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Symposium Programme
THE 8™ ROMANIAN SYMPOSIUM ON PALEONTOLOGY

26 - 28 September 2011 - PRE-CONFERENCE FIELDTRIPS

Fieldtrip A1 - MICROPALAEONTOLOGY OF THE CRETACEOUS FROM THE EASTERN
CARPATHIANS AND OCEANIC ANOXIC EVENTS

Fieldtrip leaders:

Dr. Mihaela C. Melinte-Dobrinescu (National Institute of Marine Geology and Geo-ecology —
GEOECOMAR Bucharest), Dr. Relu Roban (University of Bucharest)

Fieldtrip A2 — MAASTRICHTIAN CONTINENTAL DEPOSITS WITH DINOSAUR REMAINS
FROM SOUTHERN TRANSYLVANIA

Fieldtrip leaders:
Dr. Dan Grigorescu, Dr. Zoltan Csiki (University of Bucharest)

28 — 30 September 2011 - CONFERENCE

Wednesday, 28 September

17.00 — 20.00 Arrival of the participants and registration (at the symposium venue)

19.00 - ...... Icebreaker party (at the symposium venue)

Thursday, 29 September 2011

From 8.00 onwards — Registration (at the symposium venue; registration will be available during
all day)

9.00 — 10.00 — Plenary Session: Welcome speeches

10.00 - 13.00 - Session on Micropaleontology

10.00 — 10.20 Neagu, Th. - The agglutinated foraminifera Uvigerinammina MAJZON 1943 -
morpho-systematic considerations.

10.20 - 10.40 Wan, X.-Q. & Gao, L.-F. - Late Jurassic to Early Cretaceous biostratigraphy in
southern Tibet.

10.40 — 11.00 Stoica, M., Floroiu, A. & Dinca, C. - Albian ostracods from the Moesian Platform
(Romania).

11.00 - 11.20 Popescu, Gh. & Crihan, I. M. - Oligocene and Lower Miocene planktonic
foraminifera from Transylvania.

11.20 - 11.40 - Coffee Break
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11.40 — 12.00 Filipescu, S., De Leeuw, A. & Beldean, C. - Revision and calibration of some
foraminifera biozones in the marine Miocene from Romania.

12.00 — 12.20 Szabo, B., Bercea, R., Balazs, Zs., & Filipescu, S. - Paleoenvironmental changes
along the Oligocene — Miocene transition in Gura Vitioarei section (Prahova District,
Romania), based on foraminifera assemblages.

12.20 — 12.40 Briceag, A., Stoica, M. & Melinte-Dobrinescu, M.C. - Holocene microfaunas and
nannofloras of the W Black Sea.

12.40 — 13.00 Telespan, A., Kaminski, M. A., Balc, R., Filipescu, S. & Varga, 1. - The Life cycle
of Entzia (Foraminifera) in the salt marsh at Turda, Romania.

10.00 — 13.00 — Session on Paleobotany

10.00 - 10.20 Iamandei S., Iamandei E. & Gradinaru E. - New Liassic woods from Holbav,
Romania.

10.20 — 10.40 Bodor, E. R. - Plant mesofossils of the Upper Cretaceous Tharkit vertebrate fossil site
(Bakony Mts., Hungary).

10.40-11.00 Popa, M. E., Csiki, Z., Vasile, S. & Savescu, M. O. B. - The Maastrichtian
macroflora of the Hateg and Rusca Montana basins.

11.00 — 11.20 Saint Martin, S., Saint Martin, J. P., Néraudeau, D. & Girard, V. - Microorganisms
from Santonian amber of Southern France.

11.20 - 11.40 - Coffee Break

11.40 — 12.00 Iamandei S., lamandei E. & Dumitrescu Sabou M. - Petrified wood from Céaprioara
Valley, Feleacu Hill, Clu;.

12.00 — 12.20 Paraschiv, V. - Fossil disseminules from the Middle Miocene deposits of Oltenia.

12.20 — 12.40 Diaconu, F. - The paleoecology analysis of Mio-Pliocene flora in Mehedinti District,
Romania.

12.40 - 13.00 Corneanu, C. G., Corneanu, M., Danci, O. & Visoiu, D. - Cytological and
morphological features of the some fossil and present-day correspondent species from
Taxodiaceae family.

13.00 — 14.40 — Lunch Break

14.40 - 18.00 - Session on paleontology and paleoenvironment of the Mesozoic Hateg County

14.40 - 15.00 Csiki, Z., Vasile, S. & Venczel, M. - Evolutionary and paleobiogeographic
significance of a new madtsoiid snake from the Maastrichtian of the Hateg Basin.

15.00 — 15.20 Csiki, Z. & Vremir, M. - A large-sized (?)Late Maastrichtian titanosaur from Rapa
Rosie, Sebes.

15.20 — 15.40 Dyke, G. J., Vremir, M., Kaiser, G. and Naish, D. W. - A drowned Mesozoic bird
breeding colony.

15.40 — 16.00 Vremir, M., Dyke, G., & Csiki, Z. - Late Cretaceous pterosaurian diversity in the
Transylvanian and Hateg basins (Romania): new results.

16.00 - 16.20 — Coffee Break

16.20 — 16.40 Melinte-Dobrinescu, M. C., Varzaru, C., Briceag, A. & Pura, D. - Late Cretaceous
marine fossil assemblages of the Hateg Country.

ii
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16.40 — 17.00 Vasile, S., Zaharia, A., Csiki, Z. & Grigorescu, D. - The first report of continental
fossil remains from Craguis (Hateg Basin, Romania), and their stratigraphical
significance.

17.00 — 17.20 Panaiotu, A.G., Ciobanete, D., Panaiotu, C.G. & Panaiotu, C.E. - New
palacomagnetic data from the Hateg Basin, Romania.

17.20 — 17.40 Popescu, A.- G., Soare, B. & Csiki, Z. - Mineralogical characterisation of clay
mineral assemblages from the Maastrichtian continental deposits of Raul Mare valley,
Hateg Basin — Paleoenvironmental implications.

17.40 — 18.00 Csiki, Z., Weishampel, D. B., Benton, M. J., Codrea, V. & Grigorescu, D. -
Stretched between continents — the paleogeographic affinities of the Hateg vertebrate
fauna and a possible scenario for its evolutionary history.

14.40 - 16.00 - Session on Invertebrate paleontology

14.40 — 15.00 Gradinaru, E. - Occurrence of the Bivalvia Monotis (Monotis) salinaria-haueri group
in the Upper Norian (Upper Triassic) of Tulcea Unit, North Dobrogean Orogen.

15.00 — 15.20 Grigore, D. - Ataxioceratidae species from “Acanthicum Beds” of Ghilcos (East
Carpathians — Romania).

15.20 — 15.40 Tibuleac, P. - New data on the phylloceratid fauna of the Prasca Klippe (Early
Jurassic, Rarau Syncline, Eastern Carpathians, Romania).

15.40 — 16.00 Bojar, A.-V., Bojar, H.-P. & Tufar, W. - Stable isotope distribution in deep-sea
hydrothermal barnacles, Manus Basin, Papua New Guinea: a key in understanding
their ecology.

16.00 - 16.20 — Coffee Break

16.20 — 18.00 — Session on Paleosedimentary ambiances

16.20 — 16.40 Roban R. D., Melinte-Dobrinescu M. C. & Rusu A. M. - The Cretaceous Audia
Formation from the Eastern Carpathians, Romania: palaeosedimentary environments.

16.40 — 17.00 Ratoi, B. G., Branzila, M. & Anistoroae, A. - Sedimentary facies analysis of the
Cryptomactra Formation (Moldavian Platform — Backbulge depozone).

17.00 — 17.20 Floroiu, A., Stoica, M., Popescu, G. & Crihan, I.-M. - The Maeotian / Pontian
boundary in the Buzau Area (Dacian Basin) — Paleoenvironmental implications.

17.20 - 17.40 Enciu, P. - Middle Miocene-Quaternary evolution of the westernmost part of the
Dacian Basin.

17.40 - 18.00 Chira, C. M., Juravle, D.T. & Igritan, A. - Eocene-Oligocene calcareous
nannoplankton from Putna Valley (Suceava county, Romania).

19.00 - ..... Conference Dinner

Friday, 30 September, 2011

09.00 — 12.40 — Session on Mesozoic vertebrate paleontology

09.00 - 09.20 Cuny, G., Liard, R., Deesri, U., Liard, T., Khamha, S. & Suteethorn, V. - A new
shark fauna from the Phu Kradung Formation (latest Jurassic — earliest Cretaceous) of
Thailand.

09.20 - 09.40 Cuny, G., Martin, J. E. & Sarr, R. - A neoselachian elasmobranch fauna from the
Late Cretaceous of Senegal.

09.40 — 10.00 Cavin, L. & Giner, S. - Tomognathus, a voracious halecomorph fish that roamed the
Cretaceous seas.

iii
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10.00 — 10.20 Grellet-Tinner, G., Fiorelli, L. E. & Salvador, R. B. - The water vapor conductance
of Cretaceous neosauropod eggs from Sanagasta, La Rioja, Argentina, with
paleobiological implications for neosauropod eggs and nesting environments.

10.20 - 10.40 Dyke, G. J., Benton, M. J., Posmosanu, E. and Naish, D. W. - A fresh look at the
famous bird and pterosaur fossils from the Cornet bauxite.

10.40 - 11.00 - Coffee Break

11.00 — 11.20 Buffetaut, E. - Giant birds from the Late Cretaceous of southern France: an update.

11.20 — 11.40 Le Loeuff, J. - Sauropod diversity in the Late Cretaceous of Southern Europe.

11.40 - 12.00 Tortosa, T., Dutour, Y., Cheylan, G. & Buffetaut, E. - Continental vertebrates from
the Upper Cretaceous of Provence (SE France): A review of the local biodiversity and
biostratigraphy.

12.00 — 12.20 Vremir, M. M. & Rabi, M. - Primitive pleurodiran turtles (Dortokidae) in the late
Cretaceous-early Paleogene of central-East Europe.

12.20 - 12.40 Csiki, Z., Martin, J.E., Rabi, M. & Vasile, S. - Unexpected survival and wide
distribution of Theriosuchus in the Late Cretaceous Europe.

09.00 — 10.20 — Session on Global Cretaceous Oceanic Anoxic Events (OAEs) and climatic

changes

09.00 — 09.20 Sanchez-Hernandez, Y., Maurrasse, F. J-M. R., Moreno-Bedmar, J. & Sen, 1. -
Preliminary interpretation of the Cabo section, Sierra de Prada, south Central
Pyrénnées, NE Spain.

09.20 — 09.40 Melinte-Dobrinescu, M.C. - Cretaceous anoxic events in the Romanian Carpathians:
state of the art.

09.40 - 10.00 Cetean, C. G., Bilc, R., Kaminski, M. A. & Filipescu, S. - The OAE 2 in the
southern Eastern Carpathians, integrated biostratigraphy and paleoenvironmental
changes reflected by the agglutinated foraminifera assemblages.

10.00 - 10.20 Gao, L.-F., Zhang, Z.-G., Wan, X.-Q., Zhang, P. & Liu, C.-S. - The revelation of the
modern ocean iron release experiment for the study of palacoceanography: Causative
mechanism of the CORBs.

10.40 - 11.00 - Coffee Break

11.00 - 12.40 - Session on Mesozoic biostratigraphy and paleoenvironments

11.00 — 11.20 Valenzuela-Rios, J. I., Sendino, M. C., Gamez Vintaned, J. A. & Lamolda, M. A. -
Benefits of multidisciplinary collaboration to Palacontology; some examples from the
Spanish IGCP.

11.20 - 11.40 Gale, L., Kolar-Jurkovsek, T., Smuc, A. & Rozié, B. - Integrated foraminiferal and
conodont biostratigraphy from the Rhaetian strata of the Slovenian Basin (Southern
Alps).

11.40 - 12.00 Lazar, L., Gradinaru, M. & Petrescu, L. - Bioencrustation and bioerosion of the
Middle Jurassic hardgrounds from SE Carpathians (Bucegi Mountains, Dambovicioara
Basin, Romania).

12.00 — 12.20 Dragastan, O. N., Herbig, H.-G. & Popa, M. E. - Paleogene Halimeda algal
biostratigraphy from Middle and Central High Atlas (Morocco): Paleoecology,
paleogeography and some taxonomical considerations.

12.20 — 12.40 Bucur, LI, Rashidi, K. & Senowbari-Daryan, B. - Lower Cretaceous calcareous
algae from central Iran.

iv
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12.40 — 14.00 — Lunch Break

14.00 — 15.00 - Session on Cenozoic vertebrate paleontology and Geoconservation

14.00 — 14.20 Nicoara, I. - The position of the faunal asembledge from the Stolniceni formation, in
chronology of Hipparion fauna of Eastern Parathetys.

14.20 — 14.40 Croitor, R. - A preliminary report on paleobiogeography of early human dispersal in
Western Eurasia.

14.40 — 15.00 Grigorescu, D., Andrasanu, A., Csiki, Z. & Vasile, S. - Geoconservation in Romania:
urgent measures and actions required.

15.00 - 15.20 - Coffee Break

14.00 — 15.00 — Session on Mesozoic biostratigraphy

14.00 — 14.20 Ivanova, D., Chatalov, A. & Bonev, N. - Age and depositional environment of Aliki
Limestone, NE Greece.

14.20 — 14.40 Tchoumatchenco, P., Rabrenovié¢, Dr., Radulovié, V. & Maleshevi¢, N. - Trans-
border (north-east Serbia/north-west Bulgaria) correlation of the Jurassic
lithostratigraphic units.

14.40 — 15.00 Ivanova, D., Metodiev, L. & Koleva-Rekalova, E. - Stratigraphy of the Early Jurassic
sediments of the Central Fore Balkan, Bulgaria.

15.00 - 15.20 - Coffee Break
15.20 - 16.40 - Poster Session
17.00 - 18.00 — General Assembly of the Society of Romanian Paleontologists

19.00 —...... — Visit to the Geological Museum, and Farewell Party (at the Geological Museum, 2
Kiseleff Street)

LIST OF POSTER PRESENTATIONS

1. Antoniade, G.-C. - Lower Cretaceous stratigraphy from Cernavoda lock - new section (South
Dobrogea)

2. Beldean, C. & Filipescu, S. - High-resolution biostratigraphy of the Early - Middle Miocene
transition in north-western Transylvanian Basin

3. Bindiu, R. & Filipescu, S. - Foraminiferal assemblages on turbidite deposits from the northern
part of the Tarcau Nappe. Age and paleoenvironmental interpretation

4. Brustur, T., Szobotka, S.-A. & Stanescu, I. - The ichnogenus Thalassinoides from the
Kersonian deposits of Buleta (W Ramnicu Valcea, Romania)

5. Codrea A. V., Bejan D. & Ursachi L.- Manastirea: a New Pliocene vertebrate locality in
Moldova

6. Gallemi, J., Laziar, 1., Lopez, G. & Martinez, R. - The Turonian-Coniacian macrofaunal
distribution in the Babadag Syncline (Northern Dobrogea, SE Romania) revisited. First results
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11.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
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Gallemi, J., Lazar, 1., Lopez, G., Martinez, R., Bernardez, E., Pons, J.M. & Dragomir,
B.P. - Albian to Coniacian macrofaunal distribution around Ostrov and Medgidia (Southern
Dobrogea, SE Romania). Preliminary results

Gardner, J. D., Venczel, M. & Szentesi, Z. - Santonian Albanerpetontids from Hungary

Iamandei S., lamandei E., Bozukov V. & Tzenov, B. - Fossil woods from Rhodopes,
Bulgaria
Macalet, R. - Pontian mollusc faunas in the Eastern Dacic Basin (Romania)

Mogorici, C. - A general view of the Sarmatian stage from the Republic of Moldova

Paraschiv, V. & Sebe, O.-G. - Fossil flora and microfossils from Morilor Valley, Mehedinti
County

Popa, M. V. - Miocene gastropods from the Borod Basin (Apuseni Mountains, Romania).
Cerithioidea Superfamily

Popescu, D.A., Popa, L.M., Popescu, L.G., Panaiotu, C.E., & Gradinaru, E. - Anisian
(Middle Triassic) carbonate microfacies from Murighiol area, North Dobrogean Orogen

Radu, E. & Neagu, Th. - The microbiostratigraphy of the Upper Cretaceous deposits
belonging to Macla Formation (Macla Nappe) from the Buzau Valley — Zabratau Valley —
Bota Mare Valley area (Intorsura Buzaului zone)

Saint Martin, J.P., Belhadji, A., Belkebir, L., Mansour, B., Néraudeau, D. & Saint
Martin, S. - Towards a Messinian ecostratigraphy: the Algerian example

Sasaran, E., Codrea, V. & Csiki, Z. - Fluvial systems — meandering rivers: a case study from
Nalat-Vad area (Hateg Basin, Romania)

Sasaran, L. - On the presence of the genus Pseudopolyconites Milovanovi¢ in the Upper
Cretaceous deposits from Northern Apuseni Mountains: biostratigraphic and biogeographic
significance

Silye, L. & Balc, R. - Sedimentary facies and depositional environment of the Bozes
Formation (Southeastern Apuseni Mts.)

Tantau, 1., Feurdean, A. & Farcas, S. - Holocene variability in the range distribution and
abundance of Quercus in Romania

Tita, R. - Miocene gastropod fauna (Turridae) from Bahna Basin (Southern Carpathians)
Romania

Tabara, D. & Popescu, L. - Palynology and palynofacies of Gura Soimului Formation from
Bistrita-Rasca Half-window

Velitzelos, E., Kostas, C. C., lamandei, S. & Iamandei, E. - The Miocene Petrified Forest of
Limnos, Greece

Vi
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This paper presents for the first time the Lower Cretaceous deposits from a new geological section in
southern Dobrogea. All data come from the Cernavoda lock section, an outcrop that was not studied
before. The deposits of this new profile have been studied both from a lithostratigraphical and a
biostratigraphical point of view. From the lithological perspective, the Lower Cretaceous deposits
from Cernavoda lock are dominated by marls and marly-limestones which frequently are associated
with oolitic limestones, as well as bioclastic pelsparite-micritic, and bioconstructed spongal
limestones. Micropaleontological samples from these deposits reveal a microfauna rich in agglutinated
and porcelaneous foraminifera, in ostracods, and in algae. Most ostracods identified in these deposits
are taxa belonging to the superfamily Cytheracea. Both foraminiferal, algal, and ostracod associations
indicate a Berriasian-Valanginian age. The Lower Cretaceous deposits of the Cernavoda lock are
characteristic to a shelf carbonate platform, with shallow, near-shore waters. This area is one of the
richest outcrops from Southern Dobrogea, both in micro-and in macrofossils, compared to other
Lower Cretaceous deposits of this region, and is different in the composition of the fossils groups
represented, more diverse than that from the classic Cernavoda profile.
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The Early - Middle Miocene boundary can be studied in the north-western Transylvanian Basin, at the
transition between the Hida Formation (deep-sea turbidites and coarse-grained fan delta sediments -
Tischler, 2005, Krezsek & Bally, 2006, Filipescu & Beldean, 2008, Beldean et al., 2011) and the Mid-
dle Miocene hemipelagites and volcanic tuffs of the Dej Formation (Popescu, 1970).

The foraminifera from Répa Dracului (Dej) section have been investigated in order to observe the cha-
racters of the Early - Middle Miocene transition. The lower part of Rapa Dracului section starts with
sandstones and mudstones followed by coarse-grained debritic flows belonging to the Hida Formation.
In the upper part of the section these are followed by the Dej Tuff.

Distinct biostratigraphic features have been observed. Planktonic Streptochilus has been identified in
the lower part of the section. These assemblages correspond to Streptochilus-Bolivina Abundance
Biozone, biostartigraphically located between the Early Miocene assemblages with trochospiral
globigerinids and the first occurence of Middle Miocene Praeorbulina (Beldean et al., 2010). Typical
Badenian planktonic assemblages with Praeorbulina and Orbulina occur in the upper part of the sec-
tion. A similar situation was observed in other sections from the north-western Transylvanian Basin
(Ciceu-Giurgesti, Paglisa, Zagra) were the Streptochilus — Bolivina assemblage are followed by
Praeorbulina and finally Orbulina zones.

Our recent observations in the Transylvanian Basin showed that the early stage of the sea-level rise,
associated to the high organic input (LST), should be assimilated to the Streptochilus - Bolivina Abun-
dance Zone. The character of the assemblage suggests paleogeographic connections to the Indo-
Pacific area. The following assemblages, with the bloom of Praeorbulina and later Orbulina during
the main phase of the transgression suggest large marine connections, including the connection to the
Mediterranean area.
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Due to its size and stratigraphic and tectonic complexity, the Tarcdu Nappe represents the most impor-
tant unit of the Carpathian flysch. The present study focuses on several sections located in the northern
Moldavia (Bucovina), in order to obtain data on age and paleoenvironmental settings. All the studied
sections consist of diverse types of agglutinated foraminifera assemblages, “flysch — type” (Kaminski,
1988) being dominant, with coarsely agglutinated specimens such as Saccammina, Psamosphaera and
thick walled tubular forms such as Nothia, Bathysiphon. The section on Suceava valley consists of
medium grained siliciclastic turbidites organized in Ty.. Bouma divisions. The internal fabric (convo-
lute structures) of sandstones suggests high density turbidity currents. Near the top, sedimentary suc-
cession is represented by T... divisions with very fine grained hemipelagites, deposited in a well oxy-
genated environment (red color and presence of ichnofossils). The foraminiferal assemblages are dom-
inated by M; morphogroup (Kaminski & Gradstein, 2005) with tubular species such as Bathysiphon,
Nothia, Rhabdamina, Hyperammina. In the vicinity, at Straja, the local abundances of Glomospira
specimens suggest an early Eocene age; at Palma, the finding of Rzehakina fissistomata suggests the
Paleocene age (Olszewska, 1997); at Ciumarna and Paltinu, planktonic foraminifera represent more
than 90% of the assemblage, with specimens like Globigerina ouchiataensis, Globigerina bolii, Cata-
psydrax unicavus suggesting Oligocene to Early Miocene ages.
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Figure 1: Location of Tharkut

Tharkit locality is situated in the Bakony Mts., Western
Hungary (Fig. 1.). At the fossil site several vertebrate re-
mains were unearthed (Osi et al. in press.). The studied
plant fossils occurred in the Upper Cretaceous Csehbanya
Formation, which is a fluvial, floodplain unit consisting of
variegated clays, paleosols and silt with intercalations of
sand and sandstone layers. Palynological studies of Baranyi
determined the Santonian age of the sediments. During the
microvertebrate studies of Szentesi (Szentesi & Venczel
2010) a remarkable variety of plant mesofossils has been
recovered. The studied mesofossils come from three layers
of the fossil site. More than 1500 seeds and fruits have been
studied so far.

The mesoflora of Tharkat is important in providing direct
information of ecosystem and the flora of the rich and di-
verse vertebrate fauna. The first results of the plant meso-
fossil study suggest an Angiosperm dominated vegetation
with high frequency of Normapolles related plants. The
dominant form is under description as Sphaeracostata bar-

backae BODOR et BARANYT (in prep.). From this species almost 1000 specimens were studied. The
Caryanthus FRIIS 1983 genus and a form similar to a morphotype (“Taxon 1) described from Hateg
(LINDFORS et al. 2010) also appeared (Fig 2.). In addition to the Normapolles related mesofossils, the
Iharkut material includes a high number of Magnoliaceae, Hamamelidaceae and Sabiaceae related fos-
sils as well as ones that are not classifiable yet. The Magnoliaceae is mainly represented by the
Padragkutia genus. The most important species of the genus is the Padragkutia haasii KNOBLOCH &
MAI 1984.This species is represented by more than 300 specimens in the material.

Figure 2. Morphotype described from Hateg as “Taxon 1" by LINDFORS et al. (2010)
in the Tharkut material (scalebar 1 mm)
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The first sediment on the underlying unit shows the dominance of the Padragkutia haasii and the Dis-
cosemen, just one specimen of Caryanthus were found. In the upper layers Discosemen is the domi-
nant (70%), but other forms also occur in the sediments: Padragkutia haasii (15%), Caryanthus (10%)
and here is the first occurance of Sphaeracostata barbackae. Most of the mesofossils come from the
bone bed (more than 1000 specimens), but this is due to sampling methods rather than the sedimentary
environment. The washing material was collected for vertebrate fossils also, and bone bed type layer is
promising for their remains. In that layer the dominance of as Sphaeracostata barbackae was detected,
in all cases more than 50%, in most samples more than 70%. The second characteristic form is
Padragkutia haasii, which was abundant in the underlying strata as well. Caryanthus, Sabia menis-
permoides and “Taxon 1” of Hateg are represented with a few specimens.

These differences in the stratigraphical column can be explained by the changes of plant associations
near a fluvial system. The fluvial transport is evident from the channel fill depositional environment
where vertebrate megafossils occur in abundance. The paleosoil levels should represent the flood plain
units. These ecological differences could indicate the slight but clearly expressible differences be-
tween the sampled stratigraphic levels.

In the paleoecological reconstruction of terrigenous environments the study of plant mesofossils
gained ground in the last decades enabling the comparison of Iharkut with other European Upper Cre-
taceous localities. The most important similarities appeared in the Ajka Coal Formation in the Santo-
nian of Hungary. The Caryanthus is a well-known genus in Northern and Western Europe and also
occurs in the Gosau Formation of Austria, but was not mentioned in the Hateg Basin. The “Taxon 17
of Hateg was not known from western parts of Europe. The Sphaeracostata barbackae is only known
from Tharkut.

The archipelago reconstruction of the Upper Cretaceous of the region should explain the unique fea-
ture of the mesofossils, and suggest that Tharkat was in intermediate position where the plants of the
eastern and western localities also occurred.
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One of the most extended and active hydrothermal fields of the Manus Spreading Center is the
Hydrothermal field 1, Vienna Woods (Tufar, 1990). In this study we present around 60 stable isotope
data on carbonates and shell structure investigations of barnacles collected during the Olga 2
expedition. The heterogenous faunal composition found as this site consists of gastropods, barnacles,
bythograeid crabs, bresiliid shrimps, vestimentiferans, sea anemones as described by Galkin, 1997.

For this study, the investigated fauna include 5 exemplars of a hydrothermal vent barnacle,
Eochionelasmus ohtai manusensis (Yamaguchi und Newman, 1990) collected at a depth of ¢. 2500 m.

Oxygen stable isotope data of Eochionelasmus ohtai manusensis were performed from the centre to
the border of the calcitic shells, along profiles. Within one shell, the isotope values show variations of
max. 0.6 %o. The calculated temperatures from the stable isotope data, consistently indicate that
Echionelasmus populated sites with low values, up to a few °C. The calculated temperatures from the
isotope data are also in agreement with the reported habitat from the North Fiji and Lau Basins, where
temperatures of max. 6°C were measured at sites populated by Echionelasmus (Desbruyeres et al.,
1994). Both calculated and measured temperatures of a few degree indicate that at the sites where
Echionelasmus lives, hydrothermal fluid input is present, as ambient temperature are around 1.5°C.

Carbon stable isotope composition of Echionelasmus show lower 8"C values than for litoral
barnacles, supporting the input of a vent carbon source.
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Introduction

The shift from a lacustrine palacoenvironment to a marine one in the Black Sea during Holocene times
is a debate subject in the international scientific community. There are two main hypotheses regarding
the Holocene Black Sea sea-level rising: catastrophic and gradual. The scenario concerning the catas-
trophic flooding of the Black Sea was advanced by Ryan et al. (1997), attracting the greatest attention
and arousing a great deal of controversy and further research. Another scenario, based on a huge
amount of collected data (for a synthesis see Yanko-Hombach et al., 2007), indicates that no catastro-
phic flooding of the Black Sea has occurred, and the Neoeuxinian Lake gradually transformed into a
marine basin.

Methods

This work discusses fluctuation in planktonic organisms (i.e., foraminifers and nannofloras), as well as
changes in benthic communities, which were observed in seven cores from the Black Sea Romanian
inner shelf. The shallower core is situated at the 12 m water depth while the deepest one at 200 m wa-
ter depth. From a lithological point of view, the investigated cores are mainly characterized by the de-
position of a grey mud, alternating with thin cm sands and coquina layers; mainly broken shells of
mollusks, such as Modiolus and Mytilus, together with small gastropods, are present. A detailed lithol-
ogy of the investigated cores was published by Oaie & Melinte-Dobrinescu (2010).

Results

Two types of microfaunal associations were identified in the investigated Upper Holocene deposits.
The oldest microfaunas contain fresh-brackish ostracod assemblages, corresponding to a low sea-level,
coincident with the Black Sea isolation from Mediterranean. The youngest microfaunas is represented
by marine ostracod and foraminifera assemblages, similar with those contemporaneously recorded in
the Black Sea. The occurrence of this type of microfauanl association is indicative for the Late Holo-
cene reconnection of the Black Sea with the Mediterranean.

The most frequent observed ostracods are those belonging to the Cytheracea group, such as:
Cyprideis littoralis (Brady), Leptocythere multipunctata (Sequenza), L. devexa Schornikov, L. histri-
ana Caraion, Amnicythere striatocostata (Schweyer), A. quinquetuerculata (Schveyer), A. reticulata
(Schornikov), 4. cymbula (Livental), A. olivina (Livental), Callistocythere diffusa (G.W. Miiller),
Cythereiss rubra pontica Dubovski, Heterocythereiss amnicola (G.O. Sars), Loxoconcha granulata
G.O. Sars, L. gibboides (Livental), L. aestuarii Marinov, Limnocythere inopinata (Baird), Cytherura
euxinica Caraion, Cytheroma variabilis Miiller, Cytherois cepa, Paracytherois agigensis Caraion,
Pontocythere bacescoi (Caraion), P. tchernjawskii Dubowski, Cytheroma variabilis Miiller,
Xestolebris decipiens Miiller, X. corenelii Caraion, X. chanakovi Livental. Common taxa recorded in
the foraminiferal assemblages are the species of the Ammonia and Elphidium genera.
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All the investigated cores yielded, above the fresh-water clays of Unit 3 (sensu Ross and Degens,
1974), which is the single lithological unit recognised both in shallow and deep marine environment of
the Black Sea, a layer that contains fresh-water, brackish and marine molluscs. Above this level,
blooms of the calcareous nannoplankton taxa Braarudosphaera bigelowii, followed by blooms of the
Emiliania huxleyi, were recorded. Above, in the marine Units 2 and 1 of Ross & Degens (1974) as
well as in the shallower correspondent (i.e., the Shallow Unit, sensu Giunta et al., 2007), the calcare-
ous nannofloral assemblages contain almost exclusively (above 95 %) Emiliania huxleyi (Melinte-
Dobrinescu & Briceag, 2011). The increasing abundance of Emiliania huxleyi (the dominant calcare-
ous nannoplankton species in nowadays assemblages of the Black Sea) slightly preceded the occur-
rence of marine microfaunas on the Romanian Black Sea shelf.

Conclusion

The fluctuations in composition of the microfaunal assemblages, as well as of the calcareous nanno-
plankton ones, suggest a progressive salinity increased in the Black Sea during Holocene times, from a
brackish setting to a marine one. This observation is true for open marine areas of the Black Sea (with
water depth below 200 m), while in the shallow marine setting, a rapid salinity increasing could be
assumed. In Late Holocene times, stable marine conditions established, with salinity close to nowa-
days, allowing the proliferation of marine microfaunal and nannofloral assemblages, cha-racterised by
high abundance, but low diversity.
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The ichnogenus Thalassinoides was identified for the first time in sediments belonging to the Kerson-
ian (substage of the Sarmatian, which is a regional Eastern Paratethyan stage with the age around 10
My) of Buleta Site, at 14 km SW of Ramnicu Vilcea and 7 km SE of Govora, in the Vélcea County.

In Pietrisului Hill situated N of Buleta (Cantuniari, 1916), the Kersonian deposits are composed by a 4
m thick basal sequence characterized by the presence of fine to medium yellow sands, with gravel
lenses or disseminated elements (Papaianopol et al., 1995). The same authors indicated that the basal
sandy sequence is followed by alternating sandy and calcareous sandstones, 10 m in thickness, as well
as limestones with coquina levels. The later ones contain rich mollusc assemblages, including species
such as Mactra (Sarmatimactra) balcica MACAROVICI, M. (Chersonimactra) caspia EICHWALD, Mac-
tra (C.) crassicolis SINZOW, M. (C.) bulgarica TOULA, M.(C.) elongata MACAROVICI and M.(C.) in-
termedia MACAROVICI.

Specimens of Thalassinoides, with an exceptional preservation (Fig. 1), occur abundantly in the sandy
sequence of the investigated site, giving to the deposits a nodular feature. The system of endogene gal-
leries, with typical ramifications in «T» and «Y», having significant dimensions (15-40 cm in length
and 3-8 cm in diameter), marked the existence of producers represented by infaunal taxa (i.e., Crusta-
cea) that are sediment consuming.

The presence of this ichnogenus in the Kersonian sandy sequence of the Buleta site indicates that the
sands accumulated in a shallow marine environment, with normal salinity. Progressively, the salinity
significantly decreased, once the instauration of the calcareous facies with Mactra taxa.

Fig. 1- Thalassinoides ichnogenus from the Buleta Site.
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Knowledge on fossil calcareous algae from the Iranian Lower Cretaceous deposits could be found,
essentially, in Gollestaneh (1979), Bucur et al. (2003), Hosseini & Conrad (2008), Taherpour et al.
(2009), Taherpour et al. (2010). The present paper describes and illustrates the calcareous algal asso-
ciation from Aliabad region (close to Yazd, central Iran).

For the Iranian territory, three major geological structural units have been defined: a) the
southern unit (Zagros); b) the central unit, also including Albroz, and 3) the northern unit, including
the southern part of Caspian Sea and Kopet Dhag (see details in Taherpour et al., 2010). Central Iran is
separated into several tectonic blocks; the area under study belongs to Yazd block (Aghanabati, 2004).
The studied sections are located 59 km south-west from Yazd, close to Aliabad locality. In this area,
the Cretaceous deposits are separated into three formation): Tagestan Formation (Hauterivian), Taft
Formation (Barremian-Aptian), and Derreh-Zangir Formation (Albian).

The calcareous algae were mainly collected from three geological profiles of Taft Formation
located south from Aliabad. Seven major microfacies types have been identified in the analysed sam-
ples: (1) bioclastic wackestone and wackestone-packstone, sometimes with intraclasts; (2) bioclastic
(peloidal, intraclastic) packstone; (3) bioclastic packstone-grainstone or grainstone-packstone; (4) bio-
clastic (sometimes peloidal) grainstone; (5) bioclastic-ooidal grainstone (sometimes packstone with
ooids); (6) bioclastic grainstone and grainstone-packstone with terrigenous quartz, and (7) packstone
and packstone-wackestone with terrigenous quartz.

The organic rests identified in the thin sections consist of rare fragments of sclerospongia and
corals, fragments of bivalves, gastropods, bryozoans, brachiopods, echinoderms and crab claws (Car-
pathocancer sp.). The microfossil association is dominated by dasycladalean and bryopsidalean cal-
careous algae and benthic foraminifera, accompanied by rare “solenoporaceans” (Marinella lugeoni),
cyanophycean crusts, rare Bacinella-Lithocodium and the microproblematic Carpathoporella occiden-
talis Dragastan. The foraminiferal association contains, besides other benthic foraminifera, Balkhania
balkhanica, Charentia cuvillieri, Torremiroella hispanica and numerous orbitolinids, including Mont-
seciella arabica and Palorbitolina lenticularis. This association points to a Barremian-?Lower Aptian
age for the studied samples.

The algal association identified in the limestones of the Taft Formation mainly consists of
dasycladalean, udoteacean and gymnocodiacean green algae. Rare “solenoporacean” algae (Marinella)
and possibly cyanophycean Girvanella-like algae also occur. A number of 31 taxa (of which 26 at

species level: 13 dasycladaleans, 12 bryopsidales and one species of “solenoporaceans’) were identi-
fied.

The calcareous algae assemblage consists of (1) Dasycladales: Actinoporella iranica n.sp.,
Deloffrella quercifoliipora, Holosporella farsica n. sp., Griphoporella cretacea n. sp., Kopetdagaria
sphaerica, Salpingoporella pygmaea, Salpingoporella hispanica, Salpingoporella cf. muehlbergii,
Montiella? elitzae, Neomeris cretacea, Zittelina sp., Russoella radicicae, Terquemella spp., Arabi-
codium aegagrapilloides, Arabicodium cf. aninensis, Boueina cf. hochstetteri, Boueina cf. monchar-
monti, Boueina cf. pygmaea, Boueina minima n.sp., Halimeda? cf. fluegeli, Juraella cf. bifurcata,
Permocalculus minutus, Permocalculus ampullaceus, Permocalculus dragastani, Marinella lugeoni.

—————————————
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The whole fossiliferous assemblage points to an open carbonate shelf (external platform) envi-
ronment with some local terrigenous quartz input.
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Introduction

The first specimen of a giant ground bird from the non-marine Late Cretaceous of southern France, an
incomplete synsacrum, was described from a locality at Fox-Amphoux (Var, Provence) by Buffetaut
et al. (1995). Subsequently, the taxon Gargantuavis philoinos was erected by Buffetaut and Le Loeuff
(1998) on the basis of a synsacrum and pelvis from Campagne-sur-Aude (Aude, Languedoc), and an
incomplete femur from Villespassans (Hérault, Languedoc) was referred to that taxon on the basis of
size and compatible morphology. All specimens are of Late Campanian / Early Maastrichtian age.

Although the avian nature of Gargantuavis was accepted by various authors, Mayr (2009), on the ba-
sis of a remark by Worthy, has recently questioned that interpretation, suggesting that the material re-
ferred to it actually belongs to giant pterosaurs, possibly azhdarchids. This suggestion is discussed be-
low, and a newly discovered, indisputably avian, specimen referable to Gargantuavis is briefly de-
scribed.

Is Gargantuavis a pterosaur ?

The main argument put forward by Mayr and Worthy in support of a pterosaurian nature of Gargan-
tuavis is the cranial position of its acetabular foramen. Gargantuavis does have a cranially located
acetabulum, at the level of the 3™ and 4™ synsacral transverse processes. However, pterosaurs in gen-
eral do not show a cranially positioned acetabulum, and their pelvis is very different in its general
structure from that of Gargantuavis. Moreover, the stout and relatively short femur of Gargantuavis
differs considerably from the long and slender femora of pterosaurs, including azhdarchids. There is
therefore no reason to suppose that the material originally referred to Gargantuavis philoinos actually
belongs to pterosaurs (Buffetaut & Le Loeuff, 2011). All the characters observable on that material are
compatible with an attribution to a bird.

Mayr (2009, p. 21) noted that “the wide pelvis of Gargantuavis is very unlike the narrow one typically
found in large groundbirds (ratites, Gastornithidae, Phorusrhacidae)”. The extinct phorusrhacids and
living ratites do have a narrow pelvis, but gastornithids, as well as some extinct ratites (moas) had a
broad pelvis, and so did the extinct dromornithids from Australia. The shape of the pelvis apparently
reflects the different locomotory adaptations of large ground birds (Storer, 1960): cursorial forms such
as phorusrhacids and living ratites have a narrow pelvis, whereas a broad pelvis is found in graviportal
forms such as some moas, dromornithids and gastornithids. The broad pelvis of Gargantuavis there-
fore suggests a graviportal type of locomotion and cannot be considered as an argument against an
avian nature.

New evidence of a large terrestrial bird from the Late Cretaceous of southern France

Although systematic excavations at various Late Cretaceous localities in southern France (and Spain,
which was part of the same island in the Late Cretaceous) have yielded thousands of vertebrate speci-
mens in the last twenty years, until recently only the three above-mentioned specimens of Gargan-
tuavis had been reported. Either this bird apparently was a rare element of Late Cretaceous western
European ecosystems, or its preferred habitat was not conducive to fossilisation.
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In April 2011, however, a new specimen of a very large bird was found in the course of excavations at
the Montplo-Nord locality, near the village of Cruzy (Hérault, Languedoc). The locality is of roughly
the same age as those that have yielded Gargantuavis material and yields a rich vertebrate assemblage
including turtles, crocodilians, pterosaurs and dinosaurs (ankylosaurs, ornithopods, theropods and
sauropods). The new specimen is a well preserved anterior cervical vertebra showing the hetero-
coelous condition which is typical of birds. Comparisons show that it is about the size of an anterior
cervical vertebra of a cassowary (Casuarius). The dimensions of this vertebra are compatible with
those of the type synsacrum of Gargantuavis, and it seems likely that it belongs to that taxon.

Fig. 1. Anterior cervical vertebra of a large bird from the Late Cretaceous Montplo-Nord locality at
Cruy (Hérault, southern France), in cranial view. Musée de Cruzy, n® MN478. Scale bar: 10 mm.

Conclusion

Contrary to recently expressed doubts, Gargantuavis philoinos is clearly a bird, not a pterosaur. The
presence of a very large terrestrial bird in the Late Cretaceous of southern France is confirmed by the
recent find of a large typically avian cervical vertebra at Cruzy. This bird is uncommon in the Late
Cretaceous vertebrate assemblages of southern France, but the reasons of this rarity are uncertain. Be
that as it may, the existence of Gargantuavis shows that giant ground birds did evolve in at least some
parts of the world before the extinction of the non-avian dinosaurs.
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tTomognathus mordax is a very curious fish described by Dixon (185) from the Cenomanian and Tu-
ronian (early Late Cretaceous) English Chalk. This species shows an unusual combination of charac-
ters, and was regarded first as a relative of the extinct Ichthyodectiformes, then as a member of the
Stomiiformes (dragonfishes) (Woodward, 1901 and 1908), and finally was recently recognised as a
halecomorph of uncertain affinities (Forey and Patterson, 2006). Halecomorph fishes were diversified
in the Mesozoic then their diversity declined during the Late Cretaceous and the Tertiary (Grande and
Bemis, 1998). The clade is represented today by a single species, Amia calva, which inhabits fresh-
waters from North America. During the Late Jurassic, Amiiformes lived mainly in marine environ-
ments, and then several lineages moved to freshwaters in the Early Cretaceous.

Here, we describe a new discovery near the city of Toulon, SE France, in Barremian deposits, thus
aging the genus of ca. 30 millions years. The specimen is very fragmentary, comprising only the ante-
rior extremity of the snout and of the mandible. However, it shows characters indicating that it belongs
to TTomognathus, as well as autamoporphies allowing the erection of a new species. In this fish, the
coronoid dentition from the mandible and the palatine dentition (dermopalatines and entoperygoids)
from the upper jaw constitute a well developed and striking internal jaw, redoubling the lateral denti-
tion borne by the dentaries and maxillae/premaxillae. This peculiar ‘double-jaw’, together with the
acute, sharp and proportionally very large teeth of this fish made it a voracious predator of the Creta-
ceous European seas.
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The opening of the Holcim Quarry (Miriuta Valley) in the Stoenesti locality, near Cadmpulung Muscel,
provided the opportunity to sample the previously inaccessible upper Cenomanian — lowermost Tu-
ronian interval. The deposits exposed by the quarry consist of upper Cenomanian grey sandy marls
and black clays and the lower Turonian green marls of the Dumbravioara Formation. The sedimentary
succession is located at the westernmost point of the Ceahlau Nappe, Outer Dacides. The black clay
interval (1.5 — 1.7m thick) represents an equivalent of the Bonarelli Level (first described by Arthur &
Premoli-Silva, 1982 at Gubbio, Italy) deposited during the Oceanic Anoxic Event 2 that took place at
the Cenomanian/Turonian boundary.

We realized an integrated biostratigraphic scheme based on calcareous nannofossils and planktic fo-
raminifera that allowed us to document the precise timing of the changes in the benthic foraminiferal
assemblages. Both diversity and abundance of benthic foraminifera are high in the late Cenomanian,
the black layer is barren of microfauna while the earliest Turonian reveals a high abundance — low di-
versity assemblage characteristic of stressed paleoenvironments. Diversity recovers in the early Tu-
ronian but it never reaches the values recorded in the late Cenomanian.

The opportunistic species of agglutinated foraminifera are the first to return after the anoxic event, the
first recolonizers are represented by species such as Eobigenerina variabilis (n. comb., Cetean et al.,
2011), Recurvoides spp. and Bulbobaculites problematicus. Calcareous benthic foraminifera show a
much lower recolonization potential only returning higher in the lower Turonian, but also some agglu-
tinated species such as Tritaxia gaultina carenata show a similar behaviour.

Once with the rise of the sea-level in the latest Cenomanian important changes can be observed in the
agglutinated foraminifera morphotypes. Usually, deep-water settings have a strong dominance of the
tubular morphotype of agglutinated foraminifera which is also the case in this section, but towards the
latest Cenomanian as the sea-level was increasing the dominant morphotype became the deep infauna
most probably as a result of sluggish circulation and very low oxygen values. After the anoxic event,
this morphotype also yields the highest values, followed by epifauna morphotypes that are comprised
of mostly opportunistic genera such as Recurvoides and Repmanina. The tubular morphotype of agglu-
tinated foraminifera attains significant values again only at the top of the section suggesting a very
slow recovery of the agglutinated assemblages after the anoxic event.
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On the Scythian Platform (Southern Moldova), apart the Miocene formations, the last sedimentary
megasequence refers also to Pliocene and Quaternary deposits. Both Early and Late Pliocene concerns
continental deposits, notorious for their vertebrate assemblages: Beresti (MN 14; Radulescu and Sam-
son, 1995) and Malusteni (MN 15a; Radulescu et al., 2003) are localities already reported since the
beginning of the 20™ century by Athanasiu (1915) and Simionescu (1922, 1932).

We are pointing out here a new Pliocene locality next to Malusteni, Manastirea (Vaslui district), and
located 3 km southeast (Fig. 1). The Pliocene deposits are cropping out between Manastirea and Igesti,
as successive creeks, like Maruntica, Chetrariei and Izvoarele. It worth mentioning that these outcrops
are located nearly at same altitude like the Romanian outcrop bearing vertebrates in Dealul Lacului of
Malusteni, all being parts of a Pliocene flat monocline dipping to southeast (Ionesi, 1994).

Fig. 1. Location of Manastirea on the map (Google Earth 2011 satellite imagery)

These two localities are shearing similar Pliocene lithology. At Manastirea, on the aforementioned
creeks, one can follow from bottom to top, i. yellowish sands with sandstones (ca. 20 m); clayey sands
(ca. 5 m); cross-bedded yellowish white sands with lens-like microconglomerates, and sandstone con-
cretions (25-30 m). This sedimentation reflects a fluvial environment evolution (Fig. 2).

Only the top sands yielded until now some fossils vertebrates, Manastirea list including the following
taxa: Chelonia — Testudo sp.; Perissodactyla — Stephanorhinus megarhinus (de Christol); Artiodactyla
— Cervidae indet.; Lagomorpha — Ochotona ursui Simionescu. These few taxa does not allow a clear
geological age assignation, as long as all of them are already recorded both in Beresti and Malusteni,
but one should remind that these localities are close in time from one another and a clear age for Mal-
usteni is still a matter of debate (i.e. Late Dacian vs. Early Romanian; Radulescu et al., 2003a). The
presence of Mimomys moldavicus Kormos could probably makes the difference (this vole is absent in
Beresti, the first occurrence of this species being in Malusteni), but for instance we did not find such
fossils in Méanastirea.

The taphonomy of the fossil vertebrates refers for instance only to isolated, disperse bones, devoid of
any anatomical connection. Part of them (mostly the turtle bones) seems to be carried by water flows
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before their definitive burial. No lens-like accumulation was ever found in this locality. The fossils are
rather rare, the most numerous belonging to lagomorphs.

In these circumstances, a geological age for Manastirea could be established rather on correlation with
Mailusteni. This correlation is easy, due to the close vicinity of the localities and to simple geological
structure, referring to the fore mentioned monocline, devoid of faults. Therefore, we consider that
Manastirea is nothing else but the southeast extension of the Lower Romanian deposits from Malus-
teni, sharing same age, belonging to the “lagomorphic complex” reported from southeast Europe and
Aegean realm (Radulescu et al., 2003).
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Introduction

The researches performed in the last years, underlined the importance of the paleontological studies in
the species diversification, adaptation and evolution. Actual species of sequoia are placed in the Pi-
nopsida class (Coniferopsida), cone-bearing gymnosperms, dating from the Carboniferous period.
They belong to the Order Pinales (Coniferales), in the Taxodiaceae family. In Taxodiaceae, the evolu-
tion takes place in three directions: (a) Cunninghamia with Cunninghamia lanceolata species (Chinese
fir); (b) the Sequoia group; (c) the Taxodium group. The three extant species from Sequoia group, pre-
sent at origin a common ancestor, from which evaluate three genera, every with a single species: (a)
Metasequoia, with Metasequoia glyptostroboides (Dawn redwood); (b) Sequoia with Sequoia semper-
virens (Giant redwood); (¢) Sequoiadendron with Sequoiadendrom giganteum (Giant sequoia). More
recently flow cytometry has been used to measure genome size in gymnosperms (Murray, 1998).

Methodology

Biological material. The investigations were performed in two fossil species and in four present-day
correspondent species in order to establish the evolution in time of some features implied in the spe-
cies characterization. The fossil species were: (a) Taxodium dubium (Sternberg 1823) Heer 1853,
provenance from Petrosani Basin, Romania, Upper Oligocene — Miocene, and (b) Sequoia abietina
(Brongniart 1922) Knobloch 1964, provenance from Chiuzbaia, Romania, Upper Miocene. The pre-
sent-day correspondent species were harvested from the mature tree (at the flowering time): (a)
Taxodium distichum (Linné 1753) L.C.M. Rich 1810 harvested from Craiova Botanical Garden; (b)
Metasequoia glyptostroboides Hu & Cheng 1948, from Craiova Botanical Garden; (c) Sequoia sem-
pervirens (Lamb. ex D. Don) Endl, from Macea Botanical Garden; (d) Sequoiadendron giganteum
(Lindl.) J. Buchholz 1939 from Banat, Romania

Work methods. Both in the fossil species and in the present-day correspondent species, the shape and
size of the epidermal cells (Ilength and width) and stomata (length) were analyzed. In fossil species
these values were placed at our disposal by Acad. Prof. Rdzvan Givulescu. In present-day correspon-
dent species, biometric observations (30, in generally) at the mature plants (at flowering) were per-
formed. Reliable determination of DNA ploidy level and detection of small variation in nuclear DNA
content was possible in the present-day correspondent species using the flow cytometry techniques as
described in O’Brien ef al. (1996) and Partec CyFlow flow cytometer.

Results

The size and shape of the epidermal cells and stomata. Previously researches performed in the
Taxodium dubium (fossil species), and in the Taxodium distichum (the present-day correspondent spe-
cies), pointed out that they present some common features. With regards to Taxodium dubium fossil
species, depending on the criteria being analyzed (leaves or cones), either Taxodium distichum (based
on the analysis of the leaves) or Taxodium mucronatum (based on the analysis of the cones) could be
considered as present-day representative species. Thus, in the two species (Taxodium dubium and
Taxodium distichum), the customary absence of the stomata on the ad-axial side of the leaf was no-
ticed. A close analysis of the epidermal anatomy of the leaf has evidenced a difference between the
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fossil and the present-day species: in fact, with time the edge cells are enlarged in the latter. Also, the
length of the epidermal cells in Taxodium dubium had lower values as compared to Taxodium disti-
chum. But, the biometric data recorded in this experiment for cells epidermis and stomata in Sequoia
sempervirens were similarly with those reported by Ma and Li at the tree from Oregon, U.S.A. (2002).

The somatic chromosome number and DNA amount. In Coniferales, the basic chromosome num-
ber is x = 11, 12. In the actual analyzed species from Taxodiaceae family, the basic chromosome
number x=11, these species being diploids (Taxodium distichum, Sequoiadendron giganteum and Me-
tasequoia glyptostroboides, 2n=2x=22), and hexaploid (Sequoia sempervirens, 2n=6x=66). The chro-
mosome numbers in Sequoia group was reported by many researchers (Schlarbaum and Tsuchiya,
1984, a/o). The investigations performed with flow cytometry, underline these findings, significant
differences were recorded between the nuclear volumes of Sequoia sempervirens and the other spe-
cies.

Conclusions

The investigations performed in some fossil and actual species from Taxodiaceae family (Taxodium
sp. and Sequoia sp. group), underlined the possibility of using some of the leaf morphological features
(the size and shape of the epidermal cells and stomata) in the taxonomical purposes. Also, the presence
of a species with polyploidy degree, underlined that tree speciation process and evolution took place
since the previous geological eras. The fossil species and present-day correspondent species present
both common and particularly features. Likewise, between Taxodium and Sequoia species, there are
many common features regarding the leaf morphology.
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our researches.
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Paleobiogeography of early human dispersal in Western Eurasia is an interesting but little studied
topic, which can shed light over human paleobiology, limiting environmental factors and human evo-
lution. The earliest fossil remains of human beings in Europe are unearthed from Sima Del Elefante
(Spain) dated 1.1-1.2 Ma (Carbonell et al., 2008). Archaeological evidences suggest even some-what
earlier dispersal of Homo in Europe ca. 1.4 Ma (DeLumley et al., 2009). The well-documented paleon-
tological and archaeological evidences reveal a still earlier presence of Homo in Transcaucasian region
dated back to ca. 1.8 Ma (De Lumley et al. 2002). The dispersal of Homo in Europe occurred some-
what later than in Southern and South-East Asia (Moncel, 2010). The initial human dispersal from Af-
rica is often regarded in the context of belonging of archaic Homo to the carnivore guild (as a scaven-
ger) and ecological relationship of Homo with Early Pleistocene active predators (Marean, 1989; Ar-
ribas & Palmquist, 1999). It seems that scavenging ecologically is strongly dependant of ecosystem
productivity: the higher annual ecosystem productivity, the larger niche capacity for scavengers (Croi-
tor, 2008). The productivity of modern ecosystems is declining from low to high latitudes and, appar-
ently, it was true also for Early Pleistocene ecosystems. Therefore, the scavenging hypothesis can not
fully explain driving forces of the human dispersal. Unlike ubiquitous Early Pleistocene carnivores,
the area of archaic Homo distribution in Eurasia was restricted to Mediterranean Europe, Near East,
Southern and South-East Asia. Apparently, Homo did not behave as a member of carnivore guild from
the biogeographic point of view.

All findings of hominine remains in Western Eurasia, with few exceptions, are located south of the
Alpine-Himalayan Mountain Belt (AMB) (Moncel, 2010). Today AMB acts as a boundary between
Palearctic and Indo-Malayan biogeographic realms in its eastern part and between several Palearctic
biogeographic provinces in its western part. AMB also is suggested as an important abiotic factor that
defined the paleobiogeography of Cervidae and limited the dispersal of deer southward for a long geo-
logical period until the end of Pliocene (Heintz et al., 1990). During Pliocene and Pleistocene, AMB
was an important zoogeographic barrier for some southern systematic groups and species (Giraffidae,
Theropithecus sp., Ursus thibetanus, etc.). Ancient Homo, apparently, takes part from this group of
mammals. Since hominins were able to occupy relatively high elevations (Kuhn, 2010), AMB was
rather an effective biogeographic border, than a simple geographic obstacle for human dispersal. Ap-
parently, AMB in Western Eurasia was an effective geographic barrier for cold continental climate
influence, but also created specific mild humid climate conditions under the Gulfstream influence. The
sharp annual seasonality, which characterized the climate of Western Eurasia north of the mountain
belt, may be regarded as a limiting factor for early human dispersal. Most probably, the seasonal drop
in temperature was the critical limiting ecological factor that controlled the hominin dispersal in West-
ern Europe during Early Pleistocene. The Caucasian land at that time was a large peninsula surrounded
by Gurian Basin from the West and Apsheronian Basin from the East. Apparently, the climate of Cau-
casian paleopeninsula was mild enough and favored the dispersal of Homo on the both sides of the
Greater Caucasus chain, representing, therefore, an exception in the early hominin dispersal.

The character of human dispersal in Western Eurasia changed after the dramatic climate shift ca. 1.0
Ma with the onset of high amplitude 100 kyr glacial cycles. The Movius Line (ML) may be regarded
as an indirect evidence of the advancing human dispersal in Western Eurasia. ML, which demonstrates
a technological difference between the early prehistoric tool technologies of the East and West of the
Old World (Movius, 1944), indicates a new biogeographic boundary of ecumene. ML is a border of
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the northern distribution of the Acheulian industry and represents a geographic and cultural boundary
between Acheulian (handaxe and cleaver) and non-Acheulian (chopper/chopping tool) technologies in
the East and West of the Old World (Movius, 1944). The eastern part of ML is drawn along Tien Shan
and Himalayas Mountains, Brahmaputra River until the Bay of Bengal and represents an effective
biogeographic boundary (Schwartz, 1977). The western part of ML ranges from Thames River to
Adriatic Sea. Southwest of this line, handaxes are abundant. Lithic technology was interpreted as in-
creasing in complexity west of the ML, while east of this hypothetical line a record of conservative,
unspecialised and “non-progressive” core artefacts was to be found (Movius, 1944). According to Ly-
cett and Norton (2010), ML is a crossing of a demographic threshold, which delimited the area with
lower density of human population that defined the level of social interconnectiveness and, as a result,
influenced the effective transmission of the technological skills and practices. This hypothesis rises up
the question on paleobiogeographic significance of ML. Western Europe, which is characterised by
comparatively higher density of human population at that time, also acted as a “wet climate refugia”
for some Villafranchian holdover cervid species and, possibly, saber-tooth predators (Croitor, 2008;
Croitor & Brugal, 2007). The “wet climate refugia” was characterised by comparatively mild and hu-
mid climate due to the Gulfstream influence. At this point, early Homo was able to tolerate seasonal
drop in temperatures. Nonetheless, the strong continental climate with sharp seasonal contrasts of
Eurasian inland was the limiting ecological factor that shaped the western segment of ML.
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The atoposaurid Theriosuchus is a genus of small-sized mesoeucrocodylians known to be widespread
in the Upper Jurassic and Lower Cretaceous of Europe (e.g., Schwartz & Salisbury, 2005), but re-
cently reported to occur in the Lower Cretaceous of Asia as well (e.g., Lauprasert et al., 2011). Never-
theless, the genus was assumed to disappear before the Early-Late Cretaceous boundary, until the re-
cent discovery of skull remains referable to Theriosuchus (as a new species, T. sympiestodon) in the
uppermost Cretaceous (Maastrichtian) deposits of the Hateg Basin, Romania (Martin et al., 2010).
This occurrence suggested a surprisingly long chronostratigraphic range extension for the genus (and
thus for the Atoposauridae as well), 7. sympiestodon being separated from all other occurrences of the
genus by a lengthy ghost-lineage. The duration of this ghost-lineage was estimated to range between
55 My and as much as 75 My (depending on the phylogenetic position of the Hateg atoposaurid inside
Theriosuchus), thus representing another case of survival of relictual taxa into the Late Cretaceous, a
common phenomenon in the Maastrichtian Hateg fauna (e.g., Weishampel et al., 2010).

Following the description of T. sympiestodon, survey of previously collected crocodilian remains from
the Hateg Basin allowed the identification of several new specimens (skull bones and isolated teeth)
that are referable to this new taxon. These include two further maxillae, of different sizes, that allow
identification of ontogenetic changes in 7. sympiestodon. ldentification of these new remains show
that T. sympiestodon (or closely related forms) was a widespread, although not really abundant, mem-
ber of the local fauna.

Moreover, discovery of new material and reassessment of previously collected specimens from several
other Upper Cretaceous localities throughout Europe suggest that Theriosuchus-like mesoeucrocody-
lians were represented in these local assemblages with a previously undetected taxonomic diversity.
Isolated teeth previously assigned to indeterminate alligatoroids (Martin & Buffetaut, 2005) aong with
other, newly excavated remains, suggest the presence of Theriosuchus in the Upper Campanian-Lower
Maastrichtian of southern France, both in Languedoc and in Provence. Isolated teeth might suggest the
presence of Theriosuchus-like mesoeucrocodylians in the Lower Campanian of Austria. Finally, the
oldest Late Cretaceous remains, including two maxillae with teeth, referable to this taxon were identi-
fied recently in the Santonian Iharkut locality, in Hungary; these show a different tooth morphology
from that of 7. sympiestodon.

The newly recognized paleogeographic and chronostratigraphic distribution of Theriosuchus in the
Late Cretaceous allows a refinement of the conclusions reached by Martin et al. (2010). It appears that
survival of Theriosuchus was not an isolated event, restricted to the Transylvanian island, but occurred
on different landmasses stretching over the whole extent of southern Europe, including both cratonic
and Alpine areas. Alternatively, an isolated survival event (whose location cannot be pinpointed for
the present) was followed by dispersal onto other landmasses, thus suggesting at least limited paleo-
biogeographic connections between the different islands of the south European archipelago during the
Late Cretaceous.

Moreover, the discovery of Theriosuchus remains in deposits older than those from Hateg (i.e., Santo-
nian of Hungary, Campanian of Austria and France) fills in a large gap in the atoposaurid fossil re-
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cord, by documenting the presence of the genus in Europe for a large part of the Late Cretaceous and
thus reducing the duration of the ghost lineage that leads to 7. sympiestodon with about 15 My.
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Snakes were relatively rare components of the Late Cretaceous Laurasian terrestrial communities,
whereas these were relatively common, and moderately diversified, in contemporaneous southern,
Gondwanan ecosystems (e.g., Evans, 2003); their origins are traced back to the late Early Cretaceous
based on fossil remains (e.g., Rage & Werner, 1999) as well as on molecular phylogenetic studies
(e.g., Vidal et al., 2009). Based on the paleogeographic distributions of the oldest fossil snakes, it was
suggested that the southern landmasses (more specifically, Africa) played an important role in the
early evolution and diversification of this clade (Rage and Werner, 1999).

Madtsoiids, a group of extinct snakes, are among the oldest known representatives of the Serpentes;
their phylogenetic position was subject of discussions (see, e.g., Scanlon, 2006, Zaher et al., 2009),
although there is an emerging wider consensus that regards them as basal alethinophidians (e.g., Wil-
son et al., 2010). These were widely distributed in the basal late Cretaceous (Cenomanian) to Pleisto-
cene of some Gondwanan continents, but appear to be absent from most Laurasian landmasses (see
review by LaDuke et al., 2010). One notable exception to this pattern is represented by the southern
European archipelago, where madtsoiids are recorded during the later part of the Cretaceous, from the
Campanian-Maastrichtian of Spain, France and Romania. The presence of these south European
madtsoiids was explained historically by immigration from a southern source (e.g., Rage, 1999),
although neither the exact timing, nor the route of dispersal was possible to identify.

The recent discovery of a partial and semi-articulated madtsoiid skeleton in the pedogenetically
modified floodplain deposits of the Tustea nesting site (Csiki & Vasile, 2010) represents an important
new addition to the European fossil record of the madtsoiids. Ongoing detailed study of the specimen
(Csiki, Vasile, Venczel, in prep.) shows that is represents a new madstoiid genus, closely related to
some quasi-contemporaneous Spanish taxa. Inclusion of this new taxon into a wider-scale
phylogenetic study of Madstoiidae placed all named European madstoiids as relatively basal forms
within the clade, while also supporting the basal alethinophidian nature of the clade itself.

These results have important impact on our understanding of the habitual and paleobiogeographic cor-
relates of the origin of madtsoiids, as well as on the larger aspect of snake origins. Mapping characters
such as body size and potential lifestyle onto the cladogram it appears that small body size and semi-
fossorial habit were primitive conditions for the Madtsoiidae, and probably also for other nodes such
as basal snakes and basal alethinophidians. Mapping these characters further down and up in the
cladogram, it can be suggested that the origin of snakes is traceable back to a squamate group with
terrestrial, semi-fossorial lifestyle, instead of the aquatic mosasauroids as was suggested recently (e.g.,
Lee, 2005).

Survey of the phylogenetic relationships and paleobiogeographic distribution of the different Creta-
ceous madtsoiids suggests that early range extension of different madtsoiid subclades into southern
Europe represents a plausible alternative hypothesis to that of the previously proposed late dispersal
across the Tethys. Choosing between these alternative scenarios will depend on further discoveries of
well-preserved madtsoiid remains in crucial areas such as different parts of the southern European ar-
chipelago, as well as Africa.
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The red-coloured detritic continental deposits cropping out at Rapa Rosie, near Sebes, were histori-
cally interpreted as representing the Upper Oligocene-Lower Miocene (e.g., Grigorescu, 1987, Codrea
& Vremir, 1997). Nevertheless, the presence in these deposits, of dinosaur and other vertebrate re-
mains, reminiscent of those commonly found in the Maastrichtian beds of the Hateg Basin, repre-
sented a problematic issue. Consequently, the vertebrate fossils were interpreted as being reworked
from underlying Upper Cretaceous continental deposits (see also Codrea et al., 2008), an idea also
supported by their fragmentary nature. Nevertheless, more recently caution was expressed as to their
purely allochthonous origin (e.g., Codrea et al., 2010), or this was rejected entirely, favouring an
autochthonous setting of most vertebrate remains from the outcrop (e.g., Vremir et al., 2009).

Recent fieldwork in the Rapa Rosie outcrop led to the discovery of new vertebrate remains in the up-
per part of the local section, some of these of rather large dimensions and showing a remarkably good
degree of preservation, including a partial cervical vertebra of a gigantic azhdarchid (Vremir et al.,
2009). Accordingly, these occurrences suggested reassessment of the age of the Rapa Rosie redbeds,
and their referral to the Maastrichtian (probably the upper Maastrichtian). The fossiliferous bed, repre-
sented by light grey, red-spotted coarse and poorly sorted sandstones with rip-up clasts and exotic
peebles, is interpreted as a channel deposit laid down by shallow and wide meandering rivers. Besides
azhdarchids, other vertebrates from the same bed include turtles (Kallokibotion), crocodilians (possi-
bly Doratodon), and dinosaurs (Telmatosaurus, titanosaurs; Vremir, 2010).

One of the most complete remains from this taphocoenosis is represented by a well-preserved mid-
posterior dorsal vertebra of a titanosaur, preliminarily described by Vremir (2010). This specimen is
remarkable due to its relatively large size (centrum length over 148 mm), and moderately dorsoven-
trally compressed centrum (width to height ratio - 1.21), both features uncommon in other titanosaur
dorsals known from the nearby Hateg Basin. Moreover, despite its occurrence within a coarse channel
sandstone, the dorsal vertebra is well preserved (although incomplete), showing several features
poorly preserved or obscured in other titanosaur dorsals from Romania.

The centrum is markedly opisthocoelous, as common in titanosaurs, laterally excavated by deep, large
and acuminate pleurocoels; it is rather short and moderately dorso-ventrally depressed. Both the cen-
trum and the neural arch (including the prezygapophyses) show a somphospondylous internal texture.
The prezygapophyses are short and robust, the parapophyses are dorsally displaced to lie slightly ante-
rior and ventral to the (broken) diapophyses. The neural arch lamination (including the prsl, sprl, cprl,
acpl, pcpl, pcdl, cpol, ppdl, spdl and spol; see Wilson, 1999) are relatively well developed, separating
a series of fossae whose pneumatic nature is suggested by their smooth, crenulated, and shiny bone
surface (Wilson et al., 2011). The vertebra shows a moderate amount of left-right assymmetry in the
development of the postzygo-diapophyseal lamina (present on the left side, but apparently absent, or
dorsally displaced, on the right side), and that of the prezygapophyseal parapodiapophyseal fossa
(Wilson et al., 2011), antero-posteriorly narrower, slit-like, on the left side.

Additionally, three titanosaur caudal vertebral fragments were recovered from the same level and from
within 1.5 to 5 m distance of the mid-posterior dorsal; only one, a middle-distal caudal, is complete
enough to allow description. Its most prominent features are the weakly opisthocoelous centrum, with
a small anterior condyle, as well as the dorso-ventrally compressed morphology, visible especially at
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the more completely preserved distal articular surface (compression ratio - 1.35). The second, smaller,
more distal caudal is reminiscent of the former in the dorso-ventrally depressed centrum mid-section.
The third specimen is a well-preserved, but fragmentary neural arch, bearing one almost complete pre-
zygapophysis. They are commensurate in size with, and might belong to the same individual as the
dorsal, although this appears contradicted by their different preservational features.

These titanosaur vertebrae are remarkable especially for their relatively large size, the dorsal being
significantly larger (almost twice as long) than most dorsals from the Hateg Basin, suggesting an indi-
vidual about 11-12 m in legth; moreover, they are also different in being moderately dorso-ventrally
compressed. The dorsal, especially, differs from those of the recently described Paludititan (Csiki et
al., 2010), as well as those of the Spanish genus Liranosaurus (Sanz et al., 1999), and the French taxa
Ampelosaurus (Le Loeuff, 2005) and Atsinganosaurus (Garcia et al., 2010), respectively, in combina-
tion of its characters.

A sauropod left femoral midshaft (256 mm preserved length, from the distal part of the fourth tro-
chanter to the base of the supracondylar ridges) was also recovered from a slightly lower, conglomer-
atic bed. It shows several of the characteristics present in some titanosaur femora from the Hateg Ba-
sin, such as the presence of an angular, longitudinal midline ridge dissecting the anterior face, the
presence of a deep, double depression on the posterior face, just lateral to the distal part of the fourth
trochanter, a wide, rounded parasagittal ridge bordering this double depression laterally, and the pres-
ence of a weaker, but still well-marked ridge extending disto-laterally on the posterior face of the
shaft, from the base of the parasagittal ridge towards the lateral edge of the posterior face. The shaft
cross-section is largely tranversely oval, with a definitively angular anterior face. Although it was dis-
covered close to the vertebrae, the femur appears to be too slim and small as to belong to the same in-
dividual(s) as the vertebrae; this is also suggested by the slightly different levels at which the remains
were encountered. Accordingly, remains of at least two different-sized titanosaur individuals are pre-
sent in the upper levels of Rapa Rosie; whether these imply ontogenetic or taxonomic distinction is as
yet unclear, pending on further, more complete discoveries.
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In the Cretaceous, the area of present-day Europe underwent a large-scale flooding beginning in the
Cenomanian, and most of its central and southern areas were transformed into islands; its paleo-
geography was that of an archipelago of fluctuating geography largely controlled by plate tectonic,
orogenic and eustatic events. Its Late Cretaceous continental paleogeography and paleobiogeography
is still poorly understood in details (see reviews by Le Loeuff, 1991; Pereda-Suberbiola, 2009; Wei-
shampel et al., 2010); the uncertainties concern especially the spatial extent, temporal duration, posi-
tion and geographical connectedness of the different landmasses, as well as the phylogenetic relation-
ships, origin and patterns of dispersal of the different vertebrate groups both between “Europe” and
other landmasses, and within the European archipelago.

Lying at the eastern end of the European archipelago, Hateg Island yielded a remarkably diverse ver-
tebrate assemblage, unfortunately largely restricted to the latest part of the epoch, the Maastrichtian.
The origin and affinities of its particular vertebrate assemblage have attracted a long-standing interest,
starting with Nopcsa (1923), and the evolution if this assemblage was seen as influenced mainly by in
situ endemic evolution of an Ealy Cretaceous Euramerican core assemblage (see Weishampel et al.,
2010; also Martin et al., 2010), although connections to other landmasses were also proposed (e.g., Le
Loeuff, 1991; Martin, 2010).

Discovery of several new vertebrate taxa within the Hateg assemblage forces a reconsideration of pre-
viously proposed evolutionary scenarios, both at the level of the local assemblage, and at that of the
wider, European vertebrate faunas. The presence of a late-surviving atoposaurid (Martin et al., 2010)
fits rather well with the “endemic evolution” model, although it requires modest intra-European faunal
mobility. Nevertheless, identification of a new madtsoiid snake suggests either southern, Gondwanan
connections of the Hateg assemblage in the Late Cretaceous, a similar scenario also suggested in the
case of certain basal titanosaurs (e.g., Garcia et al., 2010) and derived, neobatrachian frogs (Szentesi &
Venczel, 2010), or at least modest faunal interchanges with other south European landmasses; this lat-
ter scenario fits well with the identification of a widespread distribution of several taxa previously re-
garded as endemic to the Hateg Island (such as Allodaposuchus, Martin, 2010, or Kallokibotion, Rabi
et al., in press). Similarly, discovery of the derived velociraptorine Balaur (Csiki et al., 2010) suggests
faunal connections between Asia and Europe late into the Late Cretaceous, a scenario also supported
by other recently identified taxa such as basal hadrosauroids (Dalla Vecchia, 2009), basal
lambeosaurines (Cruzado-Caballeros et al., 2010; Pereda-Suberbiola et al., 209; Prieto-Marquez &
Wagner, 2009) or neoceratopsians (Godefroit and Lambert, 2007; Osi et al., 2010). On the other hand,
western European faunal connections to North America are upheld by the identification of marsupials
(Martin et al., 2005) and crocodyloids (Puértolas et al., 2011) with Laramidian affinities.

Taken together, these discoveries suggest a more complex picture of latest Cretaceous European con-
tinental paleobiogeography. This is obvious at the level of the Hateg Island, which appears to have had
more profound faunal connections with both other South European emergent areas and possibly also
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with more distant continental landmasses (such as Asia); however, geological data that would explain
such connections are still largely missing. The same paleobiogeographic complexity is also a part of
the wider context of the European Archipelago, which was not as isolated as its first
paleobiogeographer (Nopcsa, 1923) thought, but instead indicates different moments and directions of
faunal exchanges with surrounding landmasses.
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Freshwater hybodont sharks are abundant and diverse in the Khorat Group, but so far they
were well known only from the Sao Khua and Khok Kruat formations (Cuny et al., 2006, 2007, 2008).
Many fossil teeth were also recovered from the Phu Kradung Formation, but they were in general
badly preserved and fragmented, making their identification rather difficult (Cuny et al., 2007). The
recent discovery of a new shark assemblage at Phu Noi, near the village of Din Chi in Kalasin
Province allows however a better understanding of the shark assemblages from the Phu Kradung
Formation.

The study of this rich assemblage is an ongoing work, so the results presented here are
preliminary. Some of the teeth could not be identified beyond Hybodontiformes indet., but at least four
taxa can be recognized at the time of writing this abstract: Hybodus sp., aff. Hybodus sp., a new
species of Acrodus and Lonchidion sp. Aff. Hybodus sp. most probably represents a genus different
from Hybodus, but a revision of the latter genus is needed before it can be named. It is for the same
reason that Hybodus sp. from Phu Noi cannot be named at species level.

The teeth from Phu Noi are better preserved than usual for teeth from the Phu Kradung
Formation and are therefore of a great help to identify teeth from other sites in the same formation. For
example, teeth of an Hybodontiformes as yet undetermined, but quite characteristic in possessing teeth
with a double longitudinal crest are found in Phu Noi but also in Kham Phok (Mukdahan Province),
although the teeth from this latter site are quite fragmented and would not have been identifiable on
their own. Similarly, the same species of Hybodus can be found in Phu Noi, Kham Phok, Phu Nam Jun
(Kalasin Province) and Chong Chat (Nong Bua Lamphu Province).

The most interesting find so far is that of a new species of Acrodus that appears to be also
present at Kham Phok, Chong Chat and Wang Din So (Phitsanulok Province). Acrodus caledonicus
from the Bathonian of Scotland, A. biscrasseplicatus from the Middle Jurassic of Northern China and
the new species from Thailand have been recovered from freshwater environments (Rees and
Underwood, 2006; Klug et al., 2010), supporting Rees and Underwood’s theory that this genus shifted
from a marine to a non-marine environment during the Jurassic (Rees and Underwood, 2006). In
addition, the new species from Phu Noi may represent the youngest record of the genus.

References

Cuny, G., Suteethorn, V., Kamha, S., Buffetaut, E. 2008. Hybodont sharks from the Lower Cretaceous Khok
Kruat Formation of Thailand, and hybodont diversity during the Early Cretaceous. In: Cavin, L.,
Longbottom, A., Richter, M. (Eds.), Fishes and the break-up of Pangaea. Geological Society, London,
Special Publications 295, 93-107.

Cuny, G., Suteethorn, V., Kamha, S., Buffetaut E., Philippe, M. 2006. A new hybodont shark assemblage from
the Lower Cretaceous of Thailand. Historical Biology 18(1),21-31.

Cuny, G., Suteethorn, V., Khamha, S., Lauprasert, K., Srisuk, P., Buffetaut, E. 2007. The Mesozoic fossil record
of sharks in Thailand. In: Tantiwanit, W. (Ed.), Proceedings of the International Conference on geology
of Thailand : towards sustainable development and sufficiency economy, Department of Mineral
Resources, Bangkok, Thailand, pp. 349-354.

32



The 8" Romanian Symposium on Paleontology, Bucharest, September 29-30, 2071

Klug, S., Titken, T., Wings, O., Pfretzschner, H.-U., Martin, T., 2010. A Late Jurassic freshwater shark
assemblage (Chondrichthyes, Hybodontiformes) from the southern Junggar Basin, Xinjiang, Northwest
China. Palaeobiodiversity and Palaeoenvironments 90, 241-257.

Rees, J., Underwood, C. J., 2006. Hybodont sharks from the Middle Jurassic of the Inner Hebrides, Scotland.
Transactions of the Royal Society of Edinburgh: Earth Sciences 96, 351-363.

33



The 8" Romanian Symposium on Paleontology, Bucharest, September 29-30, 2071

ORAL

A neoselachian elasmobranch fauna from the Late Cretaceous of Senegal
Cuny, G.!, Martin, J.E.>* & Sarr, R.*

! Natural History Museum of Denmark, University of Copenhagen, @ster Voldgade 5-7, 1350 Copenhagen K, Denmark, e-
mail: gilles@snm.ku.dk

2 Laboratoire de géologie, Université de Corse, 20250 Corté, France

3 Palaeontological Research and Education Centre,Maha Sarakham University, 44150 Maha Sarakham, Thailand, e-mail:
Jjeremstu@gmail.com

* Département de Géologie, Faculté des Sciences et Techniques, Université Cheikh Anta Diop de Dakar, Sénégal, e-mail:
rsarr@ucad.sn

Keywords: Africa, sharks, rays, skates, Mesozoic

A selachian fauna is described for the first time from the Late Cretaceous (Campanian-
Maastrichtian) of the cliff of Cap de Naze in Senegal. So far, the Campanian Paki Formation has only
yielded a single tooth of the stingray Dasyatis whereas the Cap de Naze Formation has yielded a richer
fauna including juvenile Cretalamna cf. C. biauriculata, Serratolamna serrata, Carcharias cf. C.
heathi, ?Carcharias sp., Squalicorax pristodontus, Schizorhiza stromeri, cf. Parapaleobates sp.,
Rhombodus binkhorsti and R. andriesi.

Except for the possible presence of C. biauriculata, which is normally restricted to the Lower
Maastrichtian (Case & Cappetta, 1997), such an assemblage confirms a Late Maastrichtian age for the
unit 3 of the Cap de Naze Formation. At that time, the area may have served as a nursery for
Cretalamna,as all the teeth recovered from this genus show a small size and a remnant of a nutritive
groove on the lingual side of their root. The assemblage, although composed of cosmopolitan taxa, is
similar to the contemporaneous selachian assemblage from the phosphates of Morocco.

As all the fossils have been surface collected during prospective works, there is a good
potential to find more selachian taxa in the Late Cretaceous of Senegal, all the more if screen-washing
of sediment is implemented in order to retrieve smaller teeth.
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Introduction

In this paper were analyzed from point the view of paleoecological the following sites: Ilovita,
Craguiesti, Batoti, Crivina, Dedovita - Balota, Husnicioara open pit, Bacles.

Methodology

Paleoecological studies based on the actualism principle consider that fossil plants have had
approximately the same cenotic behaviour and ecological requirements as their actual correspondents.

Results

The Badenian flora, from Ilovita, in Bahna-Orsova Basin, was identified by Diaconu (2009).
These taxa are completing, after near a century, Macovei’s (1909) list. At the same time, some taxa are
confirmed in Badenian flora of Romania. The presence of some taxa as: Osmunda sp., Liquidambar
europaea AL. BRAUN, Populus populina (BROGNIART) KNOBLOCH and possibly? Persea sp. are in-
dicative for a eutrophic marsh environment. The presence of Lauracee marks a warm-humid climate,
with average temperatures above 15° C.

The present stage of knowledge of the Pontian flora from Batoti contains 50 taxa. Through
the listed taxa the degree of confidence of the paleoecologycal and paleophytocenotical rendering
grows. The high dominance of the North-American elements, followed by the East Asian represents a
phytogeographical characteristic of the Upper Miocene flora from Romania. In this respect, even if the
flora from Batoti represents only 24% from the number of the floristic Upper Pontian species from
Chiuzbaia (v. Givulescu, 1990), for the moment. Proportionally the two floras have the same characte-
ristic: the prevalence of the North Atlantic American elements, and secondly the East Asian elements.

The paleoecological study of the flora from Crivina indicated the presence of two distinctive
paleobiotopes: a mesophytic association characterized by the occurrence of an allochthonous flora
dominated by Fagus, Quercus, Castanea, Carya and Pterocarya etc. and a marsh-type, coal-
generating association with Alnus cecropiaefolium. Taking into account this phytocoenosis and the
frequency of leaves of Fagus silesiaca, similar to that in the association of Batoti (Ticleanu et al.,
2002:358), we assume the existence in the local vegetation of a “Mixed mesophytic forest region”
type, associated with species of Quercus, Pterocarya, Ulmus, etc. Concerning climate parameters, the
study of Petrescu et al. (2001) estimated an annual average temperature between 14-15° C, and preci-
pitations exceeding 1200 mm/year.

In the Balota Hill, there were confirmed the following species: Sequoia abietina (BROGNIART)
KNOBLOCH., Glyptostrobus europaeus (BROGNIART) Heer, Liquidambar europaea AL. BRAUN and
point out: Byttneriophyllum tiliaefolium (AL. BRAUN) KNOBLOCH ET KVACEK and Carpinus betulus
L. —bractee. After Givulescu (1992), coal-forming elements: G. europaeus, B. tiliaefolium and A. ce-
cropiaefolia are typical of coal forming marshes (MCG) of the superior Miocene from Central Europe.

Referring to the forest with Sequoia abietina, even it is macrofloras documentary (Ticleanu et
al., 1982) as well as palynologic (Petrescu et. al., 1987), Givulescu (1996) consider that the species do
not exist only solitary exemplary, without importance for the coal forming material. Our opinion,
based on the leaf impressions, even if those are extremely rare, but especially on the existence of xy-
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lites (Husnicioara open pit) of Sequoioxylon gypsaceum (1. Petrescu), we consider that the Sequoia
forests exist and, in some areas, their contributions to the forming of the parental vegetal material
(MVP) of the coals could be significant.

Ticleanu (1992) and Diaconu (2005) confirmed the big frequency of the G. europaeus and B.
tiliaefolium from Pliocene deposits observed by Givulescu later. Beside those two species, we added
also the species L. europaea, which during the Dacian — Romanian period, should have the higher de-
velopment. The site Balota represents a sequence from lithological succession, which comprises al
least a level with Viviparus and Hyriopsis, fresh water molluscs. This fauna indicates the border of the
lacustrine basin, where lives especially Viviparus sp., but there is not excluded that the limit between
lacustrine domain and an estuary, or delta which provide sweet water of basin. Being terrestrial paleof-
lora and lacustrine fauna is explains by this fact.

Most of these taxa in the Husnicioara open pit are included in the dominant group of the coal
swamps, but the presence of three Pandanus species is pointed out for the first time in Romania, this
genus being an Oligo-Miocene relict. The same genus was mentioned by Palamarev & Uzunova
(1969) from the Bulgarian Pliocene deposits. Our findings document the most northern area of this
relict, proving that this species is a Carpathian relict, not only a Balkan one.

The paleoecological study of the flora from Bacles indicated the presence of two distinctive
paleobiotopes: one lower floodplain forest with Taxodium dubium (Sternb.) Heer, Quercus cf mueh-
lenbergii ENGELMAN, Carya serraefolia (GOEPPERT) KRAUSEL, Platanus platanifolia
(ETTINGHAUSEN), Ulmus pyramidalis GOEPPERT and Salix sp., and higher at high hills with conifer-
ous forests of Sequoia. The presence Quercus roburoides GAUDIN and Acer cf. campestre L. species
denotes of the existence and a lowland forest paleobiotop. The numerous imprints of Acer cf. tricuspi-
datum BRONN and Salix sp., that are plants from flooded permanently areas, together with Taxodium
distichum Rich. well adapted to conditions of the flooded permanently almost swamp, suggests the
possibility of a distant paleobiotop of carbogenerating swamp.

Conclusions

The paleoecological analysis of Mio-Pliocene flora in Mehedinti District indicated the pres-
ence distinctive paleobiotopes: a mesophytic association characterized by the occurrence of an alloch-
thonous flora, a marsh-type, coal-generating association, a lower floodplain forest, and higher at high
hills with coniferous forests of Sequoia, a lowland forest paleobiotop.

References

Diaconu, F., 2009. Data on the Middle Miocene flora from Ilovita (Bahna-Orsova basin). Drobeta, Stiintele
Naturii, vol. IXI, 7-11.

Macovei, Gh., 1909. Basenul tertiar de la Bahna. Analele Institutului Geologic, Roman. t. 111, nr. 1, 58-159.

Givulescu, R., 1990. Flora fosila a Miocenului superior de la Chiuzbaia. Ed. Acad. Rom., Bucuresti.

Givulescu, R., 1992. Les forets marécageuses du Miocéne supérieur de Roumanie: un paleobiotope d’exception
et sa végétation dans le Miocéne supérieur de I’ouest de la Roumanie. Proceed. Europ. Paleobot. Conf.,
Vienne, 147-151.

Givulescu, R., 1996. Turbariile fosile din Tertiarul Romdaniei. Ed. Carpatica, Cluj Napoca.

Petrescu, 1., Nicorici, E., Bitoianu, C., Ticleanu, N., Todros, M., Ionescu, M., Margarit, Gh., Nicorici, M., Dusa,
A., Patrutoiu, 1., Munteanu, A., Buda, A., 1987. Geologia zacamintelor de carbuni, vol. 11. Zacaminte din
Romania. Ed. Tehnica Bucuresti.

Petrescu, 1., Bican-Brisan, N., Meilescu, C., Patrutoiu, 1., 2001. Palynological researches concerning the Pontian
on the Visenilor Valley and Boereasca Valley of Drobeta Turnu Severin (SW™ Romania). Studia Univ.
Babes—Bolyai, Geologia, XLV1/2, 95-108.

Ticleanu, N., 1992. Studiul genetic al principalelor zicaminte de carbuni neogeni din Roménia pe baza
paleofitocenozelor caracteristice, cu privire speciala la Oltenia. Teza de doctorat, Univ. Bucuresti.

Ticleanu, N., Huic4, 1., Ticleanu, M., 1982. Contributions a la connaissance de la flore pliocéne de la Roumanie.
La flore dacienne de Dedovita (District de Mehedinti). D. S. Inst. Geol. Geofiz. LXVI, 3, 127-143.

Ticleanu, N., Petrescu, 1., Diaconu, F., Meilescu, C., Patrutoiu, 1., 2002. Fossil plants from Pontian deposits at
Batoti - Mehedinti. Studia Univ. Babes-Bolyai, Geologia, Special ISSUE, 1, 351-364.

36



The 8" Romanian Symposium on Paleontology, Bucharest, September 29-30, 2071

ORAL

Paleogene Halimeda algal biostratigraphy from Middle and Central High
Atlas (Morocco): Paleoecology, paleogeography and some taxonomical
considerations

Dragastan, O. N. ', Herbig, H.-G.” & Popa, M. E."

"University of Bucharest, Faculty of Geology and Geophysics, Laboratory of Palaeontology, 1, N. Balcescu Ave., 010041,
Bucharest, Romania. E-mail: ovidiud@geo.edu.ro, mihai@mepopa.com

2Universitat zu Kéln, Institut fiir Geologie und Mineralogie, Arbeitsgruppe fiir Paldontologie und Historische Geologie,
Ziilpicher Strasse 49a, 50674, Koln, Germany. E-mail: herbig.paleont@uni-koeln.de

Keywords: Halimeda, green siphonous algae, Paleocene, Eocene, Morocco, stratigraphy, paleoecology

Halimeda deposits of the Middle Atlas Mts. and of the southern rim of the central High Atlas,
bordering the Neogene Quarzazate Basin, east of Asseghmon (Morocco), were studied with regard to
their lithostratigraphy, biostratiography, sequential stratigraphy and carbonate microfacies (Fig.1). The
focus was on the biostratigraphy of Halimeda-rich Paleogene marine successions, first in the central
High Atlas and now extended in the Middle Atlas, with the aim to compare and verify the
stratigraphical value and range of Halimeda species and their associations.
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Fig. 1. Areal distribution of the central Moroccan early-late Thanetian to late Lutetian deposits (in black) on
algal-shallow ramp and studied regions: a. Middle Atlas and b. central High Atlas.

For the Moroccan Paleogene deposits of the Atlas region, the following Halimeda biozones
were identified and proposed:

Thanetian - The biostratigraphic interval for the middle Thanetian deposits was defined by
the Halimeda nana assemblage zone (Hn 1). The zone can be recognized and established by the first
appearance of the species Halimeda nana Pia which corresponds to the lower boundary or to the
biohorizon of this stratigraphic unit. This assemblage zone also contains the species Halimeda
erikfluegeli Dragastan & Herbig, H. praeminima n.sp., H. praetaenicola Dragastan & Herbig, H.
cylindracea Decaisne and very rare H. opuntia (Linnaeus) Lamouroux. The assemblage is oligotypic,
dominated only by the Halimeda nana marker species. In the type section of Timahdit, this species
reaches in abundance over 40% of the total Thanetian Halimeda species microflora.

The late Thanetian included two biozones, a lower biozone with Halimeda lacunosa
Dragastan & Herbig, and the second, upper zone with H. unica Dragastan & Herbig.

The Halimeda lacunosa assemblage zone (HI 2) starts with the first appearance of this
species, the lower part of the late Thanetian defining the lower boundary of the zone and, in the same
time, it marks the upper limit of the Halimeda nana biozone.
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The Halimeda unica assemblage zone (Hu 3) had an upper position during the late Thanetian
and it begins with the first appearance of this index species.

Thanetian/Ypresian boundary - In both regions of the Moroccan Atlas, this boundary is
difficult to establish using only lithostratigraphic units. In the central High Atlas, the Jbel Ta’louit
Formation crossed this boundary, while in the Middle Atlas this boundary can be traced in the middle
part of the undifferentiated Bekrit-Timahdit Formation.

The Jbel Ta’louit Formation corresponds to a regressive cycle composed of greenish-grey,
red silstones and some sandstones interlayered with marine limestone rich in algae, as a short
transgressive pulse during the uppermost Thanetian and lowermost Ypresian (Herbig, 1991; Kuss &
Herbig, 1993). The limestones along this boundary are rich in green algae, dominated by
Dasycladaleans and rare Halimedaceans. The Dasycladalean species are important markers for this
boundary and a biozone (Das 4) was defined, coverind the uppermost Thanetian and lowermost
Ypresian.

In the uppermost Thanetian is important a subzone, with abundant thalli of Neomeris
plagnenis Deloffre (Subzone Das 4a, Acicularia eocaenica Morellet and Ovulites sp). Another
subzone (Subzone Das 4b) was identified in the lowermost Ypresian starting with the first appearance
of the Dasyclad species Holosporella subglobosa (Dragastan et Soliman) Dragastan, Acicularia sp.
aff. eocaenica with many thalli and also abundant in limestones during this time interval.
Unfortunately, the Halimedaceans in this limestones also occur, but only as unidentifiable bioclasts at
species level.

Early Ypresian - This substage is marked by Halimeda tuna assemblage zone (Ht5) disposed
in the basal part of Ait Quarhitane Formation in the central High Atlas. The lower limit of this zone
can be traced by the first appearance of Halimeda tuna (Ellis & Solander) Lamouroux. This index
species reached 31% in abundance of the total Ypresian microflora only in the central High Atlas.

Middle Ypresian is marked by the index species Halimeda gracilis Harvey ex Agardh - (Hg
6). The first appearance of this species marks the lower limit of the zone.

Late Ypresian - early Lutetian contains a distinctive assemblage zone, based on the index
species Halimeda fragilis Taylor (Hf 7). This assemblage crossed the Ypresian-Lutetian boundary, the
index species having the first appearance during the late Ypresian, respectively to the upper part of
Bekrit-Timahdit Formation from the Middle Atlas region and to the early Lutetian in the Jbel
Tagount Formation from the central High Atlas.

Middle Lutetian is characterized by the Halimeda praecuneata Dragastan & Herbig zone,
(Hp 8) species found also in the Jbel Tagount Formation from the central High Atlas. The lower
limit of the zone corresponds to the first appearance of the index species.

Late Lutetian - Bartonian? - This stratigraphic interval is marked by the Halimeda
praegoreauii Dragastan & Herbig assemblage zone (Hpr 9). The lower limit is indicated by the first
appearance of the index species.

The middle to late Lutetian and possible Bartonian zones with Halimeda praecuneata (Hp 8)
and H.praegoreaui (Hpr 9) were not found to the terminal part of Bekrit-Timahdit Formation from
the Middle Atlas, as the bioclasts with Halimeda were not conclusive for a correct identification.

In conclusion, the Halimeda species from the middle — upper Thanetian-Ypresian-Lutetian-
Bartonian? deposits of the Moroccan Atlas (central High Atlas and Middle Atlas) provided the index
biostratigraphical value of some species, thus making possible to recognize 8 assemblage zones based
on Halimedaceans (Halimeda nana, H. lacunosa, H. unica, H. praecuneata, H. praegoreaui only
fossil species and H. tuna, H. gracilis, H. fragilis as fossil and Recent species), and one assemblage
zone based on Dasycladaleans (Neomeris plagnensis and Holosporella subglobosa). The defined
Halimeda bizones from the central High Atlas were very useful to correlate and to differentiate the
Paleogene deposits of Bekrit-Timahdit Formation on stages and substages for middle-late Thanetian
and Ypresian. Only the Lutetian - Bartonian? interval still remains not so clear in this region.The green
siphonous species of the genus Halimeda showed their potential as biostratigraphic markers, allowing
the identification of assemblage zones for the Paleogene deposits from Moroccan Atlas.
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In this presentation, we review our recent work on a small but extremely significant collection of bird
and pterosaur bones from the Lower Cretaceous (Berriasian) of western Romania. These fossils were
collected in the late 1970s and early 1980s from a Lower Cretaceous (Berriasian) conglomerate lens
deep in a bauxite mine at Cornet, close to Oradea (Nagyvarad) and caused a sensation when first de-
scribed. This is because some of the Cornet fossils were initially ascribed to the early bird genus Ar-
chaeopteryx as well as to the extant clade Neornithes (modern birds), an astonishing avian assemblage
if correct. All the other known Archaeopteryx specimens are Jurassic in age, while the oldest con-
firmed occurrences for modern birds are from the latest Cretaceous.

Confirmed records of pterosaurs from the Cornet mine include dsungaripterids and a cervical vertebra
that is likely the oldest azhdarchid pterosaur known from Europe, perhaps the world. Not only does the
Cornet azhdarchid support an Eurasian origin for this clade, it is also significant because of its size: it
is one of the smallest representatives of this pterosaurian lineage yet reported.

Aside from their phylogenetic affinities, these unique Transylvanian fossils are important because of
their age; in particular, very few birds are known globally from the earliest Cretaceous but there are
several sites in the Carpathian Basin that fill in this temporal hole. Our re-examination of the Cornet
collections in Oradea confirms the presence of both birds and pterosaurs in the bauxite mine: although
the fragmentary bird remains are mostly indeterminate, one record of a hesperornithiform is con-
firmed. Sadly, there is no evidence for Archaeopteryx at the Cornet site while the two supposed neor-
nithines (Palaeocursornis biharicus Kessler and Jurcsak and Eurolimnornis corneti Kessler and Jurc-
sak) are based on undiagnostic remains and are here regarded as nomina dubia.
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Despite a rapidly improving fossil record, the reproductive biology of Mesozoic birds remains poorly
known: only a handful of undisputed, isolated Cretaceous eggs (some containing embryonic remains)
are known. We report here the first fossil evidence for a breeding colony of Mesozoic birds, preserved
at the Upper Cretaceous (Maastrichtian) Oarda de Jos (Od) site in the Sebes area of Transylvania,
Romania. The assemblage, preserved as a single, massive, lens-like accumulation deposited by flood-
water, includes the bones of adult enantiornithine birds, neonate skeletal elements, near-complete
eggs, and a huge accumulation of eggshell fragments. Non-avialian fossils are absent. Based on the
abundance of eggshells (we estimate more than 46 eggs per 100 cm3 of sediment in the lower layer)
our interpretation is of a large enantiornithine breeding colony that was swamped by rising water,
washed a short distance and deposited in a shallow, low-energy pond. The same fate often befalls
modern bird colonies. Such a large concentration of breeding birds indicates aquatic feeding and im-
plies both the ability to disperse widely on foraging expeditions, and a seasonally abundant food re-
source. This new data augments our understanding of enantiornithine biology and shows that colonial
nesting was far from unique to crown-birds.

40



The 8" Romanian Symposium on Paleontology, Bucharest, September 29-30, 2071

ORAL

Middle Miocene-Quaternary evolution of the westernmost part of the Da-
cian Basin

Enciu, P.!

Institute of Geography, Dimitrie Racovitza 12, Bucharest, Romania, e-mail: petru_enciu@yahoo.com
Key words: Central Paratethys, Danube Formation, terraces dating and correlation

Geological Background. Due to the general SW-to-NE movement of the South-Western Carpathians
(SWC) starting with the New-Styric tectogenetic Phase (16 Ma) and to the corner effect at their con-
tact with cratonic (rigid) Moesian Platform, the history of the Middle Miocene-Quaternary cover
within the westernmost area of the Dacic Basin is driven by the predominant SSW-NNE (direction-
ally) dextral shearing process associated with slow tilting of the Lower Danubian, Severin and Getic
Units. On the eastern rim, these units are broken and half-buried along the W-E Gura Viii, Brza
Palanka, Jasiko-Prahovo a. o. faults (Krsti¢ et al., 1997; Enciu, 2005a, b).

The mainly strike-slip character of SWC Chain, with a minor orthogonal (W-E) compression, has little
effect of the topographic growth and implicitly on the erosion. The true onset of the mountain range
formation (and thus, erosion) was therefore most probably Late Badenian (15-13 Ma) to Sarmatian
(13-11 Ma; Sanders, 1999). As a result, the thickness of the post-tectonic sedimentary cover ranges
from few hundreds meters in Miro¢ Tableland till 1500 m in northernmost part of the Lom — Bailesti —
Filiasi Depression (as part of the Dacic Basin).

Geological Evolution. During the Middle-Late Miocene, at the beginning of the last sedimentation
cycle of the Central Paratethys, on the eastern flank of SWC, one pile of alluvial fans (few tens of me-
ters thick), continuing with mini-deltas (sandy) deposits, had been accumulated (Krsti¢ et al, 1997).
During the Meotian, the same lithofacies is changing from deltas to offshore sandy deposits. The com-
plete infilling of the westernmost part of Central Carpathian Basin is reported to 5.5 Ma BP: with the
commonly marly Upper Miocene (Pontian) offshore, grades to the sands near the edges.

Starting with the Early Dacian (5,3 Ma BP), due to the general cooling, the communication between
the Western and Central Paratethys was reduced to a system of channels and strights. The last one
became a gulf of the Black Sea with three marks of ingressions in the eastern corner of Dacian Basin).

Returning to the westernmost corner, between 5.3 and 4.8 Ma BP, the Lom, Timok, Danube and other
radial-converging rivers built the sandy littoral-lacustrine Berbesti Formation. One of Danube's distri-
butaries lob, having 15 km in length and comprising over 60 m thickness of bedded sands, was identi-
fied near Vanju Mare — Rogova localities, by the dense network of wells for coal. Its apex portion was
pointed out west of Turnu Severin (Petkovic, 1948). This paleogeographic phase was followed, in the
Late Dacian-Middle Romanian (4.8-2.6 Ma), by the large Deltaic Plain construction represented by the
Jiu-Motru Formation: clays, sands and till 18 coal seams. Connected to the general lowering of the
Dacic Basin, along the western and southern edges the Danube River Network (especially the right
tributaries) elongated towards the east, step by step. Some thick deltas were identified in Boian and
Vlasia plains (the last in the proximity of the Intra-Moesian Fault).

Danube Formation (DF) Content. Based on its origin and area of occurrence, the DF had been de-
fined in the Western Paratethys (Szadecky-Kardoss, 1938; Janossy, 1968; Halouzka, 1977), for own
(Danube) fluvial, Early Pleistocene-Holocene in age. Within the westernmost corner of the studied
area (Miro¢ Tableland), we reported to the Lower Member of the DF the small mapped surfaces with
Pliocene-aged coarse alluvium (N;) and to the Upper Member the fluvial-lacustrine (Qp), fluvial (qp)
and the t,...t; terraces deposits (Rakic¢, 1977; Bogdanovic¢ et al., 1978a, 1978b; Raki¢ & Simonovic,
1997). On the same right bank, in Timok-Ogosta inter-stream of the Pre-Balkan Tableland, one ero-
sive - accumulative formation (N,?), mainly made by Danube right-hand tributaries was identified
(Nikolov and Filipov, 1996). Far away to the east (Iskar-Jantra), at 150-170 m elevation, the right Da-
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nube tributaries built one extended pebbly-sandy sheet (Evloghiev and Enciu, 2001). On the left side
of the river, the Danube Formation has two members. The Lower Member (qp, ) is made up by a flat
alluvial fan (Balacita High Plain) continuing to the east with braided stream deposits (Silcuta,
Romanati Plains) and with buried and stacked up fining sequences (Boian, Burdea, Vlasia and Burnas
Plains). Subsequently, the Danube River cut into the Dacian-Lower Pleistocene sedimentary pile,
ranging between 160 m depth in the proximity of Drobeta Tr. Severin, to 65 m in the Turnu Magurele
sector. As a result, the higher relief of the Oltenia Plain, ensued repeated down-cutting of the stairway-
like seven terraces and the meadow (Upper Member of the Danube Formation).

Based upon the isotopic (Th/U, C,4) and luminiscence dating methods on Middle Danube terraces (Ha-
louska, 1975; Pecsi et al. 1985), on Prut and Dnister Terraces respectively (Musinschi, 1999), the t;
had been reported to ca 900-750 ka BP, the ts to 670-550 ka BP, the t5 to 500-480 ka BP, the t, to 450-
420 ka BP, the t3;, to 250-200 ka BP, the t;, to 220-130 ka BP, the t; to 70-60 ka BP and the last (t;) to
45-21 ka BP.

Conclusion. After the deltaic (Badenian-Lower Dacian) and delta-plain (Upper Dacian-
Romanian) settings, starting with the Early Pleistocene (2.5 Ma), the Danube River and tribu-
taries built the so-called Danube Formation on top of the sinked South Carpathians Units and
their connection with the Moesian Platform. This contains a Lower Member: storey channel
fills in the Iron Gate Gorge proximity (Miro¢ Tableland), braided channel deposits in distal
one (Getic Tableland) and alluvial-proluvial sheets in the foothills of the Balkan Mts., and the
Upper Member, respectively: 7 mature alluvial beds pertaining to the Danube's terraces (900
to 21 ka BP) and Holocene floodplains of main rivers.
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Recent investigations on several Miocene marine sections from Romania reveal several
possibilities to emend and callibrate the existing foraminifera biozones.

Traditional Early Miocene zonation has a low resolution due to the limited occurrence of
typical open marine assemblages. The first Miocene zones can be inferred by the presence of
Globigerinoides primordius in the Pucioasa Formation and by the foraminifera (Popescu,
1975) and calcareous nannoplankton in the north-western Transylvanian Basin. Several cycles
of planktonic foraminifera invasions in the lower Miocene of Transylvania give new oppor-
tunities for a higher resolution biostratigraphy (e.g. Streptochilus pristinum Biozone - Beldean
etal., 2010)

The Early-Middle Miocene transition exposed by several sections in the Transylvanian Ba-
sin offer a good potential for the calibration of several biozones to radio-isotopic ages and
magnetostratigraphy. The age of the volcanic ash (Dej Tuff) sampled at Ciceu-Giurgesti in the
Orbulina suturalis Biozone is dated at 14.38 Ma (40Ar/39Ar). The equivalent interval sam-
pled at Paglisa is exclusively of normal polarity and was deposited during chron C5ADn.

The middle/late Badenian boundary corresponds to the end of the salinity crisis and was
dated at 13.36 Ma (De Leeuw et al., in prep).

The Badenian / Sarmatian boundary has been dated at 12.8 Ma by using the position of the
Anomalinoides dividens Biozone in relation to the age estimations based on the rate of sedi-
mentation between of the evaporites and the 'middle Sarmatian tuff complex'. In our opinion,
the Anomalinoides dividens Biozone should be traced between the Apahida and Hadareni
tuffs (the latter dated at 12.38-12.35 Ma), based on the particular paleoecological conditions.

Zonation in the deep water sections of the Transylvanian Basin becomes more problematic
above the MSTC due to the high paleoenvironmental control, and therefore the age estimates
for the Articulina sarmatica, Dogielina sarmatica and the base of the Porosononion arag-
viensis biozones have to be revised. Only the upper part of Porosononion aragviensis Biozone
can be estimated by the age of the Oarba Tuff (11.62 Ma) and the Sarmatian-Pannonian
boundary (11.3 Ma — Vasiliev et al., 2010). Sea-level fluctuations and rare planktonic input in
the Sarmatian (Filipescu & Silye, 2008) and above (Stoica et al., 2009) have to be considered
for regional correlations because the gradual paleogeographic changes across the Alpine-
Carpathian orogen and the facies control made the benthic events heterochronous. Further
correlations with radio-isotopic and magnetostratigtraphic data are necessary in order to adopt
the standard chronostratigraphic nomenclature.
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The paleogeographical and geological evolution of the Dacian Basin (and of the Eastern
Paratethys, in general) during the Late Meotian-Pontian time interval is frequently discussed on the
geological literature, because these stages correspond to the onset of the so-called Messinian Salinity
Crisis (MSC) in the Mediterranean area. Many authors consider that this event had more or less
dramatical effects in adjacent basins of Paratethys as well, including the Dacian Basin.

The Upper Meotian deposits from the Slanic Valley section are represented by cycles of
deltaic and littoral sediments. The microfauna is relatively poor, being represented by few species of
freshwater ostracodes, that can populate unstable aquatic environments (lakes and rivers with
temporary existence): Candoniella sp., Candona albicans (Brady), C. sp. and Ilyocypris bradyi Sars.
The Meotian sequence ends with a succession of dark-gray silts, clays and few intercalations of thin
sandstones rich in Congeria (Andrussoviconcha) amygdaloides novorossica (Sinzow) bivalve shells
and a well represented association of benthic, agglutinated and calcareous foraminifera (including
Streptochillus spp.) (Stoica et al., in prep.). This is a marker level encountered in the Dacian Basin, as
well as over the whole area of the Eastern Paratethys (Krijgsman et al., 2010), representing an
important transgressive event into the basin.

Following this marine ingression at the Maeotian-Pontian boundary, the Lower Pontian
(Odessian) sequence develops into a more pelitic facies represented by fine-bedded or massive marls
with rare thin intercalations of silts and sandstones. This succession is very rich in brackish mollusk
and ostracod species: Candona (Caspiocypris) alta, C. (C.) pontica, C. (Camptocypria) ossoinaensis,
C. (Zalanyiella) venusta, C. (Hastacandona) hysterica, C. (Fabeaformiscandona) sp., C.
(Typhlocyprella) ankae, Pontoniella (Zalanyiella) acuminta, P. (Z) quadrata, P. (Z) striata, Cypria
tocorjescui, Bakunella dorsoarcuata, Cytherissa sp., Cyprideis pannonica, Tyrrhenocythere
pannonicum, Leptocythere cymbula, L. costata, L. blanda and Amnicythere andrusovi.
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Without its GSSP, the base of the Rhaetian has been variously defined in the studied sections accord-
ing to researchers’ own judgment and belief. Since the Steinbergkogel section has been proposed for
the type section (Krystyn et al. 2007), a unified concept of the Norian-Rhaetian Boundary (NRB) has
been emerging and the First Appearance Datum (FAD) of the conodont Misikella posthernsteini is
being accepted as the boundary marker by an increasing number of scientists (Lucas 2010). Gathering
data on conodont, ammonoid and monotid distributions has resulted in well established and correlated
biozonation schemes for the Rhaetian, applicable in deep water environments (Lucas 2010). However,
shallow water biozones, namely benthic foraminifera and green algae zones, have not been subjected
to this revision due to the lack of correlations with the deep water fauna.

Simultaneous distribution of Rhaetian conodonts and shallow water benthic foraminifera has been stu-
died in the Slatnik Formation in the Mt Kobla and Mt Slatnik sections (W Slovenia). The Slatnik For-
mation consists of alternating hemipelagic limestones and calciturbidites, deposited on the slope, the
toe-of-slope and the basin plain environment (Rozi¢ et al. 2009). Both sections were palacogeographi-
cally situated in the northern part of the Slovenian Basin, which was an intraplatform trough, situated
on the southern passive continental margin of the Neotethys Ocean. Studied successions are today pre-
served in the Tolmin Nappe (eastern Southern Alps).

The correlation between the foraminiferal and the conodont zones was established from the Mt Kobla
section, where data on the later group is better. A new conodont species found in the Mt. Kobla sec-
tion, Misikella buseri, has been recently described by Kolar-Jurkovsek (2011). Two new foraminiferal
zones have been established, which are applicable in reef and fore-reef settings (Fig. 1). The Galeanel-
la tollmanni — “Sigmoilina” schaeferae Assemblage Zone is confined between the first and the last
occurrence (FO and LO) of one of the nominate species. It comprises the Epigondolella bidentata
Zone, the Parvigondolella andrusovi — Misikella hernsteini Zone, the Misikella posthernsteini Zone
and an unnamed conodont zone in the uppermost Rhaetian. The lower boundary of the G. follmanni —
“S.” schaeferae Zone is thus of the Norian age, while its upper boundary corresponds to the Triassic-
Jurassic Boundary (TJB). The Trocholina turris Concurrent Range Zone is defined with the LO of
duostominids at the TJB. It corresponds to the part or the entire M. posthernsteini Zone and the un-
named uppermost Rhaetian zone. It is surely of Rhaetian age, though its lower boundary is probably
somewhat above the conodont NRB. The TJB is clearly reflected in both groups, while the conodont
NRB cannot be satisfactorily approached with foraminifera. Triasina oberhauseri was found well
above the FAD of M. posthernsteini. That this species ranges also into the Rhaetian was already ar-
gued by Gazdzicki (1983) and Abate et al. (1984).

The Mt Slatnik section shows a more proximal development. It contains fewer hemipelagic limestones
and the conodont data is scarcer than in the Mt Kobla section. In contrast, its foraminiferal assemblage
provides some rare, but in older biostratigraphic schemes used species, namely Triasina hantkeni and
Involutina turgida, which were not found in the Mt Kobla section. The sole specimen of 7. hantkeni
was found in the upper part of the 7r. turris zone. The FO of I. turgida is far below the FO of Tr. tur-
ris. According to data from Gazdzicki & Michalik (1980) and Martini et al. (1995), the FO of T. hant-
keni is cotemporal or younger than that of M. posthernsteini. Involutina turgida has been described
from the Rhaetian Zlambach beds by Kristan (1957). Its low abundance makes it unsuitable for biozo-
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nation, but its FO approaches the conodont NRB (as placed by Rozic¢ et al. 2009) closer than the FO of
Tr. turris. The LO of T. oberhauseri in the Mt Slatnik section is inside the Tr. turris Zone and above
the FO of 1. turgida.

A significant demise among foraminifera is observed at the TJB in both sections, as all of the reef-
dwelling, most of the platform-dwelling foraminifera and all duostominids disappear. While the disap-
pearance of conodonts is in accordance with their gradual demise during the Late Triassic, the sudden
change in foraminiferal assemblage calls for: 1) a sudden drop in relative sea level, or 2) a biocalcifi-
cation crisis.
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Fig. 1: Foraminiferal and conodont zones from the Mt Kobla section compared to biozonation for the Steinberg-
kogel section, a candidate GSSP for the Rhaetian (Krystyn et al. 2007). Ranges of Triasina oberhauseri and Tri-
asina hantkeni are drawn according to critical revision of the literature data. Abbrevations: t.r.z. — Total Range
Zone, c.r.z. — Concurrent Range Zone, i.z. — Interval Zone, ass.z. — Assemblage Zone
(modified after Gale et al., submitted).
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Introduction

The Babadag Syncline represents the post-tectonic sedimentary cover of the southern parts (Tulcea
Nappe) of the North Dobrogea Orogen (Dinu et al., 2005). Previous exhaustive taxonomic and bio-
stratigraphic studies dealing with Upper Cretaceous macrofaunas from this area (Mirautd & Mirauta,
1964; Szasz, 1979 and 1985; Szasz & lon, 1988; Ion et al., 1998; lon & Szasz, 1994; lon et al., 2004)
have been the starting point for our research focused on the detailed correlation of different Turonian
and Coniacian biozones and events.

Fieldwork campaigns in 2008 and 2010 have included recognizing localities described in former lit-
erature as well as newly describing, measuring and sampling bed-by-bed some of the sections and vis-
iting old and new outcrops and quarries around Babadag. This includes Jurilovca, Slava Rusa (Cosarul
Mic Quarry), Visterna and Baia (Baia North Quarry and Bal Bair Hill). All of them are representatives
of the Dolojman Formation members: the basal Harada Mb., the partially overlying Caugagia Mb., and
the topmost Jurilovca Mb. (sensu lon&Szasz, 1994).

Type and figured inoceramids studied by Szasz (1985) and housed at the palacontological collections
of the University of Bucharest are currently being revised in order to set the differences between char-
acters of taxonomic value and morphologies just reflecting strong palacoecological adaptations.

Biostratigraphy

The recognized species at each locality follow. Inoceramid zonal index species are identified with the
acronym [IZ].

Jurilovca

Few Mpytiloides hattini Elder, 1991 [IZ] occur at the base while Mytiloides kossmati (Heinz, 1930)
[1Z], Mytiloides cf. kossmati (Heinz, 1930) and Mytiloides mytiloides (Mantell, 1822) have been iden-
tified in the middle part of the section, all indicating the lowermost Turonian. Topmost part of the sec-
tion has yielded the upper Lower Turonian Mytiloides cf. labiatus (Schlotheim, 1813) [IZ] and Myti-
loides sp.

Cosarul Mic Quarry (Slava Rusa)

In the lower part of the section Mytiloides herbichi (Atabekian, 1969), Cremnoceramus transilvanicus
(Simionescu, 1899), Cremnoceramus denselamellatus (Kociubynskij, 1965), Cremnoceramus globo-
sus (Simionescu, 1899) and Inoceramus lusatiae Andert, 1911, all representative of the Mytiloides
scupini Zone (middle Upper Turonian), are found. Over them, Cremnoceramus waltersdorfensis wal-
tersdorfensis (Andert, 1911) [I1Z] (topmost Turonian) occurs together with the ammonite Pachydesmo-
ceras sp.

In the upper part, the lowermost Coniacian is recognized by the occurrence of Cremnoceramus de-
formis erectus (Meek, 1877) [IZ]. Finally, some loose specimens of Cremnoceramus crassus incon-
stans (Woods, 1912) [I1Z] coming from the top of the section date the Lower Coniacian.
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Visterna

As in the former locality, Cremnoceramus transilvanicus (Simionescu, 1899), Cremnoceramus dense-
lamellatus (Kociubynskij, 1965) and Cremnoceramus globosus (Simionescu 1899), all belonging to
the Mytiloides scupini Zone (middle Upper Turonian), are well represented here. An ammonite from
this locality is under study.

Baia North Quarry

At the base of this section the Lower Coniacian Cremnoceramus crassus inconstans (Woods, 1912)
[1Z] occurs; in the middle, the uppermost Lower Coniacian Cremnoceramus deformis deformis (Meek,
1871) [IZ] has been identified. The echinoid Rispolia subtrigonata (Catullo, 1827) is recorded from
the base to almost the top of this section; ammonites are currently under study.

Bal Bair Hill (Caugagia)

This is the type locality of the Caugagia Member. Big specimens of the reputed uppermost Lower Co-
niacian Cremnoceramus crassus crassus (Petrascheck, 1903) [IZ] are abundant; this zone might have a
similar range than the Cremnoceramus deformis deformis Zone in what some authors call the Crem-
noceramus crassus crassus/C. deformis deformis Zone. Some ammonites and a few holasteroid echin-
oids are still under study.

Conclusions

The first results on the taxonomy and biostratigraphy of Lower Turonian and Upper Turonian to
Lower Coniacian inoceramids, ammonites and echinoids from selected sections in the Babadag Basin
are presented. While the section of Cosarul Mic shows a complete uppermost Turonian/lowermost
Coniacian inoceramid sequence, Bal Bair Hill has an excellent record of Lower Coniacian cremnoce-
ramids. Developing this still basic biostratigraphic framework to become a useful tool at both regional
and global scale, needs further research in the next years.
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Introduction

The cretaceous macrofaunas of Southern Dobrogea (Moesian Platform) have been the object of sev-
eral monographs (Chiriac 1956 and 1981) as well as the lithostratigraphic units in wich they occur
(Avram et al., 1988); this last work was more recently reviewed and summarised by Dragastan et al.
(1998).

Field work developed by our team during 2008 and 2009 in selected outcrops of this area by means of
sections and detailed sampling of each level have resulted in the identification of many species be-
longing to faunal groups interesting by both their biostratigraphical potential or by being good pa-
lacoenvironmental indicators. Since work is still in progress, only preliminary (and provisional) data
on ammonoids, inoceramids, echinoids, rudists and chondrichthyans are presented here; belemnites
and brachiopods will join the future definitive results. This project includes the revision of former col-
lections of the above mentioned groups collected in Southern Dobrogea and housed in the Department
of Geology and Palaeontology at the University of Bucharest.

Studied localities can be geographically grouped around Ostrov (Bugeac Lake W and N) and
Medgidia (Pestera Quarry, La Porcarie, Amzalia Hills, Remus Opreanu, Gara and Cazemate).
Lithostratigraphic formations involved are, at least, Glogoveanu Fm., Pestera Fm., Cuza Voda Fm. and
Murfatlar Fm.; our sections may have also interested the Satu Nou Fm.

Biostratigraphy

The recognized species at each locality follow. Inoceramid zonal index species are identified with the
acronym [IZ].

Bugeac Lake W

Inoceramids Actinoceramus concentricus (Parkinson, 1819), Inoceramus anglicus (Woods, 1911) and
Actinoceramus cf. gryphoides (Goldfuss, 1864) have been identified here, dating these levels as late
Albian.

Bugeac Lake N

A lowermost Turonian age is supported by the inoceramids Mytiloides kossmati (Heinz, 1930) [IZ]
and Mytiloides mytiloides (Mantell, 1822).

Pestera Quarry

Echinoids as Conulus subrotundus Mantell, 1822 and Discoides minimus (Desor, 1842) are common
and would indicate a Middle or Upper Turonian age. Shark teeth as Scapanorhynchus sp., Paranomo-
todon sp., Squalicorax sp., Cretoxyrhina? sp. and Ptychodus aff. mammillaris Agassiz, 1835 are abun-
dant and point to the same age although the last species has been also identified in the early Coniacian
of Texas. A fragment of a big Radiolitidae was also collected here. Towards the top of this section,
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Cremnoceramus deformis erectus (Meek, 1877) [IZ], indicating the lowermost Coniacian has been
identified.

La Porcarie (Pestera)

Conulus subrotundus Mantell, 1822, Discoides minimus (Desor, 1842) and terebratulids are common
near the base, in a microconglomeratic layer containing phosphatic pebbles that has also provided Pro-
tocardiaster cotteauanus (d'Orbigny, 1855). Up in the section, Inoceramus cf. apicalis (Woods, 1912)
[IZ] indicating the lower Middle Turonian and the upper Middle Turonian /noceramus cf. cuvieri [1Z]
occur.

Amzalia Hill

In the basal part of this locality, Mytilodies scupini (Heinz, 1930) [IZ] and Mytiloides herbichi (Ata-
bekian, 1969) indicate the middle part of the upper Turonian and occur together with Epiaster echin-
oid species and belemnites. In the middle part of the section, a well developed level of microconglom-
erate with phosphatic nodules is found.

Such nodules include not only pebbles but also gastropods, bivalves, solitary corals (Micrabacia-like)
and, specially, ammonoids: Beudanticeras sp., Puzosia subplanulata (Schliiter, 1871), Anahoplites
planus (Mantell, 1822), Discohoplites transitorius Spath, 1930, Stoliczkaia (S.) clavigera (Neumayr,
1875), Mortoniceras (Durnovarites) subquadratum (Spath, 1931), M. (D.) postinflatum Spath, 1930,
Anisoceras perarmatum Pictet & Campiche 1861, Ostlingoceras puzosianum (d'Orbigny, 1842), O.
sublaevigatum Wiedmann & Dieni 1968, and Mariella (M.) sp. This association fits well in the Upper
Albian Stoliczkaia (S.) dispar zone and its position in the section clearly points to its transport and re-
sedimentation.

Over this level, Conulus subrotundus and Camerogalerus minimus occur, followed by Crem-
noceramus waltersdorfensis waltersdorfensis (Andert, 1911) [I1Z] (uppermost Turonian) and Micraster

sp.
Remus Opreanu

Specimens of Mantelliceras saxbii (Sharpe, 1857) indicating the Lower Cenomanian together with
badly preserved Inoceramus cf. crippsi Mantell, 1892 have been identified; over them, the upper
Middle Turonian Inoceramus cuvieri [1Z] and Micraster sp. occur. have been identified

Cazemate
The base is similar to that of Amzalia Hill and contains Epiaster sp. and belemnites.
Conclusions

Even if these are only preliminary results, a new biostratigraphic framework for the Cretaceous of
Southern Dobrogea begins to appear. We expect to keep building it in the next future.
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The upper Cretaceous oceanic red beds (CORBs), represented mainly by deep-sea red shales and
marls, occurred during Late Cretaceous and Early Paleogene. It is a new field, which put forward by
Chinese scientists. CORBs are found in a broad geographic belt extending from the Caribbean through
central North Atlantic, Southern and Eastern Europe to Asia. The cause of formation was suggested
that might be an oxic process. In other words, CORBs imply it might occur in a highly oxidized ma-
rine environment. However, what caused the marine dissolved oxygen content?

By the end of last century, a series of experiments such as “iron hypothesis” were put forward. The
“iron hypothesis” is a new concept. The fundamental concept is that iron controls the growth of
phytoplankton in much of the world's oceans, and could control atmospheric carbon dioxide levels. It
was formally postulated with supporting data in the late 1980's. During 1990's to 2002, these experi-
ments, ranging from bench-scale assays to large-scale fertilizations of 100-square kilometer patches of
ocean from the North Pacific to Antarctica, have been conducted to test the "iron hypothesis". The re-
sults of these experiments have confirmed the initial hypothesis. For example, 1995 IronEx II - This
experiment successfully triggered a bloom with tenfold increases in phytoplankton concentrations, by
applying iron in the same general area as the IronEx- I (1993) experiment. This "biblical" bloom
changed the color of water from blue to green and provided the most vivid proof of the validity of the
iron hypothesis. All of these experiments proved when iron is added to HNLC (high nitrate low chlo-
rophyll) waters, phytoplankton grow rapidly. The operation described above, a 5,000 square mile ap-
plication over one month, would sequester 100,000~200,000 tons CO, equivalent. This is roughly
equivalent to what scientists would expect a 1000-acre forest to sequester over a period of roughly 40
years. It gives us a significant revelation: Iron is a very important factor in decrease of atmospheric
carbon dioxide levels.

Nevertheless, where the iron came from in the Cretaceous ocean?

Another modern experiment might answer the question. Modern marine geological and geochemical
studies demonstrate that some active hot springs and submarine ore deposits are related to the sea-
water-basalt interaction occurring in the ocean ridge area. An experiment was held at 250~5000] and
100 Mpa. The result showed that iron concentration was 531 times than normal sea-water sample
when the seawater-basalt interaction occurred at 50001 and 100 Mpa. There have been sufficient rea-
sons that consider the role of iron in the Cretaceous ocean. The volcanism can enhance the seawater-
basalt exchange. The erosion of basalt can release amount of iron element. The observations at ODP
504B and an estimated flux from the 0.5 km underlying gabbro suggest that the global hydrothermal
flux is at least 8x10° mol/yr, compatible with geophysical thermal models.

Cretaceous is a special period in geologic history, which is punctuated by volcanic events, and come
into being oceanic plateaus, ocean basin flood basalts, submarine ridges, ocean islands and seamount
chains. The large volumes of mafic magmas were generated. When they were eroded, a great deal of
iron released into seawater, and spurred phytoplankton blooming. Million tons of CO, were consumed
no matter what they were in air or in ocean. The Latte Cretaceous oxic processes can be interpreted in
terms of the causative chain: Large igneous activity — mafic magmas generating— seawater-basalt
exchange — iron releasing — ph