (Pseudocandona
marchica, Metacypris cordata, Cyclocypris sp. and Zonocypris sp.) are widely
distributed in central and southern Europe, but signalled for the first time in
the Holocene of Shkodra and Albania.

The faunal composition is quite homogeneous, with the percentages of
the different species varying along the sediment core (Fig. 1). The main
change occurs at about 1200 cal yr BP, where 8 ostracod species disappear
and the frequency of the remaining 5 species dramatically increases. This
major change reflects the CaCOj trend with its major peak around 1200 cal
yr BP. Moreover, considering the percentage frequency of three different I.
gtbba morphotypes (smooth, tuberculate, spinous), the age of about 1200 cal
yr BP corresponds to the threshold between the spinous valves, which occur
only in the lower part of the borehole, and the smooth valves, which are
recovered only from this moment upwards. The Characeae display an oppo-
site behaviour, occurring continuously from the base of the core until about
1200 cal yr BP, when they disappear as well.

The 6180C record shows values between ca. -8.7 %o and - 6.4%o, with fre-
quent and large fluctuations from 4500 to ca. 1200 cal yr BP; such fluctua-
tions decrease after ca. 1200 cal yr BP and at ca. 800 cal yr BP the values attain
close to ca. -7.2 %o. The dPC_record displays value ranges between ca. -5.1%o
and -3.1%o, the highest values are recorded between 4500 and 3000 cal yr BP
and the lowest peak is reached at about 1200 cal yr BP following which there
is an increasing trend reaching stability around -3.7%o from 700 cal yr BP
(ZANCHETTA et al., 2012).

The pollen record is quite homogeneous, however since ca. 1100 cal yr
BP the percentage of arboreal pollen decreases together with the pollen con-
centrations (SADORI ez al., 2011).

The drastic change recorded by all proxies at around 1200 cal yr BP
could be related to favourable climatic conditions linked to the Medieval
Warm Period as recorded in other Mediterranean lakes (BRADLEY et al.,
2003). These conditions could have induced a rise of the water table, causing
the environmental change from shallow lacustrine or palustrine conditions to
a true lacustrine, deeper lake. But a more local signal could have been the trig-
ger for the sudden increase in ostracod frequencies: the disappearance of
charophytes and the progressive magnitude reduction of the 8O, excur-
sions recorded after 1200 cal yr BP could be also linked to a change in land
use due to human activities (ZANCHETTA ef al., 2012).
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A MULTIDISCIPLINARY CONTRIBUTION TO
THE ILYOCYPRIS PUZZLE

Ilyocypris Brady & Norman, 1889 is a widespread freshwater ostracod
genus that includes many living and fossil species (34 living species according
to MARTENS & SAVATENALINTON, 2011; 28 living species according to KARA-
NOVIC & LEE, 2013; around 190 fossil species according to KEMPF, 1980;
1997). The identification of I/yocypris species is based on the soft parts and
the valves characteristics of adult specimens (MEISCH, 2000). VAN HARTEN
(1979: p.72) was the first to recognise the diagnostic value of the “marginal
ripplets” located on the postero-ventral internal marginal zone of left valves.
Such features, when preserved, have been regarded as a taxonomic species-
specific character useful particularly to palaecontologists for the distinction of
the most common Ilyocypris species, (JANZ, 1994). Another diagnostic feature
of the carapace is the presence/absence of tubercles and spines in some
species. Non-tuberculated and tuberculated specimens of I. brady: and I.
gtbba and many transitional forms between these end members are often
found in shells of I. gzbba (VAN HARTEN, 1979; MEISCH, 1988, 2000; YANG e?
al., 2002). Although the occurrence of tubercles has been supposed to be
environmentally cued (ANADON e? al., 1986; YANG et al., 2002), ornamenta-
tion is still considered an important character for species identification
(MEISCH, 2000; SYLVESTER BRADLEY & KEMPF, 1979). In studies about Qua-
ternary lacustrine and fluvio-lacustrine deposits, the marginal ripplets and the
surface ornamentation have sometimes been successfully used to distinguish
between different Ilyocypris species (WROZYNA et al., 2009; MISCHKE &
ZHANG, 2010; LORD et al., 2011; MISCHKE et al., 2012). In some cases, how-
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ever, the simultaneous use of the two diagnostic criteria led to controversial
species attribution and eventually to a supra-specific identification (GLIOZZI
& MAZZINI, 1998; ANADON et al., 2012; VAN DER MEEREN et al., 2012).

Our research aims to test the taxonomic significance of the carapace
characteristics through the examination of specimens unambiguously identi-
fied on the basis of their soft part morphology according to Meisch (2000), in
order to provide useful keys for the identification of Ilyocypris shells in fossil
assemblages. We analysed adult valves of living I/yocypris species collected in
Italy, namely: Ilyocypris bradyi (18 carapaces), I. decipiens (c. 7), . gibba (c.
17), I inermis (c. 14) and 1. monstrifica (c. 8). The valves were photographed
under the Scanning Electron Microscopy in external, internal and dorsal
views; additionally, the geometric morphometric analysis of the outline of the
female left valves of each species was performed. In this respect, we followed
the approach proposed by BALTANAS & DANIELOPOL (2011) using the B-
splines analysis adapted by Linhard (NEUBAUER & LINHART, 2008) and the
software Morphomatica (LINHART et al., 2006).

Shape: the geometric morphometric analysis showed that I. zzermzis and
L. monstrifica are clearly recognizable from their outline shape (Fig. 1). L
decipiens, 1. gibba and I. brady: displayed highly overlapping outlines,
although with 1. brady: slightly more elongated and L. decipiens clearly sepa-
rable for its larger size.

Ornamentation: 1. decipiens showed no tubercles; only one specimen
displays 6-7 posterior marginal spinules. The specimens of I. inermis
showed no tubercles, but all showed tiny anterior and posterior marginal
spinules. All the I. brady: valves displayed no tubercles and more or less
prominent marginal spinules. I. gibba valves spanned from smooth (with-
out tubercles) specimens to forms with a blunt antero-dorsal tubercle;
anterior and posterior marginal spinules were more or less prominent, but

Fig. 1 — Results of the geometric morphometric analysis performed on the mean outlines of differ-
ent Ilyocypris species in “normalised for area” (a) and “not normalised for area” (b) modes: 0. I. 7zon-
strifica; 1. I bradyi; 2. 1. decipiens; 3. I. gibba; 4. 1. inermis.
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always present. The valves of I. monstrifica were characterised by a variable
ornamentation, from the typical form with 5 tubercles (of which the more
prominent is the postero-dorsal one, spinous and curved backwards), to
forms with postero-dorsal spine protruding laterally, or to tuberculated
forms with only 2-3 blunt tubercles; the marginal spines were always pres-
ent, pronounced and arranged in multiple rows parallel to the anterior and
posterior margins.

Marginal ripplets: 1. brady: displayed three to five radial ripplets near the
outer shell margin and an adjoining smooth list above them; I. decipiens
showed in the same position a band of numerous, inconspicuously small rip-
plets or five to twelve radial ripplets more similar to those observed on the I.
bradyi specimens; I. gzbba displayed a double row of ripplets: near the outer
shell margin a band of numerous, inconspicuously small ripplets, a row of 4
to 7 radial ripplets in the adjoining list above; I. znermis showed an incon-
spicuous, short row of ripplets shifted toward the ventral side or a row of 3
ripplets in the same position; I. 7zonstrifica displayed a row of tiny ripplets in
a more inward position. Both I. mzonstrifica and 1. gibba can display a row of
thin ripplets near the anterior inner shell margin.

Comparing our results with the data available in the literature, it is evi-
dent that both marginal ripplets and ornamentation are non-conservative
characters displaying a variability that could lead to inaccurate identifica-
tions. We agree with the statement of KARANOVIC & LEE (2013) that the genus
needs a revision based on a thorough morphological description, which, from
a palaeontological point of view, includes the accurate description of the
shape, the ornamentation and the marginal ripplets and, in this paper we pro-
pose the revision of the extant Italian I/yocypris species.
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A SURVIVAL GAME - DOUBLE EXTINCTION OF OSTRACODA
IN THE LATEST ORDOVICIAN

The latest Ordovician Hirnantian glaciation caused extensive rearrange-
ments in all major fossil groups via a double extinction event (BRENCHLEY,
2004). The succession of events in the ostracod record is well documented
from numerous sections in the Baltoscandian Palacobasin, which was located
at low latitudes outside the direct influence of glaciation (MEIDLA, 1996; TRU-
UVER et al., 2012).

Rapid cooling, formation of ice caps and an associated drop in sea level
caused the first extinction event. This level is marked by a nearly complete
turnover in the ostracod succession and a remarkable change in the structure
of assemblages. Species richness decreased and diversity of the suborder
Palaeocopa also decreased markedly (MEIDLA, 1996). Members of the Binod-
icopa, representing immigrant genera from higher latitudes (MEIDLA, 2007),
occupied an important position in a survival assemblage of moderately high
diversity.

A return to pre-glacial conditions and a related rapid sea level rise led to
the second extinction event, which resulted in a nearly complete faunal
turnover at the species level though higher taxa were less affected. The fau-
nas above the extinction level are of low diversity and comprise predomi-
nantly representatives of Metacopa. Appearance of the characteristic Silurian
families of Beyrichiocopa was delayed, likely for several million years.

The major losers i