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9.00-9,30 Welcome of the University of Sassari — Prof. \éinzo Pascucci
Welcome of the Organizing Commette — Prof. MaDodtorti
Welcome of the SEQS President — Prof. Wim Wesferh

SESSION 1. EUROPEAN QUATERNARY GEOCHRONOLOGY AND PROBLEMS

IN QUATERNARY METHODS
Chairman: Hillarie-Marcel G. and Huot S.

9.30 -9.50

F.S.BusschersR.H.Kars, J.Wallinga, F.Wesseling, J.A.A. Boslidmner, M.Versluijs-
Helder, G.T.Klaver, T.Meijer, F.Bunnik, H.De Wolf,

RADIOCARBON GHOSTDATES FROM SOUTHERN NORTH SEA MARI NE
SHELLS: IMPLICATIONS FOR DATING OF PLEISTOCENE LAND SCAPES,
SEDIMENTS AND

ARCHAEOLOGY?

9,50 -10.10

C. Hillaire-Marcel, B. Ghaleb

U-Th-Ra SYSTEMATICS AND THE DATING OF LAST INTERGAC IAL HIGH
SEA-LEVELS

10.10-10.30

M. Fiebig P. Herbst, L. Bickel, R. Drescher-Schneider,ambx & G. Doppler

GLACIAL SEQUENCE AND STRATIGRAPHY OF THE SALZACH FO RELAND
GLACIER BASIN (SOUTHERN GERMANY) — REVEALED BY NEW MAPPING,
DRILLING AND DATING

10,30-10,50

Lamothe, M., Balescu, S., Huot\E&ejri H., Melis R., Stark, P.C.

LUMINESCENCE DATING OF PLEISTOCENE SEA LEVEL HIGH S TANDS
ALONG MEDITERRANEAN COASTLINES: ASSESSMENT OF RECEN T DATING
TECHNOLOGIES

10.50-11.30 COFFEE BREAK

SESSION 2. RELATIONSHIP BETWEEN COASTAL , FLUVIAL , AEOLIAN AND
SLOPE DEPOSITS AND LANDFORMS IN THE INTERIOR AND AT THE

TRANSITION FROM CONTINENTAL TO MARINE ENVIRONMENTS
Chairmen: Fiebig M. - Pieruccini P.

11.30-11.50

J. Schokkerl. Peeters, F.S. Busschers, F.P.M. Bunnik aidallinga

NEW RESULTS FROM A CLASSIC LOCALITY: SEDIMENTOLOGY,
BIOSTRATIGRAPHY AND DATING OF EEMIAN TO EARLY WEICH SELIAN
DEPOSITS AT AMERSFOORT, THE NETHERLANDS

11.50-12.10

Barbanova E.
EVOLUTION OF STRATIFIED CURRENTS SYSTEM DURING UPWE LLING.
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12.10-12.30

D.G. Borisoy I.O. Murdmaa, E.V. lvanova, O.V. Levchenko

CONTOURITES FROM THE CONTINENTAL RISE OFF URUGUAY A ND
SOUTHERN BRAZIL (SOUTH ATLANTIC)

12.30-12.50

M.Coltorti, P. Calzia, A. Funedda, G.Oggiano, D. Patta, Bri@aV. Sale

A STAIRCASE OF MARINE TERRACES AND THE PLEISTOCENE EVOLUTION
OF THE OROSEI GULF (SARDINIA, ITALY)

12.50-13,10

G.A. Danukalova

GEOMORPHOLOGICAL LOCATION AND STRATIGRAPHICAL
INTERPRETATION OF THE FLUVIAL DEPOSITS OF THE BELAY A RIVER
BASIN (SOUTHERN FORE-URALS)

13.10-14.10.UNCH

SESSION2
Chairman: Mozzi P. - Schokker J.

14.10-14.30

E. Draganits L. Bickel, M. Zuschin & S. Gier

LATE PLEISTOCENE EOLIANITES IN THE AEGEAN:
PALAEOENVIRONMENTAL INFORMATION AND SEA-LEVEL RELAT |IONSHIP

14.30-14.50

M. H. Field

THE AGE OF AN ARCHEOLOGICAL ARTEFACT BEARING PLEIST OCENE
FLUVIAL DEPOSIT AT HAPPISBURGH SITE 1, NORFOLK, UK

14.50-15.10

K. Gobg M. Ghinassi, W. Nemec

THE ARCHITECTURE OF INCISED VALLEY-FILL AS ARECORD OF THE
RELATIVE RATES OF SEA-LEVEL RISE AND SEDIMENT SUPPL Y

15.10 - 15.30

G. Jouet M. Dupouy, J. Moreau, V. Abreu, M. Blum, S. Jofy Lericolais, J-L. Rubino, S.
Toucanne, G. Unterseh, C. Vella and the Golo Progfiaeam.

MORPHOLOGICAL AND STRATIGRAPHIC IMPRINTS OF LATE QU ATERNARY
SHOREFACE MIGRATIONS AND SEA-LEVEL FLUCTUATIONS ON THE EAST-
CORSICA MARGIN (NW MEDITERRANEAN)

15.30-15.50

E. Kalinskd, M. Nartigg

SEDIMENTARY RECORD AND VARIABILITY OF AEOLIAN SEDIM ENTS IN
THE DIFFERENT CLIMATIC ZONES — PRELIMINARY RESULTS

15.50-16.10

J.P. Leforf J.L. Monnierand G.A. Danukalova

DEFLATION AND TRANSPORTATION OF THE UPPER PLEISTOCE NE LOESS
PARTICLES BY KATABATIC WINDS DURING THE LOW STANDS OF THE
ENGLISH CHANNEL: THEIR CONTROL ON THE NEANDERTALIAN S AND
HOMO SAPIENS DWELLING
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16.10-16.30

J. Moreay G. Jouet, C. Vella, J-C. Parisot, D. Hermitte Blanchet, N. Freslon, G. Maillet,
C. Marin, G. Lericolais.

NEW INSIGHTS ON THE QUATERNARY STRATIGRAPHY OF THE COARSE-
GRAINED GOLO DELTA (EAST-CORSICA MARGIN).

16.30-17.00 COFFEE BREAK

SESSION 2
Chairmen: Marks L. — Gerasimenko N.

17.00-17.20

[.0. Murdmaa K.M. Shimkus, L.V. Voronov, Yu.D. Evsyukov

BOTTOM ENVIRONMENT ON THE GIBRALTAR SILL: ARGUS SUB MERSIBLE
OBSERVATIONS

17.20-17.40

J. PeetersF.S. Busscherd.H.A. Bosch, M.W. van den Berg, J. Scho&kdrE. Stouthamer
LOWER DELTA OF THE RIVER RHINE DURING THE LAST INTE RGLACIAL:

ARCHITECTURE, FACIES DISTRIBUTION AND PRESERVATION IN A NEAR-
COASTAL DELTAIC SETTING IN THE SOUTHERN NORTH SEA B ASIN, THE
NETHERLANDS.

17,40 - 18,00

L. SannaJ. De Waele

PLIO-PLEISTOCENE FLUVIOKARST CANYON DEEPENING IN CE NTRAL EAST
SARDINIA.

18,00-18,20

C. Ravazzi Badino, G. Patera, R. Pini, P. Reimer

THE LATEGLACIAL WURMIAN DEGLACIATION IN THE ITALIAN ALPS. A
NEW ACCURATE GEOCHRONOLOGICAL FRAMEWORK AND EVIDENC E OF
TREE COLONIZATION OF THE DEGLACIATED TERRAIN

18,20-19.00 POSTER SESSION

Chairman: Pascucci V
The authors will be invited to give a 5 minuteslaxgation of their posters

S. Balescl M. Barri?, M. Lamoth& H. Mejri®, A. Weisrock
COMPARATIVE IRSL DATING OF MIS 7 MARINE SHORELINE D EPOSITS
FROM TUNISIA AND ATLANTIC MORROCO

A. Damudy, V. Baltiinag, A. Bitinas, P. L. Gibbard, V. Katinad, S. SaarmarmJ. Satknas
THE LOWER-MIDDLE PLEISTOCENE (BRUNHES-MATUYAMA) BOU NDARY IN
EASTERN LITHUANIA

B. Ghalel}, C. Hillaire-Marcet, S. Carborfi, L. Lecc&

FURTHER U-SERIES DATA FROM THE LATE PLEISTOCENE DEP OSITS OF
CAPO SAN MARCO (SARDINIA): AN OPEN CHEMICAL SYSTEM OR EVIDENCE
FOR A ~70 KA HIGH RELATIVE SEA-LEVEL ?

A. Iracé, G. Monegath E. Tem3 E.Martinettd, R. Pinf, D. Gianolld, L. Bellin@
THE PLIOCENE-PLEISTOCENE TRANSITION IN SOUTHERN PIE DMONT: NEW
DATA FROM THE ALESSANDRIA BASIN

M. T. Karasiewic¥?, P. Hulisz*, A. M. Norykiewicz**, |. Krze&lak*
SEDIMENTOLOGICAL RECORD OF THE LATE VISTULIAN AND E ARLY
HOLOCENE IN A KETTLE-HOLE (NORTH-CENTRAL POLAND)
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J. Ryghéi, M. T. KarasiewicZ |. Krzelak?, L. Marks, B. NorykiewicZ, B. Woronkd
JALOWKA — A NEW EEMIAN INTERGLACIAL SITE IN NE POLA ND

L. Wachecka-Kotkowska

THE GLACIMARGINAL ZONE IN THE NORTHERN PART OF POLI SH
HIGHLANDS BETWEEN RADOMSKO AND PRZEDBORZ: SEDIMENTS |,
GEOMORPHOLOGY, TECTONICS AND STRATIGRAPHY IN QUATER NARY
STUDIES

Wim Westerhoff and Armin Menkovic
IS THE MEINWEG SECTION (NETHERLANDS) STILL VALID FO R THE ONSET
OF THE QUATERNARY?

U. Wielandt-SchustetD. Ellwangef, M. Frechef, C. Hoselmanh M. Weidenfellét
QUATERNARY CORRELATION ALONG THE RHINE

19,00 MEETING OF THE SEQS COUNCIL

20.30 SOCIAL DINNER
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SESSION 3. CORRELATING LAND -SEA EVIDENCE OF L ATE QUATERNARY
CLIMATIC CHANGE : PALEONTOLOGICAL RECORDS AS EVIDENCE FOR

ENVIRONMENTAL CHANGE AND BIOSTRATIGRAPHIC CORRELATI  ON.
Chairman: Danukalova G., Simakova A.

8.30-8.50

Akif Alizad, Elmira Aliyeva Salomon Kroonenberg, Marc de Batis, Robert Hodger,
Dadash Huseynov, Speranta Popescu, Nikolay Kasikiohail Lychagin, Jean-Pierre Suc
LATE PLEISTOCENE-HOLOCENE CASPIAN SEA LEVEL AND CLI MATE
CHANGES

8.50-9.10

A.V. Borodin E.A. Markova, T.V. Strukova

BIOSTRATIGRAPHIC CORRELATIONS AND ENVIRONMENTAL GRA DIENTS:
CORRELATING THE ARVICOLINE FAUNAS OF NORTH EURASIA

9.10-9.30

Danukalova G.

BIOSTRATIGRAPHICAL CHARACTERISTIC OF THE HOLOCENE D EPOSITS
OF THE SOUTHERN URALS REGION

9.30-9.50

N.GerasimenkaoD.Subetto, V.Bakhmutov. L.Dubis

PALAEOENVIRONMENTAL CHANGES RECORDED IN THE SEDIMEN TARY
ARCHIVE OF THE COASTAL LAKE SAKI (WESTERN CRIMEA) A ND THE
BLACK SEA LEVEL FLUCTUATIONS DURING THE HOLOCENE

9.50-10.10
E. lvanoval. Murdmaa, E. Schornikov, R. Aliev, F. Marret,Ghepalyga, L. Bradley,
M. Zenina, V. Kravtsov, G. Alekhina
DECADAL-TO-MILLENNIAL SCALE ENVIRONMENTAL CHANGES O N THE
NORTHEASTERN BLACK SEA SHELF DURING THE LATE HOLOCE NE AND
20™ CENTURY

10.10-10.50 COFFEE BREAK

10.50-11.10

M.R. PalombdR. Rozzi

QUATERNARY MAMMALS OF SARDINIA: BIOCHRONOLOGY,
PALEOBIOGEOGRAPHY AND FAUNAL TURNOVER

11.10-11.40
M. J. Sier J. PeetersM. J. Dekkers, F. S. Busschers, J. M. Parés, FnlBuiV. Roebroeks
A PALAEOMAGNETIC SIGNAL FROM THE LAST INTERGLACIAL

11.40-12.00

A.SimakovaG. Aleksandrova, L. Golovina

NEW PALEOFLORISTIC DATA FROM MARINE LATE PLIOCENE-
PLEISTOCENE DEPOSITS OF WESTERN SYRIA
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SESSION4. EEMIAN TO HOLOCENE SEA LEVEL CHANGE AND TECTONICS
Chairman: Andreucci S. and Westerhof W.

12.00-12.20

W. Westerhoff and A. Menkovic

IS THE MEINWEG SECTION (NETHERLANDS) STILL VALID FO R THE ONSET
OF THE QUATERNARY?

12.20-12.40
M. Coltorti , P. PierucciniP.Montagna
TOPOGRAPHICALLY LOWER BUT STRATIGRAPHICALLY HIGHER
HOLOCENE (?) —-TYRRHENIAN (?) BEACH DEPOSITS AT CAPO S.MARCO
(SINIS PENINSULA, WEST SARDINIA, ITALY)

12.40 — 14.00 LUNCH

14.00-14.20.

S. Faivre T. B. Petricioli, N. Horvatiti¢

RELATIVE SEA-LEVEL CHANGE IN THE CENTRAL ADRIATIC D URING THE
LAST 1.5 KA YEARS

14.20-14.40

A. Fontana A. Corregagiari, P. Slavec, A. Remia, V. Mas@lliZerjal, S. Poglajen, B. Celarc,
M. Bavec

STRATIGRAPHIC AND MORPHOLOGIC EVIDENCE OF THE HOLOC ENE
EVOLUTION OF THE ITALIAN AND SLOVENIAN WATERS (NORT HERN
ADRIATIC)

14.40-15.00

P. A.T.Kondrashoy

A RICH MOLLUSKAN AND MAMMALIAN FAUNA FROM THE MIKUL INO
(EEMIAN) INTERGLACIAL OF THE CENTRAL PART OF THE R USSIAN PLAIN
AT MIKHAILOVKA-5 LOCALITY (KURSK REGION)

15.00-15.20

L. Marks D. Gahzka, J. Krzymiska, N.Malgorzata, R. Stachowicz-Rybka, A. Witkipvissk
Woronko

CHRONOLOGY OF SEA TRANSGRESSIONS DURING EEMIAN IN N ORTHERN
POLAND

15.20-15.40

P. Mozzj A. Fontana, A. Correggiari, L. Vigliotti, G. Farlan, R. Pini, C. Ravazzi, F.
Antonioli

THE MIS 5 HIGHSTANDS ALONG THE NORTHERN ADRIATIC SE A:
STRATIGRAPHIC DATA AND PALEOGEOGRAPHIC RECONSTRUCTI ON

15.40-16.00

Pascucci V.Andreucci S., Sechi D.

UPPER PLEISTOCENE TO HOLOCENE COASTAL EVOLUTION OF NW
SARDINIA MEDITERRANEAN SEA, ITALY)

16,00-16,20
M.Vacchj A. Rovere, N. Zouros, M. Firpo
LATE QUATERNARY EVOLUTION AND PALEOSEISMICITY IN TH E NE
AEGEAN SEA: NEW INSIGHTS FROM THE COASTAL AREA OF L ESVOS
ISLAND

16,20-16.50 COFFEE BREAK
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16.50-17,50 POSTER SESSION

Chairman: Ravazzi C.

The authors will be invited to give a 5 minuteslaxgation of their posters
L. Di Bell', V. FrezZ, L. Bergam, F.L. Chioccl, F. Falesi, E. Martorelli , C. Tarragoni ,M.G. Caohi

FORAMINIFERAL RECORD  AND HIGH RESOLUTION SEISMIC
STRATIGRAPHY OF THE LATE HOLOCENE DELTAIC SUCCESSIO N OF THE
OMBRONE RIVER (NORTHERN TYRRHENIAN SEA, ITALY).

D. Huseynoyl. Guliyev
PRESENT TECTONICS, FLUID DYNAMICS AND CASPIAN SEA L EVEL CHANGE

K. Khaksarand S. Haghighi
CORRELATION BETWEEN QUATERNARY GEOLOGICAL FORMATIONS OF IRAN

E. Konikov,N. Gerasimenk8. lvanova,D. Kiosak,G. Pedan,E Vinogradova.

THE LATE PLEISTOCENE AND HOLOCENE OF THE NORTH-WEST ERN
BLACK SEA AREA: PALAEOGEOGRAPHY, PALAEOCLIMATE AND
ARCHAEOLOGY

R. T. Melis A. M. Porcu, F. Di Rita, G. Aiello, D. Barra
LATE-QUATERNARY PALEOENVIRONMENTAL EVIDENCES ALONG THE
CENTRAL WESTERN COAST OF SARDINIA (ITALY): PRELIMIN ARY RESULTS

R. T. Melis M.R. Palombo, B. Ghaleb , S. Meloni

THE SU FOSSU DE CANNAS CAVE (SADALI, CENTRAL-EASTERN SARDINIA,
ITALY): A KEY SITE FOR INFERRING THE TIMING OF DISP ERSAL OF GIANT
DEER IN SARDINIA

S.0OgorodoyO.Kokin
GEOMORPHOLOGICAL STRUCTURE AND DYNAMICS OF BARRIER ISLANDS
IN THE BARENTS SEA

M. Suri¢
SUBMERGED SPELEOTHEMS AS ARCHIVES OF SEA LEVEL CHAN GES ON
CROATIAN ADRIATIC COAST

Yud. Tymchenko
DIATOM ECOLOGICAL GROUPS AS A TOOL FOR RECONSTRUCTI NG

HOLOCENE COASTAL SEDIMENTARY ENVIRONMENTS IN THE NO TH-

WESTERN SHELF OF THE BLACK SEA
S. TonkoyE. Bozilova, E. Marinova, I. Vajsov

PALAEOECOLOGY OF THE COASTAL BLACK SEA LAKE DURANKU LAK,
NORTHEASTERN BULGARIA

L. Wachecka-Kotkowsk®. Krzyszkowski, J. Krzyrigka

CLIMATIC CONTROL ON SAALIAN GLACILACUSTRINE SEDIMEN  TATION IN
THE KLESZCZOW GRABEN, CENTRAL POLAND, CAUSE OF THE tAWKI
FORMATION

C. Zucca S. Andreucci, S. M. Shaddad, S. Madrau, V. PascBcKapur
PALAEOENVIRONMENTAL IMPLICATIONS THROUGH THE STUDY OF AN
EEMIAN PALAEOSOL IN NORTHWESTERN SARDINIA (ITALY)

17,50 -18.45
GENERAL DISCUSSION. FUTURE ACTIVITIES OF THE SEQS

CLOSURE OF THE MEETING
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LATE PLEISTOCENE-HOLOCENE CASPIAN SEA LEVEL AND CLI MATE
CHANGES

A. Alizadd, E. Aliyevd, S. Kroonenberg M. de Batist, R. Hoogendodr D. Huseynoy S. Popes¢uN.
Kasimov, M. Lychagifi, J. Sué

lGeology Institute of AzNAS, Baku, Azerbaija?rT;UDeIft, Delft, The Netherland$Ghent University, Belgium;
“Claude Bernard University, Lyon, Francstoscow State University, Russia
e aliyeva@gia.ab.az

High resolution studies on the new core and seistata from the Kura river delta in the
South-West Caspian Sea provided a deep insighttsilate Pleistocene — Holocene history
enabling characterizations of short-term climaticiations and improving of the Caspian Sea
level curve. The data display several phases d& detrogradation during the Caspian Sea
highstands, interrupted by erosional phases duomgtands, recognisable in the seismic
profiles as prominent reflectors. The first phasespresented by coarse sands with numerous
shell fragments encountered at the base of deejgdish at the subCaspian depth 34 m. The
data obtained allow us to assume that sand depoditiok place during late Pleistocene
Caspian lowstand (24-25 Ky BP) (14C) (sequenceD¥erlying dark reddish-brown sandy
shales (interval 30-34m) were deposited in the timerval 18-23,7 Ky BP, which
corresponds to the last glacial phase. These sathnagee characterised by lack or very rare
fresh —brackish water molluscs (Dreissena) in tiveekmost portion, and enriched in,Bg,
MnO suggesting sedimentation in the continentairenment. We assume a deep Caspian
Sea regression in the late Pleistocene (18- 25 RKth the Sea level fall to -102m.

The subsequent warming recorded in the peaks omwamperature and subtropical
palynomorphes was accompanied by the sea leveandeaccumulation of grey shales with
abundant mollusc and ostracode shells (core iateP5-30m). A deep Mangyshlak
regression at the beginning of Holocene is recaghin the core samples as peat deposits or
shallow water grey sandy shales with sand lamindssaallow water ostracodes (interval 21-
25m) (sequence 2). Recovered palynomorphes disptay temperature and peak in
halophytes. The sea level was gradually fallingnfré@2m (12 Ky BP) to -96,5m (9,24 Ky
BP).

The overlying Kura delta’s Holocene sediments csingf 20 m thick thinly bedded silty
clays and laminated dark grey clays. Locally samlshell-rich horizons occur.

The data have given a concise insight in the deweémt of the delta during the last ~10000
years. They show several phases of delta retrogoadduring the Caspian Sea highstands,
interrupted by erosional phases during lowstandspgnisable in the sesimic profiles as
prominent reflectors. The first phase is represkte reddened fluvial clays (Sequence 1)
possibly affected by soil formation during a lowstaat —90 m absolute depth dated at 12000
BP. These are overlain by several metres of lamthalays and silts, 14C dated at 9240-5920
BP (Sequence 2). This succession is truncatedsgrainent reflector bounding Sequence 3
(modern delta dated at 1400 BP consisting of kaminated clays. Sequence 3 consists of
four progradational and retrogradational phases dfigher order corresponding to: 1. a
lowstand at about —48m absolute depth and corcelatith the 11th century Derbent
Regression, 2. laminated deltaic clays and sildssing locally to organic clays with fluvial
diatom assemblages; 3. an erosional event, retatadowstand in the 16th century; 4. last
200 years deposited succession. Onshore deltast®nsi progradational sequences of
channel-levee sands and floodplain silts and aleysited during gradual sea-level fall and
overlain by clays and silts reflecting the last gghaf rapid sea- level rise since 1977. Overall
sedimentation rates in the delta determined by B18&thods range between 1.5-3.0 cm/year.

Data on O, C isotope composition of ostracods stebonate as well as Ca/Mg, Sr/Ba
ratios therein testify to significant climate andskn salinity changes through out the
Pleistocene-Holocene, and provided us by uniquerdppity for characterizations of short-
term climatic cyclicity, which was the major lakevkl control.

The applied multi-component demonstrates a strafigeince of climatically driven rapid
fluctuations of the Caspian Sea level on strapi@architecture and faunal assemblages in
the Pleistocene-Holocene succession.
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COMPARATIVE IRSL DATING OF MIS 7 MARINE SHORELINE D EPOSITS
FROM TUNISIA AND ATLANTIC MORROCO

S. Balesct) M. Barri2, M. Lamoth& H. Mejri®, A. Weisrock

!_aboratoire Halma Ipel, UMR 8164 (CNRS), Universitikel1, Batiment de Géographie, Bvd Langevin, 5965
Villeneuve d’Ascq Cedex, Fransanda.balescu@univ-lillel.fr

2Laboratoire de Luminescence LUX, Département déesn8es de la Terre et de I'’Atmosphere, Universiié d
Québec a Montréal, CP 8888 Succ. Centre-Ville, H38 Montréal, Canadamagali.barre@uqgam.ca;
luxlamothe@yahoo.ca

SLaboratoire Halma Ipel, UMR 8164 (CNRS), UniversiileL1, 59655 Villeneuve d’Ascq Cedex, France et
Laboratoire Eau-Energie-Environnement, ENIS, Uniitérde Sfax BP W 3038 Tunisigierm79@gmail.com

4Laboratoire CERPA, Université de Nancy 2, 54015 Naficgnce et Musée National d'Histoire Naturelle,
Département de Préhistoire, 1 rue Panhard, 75018 &ranceandre.weisrock@wanadoo.fr

Evidence for Pleistocene sea-level changes andad@antectonics occur extensively along
the Tunisian coast and the Atlantic coast of MasrdBoth areas being affected by tectonic
uplift during the Quaternary, the Pleistocene slmedeposits show a wide variability in
elevation that is related to both glacio-eustatiargge and regional neotectonic deformation.
In these areas, the chronology of the Middle Rieime interglacial high sea level stands
remains problematic. In absence of corals, the datgble material are mollusc shells. These
yielded either unreliable ages beacause of postemolJ-uptake or widely dispersed U/Th
ages because of the presence of reworked sheliednpopulations of shells). Marine
sediments belonging to the “Douira Formation” imi&ia and the «Agadirian marine stage»
in Atlantic Morocco, are both assigned to MIS 7 thie basis of chronostratigraphic and
geomorphic evidence, but their age has not yet heambiguously demonstrated and is still
a matter of debate (MIS 7 or MIS 97).

The «Douira Formation» culminating at 10-11m a.sloverlain by Tyrrhenian (MIS 5.5)
Strombus buboniulsearing marine sediments and is separated frorfattee by pedogenised
continental deposits. The «Agadirian» shallow-margediments rest on a marine erosion
plateform culminating at 20 m a.s.| nd lying jabiove the Last interglacial (Ouljian) marine
plateform (8 ma.s.l.).

The present study is designated to make an indepémage assessment of both the “Douira
Formation” and the “Agadirain” using the IRSL datimethod. The latter is applied to alkali
feldspar coarse grains (200-250 mm) from shallowimeasand deposits, using both the
multiple aliquot additive g dose technique and $#R (Single aliquot regeneratiyedating
technique.

This paper focuses on littoral deposits from thkewg reference sites: (1) El Hajeb and (2)
Oued Dar Oufa, from respectively central and nerthunisia and (3) Agadir Founti in the
Agadir region (Morocco).

The feldspar IRSL signal being unstable over gaodgime (« fading »), all measured
IRSL ages need to be corrected for fading. Threeopols of age correction for the observed
fading have been applied.

The corrected IRSL ages obtained in Tunisia andriitt Morocco will be compared with
the IRSL ages obtained in Sardinia for the MIS &llslw-marine deposits at San Giovanni de
Sinis.

This study demonstrates the potential of the IR&ting method to provide chronological
information on MIS 7 paleoshorelines of Tunisia aitthntic Morocco when U/Th and/or
Amino Acid Racemisation methods failed to provigequivocal or reliable ages.
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Evolution of stratified currents system during upweling.
Barbanova E.S(Elena Sergeyevna)

M.V. Lomonosov Moscow State University, Facultytgfsts, Marine Physics and Land Water department.
Russia, 119991, Moscow, 1-2 Leninskiye Gory.E-rf@il17 @yandex.ru

The paper presents experimental results and resuliseoretical studies of evolution of
stratified currents system, which includes upwegHinduced currents, seiche-induced wave
currents and density currents in Volkhov bay, Lakdoga. It was discovered that in the near
bottom layer coastal upwelling prevails. It wasrfduhat upwelling provides bay’'s water
purification in a moderate wind. Blocking of subged jet of river water by upwelling was
discovered. It was shown that during this processige and jet thickening took place, given
that the speed increased and the height of bottemrert also increased. The version of
mathematical model of discovered currents systers suggested, being represented as a
determined system, using semi-empirical expres$iwnupwelling height, trajectory and
thickness of a jet.

Thiswork was support by RFBR, Grants 1105-05-01146-a, 12-05-09331- mob z
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CONTOURITES FROM THE CONTINENTAL RISE OFF URUGUAY A ND
SOUTHERN BRAZIL (SOUTH ATLANTIC)

D.G. Borisoy 1.0. Murdmaa, E.V. Ivanova, O.V. Levchenko
P.P. Shirshov Institute of Oceanology, Russian Anadof Scienceslborisov@ocean.ru

The continental margin off Uruguay and SoutherrezBia characterized by a very abundant
fluvial sediment discharge by the de la Plata Rig@out 80-10 t/year) and dynamic
oceanographic regime (Krastel et al. 2011). Hetits, region represents a perfect site for
investigation of submarine sedimentation processes.

One of the main tasks of the™335" and 37" cruises abroad the RV “Akademik loffe” was
the investigation of depositional patterns on tliaduay-Brazil continental rise, by means of
the very high resolution (VHR) seismoacoustic girtdi provided by the parametric echo-
sounder “SES-2000 deep” and sediment sampling usieggravity corer. The study area
extends from the Mar del Plata submarine canydhernsouth up to the Sao Paulo Plateau in
the north.

The surface circulation in this region includeserattion of the northward-flowing cold
Malvinas Current with the southward warm Brazil @mt. The area where the currents
converge is called the Brazil/Malvinas confluenaane (BMC). It migrates seasonally
between 32° and 40° S (Olson et al., 1988). Tlagifstation of the water masses in the study
area at 300-4000 water depths is characterized hgy riorthward-flowing Antarctic
Intermediate Water (AAIW) at 300-1000 m, the Up@@rcumpolar Deep Water (UCDW) at
1000-1500 m, the North Atlantic Deep Water (NADWQvimg southward at 1500-2800 m,
the northward-flowing Lower Circumpolar Deep WaeCDW) at 2800-4000 m, and the
Antarctic Bottom Water (AABW) bellow 4000 m. (Hemdez-Molina et al., 2010).

Four gravity cores were retrieved directly at tB&S-2000 deep” seismic lines crossing the
continental rise roughly in the SW-NE direction] tkle gravity cores were retrieved from the
base of the continental slope, but from differegpakitional environments: from the northern
flank of the Ewing drift - Al-2442 (32°41.3'S, 4&686'W, 3890 m), the Lower Santos Plateau
(the plateau westward of the Vema Channel) - Al224Ad Al-2613 (30°36.2'S, 44°16.97'W,
3410 m; 30°35.36'S, 45°44.10'W, 3345 m, respegdivednd from the summit of the
deepwater channel-related levee - Al-2563 (28°32.43°17.0'W, 3620) (fig.1). The
sublatitudinally oriented channel, about 150 m déepounded by the steep escarp of the Sao
Paulo Plateau in the north and is considered amaincation of the Rio Grande transform
fault. The seismic profile running through the céie2443 reveals a field of sedimentary
waves which seem to be similar to those partly dagethe giant Ewing contourite drifts
located southward (Hernandez-Molina et al., 20T8g core Al-2443 was retrieved from the
top of one of the waves, about 40 m high. The éd#2613 is located on the smooth surface
without any evidence of sediment waves in the seigmofile. All cores recovered the Upper
Pleistocene sediments composed of homogenous Hagiipesilty clay with evidence of
bioturbation, thin (up to 1cm) hardgrounds, and@saderable content of foraminiferal tests.

Presence of the BMC zone and strong contour cuwriemply increased bottom currents
velocity which are considered to be mainly resgaesfor the non-deposition of the high
fluvial sediment input by the de la Plata Rivertbe shelf and upper continental slope off
Uruguay (Krastel et al. 2011). Entrained in thehedpid flows, the fluvial material moves
down-slope and then is transported and depositextipur currents.

The core Al-2442 is located at the base of the Bwdnft flank, somewhat above the
present upper boundary of the AABW (~4000 m). Thi# & generated by the long-term
cyclonic gyre of the AABW centered in the ArgentiBasin. Sediments recovered by the core
are possibly deposited from the down-slope neptidloivs. A thin oxidized layer (4 cm) at
the core top suggests high sedimentation ratesaastow bottom current velocity. This area
represents a calm bottom water zone defended fneninfluence of strong contour currents
by the Ewing drift and the Lower Santos Plateat thsulted in intensive accumulation of the
fine-grained terrigenous material.

Sediment waves covering the Lower Santos Plateawp@bably created by the LCDW
contour current. A good foraminiferal preservatan high species diversity in the core Al-
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2443 indicates insignificant dissolution, but theire occurrence points to a strong dilution of
the biogenic carbonate by terrigenous materialdgf@unds in the core suggest short-term
hiatuses, probably related to episodic increasmimour current velocity. They well correlate
with reflectors in the SES-2000 deep seismic pesfilThe thinner oxidized layer in the core
Al-2613, as well as absence of sediment wavesédrséismic profile, are evidence of higher
sedimentation rates and lower contour current viglat the foot of the steep slope.

The levee where the gravity core Al-2563 was re&tk from is likely formed by the
influence of the LCDW contour current constraingdthe Coriolis force against the steep
flank of the Sao Paulo Plateau. There are no dlailbthological data to determine the
relative role of turbidity currents in formation tife levee, but some strong reflectors in the
seismic profile running across the levee may cpoed to turbidites.

Variations in foraminiferal preservation throughtlu cores seem to be associated with the
glacial-interglacial variability of the foraminifak lysocline corresponding to the upper
AABW boundary.

This study was partly supported by the Program iBasoblems in Oceanology” by the
Russian Academy of Sciences, and the Russian Fbandar Basic Research grant 11-05-
01000.
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BIOSTRATIGRAPHIC CORRELATIONS AND ENVIRONMENTAL GRA DIENTS:
CORRELATING THE ARVICOLINE FAUNAS OF NORTH EURASIA

A.V. Borodin E.A. Markova, T.V. Strukova
Institute of Plant and Animal Ecology, Ural BrandRussian Academy of Sciences. E-nimk@ipae.uran.ru

In the Northern Hemisphere, the arvicolines represiee group of mammals which is the
most widely used for the biostratigraphic and brodlological purposes due to their rapid
evolution, abundant fossil record, wide geograghieaages and high rates of dispersal in
Eurasia and North America. At the same time, thdl yweonounced zoogeographical
differences at regional level exist within the doants determined by their latitudinal or (and)
longitudinal extent, and the relief. The boundarasbiochronological units in different
regions are often diachronous and based on ditféagna that causes considerable difficulties
in interregional correlations (e.g., Vangengeimsdk®v, 2008). For example, the need for
independent biochronologies in low and high latsidof the North America has been
considered by Bell et al. (2004) and the problemsterregional correlations within Eurasia
(based on micromammals) are discussed by many @ufba., Fejfar et al., 1998; Maul,
Markova, 2007). Vangengeim and Tesakov (2008) esipbdhe need to develop the criteria
and approaches to correlate the data from diffezeageographic provinces and landscape-
geographic zones.

Our previous studies show that one of the possibbgs to solve the problem of
interregional biochronological correlations in tderthern Eurasia is to develop the approach
based on the analogy between the modern biogedgrgmdient and the gradual change in
faunal composition along the latitudinal gradierit emvironment in the central part of
Northern Eurasia, namely in the Trans-Urals andt@é/asSiberia, detected at different stages
of the Quaternary (Borodin, 1996; Borodin et aD1P). Based on the key taxa and their
latitudinal range overlaps, several zones wereqeeg according to the north-south gradient
(Fig. 1). To designate the zones, we use indexafedl”, because these zones characterize the
distribution areas of the key taxa). The key liresagnd taxa are as followsMimomys
intermediusor tM. savini(M.i.) — tA. mosbachensig\.m) — tA. chosaricus-kalmankensis
(A.ch) — A. terrestris (A.t); TAllophaiomys deucaliofA.d) — tA. pliocaenicugA.p) —
Microtus (Stenocranius T Stenocraniushintoni (S.h), — S. gregaloides(S.gd), — S.
gregalis (S.g); tBorsodia newtoni(B.n) — fProlagurus ternopolitanus(Pl.t) — 1P.
pannonicus(Pl.p) — fLagurus transienglL.t) — L. lagurus (L.l.); tPraedicrostonyx
hopkinsi(Pd.h) — tPd. compitalisor tPd. meridionalis (Pd.m) — 1D. renidens(D.r.) —
tD. simplicior(D.s) — 1D. henseli(D.h.) — D. torquatugD.t.).

The latitudinal biochronological zones are estislts based on the geographic occurrence
of the key lineages of Arvicolinae in the Quateynacalities in the Trans-Urals and Western
Siberia and entitled using the Latin names of énminal taxa (at generic or subgeneric level)
of those lineagesAl latitudinal zone includes the distribution areacollared lemming
(Dicrostonyxlineage); All zone includes the area of the shared occurrenbDécodstonyx&
StenocraniusAlll zone includes the area whdd&rostonyx& Stenocraniusk Arvicola &
Lagurus may be found togetheAlV zone includes the area of the shared occurrehce o
Stenocraniug Arvicola & Lagurus

The zones are numbered sequentially from | to Isbeding to the north-south gradient in
the Trans-Urals and Western Siberia. However, wggest that the principle of shared
geographical occurrence of the key taxa shownarfith 1 may be also used in other regions
with pronounced latitudinal or altitudinal zonatidBradual change in species composition
over space allows one to link the synchronous fauoh different zones along the
environmental gradient based on the evolutionargllef the key taxa.

When correlating the arvicoline faunas, any faurey rhe placed to a particular spatio-
temporal position in the table shown at the ficactording to the evolutionary level of the
key taxa and to the range of its distribution ieg@aphical space. For example, a hypothetical
fauna comprisingDicrostonyx simplicior M. (Stenocranius gregaloides and Lagurus
transiensshould be placed to the biochronological zone MRt to the geographical zone
Alll. A hypothetical fauna comprising the only ogpecies (of the key taxa mentioned above)
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belonging taArvicola lineage and corresponding to the evolutionaryllef/é. mosbachensis
should be placed to the biochronological zone MQR®| to the geographical zones Alll-IV
(Fig. 1).

The key taxa used here represent the most commiolmes distributed in the Northern
Hemisphere during the Quaternary. By adding tha datthe composition of regional faunas
for a given period of geological time one may restouct the gradients in the composition of
micromammal communities along the regional envirental gradients.

The study was supported by the RAS Presidium progna. 12-C-4-1034, the Russian
Foundation for Basic Research (research grant 196042), and the Government of
Sverdlovsk region.
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a< |8 Pd.m. Pd.m., Ap. | Pdm. Ap.,Plp| Ap., Plp.
9 Pd.m. Pd.m., A.p. [ Pd.m., A.p., Pl.p A.p., PLt
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Fig.1. Combinations of the key arvicoline taxa shagathe principle of shared geographic occurremqied to
biochronological correlation of the Quaternary fasiof the regions with pronounced environmentatligras in
Northern Eurasia. The combinations known in then$rdrals and Western Siberia are marked with grey.
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RADIOCARBON GHOSTDATES FROM SOUTHERN NORTH SEA MARI NE
SHELLS: IMPLICATIONS FOR DATING OF PLEISTOCENE LAND SCAPES,
SEDIMENTS AND ARCHAEOLOGY?

Busschers, F.8, Kars, R.H, Wallinga, %, Wesseling, B, Bos, J.A.A, Timmner, J, Versluijs-Helder, M,
Klaver, G.T%, , Meijer, T>¢, Bunnik, F*, De Wolf, H

TNO - Geological Survey of the Netherlands, UtreEhe Netherlands,

Netherlands Centre for Luminescence dating, Delfivehsity of Technology, Faculty of Applied Sciendsift,
The Netherlands.

3Naturalis Netherlands Centre for Biodiversity, Leid&he Netherlands.

Deltares

“Department of Inorganic Chemistry and Catalysisddhit University, Utrecht, The Netherlands.

®Cainozoic Mollusca, Naturalis, Leiden, The Netherknd

SWMC Kwartair Consultants, Alkmaar, The Netherlands.

*freek.Busschers@tno.nl

We compared a new set of marine shell AMS radianaidige estimates from boreholes in
the Netherlands (southern North Sea area) withrabarces of age control. Most of the
marine shells give ages between 32“@ka (36-50 ka BP; MIS3). A much older MIS5e age
(>117 ka) is however suggested by 1) both quartd faidspar Optically Stimulated
Luminescence dating, 2) pollen based biostratigcaplinkage to the Eemian type localities
of Amsterdam and 3) a for MIS3 unknown combinataina fully interglacial vegetation
assemblage, high sea-level position and warm séa-temperatures.

The presence of intracrystalline cement on SEM giraiphs, absent in modern (analogue)
mollusc samples, shows that the molluscs were subpesignificant post-mortem crystal
growth. Although some percentage of secondary cetes (calcite) is also suggested by
XRD analysis, the major part of the secondary atgsst likely of aragonitic origin and hence
undetectable because of their structural similddtghe original mollusc aragonite.

The clear evidence for recrystallisation and theeeffor a potential mechanism for uptake
of younger contaminant carbon from €@ch groundwater into the mollusc carbonate
structures leads us to conclude that in case osamples, thé’C outcomes are erroneously
young and severely underestimate the true geologga This finding confirms the other
age-constraints that all point to an age beyondkal7

Despite the recent extension of the calibratiomskttback to 50.000 calendar years BP our
datasets illustrates that at least for marine msollaarbonate, major challenges remain to
determine reliable geological ages fdofC outcomes from the Pleistocene period.
Multidisciplinary approaches like we present shoalslo be applied to other materials and
settings since it could evaluate the value“af dating at higher half-life and therefore the
dating of Pleistocene landscapes, sediments ahéauogical sites.
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A STAIRCASE OF MARINE TERRACES AND THE PLEISTOCENE EVOLUTION
OF THE OROSEI GULF (SARDINIA, ITALY)

Coltorti M.1, Calzia P.2, Funedda A.3, Oggiano GP4tta D.2, Sarria E. 5, Sale V.2

1. Dipartimento di Scienze della Terra, Via di Lréta, 8 — 53100 Siena Italy E-maibltorti@unisi.it2. Progetto
CARG, Agenzia Regionale per la Protezione dell’ Anteielella Sardegna, Via Contivecchi, 7 09122 CagBar
Dipartimento di Scienze della Terra - UniversitagtieStudi di Cagliari - Via Trentino, 51 - 09127 Qagi —
afunedda@unica.id. Dipartimento di Scienze Botaniche, Ecologich&eplogiche Via Piazza d’Armi, 17a -
07100 Sassarigiacoggi@uniss.i6. Dipartimento Specialistico Geologico Regionadgenzia Regionale per la
Protezione del’Ambiente della Sardegna, Via Cortivg 7 - 09122 Cagliarieasarria@arpa.sardegna.it

During the new geological mapping of the Orosei Albro Sheets, located in the central
eastern part of Sardinia, for the first time arstse of marine terraces has been recognized at
progressive elevation above the sea level. Theiodation with coastal deposits allows
creating a series of Unconformity Bounded Strafigpic Units (UBSU, Salvador, 1994), as
requested by the Geological Survey of Italy. Thelationship with lava flows allow us to
distinguish units usually covered by basalts framiulying unconformably over the basalts.
From the older to the younger units we recognitedet major pre-basaltic units and three
post-basaltic units. In the former we included:Su Cascheri Synthem made of deeply
weathered quartz gravels and sands lying on a mabnasion terrace preserved up to ca. 125
m asl; 2. Zi Martine Synthem, made of deeply weatiejuartz gravels and sands preserved
inside sinkholes and lapiaz departing from a masgbeasion terrace at ca. 40 m asl; 3.
Nuraghi Casteddu Synthem, composed of coarse anydcearse mostly fluvial and deltaic
gravels, blocks and sands with intercalations Ib§ sind clayey layers at the top forming a
terrace with an inner edge located around 20 m.gribe post-basaltic units we included: 4.
Matta su Turcu Synthem, made of quartz gravelssamdis lying unconformably over lava
flow and generating a marine terrace with an iredge at ca. 25 m asl.; 5. The Cala Mosca
Synthem, usually referred to the Last Interglaciabps out between 1 m ad 11 m asl and
probably represents various MIS 5 stages includimgMIS 5e. The tidal notch preserved
between 8 and 11.5 m along the gulf is referredn® of these deposits (Carobene & Pasini,
1982). It is overlaid by the Porto Scuso Syntheradenof alluvial fan, slope and locally
aeolian deposits radiometrically dated to the csildéages of the Last Glaciation (Coltorti et
al., 2010); 6. The last synthem is made of coaBtalial and slope deposits attributed to the
Holocene. However, contrasting results have bedairad using OSL dating (Thiel et al.,
2010). The lava flows was K/Ar dated between 2 arda although it is possible that the
new ongoing dating will result in younger ages asuored in most of the Apennines in the
last decades. This new geomorphologic setting te\v@aoing uplift of Sardinia during Late
Pliocene and Quaternary and open many doubts oprésumed long-term stability. The
occurrence of pre-basaltic marine terraces, togetith stratigraphic observations. also allow
to reject the hypothesis that the uplift is asdecido the emplacement of a batolite after the
Last Interglacial (Mariani et al.,
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GEOMORPHOLOGY, STRATIGRAPHY, FACIES ANALYSIS AND
GEOCHRONOLOGY OF QUATERNARY DEPOSITS AT CAPO S.MARC O (SINIS
PENINSULA, WEST SARDINIA, ITALY)

M. Coltorti*, P.Montagn3, P. Pieruccint

! Dipartimento di Scienze della Terra, Via di Laterj 8 — 53100 Siena — ltaly
2 |stituto di Scienze Marine, CNR, Via Gobetti 101128 Bologna — Italy

Capo S.Marco is the southernmost termination ofimés Peninsula, in the north western
border of the Oristano Gulf (western Sardinia,ykaln the area there are some of the most
controversial and debated Quaternary deposits ifir8a. They are beach, aeolian and slope
sediments whose chronological attribution changecbring to different Authors and, in
different times, by the same Authors. These probldmve not been solved by new
radiometric dates because radiocarbon and OSL wiethmvided completely different ages
(Andreucci et al., 2009; Coltorti et al., 2010; d@lhét al., 2010). During recent investigations
at Capo S.Marco the Authors discovered beach nstfithed with bioclastic sands, gravels
and boulders up to an elevation of ca 4.0 m aslk, iththe elevation of the already known
higher beach notch. These sediments rest overaaedéposits and in two sites generate a
marine terrace. In some places these sedimentsralkme Cladocora caespitosaorals in
living position that have been recently dated byanseof U/Th at 70 krs (D’Orefice et al.,
2012), attributed to the end of MIS 5. A new U/Tdtidg has been performed on a small
piece (J30mg) of anothe€. caespitosa sampfeund on top of all the existing deposits. The
Uranium content (2.6ppm) is similar to living speens of the same coral species but the
initial ratio 2%U/?% is higher (177) compared to the seawater valdd)(1suggesting an
open system behaviour. The age of 152 kyrs codeaseng the method of Thomson et al.
(2003) is ca. 140 kyrs. Nevertheless, these depasitl the beach notches are not buried
under aeolian or colluvial sediments like mosthaf Tyrrhenian marine deposits of the Island.
They also rest on the aeolian sediments attribitee MIS 4 based on OSL dating but on
the Late MIS 2 and the beginning of the Holocengedeaon radiocarbon dates. Therefore the
stratigraphical evidence could also suggest thiibation to the Holocene although this
actually contrasts with the Holocene sea level nodeailable. If this attribution will be
confirmed some doubts could be cast on the moadéssi the area is affected by neotectonic
movements. New U/Th datings on micro-portions eftiirecal wall are in progress in order to
better constrain the system and try to solve tbigroversial topic of the Quaternary deposits
of Sardinia.
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THE LOWER-MIDDLE PLEISTOCENE (BRUNHES-MATUYAMA) BOU NDARY IN
EASTERN LITHUANIA
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The layers of lacustrine and alluvial sedimentsespnted by stratifieded sand, silt and, rarely
clay (total thickness more than 20 m) are widestributed in Eastern Lithuania overlying on
the Devonian rocks and covered by the Pleistocdmeial deposits (Fig. 1). According to
interpretation of geological data these sedimeatsdcbe formed in a few sedimentary basins
of different age. According to recent stratigrapBithemes of Lithuanian the mentioned
sediments are attributed to the An§ik§ Formation of the Upper Pliocene and Daumantai
Formation of the Early Pleistocene (Sat&s 1998, Guobyt Satkinas 2011), i.e. they contain
a boundary between Neogene and Quaternary. Prdsestitatigraphic subdivision of
mentioned sediments is based on the results obpaddanic investigations, but is not yet
confirmed by geochronological data. The preciseem@hation of Neogene/Quaternary
boundary is problematic due to low content of polie the sediments (Kondratieri971).
The sediments of Daumantai Formation is widelyritisted in the SE Lithuania (Vilnius
environs) where the stratigraphic subdivision andeodene/Quaternary boundary
determination is based, except palaeobotanic datthe results of lithological (mineralogical)
investigations, i.e. according to the changes dftet of Scandinavian minerals (like
pyroxene, garnet, epidote, hornblende) in the sedliim section (Satinas 1998).

The recent palaeomagnetic investigations of meatiaediments in the Eastern Lithuania
show that in a few sections — Daumantai (Balaiset al, in press) and Slaw2 — an obvious
boundary between normal and reversal polarity hasnbestablished. This boundary
preliminary was interpreted as boundary of Brunklesuyama (Fig. 2). For the lowermost
part of Slag-2 section, separated by a few sedimentation bsgakeiations of polarity are
characteristic as well. This part of section, adoay to palaeobotanic data, belongs to the
second half of Miocene (Kondratierid971) that indirectly is confirming by relativebigger
amount of chemically weathered sand grains in sewiiga But identification of established
palaeomagnetic zones is still problematic. Accadio measurements of anisotropy of
magnetic susceptibility (AMS) in the investigatextisons (outcrops) of Eastern Lithuania the
general water flow direction in the all existed isgghtary basins, despite their different age,
are generally oriented from the West to East (EjgThe anomalies of magnetic anisotropy in
the uppermost part of the Vetygala section canxXpaimed by glaciotectonic deformation
(rotation of frozen megablock) the investigatedtisec of sediments during the one of
Pleistocene glaciations.

The interpretation of Brunhes-Matuyama boundarthenDaumantai and Sl&2 outcrops
could be confirmed by results of palaeomagnetiestigations in the other sections of Eastern
Lithuania, and also substantiated by palaeobotantt lithological data — the mentioned
investigations are performed. On 2011-2012 receieednew data — the results of
palaeomagnetic investigations first of all — cobkl an essential background for revision of
stratigraphic scheme of Lithuania and surroundiegians, and also for correction of Pre-
Quaternary geological map of Lithuania. Investigasi were made by kappabridge MFK-1B,
magnetometer JR-6, AF molspin demagnetizer and ERM\NTA 250 at Nature Research
Centre of Lithuania.
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BALTIC SEA

Fig. 1. Location of investigated sections: 1 — sectiortgmp) and its name; 2 — AMS direction: a and b
— for upper and lower part of section respectivély- area of Neogene sediments surrounded by
Devonian, according to Pre-Quaternary geologicap mfLithuania (Lithuanian Geological Survey,
1:200 000, 1999). Note, that majority of investaghtsections are located outside of the mapped
Neogene areas.
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Fig. 2. Lithology and data of palaecomagnetic investigatiohthe Slag-2 section: 1 — soil; 2 — sand;3 —
silt; 4 — silty sand; 5 — clay; 6 — till; 7 — sedimts with disturbed structure; 8 — unconformitylafity:
9 — normal, 10 — reversed; 11 — area of palacontagheta gap.
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GEOMORPHOLOGICAL LOCATION AND STRATIGRAPHICAL
INTERPRETATION OF THE FLUVIAL DEPOSITS OF THE BELAY A RIVER
BASIN (SOUTHERN FORE-URALS)

G.A. Danukalova
Institute of Geology, Ufimian scientific centre,sRian Academy of Sciences, Ufa, Russia, danukalofaa@.ru

In the Southern Fore-Urals region, erosional preegsveither they are fluvial or deluvial
were playing a leading role in the sedimentatiomirdythe Neogene (Pliocene) and the
Quaternary periods.

In the studied territory, the river network starteddevelop in the late Miocene and early
Pliocene, when the regression of the Caspian Segt¢éhartectonic movements related with the
active drainage of the Paleo-Volga, Paleo-Urals il tributaries (Yakhemovich et al.,
1970; Rozhdestvensky, 1971). Nowadays, the orientaind the location of the major river
valleys of the Caspian basin follow broadly the saancient deepened river system. During
the middle Aktschagylian (2.6 Ma) the ingressiontlid sea invided the Volga — Kama —
Belaya, Sakmara and Ural river systems up to thethfeon Urals. Resulting in a large
flooding of the valleys. The Quaternary period emcterized by the development of the
hydrographic network which reoccupied the pastrrivaleys. The Pliocene to Quaternary
development of the hydrographic network is reflddtg the building of the river terraces.

The Fluvial deposits are widely developed, and banfound in landscapes showing a
different origin; they were generated during thacal or interglacial epochs as well. As a
result the structure of the alluvial complex reféethe rhythm of the warm-cold climate
alternations. Alluvium represents a link betwees glacial and marine sediments and forms
together a continuous paragenetic series of the sa®.

The alluvial deposits represent the basic elemaentthie development of the local
stratigraphic scheme and for the comparison withewotgenetic types of Quaternary
sediments. They are important in the study of thiagogeography and tectonic movements
(Danukalova, 2010).

Nowadays the best preserved terraces are locatin ilower stream of the Belaya River,
this area is the key site for the understandinthefdevelopment of the stratigraphic scheme
of the whole region. The complete set of terrasesepresented by three above flood plain
terraces, high and low flood plain. Very often thabove flood plain terrace is absent. The
lack of continuity can explained by the weatheramgd by the the sedimentation of slope
deposits above the high terraces (Rozhdestvenskyl)l High terraces have lost their
importance as geomorphological levels. All terrasese formed during the Neopleistocene
and the Holocene. The formation of the flood plaimdforms continues nowadays.

The analysis of numerous published and unpublighaterials and of some field data
permitted to establish the conditions of occurresute the stratigraphic relationships existing
in the Quaternary alluvial deposits (Danukalovalgt2010) (tab.).

The high and low flood plains are forming in thelétene. The high flood plain is
characterized by two levels (low and high). Theabfisvial facies and the overlapping of its
flood plain reflect respectively the warm-humid ahd cold periods. These facies form the I-
lll above flood plain terraces. Terraces of theibeigg of the Middle and of the Lower
Neopleistocene are absent probably because obardsiuvium of this age rest in the valley
depressions or form the base of the terraces iraithas of local tectonic deformation or of
diapir uplifts. The high banks of the valleys ardpss of the interfluves are covered by
Eopleistocene and Pliocene sediments which arngedirectly on the Palaeozoic bedrock
forming the post-Aktschagylian surface of leveling.
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BIOSTRATIGRAPHICAL CHARACTERISTIC OF THE HOLOCENE D EPOSITS
OF THE SOUTHERN URALS REGION

G. DanukalovaA. Yakovlev, E. Osipova
Institute of Geology, Ufa Scientific Centre, Russd@ademy of Sciences, danukalova@ufaras.ru

In the Southern Urals region, the Agidel Horizorhie only deposit of Holocene age. This
horizon is subdivided into lower, middle and uppebhorizons.

The Lower Holocene deposits form the lower partshef high flooded plain terraces and
consist of pebble (which can be seen for exampekiirlaman site) or of peat which are
located in the lower stream of the Belaya riverthie upper stream of the Ik and Dema Rivers
(in Tallykulevo, Mullino, Syun’l, Ishkarovo, Abdulio or Ishbulatovo sites). Those Lower
Holocene deposits also represent the basic horiabriee unconsolidated deposits of the
caves (see for example the Bajslan-Tash and thetSkdya caves et al.). The Mullino site
corresponds with the stratotype site and the BajSksh site represents the parastratotype
site of the Lower Holocene subhorizon.

The Molluscs fauna of the Early Holocene is repmesgk by 17 terrestrial species and 31
freshwater species. The variety and quantity oft¢heestrial species increase when compared
with the Late Neopleistocene interval.

Small mammal remains in the Lower Holocene depaditse Southern Fore-Urals are not
numerous. Steppe species such Qahotona pusilla (Pallas), Allactaga major (Kerr),
Cricetulus migratorius (Pallas), Allocricetulus eversmanni(Brandt), Eolagurus luteus
(Eversmann)Lagurus lagurus(Pallas),Microtus gregalis(Pallas) and near-water species
characterize these faunas. RBierostonyx torquatugPallas) continued to live at that time.
The small mammal faunas of the Trans-Urals areanaialy characterized by steppe species
andDicrostonyxwas absent.

Large mammal fauna of the Early Holocene were itianal fauna between the Mammoth
complex and the Holocene compldison priscuscontinued to live in the Southern Urals
region.

The Early Holocene time is characterized by pineedts withPicea, Betulaand some
broadleaved trees admixtureArtemisiaChenopodiaceae-herbage and meadow-steppe
associations covered the open areas. The climatevaan.

The Middle Holocene deposits are located in thedisidoarts of the high flood plain
terraces (Uteimullino |, Old Kieshki I, Yukalykukhkarovo sites etc.) and in the middle part
of the unconsolidated cave deposits (Bajslan-Taske)c The Ishkarovo site represents the
stratotype site and the Uteimullino |I and Old KidsH sites correspond with the
parastratotype of the Middle Holocene subhorizon.

The Middle Holocene malacofauna is presented byeggstrial and 24 freshwater species
which are wide spread in the moderate climate ¢mmdi.

Small mammals from the Middle Holocene depositstte# region are known in the
mountains and in the Trans-Urals. There, small maimiaxa of the next genera were
determined: Talpa Crocidura Sorex Chiroptera, Ochotona Spermophilus Sicistg
Allactaga Alactagulus Cricetulus ApodemugsEllobius Eolagurus Lagurus Clethrionomys
Arvicola, MicrotusandMustela

The variations in the species composition of theldi# Holocene faunas of the Southern
Urals evidence the replacement of the Early Holecgterppe biotopes by the forest biotopes.
Part of the mammals of the forest, meadow and weter species increased. Tundra species
were not discovered. The composition of the speeied the relationship between the
different species of the Trans-Ural faunas didhamge and was similar to the small mammal
faunas of the Early Holocene.

The large mammal faunas of the Middle Holocenekaevn from the cave located in the
mountainous part of the Southern Urals. The exigteriEquus ferus ferus a characteristic
feature for these faunas.

The Floral composition of the complex is charaetmti by coniferous-leaved forests with
the dominance dPinus PiceaandBetulaand by meadow-steppe associations. A large part of
the warm-loving broadleaved tre€gilia, Quercus, Carpinugnd Alnug is marked in the
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pollen composition. Herbage spectrum displays gelawvariety when compared with the
Early Holocene interval. The climate was warm.

The Upper Holocene deposits are located in the rupget of the high flood plain terraces
and are represented by the modern soil, form tiverldlood plain terrace and the modern
flood plain. These deposits are represented byuypial| lacustrine facies, different kinds of
cave and slope deposits (sometimes soliflucted)cripgggenic eluvium, aeolic deposits and
technogenic sediments. The Zoren’ka site corresponith the stratotype site and the
Uteimullino | site is the parastratotype of thispggp Holocene subhorizon.

The Late Holocene malacofauna is represented higr2@strial and 22 freshwater species
which are wide spread in the conditions of the maigeclimate.

At the beginning of the Late Holocene, steppe g®ewiere usual in the small mammal
faunas in the mountainous part of the SouthernsUtidleir contribution started to decrease in
the second half of this interval when the smaleftal mammal species became wide spread.
Steppe species dissapeared at the end of the loiwedthe from the small mammal faunas of
the Southern Urals. Forest, meadow and nearwat¢ogds species constitued these fauna.
The sinantrope specieRattus sp. appeared in time. Steppe small mammal species
characterize the Southern Trans-Urals faunas. Tumabar of Lagurus lagurus(Pallas)
slightly decreased whislgicrotus ex gr.arvalis andArvicola terrestris(L.) increased when
compare with the Middle Holocene faunaRattus sp. also appeared in that fauna
composition. The totality the Trans-Uralian fausased their steppe types.

In the mountainous part of the Southern Urals trgd Late Holocene mammal fauna
already developed indentical to nowadays speciadimg wide spreadEquus ferus ferus,
Cervus elaphuas well aRRangifer tarandus

Pollens ofPinus, Piceaand Betuladominated in the Late Holocene spectrums. Pathef
broadleaved trees polleilia, Quercusand Alnug decreased when compared with the
Middle Holocene intervalArtemisiaChenopodiaceae-herbage associations covered éme op
woodlands. The Climate was warm.
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FORAMINIFERAL RECORD AND HIGH RESOLUTION SEISMIC
STRATIGRAPHY OF THE LATE HOLOCENE DELTAIC SUCCESSIO N OF THE
OMBRONE RIVER (NORTHERN TYRRHENIAN SEA, ITALY).

L. DiBella!, V. Frezzd, L. Bergamir?, F.L. Chiocct, F. Falesé', E. Martorelli®, C. Tarragont',
M.G. Carbont
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The marine sector between Piombino-Elba Islandh¢oniorth and Argentario-Giglio Island
to the south is dominated by the Ombrone Riverad&uch river has a considerable load
discharge in comparison to the limited drainagarbasea and is responsible for the natural
processes of transport and coastal evolution of ghtire basin. Its fine sediments are
dispersed along a wide area between the Elba Isladdhe Argentario Promontory. During
the last low-stand, the continental shelf was lgrggposed and the Ombrone River flowed
into the Tyrrhenian Sea several kilometres to tlestvof the present mouth (Carboni et al.,
2005).

The Holocene evolution of the Ombrone delta wasastarised by flooding of the coastal
plain during the rapid sea-level rise, thus giviisg to brackish marshes or lagoons. Sea-level
rise was punctuated by minor still stands, durirtgci the river was able to build fluvio-
deltaic bodies into the paleovalley (Bellotti et, &004). At the end of postglacial sea-level
rise (about 6000 yr BP), the Ombrone River flowadai large lagoon, partly closed by
prograding barrier-beaches (Bellotti et al., 20(@¢diment deposits referable to Etruscan-
early Middle Ages (2800 to 700 yr BP), are consatiée, as fluvial supplies were very high
during cool-humid periods. At 700 yr BP, sedimentatvalues were low because of
anthropic impact on this area (Bellotti et al., 2D0From 500 to 200 years BP, a new phase of
high sedimentation rate started, related to a haotid climatic oscillation kwon as the Little
Ice Age (LIA) coinciding with the maximum progradat of the delta. Successively an
erosive phase affected the delta area caused kgraase in solid supply, related to human
actions (dams, wetland reclamations) or to a rlidécrease.

The submarine portion of the Ombrone River delta lsa subdivided into delta front and
prodelta slope. The prodelta slope develops bet&8en and about 90-100 mwd.

Single-channel, very high resolution seismic pesfishow three distinct seismic units (A, B
and C), overlying the LGM unconformity, and formddring the last sea-level rise and
highstand. The most recent unit (unit A) has airtistseismic facies characterised by high-
amplitude and high-continuity reflectors generadiifected by soft-sediment deformation
(creep). This unit formed during the highstand phasd covers almost all the shelf area,
exceeding 46 m in thickness off the Ombrone Riveutn. It can be subdivided into several
sub-units (at least six) possibly related to dddtiphases of delta construction. Unit B lies
above unit C and is characterised by a transpaeiamic facies. It is distributed over the
shelf with thickness of about 10-14 m and possibiyned during the late transgression-early
highstand, before the construction of the wave-tated delta.

In this study we discuss temporal and spatialifigion patterns of the benthic foraminifera
collected in cores comprising sediments of Holocage. The specific aim of this paper is to
document the paleoenvironmental changes in the @mebRiver delta area, by comparison
with appropriate modern analogues. In this areegentebenthic foraminiferal assemblages
have been extensively studied and a bathymetra@htion parallel to the coast was defined
(Frezza and Carboni, 2009). The quantitative andlitgtive changes in foraminiferal
assemblages reflect the impact of factors as ocgamatter and oxygen content, sediment
type, and presence of seagrass.

Seven cores collected in 1996 on the delta frobt28.1 mwd) and on the outer continental
shelf (76.4-105 mwd), were considered in this studye cores mainly sampled sediment of
unit A. The upper part of unit B was found onlyoine case.

Two radiocarbon dates from core NK2 and one fronBNkere performed at the CEDAD
(University of Salento, Italy). The analyses weggried out on benthic foraminifera at the
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bottom (sample NB1) and at -32.5 cm (sample NBX6he core NK2, and at -136.5 cm
(sample NC14) of the core NK3. All the results skdviLate Holocene ages: NB1: 2815+100
cal yr BP; NB16: 302+45 yr BP; NC14: 656193 caBR.

The micropaleontological analysis was carried outactotal of 96 samples. The Q-mode
Hierarchical Cluster Analysis (HCA) was appliedth@ results of quantitative analysis. The
samples of the 4 cores from the delta front wergsictered into a single statistical analysis,
whereas the 3 cores from the prodelta slope-camthehelf were analysed separately. On
the whole, seven clusters were recognised by th&.HEach cluster is characterised by rather
homogeneous foraminiferal content, which may besimred as corresponding to a distinct
environment, ranging from infralittoral to lowercalittoral zones.

Ammonia parkinsonianassemblage (20.3-55.4%) was found in 6 samples fhe NK7
core and indicates an infralittoral environmentrelterised by fresh-water inpldmmonia
tepida Elphidium decipiensand Elphidium granosunassemblage was found in 23 samples
from the cores NK7, NK8, BOK5, and BOK10. This igypical infralittoral assemblage
characterised by taxa normally found in shallowim&ideposits near fluvial deltas, and it is
comparable to the moderAmmonia spp. andElphidium spp. assemblage (Frezza and
Carboni, 2009)Bolivina catanensi@ssemblage (9.3-16.7%) was found in six samptas fr
core NK8 and it is characterised by a dominancBddifvina spp. (17.3-29.7%), that could be
representative of relatively prolonged periods géakia at the sea bottom. In the recent
sediments of this areBolivina spp. assemblages are not present. However, cof i€
collected very close to the Ombrone mouth, wheneaecent samples studied by Frezza and
Carboni (2009) were located in the same akéavulineria bradyana‘high dominance”
assemblage, comprising 10 samples from core NKdoisinated by. bradyanawith very
high percentages (56.2-72.4%), denoting stressetoeamental conditions, related to very
elevated input of organic matter by the OmbroneeRivThis foraminifer shows an
opportunistic behaviour in organic matter enricsediments, and it dominates assemblages
corresponding to a transition between infralittaaatl upper circalittoral environment, in the
Mediterranean areas characterised by the presdnideeo mouths.Valvulineria bradyana
“low dominance” assemblage consists of 10 sampters tore NK2, 9 from core NK4, and 4
from core BOK10Valvulineria bradyands the dominant species, but with percentagesrlowe
than 50% (11-49%). The structure of this assembléage regards the percentages of
dominance) allows comparison with the modern aasioci found in the recent sediments
(Frezza et al., 2005; Frezza and Carboni, 2088)imina marginataand Melonis spp.
assemblage includes 7 samples from core NK2 andod NK3. These species are
characteristic of circalittoral muds with high ongamatter, butMelonisspp. does not seem
to tolerate strong ecological stress. This asseagebles comparable td. marginata
assemblage present in recent sediments of the loweslittoral zone (Frezza and Carboni,
2009). The circalittoral assemblageigerinaspp. andBigenerina nodosariés characteristic
of 12 samples from the core NKQBvigerina spp. comprise two specied.(peregrinaandU.
mediterraneqrecorded from the circalittoral zone and veryradant in bathyal muds, as well
asB. nodosaria On the whole, this association shows a high anityl with the circalittoral
U. mediterraneaassemblage, today present in front of the OmbiRiver delta, at water
depths exceeding 100 m (Frezza and Carboni, 2009).
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LATE PLEISTOCENE EOLIANITES IN THE AEGEAN:
PALAEOENVIRONMENTAL INFORMATION AND SEA-LEVEL RELAT  IONSHIP
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Thin layers of yellowish calcareous sandstone aceramon feature in many areas of the
Aegean (e.gFytrolakis & Papanikolaou, 1979 hey are rich in marine bioclasts and have been
interpreted either as shallow marine sedimentseolian sandstone, with obvious contrasting
implication for sea-level reconstructions. We haweestigated this type of sandstone on the
Cycladic islands of Antiparos and Despotiko in tbentral Aegean. On these islands,
yellowish calcareous sandstone occurs in many abastcrops and it is also found as up to a
few meters thick sheets covering metamorphic raékbhe Attic-Cycladic Crystalline of the
Central Hellenides. In some localities more thamnlthick terra rossa type paleosol is
preserved below the sandstone. The calcareoustsaadseferably fills pre-existing relief of
the underlying crystalline, therefore the thickesturrences are found in intermittent creeks.
The sandstone can be mapped from below sea-level mpre than 110 m altitude. There are
abundant occurrences in almost every part of thestgated islands, but they are most
common in the north and northwest parts. Genertily, sandstone layers and the internal
lamination are parallel or at shallow angles toglupes of the underlying crystalline without
forming any morphological terraces. In some casesimuous layers of the sandstone can be
traced for more than 20 m altitude. Cross-beddiag reen observed in very rare cases and
usually dips steeply towards the SE.

The calcareous sandstone (in Greece commonly cdilleds poros”) is strongly dominated
by marine bioclasts (Corallinaceae, foraminiferastgppod and bivalve fragments, etc.) with
siliciclastic components hardly exceeding 20%. §rains are well-rounded and well-sorted
in the medium sand to coarse grain sizes. Teraégastropods have been found in some
places, of which two samples gave calibrated radllmon ages between 31500 and 43000
B.P.

Several vertebrate tracks and trackways have beendfin two outcrops on Antiparos
(Bickel, 2011), comparable to those on the islasfdslallorca and Sardinia, both in age and
size. Tracks have been found on bedding surfacdsirarcross-section, where tracks are
concentrated along certain horizons; the tracksupréo 11 cm wide and 4 cm deep. Track
morphologies suggest that the traces may have pesfuced in moist sand. On bedding
surfaces at least two distinguishable trackwaysreterded. Due to overlapping tracks and
weathering, the differentiation betweenanus and pes impressions is challenging. This
situation and the relatively short length of indwal trackways (<1.50 m) make stride and
pace measurements difficult. The track morphologeg. preservation of a cloven hoof
track) and trackway sizes indicate an artiodactylmammal in the size range of a goat, deer
or antelope as producer. There is no evidencéhtoptesence of goats in the Cyclades during
the Pleistocene (Masseti, 2009), but fallow degrraven at least for the Neolithic period by
bone remains found during rescue excavation irtiigaros Cave,¥aon, 2006).

Based on the sandstone altitude distribution, sediary structures (e.g. pin-stripe
lamination, high-angle cross bedding, rhizolithgrtgbrate trackways and occurrence of
terrestrial gastropod shells) we conclude an aeobegin of this sandstone. Horizons
containing dm-sized, angular metamorphic clasthiwitvell-rounded and well-sorted aeolian
layers point to interaction of wind-blown and Hlbpe processes. Therefore these sediments
are interpreted as sand ramps (e.g. Bateman ePCil2) that formed during periods of
increased aeolian activity during the late Pleistec Common rhizoliths and some traces of
small tree trunks indicate the influence of vedgeratluring dune formation, which is also a
common feature in sand ramp deposits.

The global sea-level at the time of the depositiodicated by radiocarbon data, was about
60 to 100 m below the present one (Caputo, 20039o/ling to modern day bathymetry this
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resulted in a shift of the coastline at least 4 &way from the present position and the
exposure of a large flat area of the Cycladic shetfe probable source of the bioclasts of the
investigated eolianites. Submerged archaeologemains around the investigated islands
indicate >0.5 mm/year of local subsidence addilieaahe global sea-level rise (Draganits,

2009). Thus the combination of the present altittateye of the eolianites with the lowered

sea-level during the time of their formation indes that the marine bioclasts have been
blown more than 150 m uphill.

The comparison of the late Pleistocene eolianitiés modern dunes shows considerable
differences. Modern aeolian dunes on the invesidheglands are very rare, always related to
sandy beaches and they hardly can be found abowe dlfitude. Modern dunes show quite
considerable vegetation cover, they have much smgthin sizes and low bioclast content
compared to the calcareous sandstone. Compareddermday conditions these differences
probably imply an increased windiness during threnfion of the late Pleistocene eolianites.
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RELATIVE SEA-LEVEL CHANGE IN THE CENTRAL ADRIATIC D URING THE
LAST 1.5 KA YEARS
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On the particularly exposed sites on rocky coas$tshe Central Adriatic islands (Vis,
Ravnik and BiSevo) in Croatia, biogenic littorams built by the coralline rhodophyte
Lithophyllum byssoide§ormerly known ad.. lichenoide} were found. They were mapped,
measured and sampled f8€ dating. The presence of thick and well-develdpigtbphyllum
rims, considered to be precise (10 cm) sea-lewdicator (Laborel, 1986; Laborel et al.,
1994), points directly to the rising sea-level eomment. Here we present new sea-level
reconstruction for the past 1.5 ka years basediisrbiological indicator.

The obtained results revealed four phases of sed-lthanges. The sea-level was near
stable from around 1400 till 1170 cal BP, in thalbages Cold Period (DACP), then during
the Medieval Climate Anomaly (MCA) 1170 till 6201d3P the sea-level increased at a rate
of 0.71 mm/yr. During the Little Ice Age (LIA) 620l 310 cal BP it was near stable again.
Later, the sea-level started to rise at a muchdipeeate particularly during the Current
Warm Period (CWP). These data were compared widdigtions derived from a glacio-
hydro-isostatic model associated with the Last i@laxycle (Lambeck et al., 2004; Lambeck
and Purcel, 2005). If the isostatic-eustatic congmbris separated, this area reveals almost
stable tectonic conditions during the past 1500s/ea

Our results show that large algal rims grew dunivegr-stable sea-level conditions that
occurred during two relatively colder periods ire thast 1500 years. They also reveal that
well-developed (up to 1.8 m wide) upper levels lgiaarims were formed during the300
years of stabilisation during the LIA, which alsorresponds to the time needed for the
formation of the tidal notch that is widespread atightly submerged today. The obtained
results have been also compared with archaeologiagters, e. g. submerged port remains of
the ancient Issa harbour on the island of Vis (feait al., 2010) and other available data
along the Croatian coast.
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GLACIAL SEQUENCE AND STRATIGRAPHY OF THE SALZACH FO RELAND
GALCIER BASIN (SOUTHERN GERMANY) — REVEALED BY NEW MAPPING,
DRILLING AND DATING
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In the context of a geological mapping programrh¢he Bavarian Environment Agency
(LfU) sediments of the Salzach glacier area in et Germany have been investigated.
Complementary to surface mapping a deep reseailiimgdiwvas undertaken. Continuous
coring reached the base of the Quaternary in niznre 110 m below surface. Geological and
geophysical logging, sampling and dating attempth® core material have been conducted
and revealed some details from the local sedimentdtistory of glacial advances and
retreats in the Salzach glacier basin. A first igliatill is documented directly on top of the
hardrock surface in the very bottom of the basiecdiise of its dominantly fine material the
till is considered to be a water lain till. The agehitherto unknown. Thick piles of lake
sediments above the water lain till are tentatiatyibuted to the time before 200 000 years
(MIS 7 and older). A strong discontinuity separatesolder lake sediments in the lower part
of the basin from younger lake sediments and aseogravelly but partly diamictic infill in
the upper part of the basin. Dating and pollen yaimlassigned the coarsening upwards
sequence (from fine lake sediments to coarse flgravels) to a deposition during the last
glacial cycle. Whether the diamicts from early lgkstcial time are of glacial origin or not is
still a matter of discussion. The last glacier maxin lodgement till finally covers the drilled
sequence on the very top. This upper most tillosnected with drumlin formation on the
surface of the Salzach glacier basin area. Furiheestigations are in progress (e.g.
paleomagnetic analysis). A discussion and compansith glacier sequences from other
glacial basins of the circum Alpine area is intathde
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THE AGE OF AN ARCHEOLOGICAL ARTEFACT BEARING PLEIST OCENE
FLUVIAL DEPOSIT AT HAPPISBURGH SITE 1, NORFOLK, UK.

M. H. Field
Leiden University, The Netherlands m.h.field@ardétideuniv.nl

A fluvial deposit (part of the Cromer Forest-bedrRation) occurs below the modern beach
between Happisburgh and Cart Gap in Norfolk, UKplaces the channel is overlain by the
Middle Pleistocene Happisburgh Till (the lowest nemof the Happisburgh Formation).
This locality has been called Happisburgh Site 1.

The discovery of a handaxe in the channel deposi2B000 prompted an AHOB (Ancient
Human Occupation of Britain) team to undertake wraeation in 2004. The result was the
recovery of a small worked flint assemblage. Cdle@premains suggested cooler conditions
at the time of deposition than prevail in southteas England today. Cut marks on bone
indicated butchery had taken place and the presein&evicola molars pointed to an age of
between 500 to 600,000 years old.

In 2009 a team from Leiden University, The Nethadka began to dig at the Happisburgh
Site 1 in collaboration with AHOB project membefd$ie aims were to expand what was
known about the geography of the channel deposits their stratigraphy, examine the
sedimentological setting, undertake a palaeomagrsttidy, recover more artefacts, and
undertake a palaeoenvironmental investigation (witipalaeobotanical bias). Preliminary
results from the excavations have contributed ® diebate about the age of the fluvial
deposits which, of course, has implications for thmlerstanding of hominin ecological
tolerance, biogeography, and the timing of homimiesence in northwestern Europe. These
initial results will be presented.

Work on the Happisburgh Site 1 site is on going andther field season has just been
completed in July 2012.

Field, M.H. In press.The first British record ofActinidia faveolataC.Reid & E.M.Reid.Quaternary
International.
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STRATIGRAPHIC AND MORPHOLOGIC EVIDENCE OF THE HOLOC ENE
EVOLUTION OF THE ITALIAN AND SLOVENIAN WATERS
(NORTHERN ADRIATIC)
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The seabed of the northernmost part of Adriatic 8ea key area to understand the
processes related to Holocene sea-level and ctimatiations. This zone, which lies between
Istria Peninsula, Karst and the Friulian Plain,disided between Italian, Slovenian and
Croatian territorial waters and this administratifgmentation has strongly limited
international cooperation in the past. In May 2@l2am of Italian and Slovenian researchers,
on-board of the research vessel “Urania”, surveyedshelf between ltalian and Slovenian
coasts. During cruise, named NAD2012, about 400 dfMCHIRP-sonar seismo-acoustic
profiles were acquired in the whole area and 1@igraores were collected in the Italian
waters. The new data gathered during NAD2012 craliseved for the first time to observe in
continuity the stratigraphic transition from thaduslal plain of Friuli to the rocky coast of
Istria. A robust chrono-stratigraphical framework the general setting of the Northern
Adriatic shelf is supported by the geophysical higatetric and stratigraphic data collected
during cruises VE2004 and VE2005, that led to ttaelpction of the geological map of the
Italian seabed, northern of Po river mouth (Tridcat al., 2011).

In the last years Harpha Sea carried out a mutibleathymetric survey of the Slovenian
Waters, leading to the production of a very higfirdéon DEM. This is revealed as a
fundamental tool for understanding the sea-floorphologies and to plan the acquisition of
the new seismo-acoustic profiles during NAD2012.

The area between Monfalcone and Piran Bay is ctaiaed by a mud-dominated body
consisting of Holocene marine deposits, with a maxn thickness of about 25 m in Piran
Bay and that thins toward the Friulian coast, whbheedelta system of Isonzo &) River is
present. The marine sedimentary body seals theiallplain that occupied the area until ca.
7.5 ka BC, when sea-level rise led the Adriaticdabccupy the Gulf of Trieste (Ogorelec,
1981; Covelli et al., 2006; Trincardi et al., 201The evolution of the investigated area is
constrained by a main threshold corresponding & dhep morpho-structural depression
existing in front of Savudrija Promontory. Connekte the first depression, some very large
submarine dunes characterize the NW corner of 8lameboundary, and their origin seem to
be related to main stream entering in the northestmAdriatic sector with a
counterclockwise direction. Another shallower buoiportant erosional scour is present in
front of Piran Promontory.

The ancient alluvial plain is characterized by anptex network of fluvial ridges, with a
general ENE-WSW direction, fed by the valleys dirgrKarst and Istria; moreover the DEM
highlight an incised meandering paleochannel, reizadple from the Italian shelf to Koper
Bay, partly sealed by the deltaic progradatiorhefisonzo River.
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PALAEOENVIRONMENTAL CHANGES RECORDED IN THE SEDIMEN TARY
ARCHIVE OF THE COASTAL LAKE SAKI (WESTERN CRIMEA) A ND THE
BLACK SEA LEVEL FLUCTUATIONS DURING THE HOLOCENE

N.Gerasimenkl D.Subettt, V.Bakhmutol L.Dubis

Taras Shevchenko National Univeristy of Kyiygarnet2@gmail.confHerzen State Pedagogical University, St.
Petersburg,
®Institute of Geophysics of Ukrainian National Acageof Sciences, Kyiv

The lake Saki is a former lagoon of the Black $eia.located in the steppe area adjacent to
the Crimean Mountains. Marine sediments recovetetthea bottoms of the Saki cores, are
overlain by mineralized lake deposits with fine laation of dark clay bands (the result of
runoff during wet seasons) and white salt layeusnfaer evaporites). The seasonal origin of
the lamination has been suggested, and, on the bfsgarve counts, it has been shown that
the lake separation from the sea had happened kx84 (Shostakovich, 1934). In the new
borehole (45°07'N, 33°33'E), varve deposition haded following 5380-5530 cal yr BF'C
AMS (Subetto et al, 2009). Within the Russian-Uki@n research project
(“Palaeogeography and climate of the North Black @aring the Holocene”, 2009-2010), the
study of this boreholeincluded lithology, pollen, quartz micromorphoscppy
magnetomineralogy and palaeomagnetic analysis.nidgnetostratigraphy of the Saki Lake
deposits corresponds well to the Holocene magnataoclogical framework of West Europe
(Turner and Thompson, 1981) and NE Europe (Bakhm@006). Paleosecular geomagnetic
variations, together wit'C AMS dates, have been used in order to estaliisictironology
of the Saki sequence. Multiple environmental oatidhs which happened during formation
of the studied sediments have been reconstructeely &re compared with the Black Sea
level fluctuations revealed by the marine geolag{Balabanov, 2007; Konikov et al., 2007).

During theLate Atlantic climatic optimum the Early Novochernomorean transgression of
the Black Sea occurred, and the sea gulf existdukiplace of the lake Saki. Marine mollusks
are abundant in the corresponding deposits, allrtgugrains originate from water
environment, and magnetomineralogical parametetheosediments are exceptionally high,
as well as the pollen counts of arboreal and bteaded taxa. The gulf was surrounded by
the forest-steppe. This indicates that the clinveds wetter and warmer than nowadays. At
the end of this phase, the gulf was separated tlmmsea and became shallow (intense
carbonate accumulation and strong chemical weathari the quartz grains surfaces). The
forest-steppe was replaced by mesophytic steppe wHImM climate became less wat.the
end of Atlantic(4643+41 — 4684+37 uncal yr BP), the climate wasl @s it is evidenced by
a significant decrease in pollen counts of broade trees. Magnetic mineralogy shows a
decrease in precipitation of the finest clay fractiand quartz grain morphoscopy indicates
the very low aeolian activity and an increase inoft The regression of the Black Sea
occurred 4800-4600 yr BP (Balabanov, 2007).

The following warm phase is marked by pollen appeee of thermophylloudilia
platyphyllous, Hedera helix, Cornus mamd an increase in magnetic susceptibility of the
lake deposits. Quartz grains with fluvially rewadksurface dominate. This phase coincides
with high stands of the Black Sea 4500-4300 yr Bfthe end of thdzarly Subboreal(prior
to the palaeomagnetic event of 4000 yr BRhus andAlnusstrongly dominated (or pollen
productivity of broad-leaved species was low), #mel steppe became mesophytic. This can
be an evidence of a cool and wet climatic phasaar@umorphoscopy indicates the stable
sedimentation regime in the lake. The regressias@lis shown at this time (4200-4000 yr
BP) both in NW and NE parts of the Black Sea. Whedle Subborealstarted with a phase of
warm and dry climate: grassland with halophyticoaggtions in the plain, predominance of
oak in the mountain forest, and intense salt act¢ation in the lake. A short cool and wet
phase has occurred prior 3630+90 uncal yr BP ssavidenced by a prominent decrease in
pollen percentages of herbal xerophytes and breaeed trees, as well as in pollen
appearance of wet-lovingagus, Hedera, HumulusindViscum The strongest aridification
started following 3630+90 uncal yr BP (predominanédrtemisiapollen, huge amount of
quartz grains which surface was reworked by aegiiacesses, and abundant microcrystals

32



INQUA SEQS 2012 MEETING

AT THE EDGE OF THE SEA: SEDIMENTS, GEOMORPHOLOGY, TECTONICS, AND STRATIGRAPHY IN QUATERNARY STUDIES.
26-30th, September 2012 Sassari, Sardinia, (Italy)

of gypsum). The magnetic parameters of these dipebbw that the lake became very
shallow. The dry steppe occupied the plain, redacdf forest occurred in the mountain
foothills, the lake dried up frequently, and aeol@ocesses were the most intense during the
whole period studied. This phase corresponds th bignds of the Black Sea during the
Dzhemetinian (Novochernomorean) transgression. Gégnning ofthe Late Subborealis
established above the level of the palaeomagnegéioteat 3300 yr BP, on the basis of a new
increase in pollen percentages of mesophytic herd trees (particularly wet-loving
CarpinusbetulusandFagug. It was the last climatic phase when the high iditynprovided
such an extensive spread of mesophytic herbs iardee The quartz grains of aeolian origin
are absent in the corresponding deposits. On timrazy, the second half of the Late
Subboreal (the palaeomagnetic event at 2700 yr &y warm and dry. The lake was
surrounded by xeric associations from Poaceae Anemisia In the mountain forest,
Quercusdominated over the wet-loving trees. This phasecotes with the last peak of the
Dzhemetinian transgression (2700-2600 yr BP). éndbre, this depth interval is the last one
with such high pollen counts of broad-leaved trédss can be connected with a cooler
climate of the Subatlantic, or with human impadilléh appearance of Cerealia ahgyjlans

at these levels is evidently connected with theeésettlements on the Black Sea shore.

At the beginning of theEarly Subatlantic the grassland with a low participation of
xerophytes existed around the lake. Pollen pergestaf Cerealia reach their maximum at
the corresponding depth interval. At the level prio 2360+50 uncal BP, the role of
Chenopodiaceae pollen sharply increases, and pofldQuercusdisappear. Farming and
cutting down the most valuable timber probably watréheir peak then. On the contrary, the
phase, following 2360+50 BP, was marked by a spodaitemisiasteppe in the plain and
almost complete disappearance of wet-loviFggus and Carpinus in the mountains (the
palaeomagnetic event at 2100 yr BP). This arid @hiasalso traced in the magnetic
parameters. The Nymphaean transgression of th& Baa started at that time (Balabanov,
2007). Pollen of Cerealia have not been found endbrresponding deposits. The first phase
of the Middle Subatlantic,following the palaeomagnetic event at 1700 yr BRs rather wet
and cool. The lake was surrounded by mesophytmpsteand the role of broad-leaved trees
decreased (or their pollen productivity got loweart before). Far-distance transporBetula
andPiceapollen became noticeable. In the deposits, cooredipg to the “Medieval climatic
optimum” (the palaeomagnetic event at 1100-1008Br the last phase of the Nymphaean
transgression), pollen of broad-leaved trees oowure frequently than before, and Cerealia
appear again (the effect of farming in the Late &yine settlements of Western Crimea).
Magnetic mineralogy shows the last peak in an imbwérrigenous material into the lake, the
feature which is typical for the transgressive megyi In the deposits of the beginning of the
Late Subatlantic(the palaesomagnetic date of 700 BP), the pollacgmeages ofrtemisia
andBetulabecame higher at the expense of a decrease impudlleroad-leaved taxa. Quartz
grains, which surfaces were reworked by aeoliarcgsses, appear again. Thus, in the area
studied, the climate of the “Little Ice Age” wasdamparticularly around 400 yr BP (based on
varve counts). A significant increase in pollen mtsuof broad-leaved trees marks the
beginning of the modern warm phase at the levalrat®50 yr BP (based on varve counts).
At its start, the phase had a drier climate thamvauays: ArtemisiaPoaceae steppe
surrounded the lake Saki then, whereas the medotgppe exists here at present.

Thus, cyclic alternation of warm and cool phassesyall as wet and dry phases during the
last 5,500 years is recorded in sedimentary seguehthe lake Saki. The regional ecotones
at transition between the steppe and forest-steppkee mountain foothills appeared to be
very sensitive to climatic changes. The direct @ation between temperature and moisture
regime is absent, but after 5,000 years, the ntgjofiwarm phases were drier than the cool
phases. The duration of a phase alters betwee2D®00 years. The climatic oscillations
occur through the progressive trend to an increasBmatic continentality from the Atlantic
to the “Little Ice Age”. The driest phase occurtbdugh 3600-3300 BP (following 2140-
1880 cal yr BC). The Late Atlantic optimum (prio88-3530 cal yr BC) was the warmest
and wettest phase. Human impact (pollen of Cerealidluglansfrom the Greek settlements)
appeared ca 750 cal yr BC, and, later on, it retyuiacreased during the wet phasés.
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general, warm and cool phases coincide with higd bBw stands of the Black Sea,
respectively. Still in the area studied, the chiogy of both marine and lacustrine
sedimentary archives needs the further elaboration.
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FURTHER U-SERIES DATA FROM THE LATE PLEISTOCENE DEP OSITS OF
CAPO SAN MARCO (SARDINIA): AN OPEN CHEMICAL SYSTEM OR EVIDENCE
FOR A ~70 KA HIGH RELATIVE SEA-LEVEL ?

B. GhaleB, C. Hillaire-Marcel, S. Carborf, L. Lecc&

1. GEOTOP-UQAM, CP 8888, Montreal (Qc) H3C 3P8, Canada
2. Dipartimento di Scienze della Terra, UniversieCagliari, Italy

In a recent paper, D'Orefice et al. (Alpine & Medianean Quaternary 25, 2012) report an
apparent®Th-age of 70+4 ka for a colony of the cofladocora caespitosat the well-

: known site Capo San Marco (e.g., Carboni et al.,
XXXX). Further measurements in a sample from
this site yielded partly convergent information.
Three biogenic carbonate remains were sub-
sampled. One fragment of tke caespitosaolony
seen in the lower-left part of the picture, one
fragment of the Cardium shell and a small
unidentified carbonate tubule from the upper-right
filing. It was unclear if the overall sample
represented the same depositional unit or if two
distinct events might have been recorded here, by
each of the sub-units sampled. Following usual
procedures (mechanical cleaning, grinding, XRay
analysis, spiking & chemical extraction of U and
Th), all samples were analyzed on a Triton™ TIMS

instrument.

Despite evidence for a relatively open system, fata theC. caespitosaolony suggest it
assignment to the Marine Isotopic Stage (MIS) JesTs in contradiction with the age cited
above. The U-content of the two specimens diff@399+0.088 (+1 s) vs. 2.557+0.010.

[U+2s] [Th+2s] | PUPV) | (3ThPU) | #Th- | (d®U),
ppm ppb * * age £2s %0
+2s +2s (ka)
Coral 2.557+0.01 90.6+£7.9 | 1.124+0.00 0.730+0.011 1374 18319
0 6
Cardiu | 0.781+0.00| 5.968+0.00| 1.225+0.00| 0.463+0.005 66+1 27118
m 3 3 7
Tubule | 0.976+0.00 12.37+0.68| 1.201+0.00| 0.517+0.007| 77.4+1. | 250%9
4 8 5

The hypothesis of a diagenetic uptake of U in tppagently "younger" specimen does not
stand strong. On one hand, the isotopic signattit@i® uranium £U/2%U initial activity
ratio: 1.15+0.03) points to an authigenic "marimglgin. On another hand, any attempt at
correcting the sample age assuming an "authigdéraction of about 2.5 ppm vs. 0.5 ppm of
recently-uptaken diagenetic U, does not carry tpe sufficiently back in time to fit with a
MIS 5e assignment. Thus, the most likely explamafor the difference in the authigenic U-
content would relate to a significant differenceambient water paleotemperatures (with
much colder waters being present during the priatiph of the 70+4 ka specimen). The two
2Th-ages obtained on biogenic minerals from the wppat section of the sample,
correspond to a diagenetic phase of U-uptake. dnhifpothesis of an "early" diagenetic U-
uptake phase, the ages obtained would give sonmdue the presence of marine deposits
dating from ~ 70 ka at Capo San Marco, althougld/Sedimentological evidence for a ~ 50
ka hiatus within the marine sequence of Capo Sarcdas lacking. Nonetheless, if the
existence of a high Mediterranean sea-level at «k&0cannot be considered ascertained
based on the above data, convergent informatiosiseabout a high sea-level of this age
elsewhere (Barbados, Turkey).
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THE ARCHITECTURE OF INCISED VALLEY-FILL AS ARECORD OF
THE RELATIVE RATES OF SEA-LEVEL RISE AND SEDIMENT S UPPLY

K. Gobd, M. Ghinassi2, W. Nemec?

1Department of Earth Science, University of Berdéorway,Katarina. Gobo@geo.uib.no
2Department of Geosciences, University of Paddady |

The deposits of transgressive and highstand systexots have the highest preservation
potential in incised valleys, which suffer littleosion from storms and are virtually free of
sediment removal by alongshore drift. Incised waflé successions, therefore, provide a
valuable record of the relative rates of base-leisd (accommodation-space creation) and
terrestrial sediment supply (accommodation-spafilérig). In terms of these two parameters,
four scenarios for an incised valley-fill are sustgel by previous studies (Fig. 1): (A) a rapid
sea-level rise combined with relatively low coassgliment supply, resulting in a Gilbert-type
bayhead delta prograding slowly in a rapidly aggrgdnd shallowing prodelta environment
(e.g., many postglacial fjord-head deltas); (Bppid sea-level rise combined with relatively
high coarse-sediment supply, resulting in a quigktpgrading Gilbert-type delta; (C) a
gradual sea-level rise combined with relatively lo@arse-sediment supply, resulting in the
classical estuary with a bayhead delta, muddy akbtisin and an outer barrier/tidal-inlet
complex; and (D) a gradual sea-level rise combingtl relatively high coarse-sediment
supply, resulting in a fluvial-dominated valleykfiConsidering the additional controlling role
of climate, syndepositional tectonics, and marggime, it is rather obvious that this range of
basic scenarios may be far from exhausting the-aatpectrum of incised valley-fill cases.

It is suggested that, in particular case studretead of pigeonholing the case into one of
the four categories (Fig. 1A — D) — an attempt &haather be made to distinguish it from
these end-members and recognize its own specifioafiive conditions. A case study from
the southern margin of the Corinth Rift, Greeceprssented to show an ‘intermediate’ type
of valley-fill, additionally influenced by syndeptienal tectonics (Fig. 1E).

A Based on Mastalerz (1995) and some fijord deltas B Based on Postma (1984} and Breda et al. (2009)

high

G = Gilbert-type delta G = Gilbert-type delta

C Based on Zaitlin et al. (1994) D Based on Simms et al. (2006)

low

RATE OF BASE-LEVEL RISE (RBLR)

B/l = barrier/inlet complex

CB = muddy central basin

low RATE OF SEDIMENT SUPPLY (RSS) high

——————— Presentcase study ——————
E High RSS

Stepwise high RBLR LEGEND

B st wial = rsT fuvial HST fluvial

-LST delta TST bayhead delta HST delta/prograding shareline
-LST offshore marine TST and HST offshore marine

Faulted growth anticline @ Sequence boundary
(hinge of valley-parallel relay ramp)
G = Gilbert-type delta

Fig.1. (A-D) Schematic end-member models for intigalley-fill in terms of the relative rates of smeént supply
and base-level rise (key references are givenéndiagrams). (E) A case-study model from the CorRift's
margin, which differs from the end-members by baihgracterized by a high rate of coarse-sedimeplgand a
rapid but stepwise relative sea-level rise. Théesisaundefined and thought to be a fractal, aptiverayed system
scales with the depth ratio of the sediment-suppglgtream and the host water basin.
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The present study of the Pleistocene Akrata patEy documents a gravelly valley-fill
that lacks evidence of tidal activity, shows coesadble wave influence and is dominated by
bayhead shoal-water deltas succeeded by a Giljgmtdelta. The Akrata palaeovalley was
~3 km long, up to ~2 km wide and at least 120 mpdeecised in similar older syn-rift
deposits probably due to the rift margin uplift dined with the OIS 10 eustatic sea-level
fall. A stepwise rapid marine invasion drowned tadley, resulting in an infilling in ~30 ka
in association with the OIS 7e and 7c eustaticleeal- rises. The age of the valley-fill
deposits is estimated from the available chrontigtegphical data (McNeill & Collier, 2004;
Rohais et al., 2007) integrated with a new field/ew.

The filling of the Akrata valley commenced witlgeavelly basal alluvium deposited during
the relative sea-level lowstand. The first stephef subsequent marine transgression resulted
in a shoal-water bayhead delta comprising moutl btacked in a compensational manner,
indicating a still limited sediment supply and aotagenic lateral switching of delta
distributaries under a rising relative sea levéle Becond step of rapid marine flooding gave
rise to a valley-wide, single-lobe shoal-water aelith a wave-worked front and steeper
slope, indicating significant increase in sedimsmply. The vertical stacking of the bayhead
shoal-water deltas increased the bathymetric reliethe valley. The next step of marine
transgression drowned the relief, resulting in db@&t-type delta that overstepped the
previous ones and reached the valley mouth, wrolenihg the bulk of the valley-fill
succession. The advancing delta recorded shortargea-level fluctuations, as evidenced by
changes in the delta's brink-zone trajectory aedygometry of its foreset-topset contact.

Since the magnitude of the eustatic sea-legekrDIS 7e and 7c was insufficient to create a
120-m accommodation space (Westaway, 2002), agsirapact of tectonic subsidence is
inferred. The formation of a valley-parallel relegmp is thought to have pinned down the
nucleation point of the consecutive deltas and gty acted as a topographic barrier for
marine invasions. As a result, the gravelly allaviin the upstream segment of the valley was
piled up into a monotonous succession combining AIKTHST.

All three marine-flooding events were rapid, witmegligible thickness of transgressive
deposits, but the stepwise transgression causeldstastial increase in valley-floor relief and
prepared the stage for a highstand growth of thibe@itype delta. This field case
(model E, Fig. 1) would thus represent a variety tbé wave-worked, shallow-water
fluvio-deltaic system of model D with a stepwisejondlooding, turned into the deep-water,
Gilbert-type fluvio-deltaic system of model B atdevel highstand.
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U-Th-Ra SYSTEMATICS AND THE DATING OF LAST INTERGAC IAL HIGH SEA-
LEVELS

C. Hillaire-Marcel, B. Ghaleb
GEOTOP-UQAM, BP 8888, Montreal (Qc) H3C 3P8 Canagteleb.bassam@ugam.ca

Amongst methods which may be used for the datindy@ecise correlation of deposits
relating to last interglacial high sea-levels, theeries dating method stands out. Most other
geochronometers (e.g., OSL, fission-track, Ar/Artidg) lack precision and are not
necessarily directly applicable to marine depositgrinciple, modern analytical techniques
permit to calculaté®*Th-ages with a fairly high precision. Unfortunatetfosed chemical
systems are rarely secured in such deposits, iélexception of stalagmites directly linked
to paleosea-levels. In the general case of mariogehic carbonates, such as solitary or
colonial corals?**U-2U-*°Th and®**'Paf*U data do not permit to assess the closure of the
radio-active system with the degree of precisiaquired to estimate age differences of the
order of ~18 yr, when the time comes to correlate relativelseal (RSL) data from one site
to another. Furthermore, uncertainties of the Uesallecay constants already result in an age
uncertainty of about 0.5 to ~ 1 ka (2 sigma) dependn the decay constants used, within
MIS 5e age ranges. Thus, one must conclude thadréeese documenting of temporal offsets
between such RSL ages remains practically out afireNevertheless, the assignment of a
given high-RSL to a 2 to 3 ka-time window mightgmessible with a careful assessment of the
relative chemical closure of the radioactive systesimg notably*®Ra/*°Th, >**Th/*U and
2%/ pseudo-concordias, as we intend to illustratee h&xamples include sequential
analyses in a multi-growth phase solitary coralMdf 5e deposits from Sal Island (Cabo
Verde), corals from the Barbados MIS 5a/4 high R8ld from Mediterranean MIS 5e
deposits.
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PRESENT TECTONICS, FLUID DYNAMICS AND CASPIAN SEA L EVEL CHANGE

D. Huseynoyl. Guliyev
Institute of Geology of Azerbaijan National Acadeshciences, Bakd, huseynov@yahoo.com

The South Caspian is the most active mud volcagmn in the world. Every year up to 1
milliard hydrocarbonaceous gases and millions dficuneters of mud-volcanic breccia and
great amount of oil are discharged into the Casfiea during the eruptions. From onshore
and offshore mud volcanoes estimations annuallgtenore than 109 cubic meters of gases
consisting of CH4 (79-98%), and small admixtureCgfls, CsHg, CsH1o, CsH1z, CO,, N, H,S,

Ar, He.

The periodicity in eruptions established for a lomgm interval indicates to a stable
dependence of mud volcanism on fluctuations ofGhspian Sea level and seismicity.

Activation of mud volcanism and seismicity in thegion corresponds to phases of the
Caspian Sea level falls. At the same time, measemtgnin geodetic test areas and GPS
measurements show almost meridional waves of ndesabsidence of block structures in the
Caspian region that were responsible for alterggtigriods of compression and tension in the
Caspian Sea depression. The extension phasespmrdet sea-level falls. It is remarkable
that the rhythms in these vertical movements cateelwith phases of seismic and mud
volcanism activity, variations in oil and gas protion, and sea-level fluctuations.

Recently, reliable and informative data on the gulidity in dynamics of fluid processes
were obtained from satellite-based monitoring offilan Sea surface. The spectral analysis
of the satellite image of the Caspian Sea surfesealed the active fluid dynamics in
underwater mud volcanoes and fault. The imagesrigleshow the mass release of
hydrocarbons registered as hydrocarbon films (s)ick the sea surface and changes in water
transparency. This cataclysm is related to thersejsmud volcanic, and solar activation at
the end of 2000 beginning of 2001. The South Caspegion experienced several strong
earthquakes (M up to 6.8) and a record-breakingbauril6) of mud volcanic eruptions at
that time. The decrease in the seismic and fluiehisity was synchronous, which is reflected
in a self-cleaning of the Caspian Sea water coluiiins resulted in degradation of the
hydrocarbon film in a few months.

The study of recent fluid dynamics in the Caspiaa $ud volcanoes provides an insight
into the nature of past unique geological phenomemg, absence of marine macro fauna and
scarcity of micro fauna in the Early Pliocene bafased on drilling, seismoacoustic, and
deep seismic profiling data, the mud volcanismhim $outh Caspian Basin commenced in the
Early Miocene and became most intense at the Mom&iocene boundary. This was
accompanied by a dramatic sea level drop by mane 800 m (locally, up to 1500 m) in the
Early Pliocene due to the paleo-Caspian sea isaldtom the Eastern Paratethys as a result
of the intense collision of the Arabian and Euragéates and the consequent rise of orogens
surrounding the basin. Grandiosity of mud volcaniand fluid dynamics in the Caspian
region is confirmed by paleogeologic reconstruijogeochemical studies, and basin
modeling. Accordingly to these data, at the endviddcene-Early Pliocene the Jurassic-
Cretaceous rocks were involved into active fluidhgm@tion. This sedimentary complex is
characterized by a higher gas-generation potethital the Paleogene-Miocene deposits that
are source of recent volcanoes. The avalanche eatition rate reached 3.0-3.5 km/106 yr
(occasionally, >4 km/106 yr) in the Early Pliocem&sin. This indicates to extremely high
subsidence rates, which are undoubtedly possilderuconditions of intense fault tectonics.
These faults were responsible for the mud volcdhic dynamics and redistribution of
material within the sedimentary cover of the So@hspian Basin. They also served as
conduits for abyssal fluids. This is evident frdme detection of large buried (apparently root-
free) columns (3-4 to 10 km across and 8-10 to rR0high) in seismic time-sections. They
penetrate the entire sedimentary cover up to thstalline basement and are confined to
contact zones of deep-seated faults that divid&Stheh Caspian Basin into large blocks. The
inflow of abyssal fluids to the Early Pliocene ashould undoubtedly have accompanied the
subduction of the South Caspian oceanic crust uha@eiiddle Caspian continental plate that
commenced 5.5 Ma ago (at the Pontian-Pliocene laoyhd
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At the beginning of the Early Pliocene, the dimensand volume of the paleo-Caspian
basin reduced by several tens of times down tcetlbbshe present-day South Caspian Basin.
At the same time, mud volcanism and abyssal flujshathics became more active,
particularly in the central part of the basin, t8sg in over saturation and intoxication of the
desalinated basin by methane and the consequestertisction mollusks, fishes and other
group of sea inhabitants.. This situation is prdpaiesponsible for the absence of
macrofossils in the 6-7km thick Lower Pliocene sate that accumulated over 2.0-2.5 Ma.

Special place for fluid dynamics and environmenCabpian Sea and surrounding area have
gas hydrates associated with submarine volcanisma.ldrge accumulations of gas hydrates
are confined to bottom sediments of the Caspian d&gmsited in mud volcanoes craters
(interval of sediments 0-0.4 m, sea depth 480 nj \@lcanoes bodies.

Caspian Sea being the closed basin is very semsitivclimatic and tectonic events
expressed in the sea level fluctuations. In resyvesstages as a result of sea level fall and
reducing of hydrostatic pressure the decompositibgas hydrates and releasing of great
volume of HC gases consist mainly of methane asemied. Paleoreconstructions show that
good conditions for large gas hydrate formation aodumulations existed in South Caspian
basin in late Miocene (Pontian). Consequentlymaiic sea level fall in Lower Pliocene
could provoke destabilization of gas hydrates amdgive release of hydrocarbon gases to
water column that led to strong intoxication of mar water. In other case massive
dissociation of gas hydrates could liberate enaugtthane in atmosphere to cause serious
climatic perturbations.

In Upper Pliocene and Quaternary mud volcanism mweduunder the conditions of semi-
closed basin periodically connected with Black avidditerranean Seas. The increase of
water surface and differently oriented currentsnstated rapid mixing of gas-saturated
waters and reduction of background concentratidmydrocarbon gases. The same picture is
observed in the modern Caspian Sea. Such stagles Gaspian Sea history are characterized
by the revival of Caspian organic world.

South Caspian sedimentary basin is an unigue atbahick Mesozoic-Cenozoic sediments
(up to 30-32 km) characterized by an extremely Higid generation potential. A great
amount of active mud volcanoes and volume of thas emissions prove the vast scale of
fluid generation.

The data received show the close relation of mudawic fluid dynamics in the South
Caspian basin with sea level change and seismidiigh provide enormous influence on
Caspian Sea environment in geological past ancpteRys.
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THE PLIOCENE-PLEISTOCENE TRANSITION IN SOUTHERN PIE DMONT: NEW
DATA FROM THE ALESSANDRIA BASIN

A. Iracé", G. Monegat E. Tem3 E.Martinettd, R. Pinf, D. Gianoll&, L. Bellind

ICNR - IGG Institute of Geosciences and Earth Ressyfagin,a.irace@csg.to.cnr.it
2Department of Earth Science, Turin University
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®Professional Geologist, CNR — IGG consultant

The Plio-Pleistocene Villafranchian successiorhmtlype section of the central Piedmont is
divided in two main complexes, separated by a redianconformity (i.e. Carraro et al.,
1996; Vigna et al. 2010). The age of this discantinis still debated as well as the filling
succession of the upper complex, tentatively asdrilo the Calabrian for the lack of precise
chronological constrains. In the whole North-westéaly few data are available for the
Pliocene-Pleistocene transition because of theiagrals unconformity, associated to a
variably lasting time-hiatus, and for the preseateoarse continental sediments, which are
normally poor in palaeontological remnants, botbveband below the unconformity.

The Alessandria Basin presently represents antégbkedimentary basin, located in south-
eastern Piedmont; during the Pliocene it was cdadeo the Villafranchian type area, when
the marine-transitional succession of the “AstidsgirAuct. and the “Ferrere sand&uct. of
the Villafranchian lower complex were widespread. the Alessandria Basin the upper
portion of the Villafranchian continental success&hows a continuity likely covering most
of the hiatus related to the unconformity in thhestsectors. For this reason, in the present
study our investigation focused on expanded contalesuccessions at the southern border of
the basin, well exposed in gravel pits.

The integration of field data, consisting of gedbadj mapping and stratigraphic analysis,
coupled with preliminary palaeomagnetic, palaeatiotd (plant and pollen biostratigraphy)
and fresh-water molluscs assemblage analyses alowedo recognize several sedimentary
units, bounded by erosional surfaces, locally shgweimooth angular unconformities.

The studied succession forms a gently NNE-dippiranaocline. It consists of Piacenzian
tide-dominated delta plain sediments (“Ferrere saAdct) followed by fluvial deposits, that
were up to now undated, and are here referred ttheasMaranzana Formation” (MRZ).
Ferrere sand and MRZ are both unconformably folbvey terraced fluvial deposits,
tentatively ascribed to the Middle Pleistocene frmmsiderations on soil development.

We focused on the MRZ continental deposits, remptese by 3 vertically stacked
unconformity-bounded stratigraphic units (namely ZAR 2, 3), showing sharp facies
association changes in terms of fluvial style. #¢ tocal scale MRZ 1 and 2 strata dips 3-5°
Northward, whereas MRZ 3 strata are sub-horizohka those related to the river terraces.

The lowermost unit (MRZ1), 8-10 m thick, unconfoilsharests through an irregular surface
(S1) onto heavily weathered clays and sands, tnat the upper part of the Piacenzian tide-
dominated delta plain sediments of the “FerrerelsarMRZ1 consists of cross bedded sands
and gravelly sands, that made small to medium dwalg, and clayey silts forming small to
large scale lenticular bodies, inferred as abandichannel fills. Facies association of MRZ 1
suggests a deposition in a (sandy-gravelly) braftledal system, whose pebble composition
indicates a source area from the alpine metamotpsement and a possible reworking from
the Oligocene successions of the Tertiary PiedBastn.

A sharp and abrupt increase in grain-size and e dtale of sedimentary structures is
recorded by the basal surface (S2) of MRZ2. This fonms a 12-15 m thick gravelly body,
split into two minor sub-units (MRZ2a and MRZ2by, &n erosional surface (S2'). MRZ2a
(8-10m thick) is made up of planar-cross beddedyrsm to very coarse clast-supported
gravels and sandy gravels that constitute largke $oagitudinal-bars. Up to 10 meters wide
and 2 m thick subordinated lenticular bodies, magef thin laminated clays, silts and sands,
are also present; these are interpreted as abathdbaanel fills. A remarkable feature is the
occurrence of mud-clasts, representedibgbundant dm-sized rounded clay chips, randomly
dispersed in the gravels aimdup to 3-m sized angular mud-blocks, fallen from tiver bank
in a deep channel. These features indicate thsiti@nto a higher energy fluvial system (if
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compared to MRZ1) and the past occurrence in th&2éRfluvial system of deeply incised
pools (at least 6-m deep). This interpretationupperted by the occurrence of large scale
dunes at the top of the channel fill sequence. MR@2posits are referable to a low-medium
sinuosity fluvial system, that is here interpreteda wandering system (sensu Miall, 1996).
MRZ2b (4-5-m thick) is made up of planar to crosdded coarse clast-supported gravels and
matrix supported gravelly sands, mainly depositedoagitudinal bars. This unit marks the
recurrence of a braided fluvial system, but charmtd by an higher energy than MRZ 1.
The pebble composition of MRZ2 shows a transitma tnore extended catchment, including
large portions of the Ligurian Alps.

An erosional unconformity (S3) cuts the uppermastipn of MRZ2 unit and marks the
base of MRZ3. This surface corresponds to a salptigilar unconformity, clearly indicating
its tectonic nature. MRZ3 is introduced by a sligitemented, cross bedded, gravel, in
which, cm-dm sized rounded red-clay pedorelicts, randomly dispersed. They suggest a
relatively prolonged phase of subaerial exposul@ZBIshows a thickness increase from 0 to
8m toward the north. It consists of planar crosdded sands and gravelly sands forming
large scale (7-m thick and up to 80-m wide) bamgerpreted as point-bars, and laminated
clays and sands (7-m thick and up to 60-m widejjlzed to abandoned channel fills. Massive
to ripple-cross laminated sands are also presahtirdarpreted as crevasse splay deposits.
MRZ3 facies association records the sharp tramstbca meandering river system, and marks
the broadening of fluvial depositional areas. Thisalso recorded by the increase of
variability in pebble composition, suggesting aevithg of the river catchment.

The channel-fill deposits, along the whole sectiare particularly rich in molluscs, that
appear to be dominated byio sp. and Planorbidae (suchRlanorbariusor Gyraulug.

Preliminary magnetostratigraphic data on fine-gedinhannel-fill deposits of MRZ3 show,
at the bottom reverse polarity and, after a shrartsitional period, normal polarity to the top.
Palaeomagnetic analysis on the fine-grained leois®dRZ2 yielded normal polarity.

Preliminary pollen data from one sample taken fifome-grained deposits of unit MRZ2a
indicate a cool temperate type of vegetation, mcbonifer taxa such aBinus, Picea, Tsuga
andCedrus the relative abundance AbiesandSciadopitygoints to a humid climate

Plant macrofossils from MRZ2 and MRZ3 confirm thikmetic indications of pollen
assemblages and provide accurate taxonomic infaman several woody and herbaceous
plants which allow to formulate an hypothesis ambbiochronologic assignment. The features
of the cool temperate plant assemblage do not agitethe warmer ones of the Lower
Complex of the Villafranchian type-succession. Tdwurrence in MRZ2 of Bohemeria
lithuanica and Scirpus isolepioideswhich are common in Piacenzian assemblages, is
particularly interesting because up-to-date thesewmt reported in the Pleistocene.

The multidisciplinary approach restricted the polesage interval of the succession to two
hypotheses:

1) the upper portion of the succession can belssttio the Reunion normal polarity (lower
part of the Matuyama epoch); in this case the uimconty at the bottom of MRZ3 is
referable to the early Gelasian and could be ctedlto the intra-Gelasian unconformity
(sensuVigna et al., 2010), while the lower sub-units MRZ are referred to the late
Piacenzian.

2) the whole succession can be referred to thesta@lawith fine-grained sedimentation
occurring mostly on normal sub-chrons of Olduvaid aReunion, while the main
unconformities at the bottom of MRZ1 and MRZ3 wshaped in the early Gelasian.
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DECADAL-TO-MILLENNIAL SCALE ENVIRONMENTAL CHANGES O N THE
NORTHEASTERN BLACK SEA SHELF DURING THE LATE HOLOCE NE AND
20" CENTURY
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Variations in the Holocene sea-level of the Blaela $ much debated. Using a multi-proxy
approach we examined the late Holocene and reckahges in environments and
sedimentation on the NE Black Sea shelf to highlg#ieoceanographic conditions associated
with suggested high and low sea—level stands (Ralaph 2007), and recent warming. We
studied lithology, sedimentation rates, microfasaihd constructed the age models for several
sediment cores retrieved mostly from the northeasiater shelf and shelf edge off Gelendzik
and Arkhipo-Osipovka during the cruises with thes&lan RVAkvanavt(Fig. 1). The results
suggest that centennial-to millennial variations biattom-water salinity during the Late
Holocene are represented by variations in ostraowt mollusc assemblages (Fig. 2) and
supported by changes in benthic foraminifers, stabbtopes and grain size of sediments.
According to the relative abundance of polyhalis&acod species, the bottom-water salinity
rose up to modern values by ~6'6 ka BP (~7 cal. ka BP) and 5 ka BP (~6 cal. ka BP)
with the lower values in between 6.4-5“€ ka BP and minor changes afterwards likely
associated with sea-level changes e.g. Kundukigmression at ~ 4 cal ka BP (Ilvanova et al.,
2012). The increase in sea level and salinity ia #arly-middle Holocene caused a
pronounced change in mollusc assemblage resulirgniappearance of a relatively deep-
water speciedlodiola phaseolinaon the Caucasian shelf (Fig. 2) likely prior taa ka BP.
The species even replaced a less salinity tolévigtitus galloprovincialisat some locations.
Any of the Caspian molluscs living on the shelfidgrthe Early Holocene survived the
salinity rise. A comparison of the linear sediméintarates estimated from the several outer
shelf’ cores demonstrate a considerable decreése~af cal. ka BP, when the sea level and
bottom-water salinity reached the modern valudative to the higher early Holocene values
between ~ 8 and 7 cal. ka BP.

The decadal environmental variability was invegggdan a 28 cm long mini-core Ash-2009-
08 retrieved by the Niemisto corer from the inneelf off the town of Gelendjik, from the
water depth 32 m. The core was sampled at 1 cnvalteand analyzed for coarse grain size
fractions,?*®b and*’Cs, TOC, and microfossil assemblagé®b and**’Cs measurements
provide very close values of the mean sedimentatta of 1.9 and 2.1 mm/yr, respectively.
Extrapolating the mean value of 2 mm/yr to therentore length, we assume an age of 140
years BP at the bottom. Hence, the sedimentatienatacore location on the inner shelf is
about ten times higher than the Late Holocene editen the outer shelf cores providing the
sea floor is tectonically stable. Abundant and digeostracods and less diverse benthic
foraminifers are found at several levels during 2@ century. Ammoniaspp., mainly
represented byA. compactaand A. tepida strongly dominates foraminiferal assemblages
whereas other genera (likguinqueloculinaand Elphidiun) are accessory. Recent ostracod
fauna from the core Ash-2009-08 is more diversa tha late Holocene assemblages from the
same area, and represented by 35 species. Theatamainf polyhaline and euryhaline species
(Callistocythere diffusaCallistocythere intricatoidesCytheridea neopolitanaPontocythere
tchernjawski) as well as the species ratio point to ratherlstaalinity values. No any
oligohaline species occurs during the 20th centiganwhile, changes in total ostracod
abundance might suggest annual-to-decadal scatgivas in trophic conditions and, hence
in the river run-off from the Caucasian coast. Twoeninance of polyhaline ostracods and
foraminifers, and occurrence of mollustodiola phaseolinaascertain marine bottom-water
conditions with close to present salinity valuesimty the Recent Warmingdrganic-walled
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dinoflagellate cysts, indicators or sea-surface di@mns, suggest mesohaline/polyhaline

salinities. Preliminary results document assemlisidbat are dominated by various types of

SpiniferitesandLingulodinium machaerophorunThese assemblages are consistent with mid
to late-Holocene Black Sea dinoflagellate cyst istsidThis study is partly supported by the

Russian Federal Program ‘World Ocean’ (contracb19.11.5012), the Russian Foundation

for Basic Research grant 12-05-00617, and the CHNS project-IRSES-247512.
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MORPHOLOGICAL AND STRATIGRAPHIC IMPRINTS OF LATE QU ATERNARY
SHOREFACE MIGRATIONS AND SEA-LEVEL FLUCTUATIONS
ON THE EAST-CORSICA MARGIN (NW MEDITERRANEAN)
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The mountainous East Corsica margin is drained dwersl high-gradient rivers that
transport sediments from the island's summits waithelevation of over 2700 meters above
sea level to the eastern narrow deltaic plains amdinental shelves. The main Golo River
(86.9 km) drains a present-day catchment area oé ti@n 1000 km? in the northern part of
Corsica and has built a large delta composed oftepuary seaward-dipping, paired-fill
coarse-grained terraces. These alluvial depos@ssaaward limited by a wave-dominated
shoreline that is about 10-15 kilometres from thelfsedge and the heads of the slope
canyons. On the continental shelf, preserved ingpriri delta progradations and shoreface
migrations have been identified.

From 2008 to 2012, a joint research program betwbatal, Ifremer, ExxonMobil and
Fugro has allowed to intensively explore these meadeposits from the median shelf to the
basin floor in about 800 meters of water using higgolution swath bathymetry,
backscattering and high-resolution multi-chann&rei data during the SiGolo (2008). The
ground-truthing of the shelfal submerged paleocadelhas been performed during the
GoloDrill drilling survey (2009). In 2010, an acawie shallow marine survey allowed to
complete the geophysical data sets between 1 amd %@ter depth. Recently, geophysical
and sedimentological investigations of the onshy@ernary deltaic deposits have also been
realised (ElGolo and GoloBore field surveys). Theeasion of the data set provides an
exceptional source to sink overview of the Goloimedtary system linking the modern and
ancient shallow deltaic complexes to the shelfesland deepwater deposits.

The middle and outer continental shelf consistproggrading wedges that we interpret as
coastal wedges fed by the Golo River distributarieBese sedimentary prisms display
internal reflections showing alternating low andgjfiangle clinoforms interpreted as the
result of alternating deposition of low and highergy (waves?) during late Pleistocene sea-
level changes.

The upper sequence (~50-75m thick) shows the adateausystem tracts deposited during
the last glacial cycle. The last major regresseguence, formed during the major sea-level
fall associated with the last glaciation, overlpsgtly preserved bottomsets of the previous
highstand deltaic system on the inner shelf. Orotiter shelf several morphological features
have been recognized as small dunes, cemented, sdisnces of paleo-incisions (incised
valleys?) and lobate features that indicate thesfamd position of relic deltaic lobes. These
wedges are interpreted as beach-shoreface depamitsented by high-angle clinoforms. As
they are very sensitive to base-level changes, preyide evidence of sea-level changes
around last glacial period.

Landward, the most superficial sedimentary depdsifsont of the Golo river mouth, have
recorded discontinuous sea-level rise associatéld the last deglaciation. On the middle
shelf, a large lobe topped by morphological ridggsesents the Golo prodeltaic system that
has prograded at around 50 mbsl during a tardiglaea-level stillstand. The methodical
survey of the transgressive and highstand wedgelas® as possible to the coast, also
provides the accurate distribution of the recenb@eltaic lobes.

This shelfal investigation contributes to the dethiand integrated pseudo3D study of the
Golo sedimentary system from source to sink. Thiega describe, at different time-scales,
the sediment supply and sea-levels changes dwiadgPleistocene that should be consider as
the main controlling factors of sediment transporthe deep basin.
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SEDIMENTARY RECORD AND VARIABILITY OF AEOLIAN SEDIM ENTS IN
THE DIFFERENT CLIMATIC ZONES — PRELIMINARY RESULTS
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The aim of presented study is to explore the rdlaewlian processes, grain-mixing and
timing of different aeolian sediments by texturture pattern analysis of quartz grains in a
sandy fraction (0.5 - 0.8 mm). The correlation lvé selected textural features as grain-size
distribution, rounding and frosting of quartz gsend mineral-petrographic composition of
sediments give potential information about transgmehaviour, size-sorting in numerous
environments (Folk and Ward, 1957; Anthony and Hdigy 2007; Flemming, 2007;
Mycielska-Dowgiatto and Ludwikowska4€lzia, 2011), and the duration of aeolian processes
(Mycielska-Dowgiatt0, 1993). From five locationBuerteventura Island; Central Poland; E
Latvia, NE Estonia and W Finland) located in diffler present day climatic zones 147
samples of sandy aeolian sediments where examioedefine a framework of their
comparitive analysis. All locations record a slightifferrent geological settings and
substratums: (1) Fuerteventura — a raised beathctivers a shore platform on Miocene
lavas (Gutiérrez-Elorzat.al, 2011); (2) Poland, Latvia, Estonia - among sdedathe
European Aeolian Sand Belt (Koster, 1988, 2009; b2eg 1998) on the *“sandy”
glaciolacustrine (Estonia, Latvia), “varved” gldeicustrine and morainic till (Poland)
sediments, and (3) Finland - on a huge glaciofluesker formation (Atlas of Finland, 1990;
Hellemaa, 1998). All locations also represent fledint age frames: (1) Finland — recent
time calculated in thousands of years (AartoldtB0), (2) Estonia — holocene time (Raukas,
2011), (3) Fuerteventura, Latvia and Poland camdlavith the post-LGM time (Petit-Maire
et.al., 1986; Damnati et.al., 1996; Meco et.al97tLriado and Hansen, 2000; Criado et.al.,
2004; NartiSs et.al., 2009; Katika, 2010; Zek et.al., 2011), and (4) Poland — pre-LGM time
(Kalinska, 2010). Collected samples where examined uaddéight microscope at the
magnification of 30x. Methodology of Cailleux witthe modification of Mycielska-
Dowgiatto and Woronko (1998) was used to distinguseven groups of quartz grains: 1 —
well-rounded matt grains (RM); 2 — well-roundedrghi(EL); 3 — partially-rounded matt
(EM/RM); 4 — partially-rounded shiny (EM/EL); 5 -Agular matt (NU/M), 6 — angular shiny
grains (NU/L) and 7 — cracked grains (C). For eaample coefficents between rounded
(RM+EM/RM+EL+EM/EL) and non-rounded grains (NU/M+MU), as well as between
aeolian-type grains (RM+EM/RM+NU/M) and fluvial (ater”)-type grains
(EL+EM/EL+NU/L) were calculated to distinguish: (iyo different types of the sedimentary
environments (fluvial and aeolian) and (2) two tymé the relative transportation: long and
short. Clusters of data were recognized among mhestigated areas (Fig.1). Group A
(Poland and Fuerteventura) with sediments developedthe morainic tills, “varved”
glaciolacustrine and the raised beach sedimenpsesents the highest degree of grains’
transformation and maturity. Group B, widley spreadoss y-axis, involve aeolian sediments
lean on a “sandy” glaciolacustrine basins from latand Estonia, and determines high
“aeolization” of sediments with relatively shoramisportation. Group C (Finlanddveals the
smallest transformation of quartz grains by durattbaeolian processes and transportation.
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SEDIMENTOLOGICAL RECORD OF THE LATE VISTULIAN AND E ARLY
HOLOCENE IN A KETTLE-HOLE (NORTH-CENTRAL POLAND)
M. T. Karasiewic?, P. Hulisz*, A. M. Norykiewicz**, |. Krze&lak*

*Institute of Geography, Faculty of Earth Sciendgiolaus Copernicus University, Torun, Poland,
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Small ground depressions with no surface outflosvcraracteristic elements of young post-
glacial landscapes, and are common within the itngace of the Vistulian continental
glacier in the European Plaiffheir genesis is often associated with melting igtaor
overflow (aufeis) ice (so-called kettle-holes). Vhdaiffer in size, shape, deposits,
alimentation, and land-use form, as well as in éxtent of natural and anthropogenic
transformation. If they are enclosed within a diresitchment area, they can be treated as so-
called sedimentation trapSherefore sediments deposited in the bottoms ofnidiss
sedimentary basins constitute a good object oiogaldronmental studies.

The research focused on a depression located betWweaange of the Pozihphase (18.8
ka BP) and the Pomeranian phase (16.2 ka BP aftzarikki 1995) of the Vistulian glaciation
in the vicinity of Lake Retno in the Brodnica LaReéstrict, north-central Poland. It aimed to
reconstruct paleoenvironmental conditions withirs tthepression and the surrounding area.
Particular attention was paid to temporal hetereggrof sediment deposition during the Late
Glacial Period and Early Holocene.

Lacustrine, lacustrine-paludal and paludal sedisaith a total thickness of above 6.7 m
were found in the central part of the bottom. TleHofving laboratory analyses were
performed: palynological, geochemical and analg$iplant macroremains. In addition, the
age of the studied sediments was determined agpllga’‘C method. This paper presents the
results obtained for a selected core fragment§47Im bgl).

The analysed sediments represented stratigraphii afrthe Late Glacial Period and Early
Holocene (Mangerud et al. 1974, Latalowa 2003, &iawicz et al. 2011a and b, Karasiewicz
et al. 2012), which was also confirmed by radiooarlmates. Five local stages in the
development of the reservoir were distinguishethanbottom of the depression (from ER 1
to ER 5), which were a consequence of climatic laydfological changes. Accumulation of
bottom sediments (mainly mineral and mineral-orgamias related to the presence of a late
glacial lake (ER-1 and 2Processes of mechanical denudation dominated irdrhi@age
basin of that lake (the content of terrigenouscailsiQ, was above 80%) and they were
favoured by the presence of initial vegetation cqfg. 1). At the beginning of the Holocene
(ER-3, 4 and 5), mechanical denudation of the dgerbasin was reduced by the presence of
dense vegetation cover (Si®elow 5%).The development of aquatic and rush vegetation
induced systematic shallowing of the reservoir, ighe a sudden temperature increase at the
turn of Younger Dryas/PreBboreal resulted in gradiraining of the habitatSediments
representing the aforementioned stages were ckasstt by a very high content of organic
matter (mainly coarse detritus gyttja with woodrites). The age of organic sediments
collected at 5.13 m bgl was estimated at 8490+3@ B8P (GdA-2108), and the age of
sediments deposited 15 cm above — at 8410+30 C14G8R-2109). This correlates to the
middle part of the boreal period (Karasiewicz etZ28l12) — ER-4. At that time, processes of
chemical denudation dominated in the drainage basimvidenced by the Na:K index values
— the highest in the profile, i.e. above 1 (Figlhe analysed depression’s function as a water
reservoir was terminated in the Early Atlanfihe last of the analysed stages (ER-5) can be
regarded as a transitional stage, followed by theslbpment of a peat bog (Karasiewicz et al.

2012).
This study was financed by the Ministry of SciemzkHigher Education (grant no. N N306 282935).
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1 — lakes, 2 —rivers, 3 — roads, 4 — villages tmwhs, 5 — location of the core, 6 — sand, 7 —.day
sand and silt, 9 — mineral gyttja, 10 — organidjgytl1 — coarse-detritus gyttja
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CORRELATION BETWEEN QUATERNARY GEOLOGICAL FORMATION S OF
IRAN

K. Khaksat and S. Haghigfi
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The Iranian territory, with a total land area 048,195 square kilometers, lies between 25°
00" and 39° 47" N and 44° 02" and 63° 20" E,. Alingrto (Stoklin et al. 1968, 1977) and
Nabavi, 1976, Iran can be divided into ten majtnoliectonic domains; Makran, the Lut
Block, Eastern Iran, Kopet Dagh, the Alborz Mounsaithe Central Iran Block, the Urumieh-
Dokhtar zone, the Sanandaj-Sirjan zone, the Zafpldsbelt, and the Khuzestan plain. The
boundaries of these units are usually marked bitsfaar in some cases (mainly tectonic)
depressions (Nabavi, 1976).

A great part of the country is covered by Quatgrmacks comprising gravel fans, flood
plains, salt playas, sand dunes, loess, freshwaf@sits and Volcanic. Thus the southern half
of the country is in the subtropical zone and tbhehern half of the country in the temperate
zone with a desert zone in the middle of the cquatound 30° N. In geology of Iran,
generally, rocks and deposits related to after sRieene conglomeratic formations
(Hezardarreh and Bakhtiari) have been attribute@uaternary period, which have been
covered older rocks as unconfirmed which alluvialaluvial fan, eolian and desert —
wilderness deposits have more portions among thidat is why there is this belief that after
late Alpine tectonic event, Iranian plate has besmrged from water and it has formed its
current morphology that one of its results is bamgig of erosional cycles which have been
imposed on Iran since that time to recent. Alsosame structural — sedimentary zones of
Iran, such as Kopet Dagh mountains, mountainssha@adran and even vast zones in Alborz
and Central Iran, beginning of erosion phenomenaeiy older than Quaternary when
Pyrenean event has more fundamental role in acisimnpént of that. In addition to clastic
accumulated strata in continental, lake and maéneironments, magmatic activities in
Quaternary period have created igneous rocks g phriod. Regarded to factors just like
sedimentary environment, origin, type of weathengcesses and erosion, quaternary rocks
of Iran can be as follow types. Unfortunately, dalt@ut Quaternary deposits of Iran are not
sufficient because the principal geological studylran was begun to know more about
minerals and hydrocarbourants materials. Therejae may not find enough researches
about the other geological periods. Another redsotack of data of Quaternary may be the
narrow thickness of these deposits. The scaleeofrtbst published geological maps in Iran is
1/250000 and 1/100000; therefore to separate hwiaad narrow thickness of the sediments
in these maps is difficult.

The difficulties of the study of Iranian Quatername: absence of glacial and interglacial
phases, absence of marine and alluvial trace g@mnelng to glacial stages, deployment of
great Alpian tectonic activities which distinct thenian Quaternary exceptionally from
another part of the world, impracticability of pailogical witness with attention to desertic
condition, continuity evaporitic deposition of iritg basin from Pliocene, absence of
suitability witness of human tools.

A series of marine heavily eroded mountain rangesoanding Iran high interior basin. In
sharp contrasts are the coastal regions outsidentlumtain rings. The relative and absolute
chronologies have been calculated based on the/samadf sedimentation rates, climate
stratigraphy, soil stratigraphy, archeology, and dome extent by biostratigraphy,
magnetostratigraphy, and radiometric dating (Pedriin 1988, 1983). (Fattahi et al. 2006)
According to (Pedrami, M., 1988), the absolute tabée, preferentially adopted by the
author, is essentially based on sedimentation geggsed from varve and sedimentary-cycle
analyses. In the Iranian land-based sections,vibedaita can generally be located with the
combined use of climatostratigraphy, tectonostrafipy, soil stratigraphy, and
sedimentation-rate studi€Kelts et al., 1986Kazanci et al., 2004Pirazzoli et al., 2004
Djamali et al., 2006Fattahi et al., 2006 and Mary et al. 2007). The t@uery deposits
comprising semiconsolidated to unconsolidated draamd, silt and clay, occupy the greatest
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part of Iranian platform. These deposits have basad for example in construction
aggregates for the residual, industrial and trariapon segments of the population, ceramic
clays, and laterites.

Beginning of Quaternary in the all parts of Irarsveantemporaneous with tectonic phase of
Late Walachian and Upper Pleistocene corresportdimngctonic phase of Pasadenian, which
had contemporaneous influence on Iranian basinsdkgents produced many alluvial types
of sediments, up filing mountains and covering eyl In the Pliocene and Quaternary
periods, the orogeny has been changed Iraniaroptatihorphology and has been developed
Alborz, Zagros, Makran and Kope-dagh ranges.

The late walachian minor events and pasadenian malsation vigorous were caused
uplifting of mountains and subsidence of valleyke Quaternary alluvial deposits have been
composed of thick stratigraphic sediments, whiaimid by conglomerate, coarse gravels,
boulders, pebbles, sand, silt and marls. Intereéldifferent stages have been distinct by
changing in sedimentation. In the four distinguislereas of Iranian platform typically
different (Makran Range, Zagros Mountains, Northé&lborz range and Alborz range),
guaternary deposits had similar characters, whialicated mentioned factors influence
contemporaneous all part of Iran (Fig. 1 and TableIn the central part of Iran, the
Quaternary and recent Formations are mainly preddm extensive gravel sheets, deposited
salt-water, brackish-water and fresh water lakeskélLdeposits, Lut and Kavir deposits,
Recent salts), and by Aeolian sand, loess occuittseinvestern foothills of the Alborz and in
the western spurs of the Kopet-Dagh. In the no#gft pf Alborz mountains, Mazandran-
Gorgan plain has been formed by marine deposits

4',‘ Caucasian ..

USR] Y

Oman Sea

L © Nerafari 2006, i L

; " Mitkran
- Khuzestan plain Alborz Mountains i J P ovn o Beiii)
Zagros fold plain Central Domain B i ian
I | Zagros Thrust ; Central Tran Micro-continent - Ophiolite [ 111 Depressions
{(Neo-Tethys oceamc crust)

Y (Disputable) . = {Lut Block)

- Sanandsaj-Sijan zone Kopeh Dagh
NN vrmich-Doktar zone [ Mo

(Accretionary prism)
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Table 1. Quaternary Chronostratigraphy of Iran.
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A RICH MOLLUSKAN AND MAMMALIAN FAUNA FROM THE MIKUL INO
(EEMIAN) INTERGLACIAL OF THE CENTRAL PART OF THE RU  SSIAN PLAIN
AT MIKHAILOVKA-5 LOCALITY (KURSK REGION)

p. Kondrashoy?A. K. Agadjanian,

1still University of Health Sciences, Kirksville Ggle of Osteopathic Medicine, Kirksville, MO, 63503A) e-mail:
pkondrashov@atsu.edu;
2Paleontological Institute of the Russian Academ$aiences, Moscow, Russia.

Mikhailovka-5 locality is situated in the northepart of the Mikhailovka quarry, which
stretches for over 20 km in the northwestern phthe Kursk region near Zheleznogorsk city.
Mikhailovka-5 is part of a series of small mamnwddlities that span from the late Pliocene to
late Pleistocerfe The position of the locality allows for preciskging of the studied fauna in
the stratigraphic sequence of the region. Rich uskllfauna was collected along with small
mammal remains from the lacustrine deposits owgglytthe Likhvinian (=Holsteinian) fossil
soils. The lacustrine deposits are found in renmahthe Mezin fossil soil, which is overlain
by Valdai periglacial depositd Small mammal fauna is diverse and includes nuugero
rodents and insectivores. It closely correspondsther Mikulino faunas from the Russian
Plairf>. The most numerous rodents @micola ex gr.sapidusandMicrotus ex gr.agrestis
significant numbers ofClethrionomys glareolys Terricola ex gr. subterraneus and
Spermophilusex gr.suslicuswere also recorded. The fauna does not contalmerearly or
middle Pleistocene species, but differs from modeuna as seen by a large percentage of
Asian species, includin@chotonacf. pusilla, Microtus (Stenocranius) gregaliandEolagurus
sp. The presence &palaxis also notable as its current distribution is méirther south than
the location of Mikhailovka. There are significamorphological differences between the
rodents from Mikhailovka and modern representativese cheek tooth morphology of
Arvicola from Mikhailovka-5 is intermediate between the hvinian A. mosbachensiand
modernA. terrestris Microtus ex gr.agrestisfrom Mikhailovka-5 is much more primitive than
the moderrM. agrestisin the structure of the accessory prism on the M2ricola also shows
differences in the structure of ml and m2 from thedern morphotype, although the
specimens from Mikhailovka are closer to the mode€rrsubterraneusthan to the middle
PleistoceneTerricola from the Don and Dnieper basins. The completeofissmall mammals
from Mikhailovka-5 follows:

Talpaex gr.europaed.. 16
Sorexcf. minutusL. 1
Sorexex gr.araneusL. 19
Sorex sp. 8
Ochotonecf. pusillaPallas 5
Spermophilugx gr.suslicusGuldenstaedt 18
Apodemu®x gr.sylvaticus.. 6
Clethrionomys glareolus Schreber 30
Eolagurus sp. 1
Arvicolaex gr.sapidusMiller 95
Terricolaex gr.subterraneugSelys-Longchamps) 12
Microtus (Stenocranius) gregalizallas 2
Microtus arvalinusHinton 8
Microtusex gr.agrestisL. 107
Microtus sp. 132
Spalaxex gr. microphtalmusGuldenstaedt 11

The mollusk fauna is rich and includes a large nemrdf terrestrial species. Similar to the
mammalian fauna, the mollusks indicate extremeWpifable conditions. Several species that
have more southern and western current distribuai@npresent at Mikhailovka-5, including
Acme polita Ruthenica filogranaandTruncatellina costulataThe fauna is of an interglacial
type and lacks any northern species that wouldc@tdia cool climate. The complete list of
molluskan taxa from Mikhailovka-5 follows:
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Acme (Platyla) politgHartmann, 1840) 211
Carychium minimunMiller, 1774 784
Carychium tridentatun(Risso, 1826) 1365
Succinea putriglLinnaeus, 1758) 4
Succinella oblong#Draparnaud, 1801) 2
Vallonia (Vallonia) costatéMdiller, 1774) 453
Vallonia (Vallonia) pulchellgMduller, 1774) 370
Acanthinula aculeatéMdller, 1774) 14
Cochlicopa (Cochlicopa) lubricéMiiller, 1774) 2
Vertigo (Isthmia) pygmae@raparnaud, 1801) 19
Vertigo (Vertigo) pusillaviller, 1774 13
Vertigo (Vertigo) substriat@leffreys, 1830) 288
Vertilla angustior(Jeffreys, 1830) 1248
Truncatellina costulatgNilsson, 1822) 4
Euconulus fulvugMuller, 1774) 7
Discus ruderatus ruderatyStuder, 1820) 11
Punctum pygmaeu(Draparnaud, 1801) 117
Macrogastra plicatulg(Draparnaud, 1801) 13
Ruthenica filograngRossmassler, 1836) 7
Planorbis planorbigLinnaeus, 1758) 7
Lymnaea (Lymnaea) stagnafilsnnaeus, 1758) 4

The mollusk fauna does not contain extinct spedigscally present in the middle
Pleistocene faunas of Central Russia indicating ttiere was a significant molluskan faunal
turnover between the middle and late Pleistocemmth Bhe molluskan and mammal fauna
from Mikhailovka-5 indicate favorable climatic cdtidns, especially in the diversity of
insectivores, particularly the moles. Abundant remmaof rodents such aSlethrionomys
ApodemusandTerricola as well mollusks such a&cme Macrogastra Ruthenica Punctum
and Acanthinulaindicate the presence of extensive woodlands rofxad or broadleaf type,
which are typical for this latitude during the Eamiinterglacial on the Russian Pfaifthe
abundance dflicrotus ex gr.agrestis Vallonia, and especiallyertilla angustiorindicate the
presence of wet meadows. Based on morphologickdp@eological, and stratigraphic data,
we conclude that Mikhailovka-5 belongs to the Mikal (=Eemian) interglacial.
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THE LATE PLEISTOCENE AND HOLOCENE OF THE NORTH-WEST ERN
BLACK SEA AREA: PALAEOGEOGRAPHY, PALAEOCLIMATE AND
ARCHAEOLOGY
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The latest geological studies of the Black SeafsHiahans (estuaries) and baymouth
barriers have provided the new data on transgressid regressive phases during the Late
Pleistocene and Holocene (Koniket al., 2007, 2010). During the LGM, the sea levab
80-110 m below the modern one. Then, 18 — 12.5RytBe sea level rise took place at the
expense of an increase in river discharge and waterflow from the Caspian Sea. The
phases with high rate of the sea level rise wdaerradted with the phases of the stable level
position and even with the regressive phases (FA4.16-14 ky BP, when the sea level was
around -40 m, the bilaterial overflow through thespBorus has started. The eustatic
fluctuations and changes in the Black Sea waténisalmpacted the liman salinity and the
possibilities of human occupation. The Novochern@an transgression of the Black Sea,
corresponding to the Chalcolithic and the BronzeeAdpad two peaks: the Lower
Novochernomorean (the maximum 5.0 uncal. ky BPar3950-371BC) and the Upper
Novochernomorean (3.2 uncal. yr. BP or ca. 1500018€) transgressions. They were
separated by Khadzhibeian regression (3500/335296/2150BC) which reached its peak
around 4.2-4.0 uncal. K§P (or ca. 2570-247BC). During the Novochernomorean phase,
the salinity of the Black Sea basin was higher thanadays (Fig.).

The changes in the Holocene vegetation and climatehe Ukrainian steppe are
reconstructed on the basis of pollen data (Krens&getl991-2003; Gerasimenko, 1994-
2011; Bezus’ko et al., 2004-2009). They were of caaillatory type: the warm phases
alternate with the cool ones, and humid phases replaced by wet ones. Subsistence of the
Mesolithic, Neolithic, and Chalcolithics is evidextby ethnobotanical data on assortment of
domesticated and wild plants that were used fod f(@i@erasimenko, Pashkevich, 2011). At
the beginning of the Late Atlantic, the settlemeotshe Gumelnitsa Culture (5810+150,
5300+60 BP at the Vulcanesti lll site) existedhe mesophytic steppe under a climate which
was warm and wetter than at present. The subsesteas predominantly based on animal
rearing, and agriculture was less important. Thgelacale agricultural colonization of
Ukraine occurred during the Late Atlantic-Early $akeal, and it has corresponded to the
Cucuteni-Trypillya culture (in the area from theuPto the Southern Bug). The climate was
most appropriate for the spreafibroad-leaved species in the valley forests. Qimsly the
ratio of temperatures and precipitation was als® dbtimum for farming. The dominant
species of the Trypillya cultigens were hulled wleaemmer, einkorn and spelt,
supplemented by naked and hulled barley. Duringtiltd phase of the Tripyllya culture, the
aridification of climate is indicated by spreadtgpical grassaland. The role of broomcorn
millet increased at that time. The sharp climaharge after ca 3000 BC caused a decline of
the Trypillya agriculture.

The Usatovo culture first appeared during the itimms period between the Atlantic and
Subboreal (4.76-4.15 uncal. BP or ca 3640-288BC), and it disappeared at the beginning
of the Middle Subboreal (SB-2) which was charazestiby a considerable aridification. In
the steppe, the Yamna culture existed during thiy Baubboreal and beginning of the Middle
Subboreal, and it corresponds well to the Khadzhibeegression (4.6-4.0 uncal. 8P, or
3300-2100BC). The Catacomb culture corresponds partly to thédh Subboreal, i.e. it
appeared during the peak of the Khadzhibeian reignesnd existed until its end (4.0 uncal.
yr. BP or 2580-2040BC). In the North-Western Black Sea area, radiocarlaom
archaeological dating show the absence of any &undevelopment of the cultures during
the cool Early Subboreal. On the contrary, the nitgjof the **C-dates from the sites of the
Early Bronze Age correspond to the period of terapee fluctuations.
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Luminescence dating of Pleistocene sea level highrsds along Mediterranean
coastlines: assessment of recent dating technolagjie
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Pleistocene interglacial high sea level standsobaserved, documented, and can be traced
for several km but their ages remain difficult &s@ss. U-Th dating of corals is commonly
the first dating target and it is commonly relighpgecise and generally considered exact.
Material for robust U-Th dating is rare, therefalgernative dating methods are employed,
and among those, luminescence dating methods loasedrared stimulated luminescence of
feldspar have shown promising for dating the |3 600 years. A unique advantage of
luminescence is its almost ubiquitous applicability sediment since the routinely used
dosimeters, minerals of quartz and feldspars, @afobnd about everywhere in the world.
Specific methodologies were developed for both nailse and even though a relatively large
body of luminescence ages has recently appeardteiditerature, dating applications to
sediments from former high sea level beach andtalbdsne sediments are still clouded by
low accuracy, caused by one or several of theviafig: early onset of saturation, multimodal
age distribution from single aliquots and uncettas about dosimetry, especially for the
correct assessment of water content prevalent gitine time of burial or the impact of early
diagenesis for carbonate-rich sediment on the datse-

For quartz, a major limitation arises from the nsaturation of the natural luminescence
level, commonly observed for sediments older tham tast Interglacial. In the case of
feldspar, if apparent ages are corrected for armmmafading (AF), interglacial coastal
sediments might be datable up to the earliestqidfte Middle Pleistocene. At this stage of
research, reliable luminescence chronologies haem lobtained for the last three high sea
level stands. These AF-corrected ages may suffen the uncertainty in assessing the fading
rate. In which case, uncertainties in the ordesenferal 10’s of ka could be propagated in the
final ages. Recently, workers from laboratoriegurope and China claim that post-IR IRSL
measured at high temperature would apparently rentlos unstable component of feldspar
IRSL and thus provide a new dating tool for sediteerder than the Last Interglacial. These
new methods and our fading correction age modetosgh developed over the last decade
will be compared and their reliability discusseathe light of experimental evidence as well
as through a comparison of IRSL ages with known sayaples. This presentation will be
mainly focused on Mediterranean sites, found irdis&a, Calabria and Tunisia.
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DEFLATION AND TRANSPORTATION OF THE UPPER PLEISTOCE NE LOESS
PARTICLES BY KATABATIC WINDS DURING THE LOW STANDS OF THE
ENGLISH CHANNEL: THEIR CONTROL ON THE NEANDERTALIAN S AND

HOMO SAPIENS DWELLING
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Study of the submerged Pleistocene conglomeratapled in the English Channel shows
that they correspond to successive beach depasiisrited under a loess cover (Danukalova
and Lefort, 2009). Although those loess were latt@shed out by the different transgressions,
the Northern limit of the conglomerates can be tale the past offshore extension of the
loess cover (Lefort et al., 2011). Onshore, thesdomre confined close to the shoreline and
never pass beyond the Brittany and Normandy lelse in a large gully corresponding to a
linear topographic depression. Compilation of tiishmre and onshore altitudes of the loess
shows that the loess particles were depositedlimess of winds not thicker than 200 metres.
This physical characteristic, the proximity of tBeitish Ice Sheet (BIS), the North or
Northwest orientation of the blowing winds (fig9 well as the various typical dust catching
processes, suggest that they were transporteddngstatabatic winds (Thorson and Bender,
1985).

Study of the heavy minerals in the preferentialemof accumulation between the BIS,
Brittany and Normandy shows that, contrary to thatakatic winds which may have
propagated over hundreds of kilometres, the distaftransportation of the dust was limited.

A close look at the age of the loess depositedrardbe English Channel shows that they
did not deposited all at he same time. Three mpisoees have been recognized between 30
and 11 Ka. They range successively between 26 &ikh118 and 15 Ka and 15 and 11 Ka.
It is important to stress that the same phases be@e observed in the sandy eolian deposits
of Northwest and Central Europe. Using the heavgenals it is possible to separate and
delineate various deflation and accumulation avegish geographic distribution seems to be
random. We propose that this distribution is relaiégth an increasing dryness associated
with the evolution of the Last Glacial cooling.

In Western Europe, some authors have suggestedoif®ntet al., 2003) that, the
transportation of the loess dust particles wasetyoeelated with typical Eastward drifting
storms (Sima et al., 2009). It is actually acceptest high altitude winds already existed
during the Weischelian and we know that the apprazfca low-pressure centre towards a
glacial plateau may accelerate the katabatic idgcnd generate particularly strong and
gusty winds, but they cannot be at the origin eflttess deposited in the studied area for the
reasons given above.

Statistic study of the orientation of the Palaédditsites (Monnier, 2006) clearly evidence
the control of those winds on the choice of thatmn of the prehistoric shelters. Those sites
which are predominantly oriented towards the Sawtithe Southwest were without any
doubts selected to escape the strong winds coming the Ice Sheet which were sometimes
reaching and even exceeding 240 Km/h.
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Figure. Reconstruction of the Late Pleistocenetimiahips which existed between the British Ice
Sheet (BIS), the proposed deflation and accumulaanes, the katabatic winds and the Mid-Channel
fluvial deposits. CO: Cotentin; I: Iroise Sea; @Xltic Sea; MB: Mullock Bridge ice reentrant; NA:
North Anston ice re-entrant; NS: North Sea; P: Rieg U: Ushant Island.
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CHRONOLOGY OF SEA TRANSGRESSIONS DURING EEMIAN IN N ORTHERN
POLAND
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Pleistocene marine sediments in northern Poland baen investigated for over 150 years.
A discussion focused mainly on setting of the Eemmarine sequence as well as on
chronology of the interglacial marine episodes, elgmf the older — the so-called Sztum sea
and of the younger — the so-called Tychnowy seak{Jaka, 1979, 1986). To resolve these
problems a research borehole was done at €tarpear Sztum (Fig. 1), the type section of
the so-called Krastudy Interglacial (Makowska, 108@he core was examined by
lithological, palynological, plant macrofossil, than, mollusk, ostracod and foram analyses,
completed with radiocarbon, OSL and amino-acidys®sd. Results of these analyses enabled
to reconstruct chronology of geological phenomeingesthe termination of the Odranian
Glaciation (Saalian) until the first ice sheet atha@of the Vistulian Glaciation (Weichselian).

The Late Saalian series (depth 118.5 — 140.8 modnsposed of silts and clays with sandy
interbeddings and dispersed organic matter, OSeedtd 102.5-96.6 ka. Both aquatic and
terrestrial plants indicate a cool, boreal climael a scarce vegetation cover. These deposits
have been considered previously for representiagoter Eemian (or pre-Eemian) marine
transgression (Makowska, 1986) but in fact, theg #&ypical for a flood facies of a
meandering river in a temperate climate or for podéion at a river mouth.

The overlying massive sands (depth 109.6 — 118.amm)of solifluction origin and OSL-
dated to 86.5-70.1 ka. Successive mass movemesvdgs are indicated by sandy-gravel
interbeds; two thin layers of horizontally beddeahds represent occasional but small
discharges. These sands are followed (depth 10&@0-6 m) by sands and silts with some
inserts of humus and peat, typical for a river dplain in a temperate climate. A pollen
spectrum points out to the oldest pollen zone ef Bemian Interglacial, correlated with
RPAZ E2.

A marine series (depth 108.0 — 102.85 m) startk wishellstone (depth 107.1 — 108.0 m),
overlain by clays and silts (depth 102.85 — 107)lwath sandy streaks and fine pieces of
mollusk shells. The sediments contain mollusks,acstds and foraminifers characteristic for
arctic-boreal and boreal climate. Rare freshwateflusks and ostracods, typical for an
oligotrophic reservoir, occurred at depth 105.99pikes and skeleton plates of sea-urchins,
known also from other sites in northern Poland, thezevidence for a high salinity (to 28
psu). The examined faunistic assemblages indicdieth from taxonomic and
paleoenvironmental point of view, concise connediavith Eemian marine fauna from
Denmark and Germany. If compared with mollusks, BEemian sea transgression was
accompanied by easier migration of boreal-arctiarfonifers than of the Lusitanian ones.

A pollen succession is interrupted by interbedspofien-barren deposits. No abundant
pollen of Quercusoccurred that could be correlated with RPAZ ES3, thare are distinct
pollen zones corresponding to RPAZ E4 and E5 (dtamakowa, 1989). Plant remains
indicate quiet deposition in a reservoir to 10 repleThere was a temperate warm climate at
the termination of this period and aquatic vegetatias disappeared. Abundant pollen of
trees and bushes and of other terrestrial vegatatthcates a drop of water level.

A diatom record shows two transgressive pulsesracherized by almost equally high
salinity (at depths 108.00 — 106.00 m and 104.08Mm). These two marine episodes are
apparently separated by a decreased salinity (d€f&50-104.00 m). In the lower part of the
section a content of freshwater forms is rather &wl indicates a strong upward increase,
apparently related to the varying riverine inflo&enerally, a low content of the planktonic
species indicates a shallow water environment, nli@sty a lagoon-like with a high
freshwater discharge. Termination of the marinsage (102.50-101.25 m) indicates rather a
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rapid salinity decrease, shown by abrupt decreadefinally disappearance of marine and
brackish species, accompanied with a strong ineredsfreshwater taxa. An increasing
content of freshwater forms and their dominanc¢han uppermost part of the section may
indicate a deltaic environment.

The overlying peaty sands (depth 98.5 — 102.85 asp pupwards into fine-grained sands
with inserts of peat. A bottom of this series wadiocarbon dated to 44 700 — 43 000 cal BC.
This series represents a fine-grained floodplaimivadr flowing in a temperate climate. A
pollen succession indicates already a beginninth@fVistulian Glaciation. There is a high
content of terrestrial plants and a renewed appearaf boggy habitats. An occurrence of
decidedly thermophilous taxon &fotamogeton obtusifoliuduring a progressing cooling
confirms a theory on slower reaction of aquaticnfdaon a climatic deterioration. The
reservoir was subjected to intensive overgrowingl ahallowing and its shores were
influenced by seasonal water fluctuations.

The overlying sands (depth 87.0 — 98.5 m) are masand do not contain any organic
matter. A vegetation cover must have been redugatl raass movements developed.
Abundant quartz grains of aeolian origin, locallyep 80%, indicate intensive aeolization,
directly before initiation of mass movement proessSraces of aeolian treatment are visible
on edges and corners of quartz grains, therefaskiaaeprocesses must have been active for
several hundred years. Sandy deposits above (@2pBh- 87.0 m), radiocarbon dated to 52
500 * 1400 lat BP, are of fluvial origin.

Complex examination of this new borehole supplieithwew evidence that contests
possible occurrence of the older Eemian (pre-Eemiaarine transgression. It enabled to
determine water salinity, to estimate a river disgle into a sea bay in the Lower Vistula
Valley region and to define a time of its shallogviand transformation into a lake-boggy
reservoir. The diatom analysis indicated in genanagarly and rapid marine transgression. In
connection with other sections with Eemian mariegiments in northern Poland, particularly
interesting is the occurrence of two pulses ofeased salinity. They prove that transgression
of the Eemian sea in southern Baltic region occlimawo steps, with their maxima at about
1000 and 5000 years since the beginning of the &emterglacial (cf. Knudsen et al., 2012).
During the transgression a number of diatom spedigsical for a tidal plain, has
considerably increased. It is evidence not onhfifmwding of the flat sea-shore areas but also
for more intensive tides. However, explanation ho§ tphenomenon is not possible until its
wider identification in the whole Baltic Basin.
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Fig. 1.Paleogeography of the Eemian sea in the Ld¥istula Valley Region and location of the
research borehole Cietpa
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THE SU FOSSU DE CANNAS CAVE (SADALI, CENTRAL-EASTERN SARDINIA,
ITALY): A KEY SITE FOR INFERRING THE TIMING OF DISP ERSAL OF GIANT
DEER IN SARDINIA

R. T. Melig, M.R. Palombg B. Ghalel, S. Melorl
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The Su Fossu de Cannas Cawat into the Mesozoic limestone in the BarbagigSetilo
region is located in the central sector of the Sadaiektone plateau (Figl). The
geomorphology of the area has been influenced IypZsc tectonic movements that affected
the development of the hydrographic network andhbibte deep and superficial karst
evolution. The morphology of the plateau is chaazed by wide palaeovalleys, aligned in a
NE-SW direction, and a number of solution/collapiedines. The presence, on the plateau
surface, of flowstone and stalactite relicts atéstthe previous existence of some caves, then
affected by an intense process of erosion andagilber of the Mesozoic limestone bedrock.
Hypogean karst phenomena are represented by nusnexatities developed along the
principal faults. The &rst evolution ofthe Su Fossu de Cannas cap®ssibly starting before
the Pliocene - was complex and no firm evidencewal to detect the sequence of
sedimentation and erosion processes leading fwetent status. The uppermost level of the
cave, now accessible by a small fissurensists of anarrow horizontal chamber highly
concretionarydeveloping along a NW-SE fault. A narrow verticab, about 1 m deep, is
present at the end of the chamber, and it is figrfibed with a thick flowstone, coming from
a ceiling fissure. At the shaft bottom a horizoritainel, about 60 cm high, develops below
the floor of the upper chamber. The ceiling of thisnel, is formed by a conglomerate,
containing several cervid remains, most of whicmgletely covered by a thin concretion. A
few bones, imbedded in the red sandy cementedx@gtthe conglomerate, were uncovered
some years ago during a speleological survey. Ssbedy, an incomplete femur and a
metacarpal were recovered, while an hemimandibkstadied in situ (Palombo et al., 2003;
Palombo and Melis, 2005Jhe few specimens thus far analyzed show some rolugical
affinities with the endemic Sardinian megacerPemegaceros caziofrom which the
Sadali cervid differs in its larger size (exceedthg range of variation calculated for this
endemic species), and in some morphological fesit(sech as the depth and cuneedpus
mandibulag (Fig.2), as well as in its proportionally smallereth and notably elongated,
slender metacarpal. Due to its size and peculiatufes, the Su Fossu de Cannas deer
(Praemegacerosff. P. sardus)can be regarded as the most primitive megaceiiherto
found in Sardinia and the ancestor of the endermeriesP. cazioti The later has been
reported from several Sardinian and Corsican sitesging in age from the late Middle
Pleistocene to the early Holocene (see Palombo @08%eferences therein). Although it has
been suggested that its mainland ancestor would halnized Sardinia by the end of the
Early Pleistocene, the actual timing of its dispeis unknown. Aside the Su Fossu de Cannas
deer, the oldest Sardinian cervids, ascribedraemegaceros sardys Megaloceros sardus
in Van der Made and Palombo 2006), are those fromesfissures at Monte Tuttavista
(Orosei), Capo Figari (Olbia) and Santa Lucia qu@fluminimaggiore) (Van der Made and
Palombo, 2006 and references therein). In the latlity - yielding also still unstudied
remains of a small musteli@ynotheriumProlagus Microtus (Tyrrhenicola) Rhagamysnd
Amphibia - a tooth of deer dated by ESR, gave a da#50 + 90 ka BFfifle Van der Made,
1999). Although the Santa Lucia cervid is of patée interest because it provide the only
chronological information on the passage from lagemaller endemic deer, hitherto there
are not any evidence confirming a presence of glaet in Sardinia at the beginning of the
Middle Pleistocene. Further information about theoaology of the arrival of the ancestor of
the megacerine Sardinian lineage, may be obtaimed U-Th dating, currently in progress,
of concretions covering the Su Fossu de Cannassbdie data may definetearminus ante
quemfor the sedimentation of the Sadali deer remairsch, for their peculiar features and
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dimensions, likely represent the most archaic megae population among those recorded in
Sardinia to date.
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F|g 1. a) Study area in the central eastern Saxc(lmly) b) Geomorpholog|cal sketch map of Sadali
Plateau: 1. Mesozoic limestone bedrock, 2. Paleon@tamorphic bedrock, 3. Escarpment, 4. Doline,
5. Cave, 6. Palavalley.

Fig.2: Left hemimandible oPraemegaceroaff. P. sardufrom the Su Fossu de Cannas cave.
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LATE-QUATERNARY PALEOENVIRONMENTAL EVIDENCES ALONG THE
CENTRAL WESTERN COAST OF SARDINIA (ITALY): PRELIMIN ARY RESULTS

R. T. Meli$, A. M. Porcd, F. Di Rit&, G. Aielld, D. Barra®

!Dipartimento di Scienze Chimiche e Geologiche, Usitéedi Cagliari, tmelis@unica.it
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The Late Quaternary evolution of coastal systentkerMediterranean area has been shown
to be controlled mostly by relative sea-level chem@Antonioli et al., 2004, Amorosi and
Milli, 2001; Anzidei et al., 2011; Faivre et alQ21; Lambeck et al., 2011; Orru et al., 2011).
In Sardinia (ltaly), high-resolution stratigraptstudies of the response of the coastal system
to Late Quaternary sea-level fluctuations, obtaiftech multidisciplinary study of borehole
cores, are rare (Del Vais et al., 2008, 2010; Pd2606; Porcu et al., 2008, 2011). In this
paper we present the preliminary results of integkgedimentological, micropaleontological
(foraminifera and ostracods) palinological and roafaunal analyses of one 17 m-thick core
(S1) from the central littoral barrier of Mistrasagoon (Central Western Sardinia) in the
Northern sector of the Oristano Gulf (Fig.1). Seelmological analyses show a vertical cyclic
pattern of facies, including continental, paraln eshallow-marine deposits. Particularly, the
lower part of the studied succession is charaadrizy alluvial plain sediments. In contrast,
the remaining part of the succession was formed Wariety of depositional environments,
from coastal to shallow marine. The benthic forafana thanatocoenosis found in the
sediments consist of still living species in Medimean area, especially in marine
environments of paralic domain and of infralittoahd circalittoral plans. Therefore the
Pleistocene - Holocene associations of borehole dwmve been set according to the
ecological value represented by the same taxa @issent in the actual environment
(Cimerman and Langer, 1991; Sgarrella and Monchatrdei, 1993, Fiorini and Vaiani,
2001). The statistical analysis has allowed to grerfa division into four main groups,
characterized by species that can be considergdaktic of well-defined environments, thus
resulting significant for the paleoenvironmentaligation. Within the groups then have been
recognized three principal associations, whichvadid to establish that the deepest sediments
are representative of a transition environment betwlagoon and infralittoral. Subsequently
following one another approximately ten changeovéiem a more purely lagoon
environment but with marine influences and a masasblittoral environment with a very
close lagoon, up to the latest levels of the sediarg sequence studied where there is a
return to a transition environment between lagood @nfralittoral. The silty-clay core
samples analysed yielded ostracod assemblages sethfay species presently living in
marine, brackish and continental waters of the kedinean area. The presence of specimens
pertaining to taxa occurring in continental watersscattered and these forms have been
considered allochthonous. Euryhaline and stenohatimarine ostracods occur in all the
assemblages indicating an upper infralittoral mearjpaleocenvironment with a persistent
influence of freshwater supply. The relative abumés of low-salinity tolerant taxa increase
from the base of the core to the uppermost sampiegjesting a moderate ecological shift
toward a transitional paleoenvironment.

The mollusca species, found in the bioclastic sedisiof the succession, suggest marine
and shallow marine-lagoonal condition8itfium reticulatum Cerastoderma glaucum,
Cerithium sp andRissoa ventricosa)ibrous residues d?osidonia oceanicaccurs in large
quantities, mostly in the middle part of the sust@s

The pollen analysis from Mistras Lagoon providee ofhthe first records of mid- and late-
Holocene vegetation history in Sardinia. The poliéegram documents the development of
an evergreen vegetation ecosystem and a local atosat-marsh under the influence of
human impact, geomorphic dynamics and climate g (Di Rita and Melis, submitted).

AMS radiocarbon dates &fosidoniaand shells, indicate a Late Pleistocene to Holeage
of the sedimentary succession, in particular, failonaof lagoonal deposits can be referred to
the Holocene sea-level rise.

This work is also supported by the operating prog@iRegione Sardegna (European Social Fund 20083201
L.R.7/2007, Agosto 2007, n. 7 Promozione della ricerca scientifica e dell'innoi@®e tecnologica in
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Sardegna”, pubblica selezione per il conferimedidorse di ricerca destinate a giovani ricercaterBandoA
2008.
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NEW INSIGHTS ON THE QUATERNARY STRATIGRAPHY OF THE COARSE-
GRAINED GOLO DELTA (EAST-CORSICA MARGIN).

J. Moreay G. Jouet, C. Vella, J-C. Parisot, D. Hermitte, LBianchet, Nicolas Freslon, Grégoire Maillet,
Coralyne Marin, G. Lericolais.

IFREMER / CEREGHulien.moreau@ifremer.fr

The Golo river is the main river flowing from nowhstern Corsica to the Mediterranean
Sea. It takes its source in the highest summitakiCa, the Monte Cinto (2706m). The very
incisive and steep profile (1.72°) of the Golo rivens along a small watershed (1005 km?)
composed of hercynian granites and most recenthdiionous ophiolitic and schist sheets.
The Golo river shows a well-developed terrace syste the ‘Marana-Casinca plain’ on the
northeast-Corsica. This alluvial plain should bensidered as the first depositional area
shaped by the major changes of the Quaternary setlifiuxes provided by the Golo
watershed.

Previous studies on the deltaic plain providedtailbel geological map based on superficial
outcrops. In 1975, Conchon attempted to classifysehterraces using the superficial
topographic and lithological observations and ggtphic and alteration-state of the pebbles
and matrix. The Golo deltaic plain is thus congtitlion its upstream part by old well-altered
or powdered-pebbles tilted terraces then seawarthdng recent less-altered-pebbles wide-
spread terraces. At the moment delta geochrona®dyased on association between each
terrace with a Quaternary glacial stage. A narrowloekene beach ridges seaward embed
these deltaic formations and constrain the recadtmesent deposits in the modern Golo
valley.

The maximum northward and southward river migratiorere also proposed by Conchon
(1975) and the suspected palaeovalley locatione determined on the basis of the maximal
extension of Golo’s terraces and preserved topddgapws. Until today there is no
information available on the depth of the substratinderneath the alluvial terrace, even if
some authors talk about 150 m to 200 m deep.

This study is based on new geophysical and geabgitquisitions performed on the delta
plain of the Golo river. The acquisition of an igtated dataset with several electric resistivity
tomography (E.R.T.) profiles, H/V measurements, maucrop descriptions, OSL dating (in
process) were realized in 2011 during the EIGokb&, 3 field works. The ERT surveys have
been conducted using different strategies: - wadege of field investigations to decipher the
alluvial stratigraphy, evidence the substratum llemed localize the paleovalleys (long
profiles up to 1260 m long and penetration aroudisi rh); - detailed prospections to correlate
with outcrops and define the terrace organizatioieé boundaries (short profiles from 64 to
320 m and decameter penetration). The ERT datdasya non-invasive quickly method to
investigate and map all of the terraces on thenplEne combination of the new geophysical
data with the synthesis of lithological logging drhation available on the delta plain
(underground database under InfoTBffeBRGM) alows to propose a refined stratigraphic
framework of the Golo delta.

As two adjoining sub-surface bodies are charaadriay different ranges of resistivity
(between 150 to 750 ohms/m), we are able to distdhgthe different terraces and make
hypothesis on their composition; Alteration, povetepebbles, clay content in the matrix and
the presence of water can significantly modify tasistivity response of the terraces. As an
example, we imaged a succession of stepped terradbe upstream part of the plain. In
depth data provide constraints on the extent amdhickness of the alluvial terraces, about 20
meters for the oldest and less for the more remess.

The H/V method was also tested as a complemertadERT profiles to determine the
depth of the basement surface and delineating netgnfaces within the deltaic successions.
In the downstream part of deltaic plain an impdriaterface was thus determined on the S-
waves. This in depth boundary is confirmed by aomg surface imaged on the ERT profiles
between the alluvial deposits and an undifferemtiddtasement.

ERT data also allowed the identification in thethern part of the plain of a paleovalley-
shape underneath a topographic depression (regddate on the figure). 200 meters-width
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and 150 meters-depth incision can be displayed. dpper layer of this structure shows
resistivity between 10 ohms/m to 50 ohms/m. Theelowart shows dramatically higher
resistivity between 500 ohms/m to 1500 ohms/m. ldsgection, H/V measurements confirm
the resistivity contrast between the conductive r@siktive part of this original structure. We
interpret this resistivity contrast by a very c@aggain deep infilling topped by a fine grain
draped sediment above the channel. The coveredcsidepoe interpreted as a recent alluvial
terrace on the Geological map (BRGM Editions).

The new evidences of palaeovalley incisions on dbiaic plain allow to discuss the
Quaternary evolution the Golo Delta plain. Durihgstperiod, the deep incised valleys and
the terrace formations have contributed to thellfiagial response to sea-level change. This
study shows a new approach in complementary madtst study focuses on very
heterogeneous environments and the usefulness mbiomg such different sounding
techniques for studying complex deltaic environment

References

0. Conchon, 1975. Les formations quaternairesyge tontinental en Corse orientale. Thése pour
obtenir le grade de Docteur és Sciences Naturélmss, Université de Paris VI, 243pp.

Carte géologique de la France au 1/50 000, cattedTVescovato, BRGM Editions.

EEr Ry

1230000 1232000

o

VY =
1230000 1232000 1234000

Recognition of a filling of paleovalley on ERT pilet in the alluvial plain of Golo river, High-
Corsica.

A: very coarse filling of a paleochannel of Goleeri with strong resistive response,

B : filling of the paleochannel by finer materialih slightly resistive response,

A': upstream part of coarse filling A of the palbaonel,

B': downstream part of filling B of the paleochahbg finer materials.
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THE MIS 5 HIGHSTANDS ALONG THE NORTHERN ADRIATIC SE A:
STRATIGRAPHIC DATA AND PALEOGEOGRAPHIC RECONSTRUCT!I ON
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The north-eastern Adriatic represents the forelaasin of the south-eastern Alps. But the
short distance separating the mountains from thae isecombination with the gentle slope
characterizing the Adriatic shelf, created a pat#ic setting which do not exist along the
other sides of the Alps and that has very few anae around the World. In fact, this
condition allows to analyse in the same area Hulfltivio-glacial deposits related to glacial
advances and the sediments connected to marinestaigts.

The sedimentary sequence deposited during Latee@aay was strongly influenced by the
alternation of colder and warmer periods, but #feodistal tectonic effect of both Alps and
Apennines played a constraining role in the strafigic evolution of the area (Antonioli et
al., 2009). It is important to remark that Pleigioe marine sediments do not crop out in
whole coast of the Adriatic, neither in the westean in the eastern side of the sea, pointing
to a general long-term tectonic subsidence.

In the last decade several new cores has beertteallalong the coastal plain between the
Po River Delta and the Karst Highplain, stronglypioving the available information about
the transition between Middle and Late Pleistocdie boreholes reached a depth between
50-120 m, but the core AZX arrived at 272 m of tetini et al., 2009; Fontana et al., 2010).
In the research also several cores already dedchiblterature were considered, analysing
the existing logs in the framework of the new imfiation. For every core the following
parameters where described: lithostratigraphy,nsextiary facies, macrofossils assemblages.
For most part of the boreholes also a micropaldogical log was realized and, in some
selected cores, pollen and paleovegetational asmlygere conducted. In particular a new
pollen sequence, recording the end of MIS 6 andMi® 5, has been produced in core
ULLOA near Mestre, close to the Lagoon of Venica. itnportant correlating sequence for
vegetational variation occurred at the transitietmteen MIS 6 and 5 is represented by the
cores collected in the Fimon Lake, in the BerididHiPini et al., 2010).

In boreholes PNC and BLG, near Marano Lagoon aradiGtagoon respectively, the MIS
5.5 age of the coastal deposits has been checkBdE8R datings. In most of the cores the
magnetic susceptibility was measured, obtainingndependent parameter, very helpful in
correlating the different sequences, specially e tintervals of the cores where
micropaleontological or pollen information is net#able.

Considering the general setting, a strong reldtiemveen alluvial aggrading phases and the
glacial period occurred at the end of MIS 6 is ewickd, whereas during the MIS 5 the
sedimentation mainly occurred in the coastal sect@uring the so-called Tyrrhenian
transgression (MIS 5.5) the coast reached a modwiard position than the present and the
inner lagoon margin was about 10-25 km landward tha present one. The top of the MIS 6
alluvial deposits is marked by a well-developed, smimparable to the soil capping the LGM
deposits (the so-called “caranto” in the Venice a@g. The new information seems to
confirm that the marine highstands occurred duifi® 5.3 and MIS 5.1 do not directly
deposited coastal facies in the area northernRaeDelta. But the transition between the final
part of MIS 5 and MIS 4 is still characterized loyr& chrono-stratigraphic uncertainties.

Applying the method used to produce the compilagbthe MIS 5.5 high stand {25 ka)
sites spanning the coastline of Italy (Ferrantalet 2006), the new cores provide many new
data about the downlift rates along NE Adriatic sto&rom the Gulf of Trieste to the Po
River Delta, the base of MIS 5.5 paralic depositsich were sedimented around +6 m a.s.l.
(Antonioli, 2012), now lie respectively from 40 &80 m below sea level. This setting
demonstrates a general subsiding trend, charaeteby a westward increasing values from
0.3 to >1 mm/a; in the area \@énice the information provide a mean subsidend&®0.62 mm/a.
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BOTTOM ENVIRONMENT ON THE GIBRALTAR SILL: ARGUS SUB MERSIBLE
OBSERVATIONS

1.0. Murdmaa K.M. Shimkus, L.V. Voronov, Yu.D. Evsyukov
P.P. Shirshov Institute of Oceanology, Russian Armadof Sciencemurdmaa@mail.ru

Our research team from the Shirshov Institute okddology, Russian Academy of
Sciences, first directly observed the nature ofGit@altar Sill through thérgussubmersible
illuminator during 25 dives carried out during tReissian R.V.Rift cruise in 1994. The
exciting visions concaved some ideas concerningldtest geological history and present
environment in this only gateway between the Methteean to Black Sea system of marine
basins and the World Ocean. Unfortunately, chiedraist of the expedition, Dr. Kazimieras
Shimkus died in 2001 having not accomplished higliss on the materials collected. Many
of his results and valuable ideas have been lostsiimething remained and is included in
this presentation along with our observations dutireArgusdives.

The Gibraltar Sill constraining deep water exchabgéveen the Mediterranean Sea and
Atlantic Ocean consists of three submarine ridgels deep basins in between. We worked
on the highest Camarinal Sill with the maximumevalepth of 284 m in the main channel
of the subsurface Mediterranean water outflow te #tlantic. The Camarinal Sill was
emerged in the Late Miocene forming an isthmus betwthe Iberian Peninsula and north-
western Africa due to the continental collisionttta@ally isolated the Mediterranean Sea and
other relic basins from the World Ocean during Messinian Salinity Crisis (MSC). The sill
submerged due to faulting, opening the GibraltaaiSat the very end of MSC, at 5.32 Ma.
The very high-velocity Atlantic water inflow intdné¢ brackish or freshwater Mediterranean
lake eroded the sill rocks resulting in additiodakpening of transverse channels cutting its
crest. The strait configuration still shows somatdiees of the MSC reflecting its extreme
terminal phase, i.e. the Zanclian refill of the Medanean that lasted only several tens of
years or even 10-11 years (Blanc, 2002).

We observed geomorphological effects of this draamatent, including erosional valleys
cut into the bedrock (Cretaceous Numibian flysct@ep escarps, leveled platforms, and
vertical walls up to 20 m high and several metickt obviously representing hard sandstone
beds of the compressed flysch strata. Softer modsb®ds in between the sandstone are
likelly eroded by the awful stream. The bottom a@cef is covered by a hard finely
crystallized magnesian calcite crust which we elilto a depth up to 12 cm. It cements
sandstone pieces and coral fragments, as wellunsled pebbles in erosional valleys. Recent
friable sediments are practically absent. Pilemos$e coral fragments occur locally over the
crust-covered smooth bottom surface. Two radiaradates of individual deep-water corals
gen.Cariophyllia, 1760 and 2040 uncalibrated years BP constraimgeecof the Mg-calcite
crust precipitation prior to the late Holocene. Wpothesize that it was formed just after the
Zanclian refill event when the mineralized Mediggrean water first reached the sill crest and
the outflow to the Atlantic started (Murdmaa et 2D08). Since that time, the Camarinal Sill
represented a non-depositional environment. Wetdarmw, how long the carbonate crust
precipitated, but the precipitation apparently eedsefore the Holocene.

Today the bedrock ledges arecovered by denseggliventhic epifaun, including deep-
water colonial and individual corals, hydroids, dmgans etc. However, biomineral products
(mainly carbonates) are totally washed off the Isjlithe strong outflow and tidal currents
When summarized, the bottom currents velocity reac#6 knots or locally even more.
Moreover, we experienced during our dives a strimflyience of internal waves at the
boundary between hypersaline Mediterranean outma surface Atlantic water inflow
waters. The sedimentological significance of nmé waves is not yet fully understood.
Anyway, a possible occurrence of shallow-water mwfssil remains in deep-water
sediments of neighbour basins may serve as a pnolkyating adjacent non-depositional sill
environments.
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GEOMORPHOLOGICAL STRUCTURE AND DYNAMICS OF BARRIER ISLANDS

IN THE BARENTS SEA
S.OgorodoyO.Kokin
Lomonosov Moscow State University, ogorodov@aha.ru

Coastal accumulative landforms (spits, barrierg) widespread in the south-east part of
Barents Sea among them big barrier islands — Varalstand, Pesyakov Island. These
landforms are thought to be accumulated duringptiéod of climatic optimum at the final
stage of the Holocene transgression, when bothtidoraf dynamically active period and
hydrodynamic activity were the highest. Clastic enal from the upper shelf involved into
onshore movement was accumulated in big coastdfdems. Where the wave resultant is
nearly normal to the coastline, the typical barbeaches and barrier islands were formed.

Where the waves are high enough to overflow thetebaccumulative forms, the latter are
lower than 2.5-3.0 m. Over considerable stretclstafreline, eolian processes have built a
thick dune belt (avandune) over barrier beachessdands. Their absolute height averages 4-
7 m, but some dunes are up to 10-12 m high. Sossarehers take the average height of the
dune belt as the height of the ancient coastabsdgrmed during maximum of the Holocene
(Flandrian) transgression (Avenarius, 2001). Basethis assumption, the Middle Holocene
sea-level highstand is estimated as 5-6 m aboywatent position, and the high fragments of
accumulative forms are referred to as the Middléoekne ones. Therefore, according to this
hypothesis, the dune belt partially representgytfrants of paleo-barriers”, that could hardly
be a justified assumption.

Detailed geological and geomorphological invesigget of the Varandei and Pesyakov
islands carried out by the authors included obsems on coastal dynamics and
accompanying exogenous processes (eolian transpojta lithological and
micropaleontological studies of the coastal sestiand radiocarbon dating (Ogorodov et al.,
2003). This allowed us to carry out the first restomctions of sedimentation conditions and
evolution of big coastal accumulative forms in Begents Sea.

Barriers of the Varandei and Pesyakov islands kawédar structure (Fig. 1). The shoreface
of these accumulative forms is covered with theedbelt (avandune) up to 4-10 m high. In
the zones of divergence of wave energy, an abradigi formed on the marine slope of
avandune evidences relatively high rate of coastatat. At the places of sediment transit,
marine slope of avandunes is relatively gentle a®9-50) due to less intensive wave
activity and the influence of slope processes. Haneduring the years of extremely strong
storms it could become steeper for a period of tilone to abrasion. A relatively narrow beach
(20-100 m) leaning against the marine slope of duaa gradually turns into the tidal flat.

At the distal parts of barriers, the avandune bexotower and is replaced by a series of
inactive coastal ridges marking certain stagevatution of accumulative landforms. Coastal
ridges have been considerably reworked by eoliaocgases. Where the storm surge
overwashes the barrier, the well-developed aciastal ridge is formed.

Laidas or high-water surge berms occupy the inaérqf the barrier beach behind the dune
belt. They are located at 2.5-3.0 m asl. Two molqujioal levels correspond to wind surges
of low and high recurrence (Fig. 1).In general,riearbeaches of the Pechora Sea are
relatively rapidly moving onshore because of slawef erosion, wave and eolian
transportation of sand from the windward to leewslape. Field observations on the coastal
dynamics showed that the coastal retreat rateq@rPésyakov Island which is practically
unaffected by human activity equaled 0.5-2.5 mygear. As a result, the so-called “fragments
of paleo-barriers” with the width of 50 to 350 m shipe completely reworked during 100-
400 years. Thus, they could hardly be of Middled¢ehe age even if assuming that the rates
of coastal retreat have increased during the kstucy. Radiocarbon dating of wood (MSU-
1585) from the lower part of the “peat-grass pillaf the laida exposed in the basal part of
coastal bluff (Fig. 1) corroborates extremely “ygliage of the overlying sand layer.

Eolian processes play an important role in forrmatiad evolution of barrier beaches. This
role has been previously underestimated. In casd speed exceeds 12 m/s fine-grained sand
material is evacuated from beaches and tidal flatsservations revealed that during one
storm the 3-5 cm thick sand layer could be blowayafvom the open beach surface. During

74



INQUA SEQS 2012 MEETING
AT THE EDGE OF THE SEA: SEDIMENTS, GEOMORPHOLOGY, TECTONICS, AND STRATIGRAPHY IN QUATERNARY STUDIES.
26-30th, September 2012 Sassari, Sardinia, (Italy)

dynamically active period, deflation removes nssléhan 1 rhof sediments from one square

meter of beach surface. Most part of eolian mdtegimoved from beaches and tidal flats is
accumulated within the dune belt. Specific vegetagrowing on avandunes protects it from
deflation and favors intensive accumulation of @olmaterial. It should be noted, that the
extent of the opposite eolian transportation — fttmdune belt to the beach and tidal flats —
is considerably less due to high anti-deflatioi#ity of the dune belt.

During fieldwork in 2000 we measured the rates @fa@m sedimentation at the specially
equipped monitoring stations. Averaged data onagggemeasurements carried out at more
than 50 reference marks showed that the sand Eg@rmulated during the two summer
months ranged from 3-16 cm at a distance of 10am fthe avandune edge to 0.5-4 cm - at
100 m. These high rates of eolian accumulationr@sponsible for considerable height and
width of the dune belt previously mistaken for &agments of paleo-barriers”.

Actually, the sediment sequence exposed in cobktts of the barriers above 1.0-2.0 m is
entirely represented by subaerial complex: finergd sands with abundant grass remains
and traces of soil processes. They are devoidypahbles, gravel and other coarse-grained
debris. On the contrary, deposits of beaches,eactastal ridges and high-water surge berms
in the Pechora Sea consist of less sorted sandswwiherous pebbles, gravel, rock debris and
single bivalve shells. Coarse-grained materialinatgs from numerous exposures of boulder
clays and loams on the submarine coastal slope UridNo coarse debris was found in the
barrier beach sediments from the cores recoveredraiderable distance from the coastal
bluffs. Laida deposits with characteristic peatsgraillow are usually exposed below 1-2 m
level. Laida deposits accumulated in the innerspaftbarriers under the influence of storm
surges up to 2.5-3.5 m high do not give any evidagither for higher than modern sea-level
position or the Middle Holocene age of the ovedysand unit.

Diatom analysis of the barrier beach sequence fhanvarandei Island revealed the gradual
succession of fossil associations indicating changiedimentation conditions (Ogorodov et
al., 2003). Diatom associations indicates changesddimentation environment during
accumulation of the barrier beach — from nearsmoagine, littoral, probably marsches, to
swampy laida and, finally, subaerial avandune. Taamy streams played an important role
in formation of the lower part of subaerial uniing above 2.0 m asl. These streams
redistributed abundant eolian material and supppéht debris into shallow lakes and
puddles during flood. The plant debris was accutedlan the form of thin interlayers. At
present, similar conditions exist in the inner pdrthe dune belt between the avandune ridge
and laida (Fig. 1). The uppermost part of the srbbhanit was accumulated due to active
eolian-soil sedimentation typical for the topmoattpf the dune belt on the barrier beach.
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Fig. 1. Lithologycal-geomorphologic transect of thesyakov Island: 1 — fine-grained sands; 2 — sands
with pebbles; 3 — “peat-grass pillow”; 4 — bouldtays and loams.
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QUATERNARY MAMMALS OF SARDINIA: BIOCHRONOLOGY,
PALEOBIOGEOGRAPHY AND FAUNAL TURNOVER
M.R. Palomb&?R. RozZi
!Dipartimento di Scienze della Terra, Sapienza Ursité di Romayoberto.rozzi@uniromal.it
2CNR, Istituto di Geologia ambientale e Geoingegneria

Knowledge on the Quaternary vertebrate fauna frandiSia has significantly increased in
recent years as a result of fieldwork activity, ndigcoveries and revisions of already known
local fauna assemblages (LFAs) which shed new bghthe settlement and evolution of the
terrestrial endemic mammals. Quaternary remairisssil mammals have mainly been found
in cave deposits, karst fissure fillings and isadiapockets cropping out in quarries or natural
sections (whose age is roughly known or undefineat),they come from localized
fossiliferous fluvial-lacustrine, either aeolian lmeach deposits, and paleosols, sometimes of
limited thickness and extensioBuch scanty information, makes correlations difficthe
chronological framework fairly approximate, and geaies several uncertainties in evaluating
the timing ofdispersal/colonizatioand in situ origination and extincti@vents

As colonization events, if from one hand, we cotafidently assume that Sardinia was
definitely isolated from Tuscany by the Late Meg&sin(because the new immigrants from
Europe that reached Italian peninsula and southescany have not been found in Sardinia),
from the other, we cannot rule out the hypothebkist tat that time some temporarily
connections with the European mainland allowedctblenization of some taxa (e.g. a suid,
bovids and a hyaenid) whose descendants were présethe Late Pliocene/earliest
Pleistocene Sardinian LFAs. After the opening o fhyrrhenian Sea (Early Pliocene),
Sardinia maintained a permanent isolation. Howesesa, level drop, resulting in a relatively
short distance between Sardinia and the Europeamland, permitted discrete passive or
sweepstake dispersal events. The arrival throungh of new taxa deeply altered the structure
of insular palaeocommunities, triggering new inpesfic and interspecific competition. The
resulting faunal renewals enable us to detect mdmméaunal complexes (FCs), differing
each other as taxonomical composition, biodiversity structure.

On the basis of at that time available data, Pator(@009 and references therein)
recognized two main FCs: thélésogordl (Pliocene/Early Pleistocene partim) anditrotus
(Tyrrhenicolaj (late Early Pleistocene/early Holocene) &CNesogordl FC divides into
two subcomplexes: Mandriola and Capo Figari/Oro$esC. The first, mainly Pliocene in
age, is characterized by the occurrence of arcimbcomammals, and artiodactylsSus
sondaariand bovids of the so-callédesogoralgroup -found in the Mandriola/Capo Mannu
D1 LFA. The second, includes species evolved fromessmall and large mammals already
present in the Mandriola FSC along with new taxehsas large and small carnivores, a
macaque and, maybe the problematic b&\sdletragus gentry The new settlers (ancestors
of Macacy if indeed they had not entered even earlamnonictis Mustelaand a leporid)
reached the island possibly during the Piacentimessive phase (approximately 2.9 Ma)
even if different migratory events, including migoa at the end of the Gelasian as well,
cannot be excludedlThe composition of the Capo Figari I/ Orosei 1 F&@s nearly
completed at about 1.8 Ma, as suggested by an B8Rah aNesogoraltooth from Capo
Figari | (data reported in Van der Made, 1999).

Throughout the late Early Pleistocene, faunal caitjom changed due to the progressive
extinction of Pliocene/Gelasian taxa and the afrofanew settlers. The transition from
Nesogoralto Microtus (Tyrrhenicola)FC, is marked by the disappearance of about 47% of
genera and 76% of species, while approximately ©8%ew genera and 71% of species
appeared, few because of anagenetic evolutionrwileexisting lineages, most because of
passive/sweepstake dispersal events.

The *"Microtus (Tyrrhenicold) FC mainly differ from the Nesogordl FC by the
disappearancef the hyena, suid and most of the endemic bovids stbdebappearance of the
archaic voleMicrotus (Tyrrhenicola) sondaariThe occurrence of a primitive vole likely
derived from an advancedllophaiomysspecies, would suggest that its arrival should be
younger than 1.3-1.2 Ma, providing indirect argutadior a dating. On the other hand, the
hypothesis that the vole and other taxa typicalttoé faunal complex (e.g. the first
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representative o€ynotheriumfound at Monte Tuttavista together wikh. sondaarj and,
maybe,Praemegacerosff. P. sardusfrom Sadali)entered Sardinia during the pronounced
post-Jaramillo sea level lowering (?MIS 24) cartiotejected.

The Orosei 2 FSC could be regarded as a trandititraese to the following FSC, because of
the persistence ad few pre-existing taxa such &hagapodemus minor, Prolagus figaro,
Macacacf. M. majori, Pannonictisind the leporid, while the Dragon&&C unbalanced and
clearly endemic, includes the well-known “class&éardinian endemic largeCynotherium
sardous, Mammuthus lamarmorai, Praemegaceros dagahydrictis galictoidesand three
highly endemic Lutringeand small mammalsT@lpa tyrrhenica, “Asoriculus” similis, M.
(Tyrrhenicola) henseli, Rhagamys orthodand Prolagussardug. The age of the transition
from Orosei 2 to Dragonara FSC, marked by the highpecies turnover, is problematic due
to the incompleteness of stratigraphical and patdogical evidencePraemegaceros sardus
smaller than its presumed continental ancestor routh larger than its descendant
Praemegaceros caziotias been reported about 450 + 20% ka BP at Samia [lglesias,
South-western Sardinia) and in other sites, whereraies have been found or studied. In
addition a primitiveCynotherium(Palombo and Sotnikova unpublished dasayecorded
together withMicrotus (Tyrrhenicola) hensedit Grotta dei Fiori in deposits older than 500 ka
(Melis et al., 2012). This LFA likely representseonf the oldest faunas included in the
Dragonara FSC.

A noticeable turnover followed the arrival of Nebic man and his accompanying fauna.
NonethelessPraemegaceros caziotias still present at about 7000 years BRenzi et al.
2007) while Microtus (Tyrrhenicolahenseliand Prolagus sardusre respectively recorded
in the Bronze and Iron Age§\flkens and Delussu, 2002)
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UPPER PLEISTOCENE TO HOLOCENE COASTAL EVOLUTION OF NW
SARDINIA (MEDITERRANEAN SEA, ITALY)

V. Pascucci, S. Andreucci, D. Sechi
1 Dipartimento di Scienze Naturali e del Territotimiversity of Sassari, Italypscucci@uniss)it

The modern coast of Northwest Sardinia is charaetgrby small cliff-bounded bays with
marine terraces or sand and/or gravelly pockethEsadAt the average depth of -4 m a sandy
submerged plain with extensive sea-grass meadowtgon the shallow shelf. The bulk of
sediment feeding the coastal system is bioclaatid produced in the sea-grass meadows and
deposited on the beaches during major storms.

This framework was more or less the same durindgistenterglacial time; that is, MIS5.

In this study we analyze the evolution of the lagtrglacial-glacial-interglacial deposits in
order to define similarities and controversies wiitt modern climate trend.

The analyzed late Quaternary-Holocene deposits ottpalmost continuously along the
NW coast of Sardinia. Our studies have been focuseghose outcropping close to Alghero
and Argentiera (Porto Palmas) with the purposentdyae the relationships between climate
changes, sea level fluctuations and sediment supgmgntrolling the sequences development.
It has been proved that local (wet/dry) and worttkv(seal level) environmental variations
have influenced the deposition and preservatiothefdeposits. Deposits have been dated
with Optically Stimulated Luminescence using botiaigz and feldspar grains; the most
recent ones also usiftg.

The outcropping succession has been grouped imiajer stratigraphic units, recognized
and subdivided by unconformities and facies charastics: U1 U2 (interglacial MIS5) U3,
U4 (glacial MIS4-3) and U5 (interglacial MIS1).

Ul is the less continuous and mostly charactertaedvarm fauna fossil rich carbonate
(bioherm) with dispersed sandy and gravelly layfrdeposited during the MIS5e (125ky);
that is during the maximum Eeminan highstand. ¢tords warm climatic conditions and
experienced a sea level at least 4.5m higher ttembdern.

U2 is continuous and almost always present at #s®e of the glacial succession. It is
normally characterized by sandy, gravelly coastaldh deposit. It crops out about 1.5 m
above the modern and deposited during MIS5c (100ky)

U3 can be either represented by a well developddopal (Alghero) dated at 70ky
(Dansgaard—Oeschger DO-19) on top of which restelhcoastal dune system (dated at 68
ky) or by debris-flow dominated fan-deposits (Artiera) dated at 74-65 ka. They are both
representative of the beginning of MIS 4 and intiMeaof climate deterioration.

U4 can be either represented by coastal dunes €Adglor by water flow dominated alluvial
fan deposits (Argentiera). This last are charaoteriby mixed windblown and alluvial
deposits. They are both referred at MIS3 and h&bke @yes spanning from 47 and 23 ky.

U5 is represented by wind-blown, predominantly tdstc deposits (derived from the shelf)
reworked and preserved as sheet sands and dursgitthy more elevated areas along the
coast. They are dated at 8 to 5 ka: MIS1.

Data interpretation allow some consideration omate change during the last 125ky.
During MIS5e high stand temperature was higher today as well as the sea level (about
4.5 m higher). During the following MIS5c high stheea level dropped at bout 1.5 m above
the modern and temperature reached very closelpttay values.

During MIS 4, at the beginning of the glacial phaaeclimatic deterioration occurred,;
temperature dropped down to -6 °C in about 5 kaledido a progressive disruption of inland
vegetation cover and to repeated denudation ofvéitley slopes. The sea-level regression
creates the accommodation space for fan developmesiteltered and cliffy areas where
debris flows developed and filled almost complethly terminal parts of the narrow coastal
valleys/coves with gravelly-silty deposits. In thwre exposed areas, however, coastal dune
fields developed. It is worthy to note that locabrmphology can thus mitigate the climate
offering some moistly conditions in a general amironment.

During the MIS 3 sea-level dropped sufficientlyetxpose extensive bioclastic sands formed
and accumulated on the shallow western Sardinik Siteese were blown inland, by strong
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N-NW wind. Dunefield systems, dominated the coathe West Mediterranean basin under
cold and relatively dry conditions. Localized watew-sand dunes interaction occurred,
although in some areas (Argentiera) the dunefigidesn was almost completely dismantled
and reworked into water-flow dominated alluvial $aloy catastrophic rainfall events (flash
floods). Thus, the climate, switched locally andicily from arid to humid conditions
possibly related with wet/arid Dansagar-Oeschgédj@ycles: D/O 13 (ca 47 ka), D/O 8 (ca
39 ka) and D/O 2 (ca 23 ka). High reliefs along¢hast acted as shelter, increasing the local
moistly condition and the frequency of rainstoriFigally, during the Holocene transgression
(MIS1) (about 100 m in 10 ka) bioclastic sands wgregressively moved landward and
wind-blown inland to build up a coastal dunefieldtbe southernmost part of the study area.
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LOWER DELTA OF THE RIVER RHINE DURING THE LAST INTE RGLACIAL:
ARCHITECTURE, FACIES DISTRIBUTION AND PRESERVATION IN A NEAR-
COASTAL DELTAIC SETTING IN THE SOUTHERN NORTH SEA B ASIN,

THE NETHERLANDS.
J. Peetert? F.S. Busschetsl.H.A. Bosch M.W. van den BefgJ. Schokkémnd E. Stouthamér
!Department of Physical Geography, Faculty of Gemsmés, Utrecht University, The Netherlands,

j-peetersl@uu.nl
%Geological Survey of The Netherlands - TNO

Within near-coastal environments, the fluvial-titt@nsition zone is one of the most complex
zones due to mixture of processes and sedimerddfefent source and depositional styles.
Despite a large number of excellent Holocene flu@&uarine cases, transferring
sedimentary concepts into the fluvial-estuarin@@adrecords remains a major challenge.

The Last Interglacial Rhine near-coastal area ie Netherlands constitutes a promising
natural archive (Wiggers, 1955) for improving thedarstanding of this near-coastal deltaic
setting. First, there is a well investigated HoloeeRhine-Meuse delta (Berendsen &
Stouthamer, 2001 and Stouthansdral., 2013 in prep that could be used for analogue
studies. Second, concepts of preservation potesdialbe directly tested since the Holocene
record can be compared with sediments that exmertean entire glacial-interglacial cycle of
eustatic sea level variation and climate changstly,aa vast amount of sedimentary and first
order chronological control is already available the Eemian record, helping future
mapping and dating issues.

Comparing the Last Interglacial and Holocene fllseistuarine transition zones of the River
Rhine, might lead to more insights in the developnad older near-coastal deltaic areas and
hence of better understanding the stratigraphiditaature of hydrocarbon resource
reservoirs.

Huge datasets available at Utrecht University aBiNG' NO, together with new continuous
cores, Cone Penetration Tests, gamma well logshofé and onshore seismics and 3D
geological models (Busschegsal. 2012in prep are used to architecturally characterize the
near-coastal deposits. Optically Stimulated Lunieese dating, palaeomagnetism (Ster
al. 2012in prep, U/Th dating and biostratigraphy are used for dgiermination.

Here, we present the characterization of Last geial near-coastal deltaic deposits in The
Netherlands (ca. 128-115 kyr BP) that are influeniog both coastal and fluvial processes,
with the use of multiple cross-sections (Peettia. 2012in prep).
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Figure 1. Last Interglacial Rhine near-coastal ar€éhe Netherlands, including important geological
features.
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The lower delta of the River Rhine during the Laderglacial is situated in the central
Netherlands. Its deposits are found in the prekksel valley, Noordoostpolder and Lake
IJssel area (Fig. 1). The research area is in thectdvicinity of the Eem Formation
holostratotype locality (Fig. 1) at Amersfoort (=fdort 1) (Zagwijn, 1961) and the Eem
Formation parastratotype locality at Amsterdam Tieain(= AT) (Van Leeuwert al, 2000),
which is awaiting ratification to become tBemian &&ge unit-stratotype (Gibbard, 2003).

Cross-sectional architectural characterization & Bection in the Lake ljssel

The Last Interglacial Rhine near-coastal area desugnd buries a palaeo ice-margnial river
valley originating from the preceding glacial perigMIS6), which is incised in older
Pleistocene sediments. This so called Vecht Valbegame already partly filled with
glaciofluvial deposits (Unit A1) before the RivehiRe took its northern course.

The depositioning continued during tBemianand is mainly characterized by floodbasin
fines (Unit A2) which spans a major part of palaatley width. These fresh-water deposits
gradually show more marine influence towards thair and finally progrades into a marine
sequence (Unit E1), deposited during the Eemiadesed high-stand.

TheseEemiandeposits, although partly eroded by activity oé tRiver Rhine, are fully
covered by Rhine sediments (Unit A3; A4 & A5) dyyithe Early- to Middle (Pleni-)Glacial
and that of more local fluvial and eolian originriehg the Late (Pleni-)Glacial. The
Sedimentary sequence is finalized by Holocene agonal and fluvio-deltaic deposits.
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THE LATEGLACIAL WURMIAN DEGLACIATION IN THE ITALIAN ALPS. A
NEW ACCURATE GEOCHRONOLOGICAL FRAMEWORK AND EVIDENC E OF
TREE COLONIZATION OF THE DEGLACIATED TERRAIN

Cesare RavazzFederica Bading Glauco Paterd Roberta Pinf, , Paula Reimér

1 - C.N.R. - Istituto per la Dinamica dei Processnl#ientali, Laboratory of Palynology and Palaeoecpio
Piazza della Scienza 1, 20126 Milano, ltaly cesamazzi@idpa.cnr.it

2 - Centre for Climate, the Environment & Chronolo§ghool of Geography, Archaeology and Palaeoecology,
Queen’s University of Belfast, 42 Fitzwilliam Streg¢lfast, United Kingdom.

We present new accurate AMS ages for the lastajlaaimination from two end-moraine
systems on the ltalian side of the Alps. Ages frimmestrial plant remains were obtained
either from paraglacial deposits within one endaimmg system of the Oglio valley glacier,
and from an ice-contact lake of the Garda gladibey allow constraining an early stage of
the last deglaciation. In the Lombardy Alps, eatiybilisation of alluvial fans and lake filling
promoted expansion of cembran pine. This is anaggulented evidence of tree pioneering a
paraglacial landsystem during the early lategla@ald also documents the cembran pine
survival in the mountain belt of the Italian Alparthg the last glaciation. A distinct primary
succession of steppe and forest vegetation has detested just after deglaciation of the
Alpine foothills of the Garda glacial amphitheati®jt here the role of cembran pine is
limited.

The chronology of the Oglio and Garda glacier campaclosely with other major
piedmont glaciers on the Central and Eastern Alparelands. The results of the present
study withdraw the hypothesis of a reduced LGM igiaextent, promoted by the authors of
the recent geological mapping of the Central Italddps. The new evidences imply an overall
chronostratigraphic re-assessment of the Quatessayence.
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JALOWKA — A NEW EEMIAN INTERGLACIAL SITE IN NE POLA ND
J. Rychél, M. T. KarasiewicZ |. Krzeflak?, L. Marks, B. NorykiewicZ, B. Woronkd
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2 Institute of Geography, Nicolaus Copernicus Uniugr$9 Gagarina, 87-100 Torun
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The site Jatéwka is located in the northern pathefSokétka Hills in northeastern Poland,
about 60 km to the north of Biatystok (Fig.1). T$iee is located at 194 m a.s.| in a terminal
basin limited by end moraines. It was examinedduthe Polish—Belarusian cross-border
mapping project (Marks et al., 2011).

The examined section is composed of three serfesyy are from the top: 1. glacial
diamicton transformed by mass movements (depth-0800 m), 2. silty sand deposit (depth
3.90 — 4.13 m) and 3. lake and bog sediments depth— 4.47 m); the latter are underlain by
sands (. The upper and the middle series are dajlaeal origin. The lowermost series was
accumulated in a lake during Eemian Interglaciad &) composed of gyttja (depth 4.26-
4.47m) and peat (depth 4.13-4.26 m).

These lake and bog deposits were strongly compte§deey were subjected to several
paleobotanic and physicochemical analyses: palgyolplant macrofossils, organic matter
content (OM), reaction (pH), contents of CaC@ganic carbon (&), total nitrogen (N,
terrigenic and biogenic silica, selected elemeNts, Ca, Mg, K, Mn and Fe), ES and AAS
method. Ratios of stable isotop3™ and5C'*were determined for the carbonate sediments

Palynological analyses of sediments (depth 4.18-#2 indicate a characteristic Eemian
pollen succession. The pollen succession makeshb®sscorrelation with the younger part
of the Eemian Interglacial, typical for north-eastePoland, well known from Solniki
(Kupryjanowicz 2008; Fig. 1).

Organic deposition has been initiated during laeli@n and continued until the optimum of
the Eemian Interglacial. The data from the bottart pf the Jaldwka section are similar to
the pollen succession of late Saalian that wasrdedoat Skupowo (Kupryjanowicz 2008;
Fig. 1).

Synchronic changes 6f°0 ands*C curves in the initial part of the interglaciabsence
indicate a closed hydrologic system. Dro@bE argue for the increased productivity when a
light isotope of C was preferably assimilated. Amiof3'°0 at depth 432 cm, connected with
a lower content of thermophilous tree pollen, sgtjgecooling episode occurring in the initial
part of the Eemian Interglacial.

Results of thephysicochemicabnalyses of the organic deposits refer to theltsesif the
palynological analysesThey indicate that the greatest biological adtivitas during the
middle Eemian and that abundamtgetationstopped has limited a mechanical denudation in
the catchement. The latter process played an imporole at the turn of late Saalian and
Eemian and at the end of Eemian. It was connecitidarscarce vegetation cover and a cold
climate. The lake was shallow and, as indicatedyihe overgrown by vegetation as proved
by the plant macrofossils analysis.

Contents of Fe and Mn indicate a varying mobilityieh depended on oxidation-reduction
conditions (Boréwka 1992, 2007, Boyle 2001). Highiues of the ratio of Fe and Mn were
connected with accumulation of peats and gyttja.

Results of investigation clearly indicate biogedéposition during late Saalian and Eemian
Interglacial. The catchement denudation rate anging biological productivity were
connected with improving climate conditions.
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PLIO-PLEISTOCENE FLUVIOKARST CANYON DEEPENING IN CE NTRAL EAST
SARDINIA.
L. Sannd J. De Waele

Dipartimento di Scienze della Natura e del TerritoiUniversity of Sassari (Italygpeleokikers@tiscali;it
Istituto Italiano di Speleologia, University of Bgna (Italy)jo.dewaele@unibo.it

Central East Sardinia is characterised by the opfing of Mesozoic carbonates that overly
a Palaeozoic Variscan basement composed of graanigphyllites. These Mesozoic rocks
are often covered with Plio-Pleistocene volcanitksoand alluvial and periglacial deposits.
This area is a typical fluviokarst, which hosts soofi the most important cave systems of the
island constituted by abandoned upper conduitsaaralctive lower level with various phases
of entrenchment in response to river erosion, @eene millions of years. The main surface
features are major canyons, deeply cut into thestiohes and limestones, with allogenic
recharge, characterised by low or absent water floving most of the year and sporadic
flood pulses during which discharge can increase orders of magnitude: Flumineddu
Gorge and Cedrino valley in the internal part c& ®upramonte karst massif and Codula
Fuili, Codula llune and Codula Sisine in the colasertor of Gulf of Orosei are the most
important of those canyons. This almost dry hydapgic network is a relict of the ancient
drainage pattern related to wetter (thus warmenpgs and continues also on the continental
shelf for several kilometres up to a water depthtdéast 120 metres.

It is debated if these canyons are inherited from Messinian period (“Salinity crisis”)
when Mediterranean sea level dropped dramaticakytd the closure of Gibraltar Strait, or if
they were entrenched during Quaternary sea lewestands, such as the LGM around 22,000
years ago. The pre-Quaternary age of the begirofimgve formation is indicated by quartz
pebbles sampled in the uppermost phreatic passdgesdula llune cave system that gave a
cosmogenic burial date of around 2 million years.

From a morphological point of view, the landscapeenriched not only by typical karst
landforms, but also by volcanic morphologies sustflat basaltic plateaux and by strong
contrasting relieves between volcanic rocks anddkarst.

In Central East Sardinia, Plio-Quaternary volcaoicks outcrop on a surface of about 150
km? one of the volumetrically most important areaghef island. This magmatic cycle has
recently been interpreted as a product of deep lenanelt, with magmas rising during
extensional tectonic phases related to the formaifdhe southern Tyrrhenian basin within a
continental plate context. The effusive productstro§ sector are mainly represented by
alkaline affinity lava flows (about 75%), emittedoin fissures, aligned along two main
opposite tectonic directions, NE-SW and NW-SE retpely. Basaltic flows lie
unconformably on Mesozoic marine successions amteimes directly on the Paleozoic
basement. These basalts are massif and tabulabélias, which fossilize palaeo-valleys.
Selective erosion of the limestone has causeded r@Version, and these basalts are currently
located at the highest altitudes.

In the north-western part of the karst area, thbeGplateau, with a mean altitude of about
200 m asl, represents the widest continuous basaltcrop, constituted by very fluid lavas
repeatedly overflown in different times on the palaalluvial plain of Cedrino River, that
nowadays flows at 100 m asl on carbonate bedrock.

In the central part of Supramonte, another extenbasic lava flow, mostly erupted from
the S. Elene volcano, rests in the Oddoene valte238@ m asl on the palaeo, alluvial
sediments of the Flumineddu River (125 m asl).

The NE elongate Fruncu ‘e Pala lava flow (300 m) asthe eastern part of the karst area
overlooks Codula Fuili that flows at an altitudeatWout 150 m asl.

Also the Codula llune canyon crosses some voloamicrops downstream: Bidunie on the
right side of the valley at 225 m asl and Fruncaddu on the left side (120 m asl), while the
talweg elevation is 50 m and 0 m asl respectively.

On the southern coast of Orosei Gulf, alkaline bdkavs of about 5 km in length outcrop
at a average elevation of about 350 m asl nearie®oP- Baunei, entrenched by Codula
Sisine river that flows at 240 m asl along a NW{8t.

85



INQUA SEQS 2012 MEETING
AT THE EDGE OF THE SEA: SEDIMENTS, GEOMORPHOLOGY, TECTONICS, AND STRATIGRAPHY IN QUATERNARY STUDIES.
26-30th, September 2012 Sassari, Sardinia, (Italy)

The basalts of the Orosei-Dorgali volcanic provihege a radiometric age ranging from 3.6
to 2.0 Ma: the oldest concern the Cedrino outcr($hs-3.0 Ma) near Dorgali, whereas
younger ages are given for S. Pietro Baunei (2.9 &ta Codula Illune, Cala Fuili (2.0-2.3
Ma) basalts.

The analysis of the fluviokarst deepening respecthe volcanic rocks shows that the
canyon entrenchment ranges between 170 and 150 @oddla llune and Codula Fuili,
respectively, and 100 m in Flumineddu River andridedvalleys, with an average of about
120 m. This slight variation can be related to difeerent influence of sea level fluctuations
with the distance from the coast line. While in tihéernal parts of the karst area, cave
passage level adjustment is closely related tor rimeision, in turn caused by crustal
movements, geological constraints, local base lamdlsea level change, in the coastal areas
the eustatic variations have a predominant role.

The interaction between volcanic activity and kassalso confirmed by the basalts filling
phreatic conduits at Bue Marino cave, the Golgdtshad Su Molente cave. Fluviokarst
entrenchment has taken place after the emplaceafethie basalts, during Middle to Late
Pleistocene, and is probably related to sea lensgdsdduring glacial stages, such as the Last
Glacial Maximum stage.
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NEW RESULTS FROM A CLASSIC LOCALITY: SEDIMENTOLOGY,
BIOSTRATIGRAPHY AND DATING OF EEMIAN TO EARLY WEICH SELIAN
DEPOSITS AT AMERSFOORT, THE NETHERLANDS
J. Schokker J. Peeters?, F.S. BusschefsF.P.M. Bunnikand J. Wallingd

1TNO - Geological Survey of the Netherlaridspen.schokker@tno.nl

2Department of Physical Geography, Faculty of Gesrsoés, Utrecht University, The Netherlands
3 Netherlands Centre for Luminescence Dating, Delftversity of Technology, The Netherlands

The Netherlands hosts a long tradition in Quatgrnesearch. Being situated at the southern
edge of the subsiding North Sea Basin, a thickkstddPleistocene glacial and interglacial
deposits has been preserved. As such, the artsmierge of the classic areas to study the Last
Interglacial. Last Interglacial (MIS 5e) depositavh been exceptionally well preserved in
deep glacial basins that were formed during thdi®@a@MIS 6) glaciation in the central
Netherlands. Already as early as in thé" X®ntury, Harting studied these diatom and
mollusc-rich deposits in both the Amsterdam and Asfo®rt Basins (Harting, 1852; 1874).
Based on the occurrence of Lusitanian mollusc faunaa core near the river Eem in
Amersfoort, he introduced the stratigraphic terrartitan’. Internationally renowned research
by Van der Vlerk & Florschiitz (1950, 1953) and Zg§gw1961; Fig. 1) made Amersfoort the
informal stratotype of the Last Interglacial in NekVestern Europe. Recently, new data has

been collected from a core in the immediate vigint Amersfoort, shedding new light on
this classic locality.
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Figure 1. East-West section through part of the isfeert Basin, showing the context of the classic
type locality Amersfoort. In the traditional integpation, the Eemian stage starts with peat fogmati
(~25 m below O.D. in core Amersfoort 1), followey deposition of marine shell-rich sand and clay
layers. Eventually, continental conditions retwnhe basin, as evidenced by the widespread foomati
of peat (~10 m below O.D.) (after: Zagwijn, 1961).
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Close to core locality Amersfoort 1 (Fig. 1), a nemdisturbed core was taken that extends
downward to the base of the glacial basin. The coaterial was described in detail and
interpreted in terms of sedimentology and lithdggraphy. Grain-size analyses were
performed and bulk geochemistry was determinececad intervals were also sampled for
pollen and diatom analyses and optically stimuldieinescence dates were obtained. Also
the entire glacial basin was modelled in 3D to émabbetter insight in the geometry and
extent of the different geological units and todle to reconstruct the palaeogeographical
development before, during and after the Eemiagesta

The lithology and the results of biostratigraphiealalyses generally show a very good
correlation between the new core and core Amersfb¢ef. Zagwijn, 1961; Cleveringa et al.,
2000). However, because of the high quality ofibes core material, more insight into the
sedimentological properties of the deposits cowdobtained. The new core clearly shows
that the upper part of the basal peat sequencetimrsity, but consists of reworked peat
clasts, giving clear evidence of the force with ethihe sea entered the inner part of the basin
during sea-level rise at the beginning of the Een{i@egional Pollen Assemblage Zone
(RPAZ) E3-E4a; cf. Zagwijn, 1961; 1983). As theeraif sea-level rise slowed down, an
abrupt shift appeared from sandy to clayey sediatem (RPAZ E4b-E5). This may be the
result of a partial closure of the basin by theedgpment of a beach-barrier system further
seaward of Amersfoort. Finally, when the climates\already deteriorating and sea-level was
falling, continental conditions returned to the ibasin our opinion, these conditions,
represented by RPAZ 6, might well correspond tootieet of MIS5d.

We conclude that revisiting the classic locality énsfoort has greatly contributed to our
understanding of the conditions that prevailed he trea during MIS 5e. The study of
undisturbed core material and the use of modermtggoical and dating techniques added
knowledge to the coastal development and sea-lesglonse in the basin. Eventually, this
may lead to a better correlation between land @adrecords spanning the Last Interglacial
and the Last Interglacial-Glacial transition.
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A PALAEOMAGNETIC SIGNAL FROM THE LAST INTERGLACIAL

M. J. Sier J. PeetersM. J. Dekkers, F. S. Busschers, J. M. Parés, FnBuiV. Roebroeks
m.j.sier@arch.leidenuniv.nl

Faculty of Archaeology, Leiden University, P.O. B&15, 2300 RA Leiden, the Netherlands,

Department of Physical Geography, Faculty of Gesrsoés, Utrecht University, 3584CS Utrecht, the Nédiels,
Department of Earth Sciences, Faculty of Geoscigrdegecht University, 3584CD Utrecht, the Netherland
Geological Survey of the Netherlands - TNO, AL-3%08cht, the Netherlands,

Centro Nacional de Investigacion Sobre la Evoluciamtdna, 09002 Burgos, Spain

Until recently, the Eemian (Last) interglacial wgenerally seen as the terrestrial equivalent
of Marine Isotope Stage (MIS) 5e. However, studiethe MD952042 core off the Iberian
coast did show a delay of the Eemian in relatiotstanferred MIS counterpart and placed the
base of the Eemian as defined by the pollenzongdénvithe MIS 5e plateau (Sanchez-Goiii et
al., 1999; Shackleton et al., 2002; Shackletorn.e2803). Other workers argued for placing
the base of the Eemian well before the MIS 5e pla{Beets et al., 2006).

A recent study indicated that the MD952042 delagvien larger than expected, at least in
the middle latitudes (Sier et al., 2011). The higbolution sequence from the Neumark Nord
2 (NN2) archaeological site (Germany) provided dhtt enabled precise terrestrial-marine
correlation for the Eemian stage in central Europerrestrial-marine correlation was done
by means of the identification of the palaecomagnBtake Event. In combination with the
local Eemian pollen zones it showed a surprisingetiag between the MIS 5e ‘peak’ in the
marine record and the start of the Last Interglani¢his region. If correct, such a large time
lag would have consequences for our views on thveldpment of the Eemian in Central
Europe and possible North Western Europe. Furthexnmur high-resolution positioning of
the Blake Event within a Last Interglacial pollarceession holds potential for the correlation
of Last Interglacial archaeological sites on a vierg time scale. Hence, it became imperative
to test our reading of the Neumark-Nord 2 datatheroLast Interglacial locations. In this
contribution, we present results obtained from arshore orientated (25 meter long)
continuous core containing Eemian sediments neavitlage of Rutten (The Netherlands), in
the area of the type locality of the Eemian Intec@dl The core was located on a N-S section
across the Eemian River Rhine palaeo-valley, coimgi Eemian floodbasin deposits
consisting of a thick organic-rich clayey sequeritaynological studies indicate the presence
of a complete Eemian pollen sequence, with the Uatdrglacial age of the deposits
confirmed by Optically Stimulated Luminescence migti Palaecomagnetic studies on the
orientated core indicate the presence of a palagoet@ excursion which we have
interpreted as the Blake Event. The similaritied differences between the Neumark-Nord 2
and Rutten Gemaalweg record, as well as their plesishplications, will be presented in this
contribution.
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NEW PALEOFLORISTIC DATA FROM MARINE LATE PLIOCENE -
PLEISTOCENE DEPOSITS OF WESTERN SYRIA

A.SimakovaG. Aleksandrova, L. Golovina
Geological Institute of Russian Academy of Scierdescow, Russia, simak2001@mail.ru

Marine Pliocene sediments are widespread in théhsgestern part of the Al-Lathegiyeh
tectonic depression of the north-western SyriaeAes of Pliocene outcrops extends along
the Nahr el-Kabir River being represented by calcas clays, usually with silty material
(Krasheninnikov, 2005).

In the Nahr el-Kabir river valley, the Plioceneydaexpose at the base of 70-110 m high
alluvial terraces of (Rudo, Dzhendarie). Some nealagofloristic (pollen, dinocyst,
nannoplankton) data from the Pliocene clay depadiitshe Jabryoun section (35°36 N;
35°55E) were received (obtained). This is the héghace (103 m above the river level) in the
middle reaches of the Nahr el-Kabir River.

From the top of terrace the modern soil (loamy-gasetliments with carbonate interlayers)
is exposed (0.5 m of thickness). Below are pebhb gravel conglomerates with sand are
daylighted (1.5 m), underlying by carbonate cengrieist (10 - 15 cm). Alluvial deposits
are underlied by grey clays, with the observedkimess of 3.5 m. A Middle Acheulian stone
tool was found at the boundary between the alllasi@ marine deposits.

The most complete pollen spectra were obtained frantlay deposits. It was accompanied
by a rich complex of dinocysts and nannoplanktom®) clearly indicating marine origin of
the clay deposits. The paleofloristic spectra idelvedeposited forms of the Upper Paleogene
and Miocene age.

The pollen spectra from the bottom of the clay ad#g (2.2-4.0 m) show 90-97%
dominance of tree pollen with pine being the mogtartant element. Conifers are presented
by pollenPinus sg. Dyploxylon P. sg.Haploxylon Podocarpus, Tsuga, Cedrus, Abiasd
Picea The deciduous species such as Sapotaceae, GleBetalaceae, Moracedslia, and
Ulmus occurred in the arboreal group. Herbs group indudesteraceae, Poaceae,
Chenopodiaceae, Apiaceae, Dipsacaceae Epheédra The spectra indicate the widespread
coniferous and deciduous forests in combinatiorh wémall patches of meadow-steppe
vegetation.

In the pollen spectra from the upper part of they aleposits (1.5-2.2 m) the amount of
arboreal pollen reduceBodocarpus, Tsuga, Cedrus, Pirsg Haploxylondisappears in the
pollen-spectra composition. Myrtace&astrya, Alnus, and Salixhe typical components of
maquis vegetation association, occur.

In the dinocysts complex from the lower part of tlsection Spiniferites spp.,
Operculodiniumspp.,Lingulodinium machaerophorum, Hystrichokolposmp. dominate. In
the upper part of the clay deposi®motriblium (including H. vallum) and Impagidinium
patulumbegin to prevail in among dinocysts.

The first appearance of th@pagidinium patulunoccurred in the Early Pliocene (Williams,
1978). In the Late PlioceneHomotriblium vallum disappears, andLingulodinium
machaerophorunis present in the significant quantities (Dybkja2006). Thus, according
the dinocysts data, the age of the terrace basdefined as the Early Pliocene. The
nannofossil assemblage includes abundptienolithus abies, S. moriformiSoccolithus
pelagicus, Discoaster brouweD. pentaradiatus, D. surculus, Pontosphaera maltp P.
discopora, Rhabdosphaera clavigera, Reticulofengs@udoumbilicasmallReticulofenestra,
Scyphosphaera sp., Dictyococciwsp., and a feviDiscoaster tamalisThis assemblage of
nannoplankton corresponds to  the MNN14/15 Zoneoraling calcareous nannofossil
biostratigraphic scheme for the Pliocene—Pleistedelediterranean record from Rio et al.
(1990).

Thus, the age of the clays at the base of theiallterrace of the Nahr el-Kabir River is the
Early Pliocene by pollen and dinocysts data, agogrdo nannoplankton data is 4.2-3.8
million years and corresponds to Zanclean of thalideanean time scale. The obtained
paleofloristic data are similar to floristic complérom the bottom of the marine Pliocene
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clays of the alluvial terraces Dzhendariya (80 lmjated in the lower reaches of the Nahr el-
Kabir River (Simakova, 1993; Devyatkin et al., 1296

The absence of dinocysts in the uppermost patieotlay deposits, obtained pollen spectra
similar to the spectra from the Middle Pleistoceegliments in Western Syria (Simakova,
1993), and the occurrence of middle Acheulian stoob suggest that the upper part of the
clay bed formed in terrestrial or shallow water d@itions with the active reworking of
Pliocene sediments. The age of the overlying sandsconglomerates are not older than 800-
500 - 350 thousand years according archeologi¢al da
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SUBMERGED SPELEOTHEMS AS ARCHIVES OF SEA LEVEL CHAN GES ON
CROATIAN ADRIATIC COAST

M. Suri
Department of Geography, University of Zadarsuric@unizd.hr

Croatian Adriatic coast is typical ingressional dter coast rich in various sea-level
indicators eligible for the sea-level changes rstmiction. However, its position in
tectonically active region i.e. on Adria (Apuliamicroplate (located between converging
African and Eurasian plates), makes it unsuitabletlie eustatic sea-level reconstruction.
Therefore, global sea-level curve, together with thlated glacio-hydro-isostatic models, is
used in order to reconstruct relative sea-levehgha and regional/local tectonics.

So far, more than 235 submerged caves were dismvalong the Croatian coast and
islands, and comparing to the situation on the faad probably thousands of them are yet to
be found below the sea level. More than 140 exdl@&ves contain speleothems — typical
subaerial features, formed during the low sea staAdteration of depositional and non-
depositional phases within speleothems can offénsight into sea-level fluctuation.

Until now, 18 speleothems were examined from 4 sa¥epits and 1 submerged spring,
collected from the depths of -1.5 m to -53 m. Rawitric (U-Th,**C) dating obtained ages
from ~310 ka to 3,3 ka BP (Nita et al., 2012; 8t al., 2009, 2010; Sér& Jurai¢, 2010).

A pair of stalagmites from Krk Island provided timest detailed signal of MIS 5.1 sea-level
fluctuations pointing to possible episodic uplifttbat region. Lately, researches are focused
to the deepest and the oldest finding — stalagfrota -53 m from Solta Island which covers
MIS 9.1, and to shallow (-4 m) and relatively yourd ka) stalagmite from Dubrovnik area
which should apparently resolve the most recentngusion history.
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DIATOM ECOLOGICAL GROUPS AS A TOOL FOR RECONSTRUCTI NG
HOLOCENE COASTAL SEDIMENTARY ENVIRONMENTS IN THE NO TH-
WESTERN SHELF OF THE BLACK SEA

Yud. Tymchenko
Taras Shevchenko National University of Kywta@univ.kiev.ua

The Postglacial transformation of the Holocene tadasedimentary environments in the
North-Western Black Sea shelf had an effect on t#weonomic structure of diatom
assemblages. Diatoms are known to be very sensttichanges in environmental variables.
Therefore the study of diatom ecological groupsaisvaluable tool in reconstructing
palaeoecological changes near marine coasts.

Two sediment cores were taken from a depth 133-i4.in the northern part of the
Karkinitskii Bay near Jarylgach Island, Ukrainiafa€k Sea Shelf. To study fossil diatom
assemblages, Holocene horizons in cores were soplsad at some intervals. The material
was treated in accordance with standard techniques.

For the reconstruction of sedimentary environmémtthe Black Sea coastal deposits, the
method of quantitative diatom analysis was cardatl Based on the factors 'life form' and
'salinity tolerance’, diatoms were classified ifi®ecological groups (Vos&De Wolf, 1988).
There were groups of marine, marine-brackish, bsahekeshwater and freshwater diatoms of
planktonic, epiphytic, epipelic and aerophilic farVos&De Wolf, 1993). In accordance
with method, the amount of diatom frustules coumgedsample was restricted to 200 valves.
The results of the diatom analysis were synthesizdtie form of percentage diagrams for
ecological groups. The palaeoenvironmental intéatimn is based on the trend of relative
abundance of ecological groups.

Based on the results of the diatom analysis, tiniceé succession of the diatom ecological
groups was revealed. The relation between ecologicaips and sedimentary environments
(Vos&De Wolf, 1988; Vos&De Wolf, 1993) made it pdde to reconstruct the vertical
transgressive transformation of paleoenvironmentsthe Northern coastal part of the
Karkinitskii Bay.

In the Upper Pleistocene horizon of coarse-grasittdvas formed the freshwater diatom
assemblage. Most abundant are groups of freshaatebrackish-freshwater epiphytes, and
brackish-freshwater epipelon. Epiphytic which lie@ macrophytes are characteristic of
shallow low-dynamic environments with low rangesafinity, e.g. freshwater lagoons and
lakes. Dominant taxa afepithemia turgida(Ehr.) Kutz.,E. adnata(Kitz.) Breb.,E. sorex
Kitz., Cocconeis placentulaEhr., Rhopalodia gibba (Ehr.) O.Miill., Anomoeoneis
sphaerophorgEhr.) Pfit.

The lowest part of the Lower Holocene sedimentgaina diatom assemblage with mixture
of freshwater epiphytes, marine-brackish to fredbwapipelon and brackish-freshwater
aerophilous. Dominant taxa afe sphaerophoraPinnularia viridis (Nitz.) Ehr.,E. turgidg
E. adnata Such ecological groups can be found in shallondsowith low saline water and
irregularly flooding. Diatom assemblages show algeh disappearance of freshwater species.

The assemblages of middle part of the Lower Holecslts and muds is characterized by
the dominance of marine-brackish epipel@ampylodiscus echenditr.,C. clypeuskhr.,C.
daemelianusGrun. Such ecological group is characteristic &llsiv lagoons and estuaries
with range of salinity 5-17 %e.

Diatom assemblages of upper part of the Lower Holeehe Middle Holocene mud
sediments are characterized by disappearance s¥fvieger species and appearance marine
ones in planktonic group. Most abundant is groumafine-brackish epipelon. The diversity
of the taxonomic composition is low. Dominant tea@ C. echeneisC. daemelianusC.
clypeus This ecological group occurs in mud flats andbtats with shallow clear water and
salinity range of 5-17 %o..

In the Upper Holocene muds was formed the diatoserablage with prevalence of
allochthonous group of marine plankton. Dominamiatare Actinocyclus octonariughr.,
Paralia sulcata(Ehr.) Cl. Major autochthonous group is marineckish epipelon. The
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marine planktonic group is formed in marine litloeavironments with water salinity of 15-
17 %o and in low-tidal lagoons.

On the base of diatom analysis, the Postglaciaégesivironmental evolution in the
Northern part of the Karkinitskii bay was reconstad. The gradual transformation of coastal
sedimentary environments was trace in vertical esgion of diatom ecological groups. The
Upper Pleistocene freshwater estuarine conditiogr® whanged to irregularly flooding in the
Early Holocene. Then, the rise of the sea level salthity brought to occurrence of shallow
brackish lagoon in Early-Middle Holocene with apeee of '‘campylodiscus' assemblages.
Now, in Upper Holocene, conditions of marine littoare prevailed.
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PALAEOECOLOGY OF THE COASTAL BLACK SEA LAKE DURANKU  LAK,
NORTHEASTERN BULGARIA

'S, Tonkoy'E. BozilovaE. Marinova,’l. Vajsov

!|_aboratory of Palynology, Sofia UniversiiCenter for Archaeological Sciences, Katholieke Ursiiteit Leuven;
3Archaeological Institute with Museum, Bulgarian Aeaty oSSciences; stonkov@abv.hg

The complex palaeoecological investigations of ldefee sediments from the Bulgarian
coastal lakes revealed the main stages in envirotahelevelopment, vegetation history,
human impact and Black Sea influence (see TonkaV.,e2011). A couple of sediment cores
from Lake Durankulak, the northernmost located, sitere analyzed by various proxies such
as pollen and plant macroremains (Bozilova, Tonkt®98; Marinova, 2003; Marinova,
Atanassova, 2006), fossil molluscs (Shopov, Jank&987), supplemented by radiocarbon
dating. The results are summarized and correlatéu tve rich archaeological (Todorova,
2002) and palaeoethnobotanical (Popova, 1991)rirdtion from the area since the Neolithic
period. A reconstruction of the local landscapegetation dynamics, interactions with the
sea, human impact and economy activities since 6aDBC is presented.

The palynological evidence indicated that the ebltyocene vegetation in the vicinity of
the lake was dominated by Chenopodiaceae specigether with various representatives of
Asteraceae and Poaceae, resembling a xerothempigestThis vegetation type included also
groups of deciduous treeQuercus, Corylus, Carpinus betulus, Uljus moisture rich
habitats and was gradually transformed into fosésppe after 4000 cal. BC. The subsequent
changes in the natural vegetation cover, inclugiedgods of deforestation and abandonment
of the arable land, resulted in the widespreadecbsdary in origin xerothermic herbaceous
communities. The palaeoethnobotanical records frearchaeological sites in the study area
comprised wood fragments, fruits and seeds fronouwarwild and cultivated species. The
archaeopalynological record and the plant macroresmaointed to three distinct stages of
human occupation - Late Neolithic and Eneolithi8Q8-4200 cal. BC), transition to Early
Bronze Age (3500-3000 cal. BC) and after 1300B@l.(Late Bronze Age).

The fluctuations of the lake level caused by theopkical connections with the Black Sea
had influenced the human occupation and economg. foksil molluscan fauna indicated
three stages of sedimentation and interactions tivéhsea. The first stage around 5300-4500
cal. BC reflected typical liman sedimentation, daled by a lowering of the lake water level
when the peripheral parts were dried up. The redem¢lopment of the area was associated
with the New Black Sea transgression undoubtediwveut by the appearance of typical
marine molluscs.

The present investigation is a contribution to @cojDID 02/26/200%cological Crises in
Bulgaria during the Holocene — VII-III millennium@supported by the National Science
Fund, Ministry of Education, Youth and Science ofi&
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LATE QUATERNARY EVOLUTION AND PALEOSEISMICITY INTH ENE
AEGEAN SEA: NEW INSIGHTS FROM THE COASTAL AREA OF L ESVOS
ISLAND
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Since 2009, we started carrying out a detailedteabasapping in Lesvos, one of the largest
Greek islands, where datalated to realative sea level (RSL) changes amadtabtectonics
were lacking The island is located in the northeastern Aegegiome that is a complex area
from a geotectonic perspective. Its geodynamicustds directly affected both by the
westward continuation in the Aegean Sea of the NAratolian Fault (NAT, North Aegean
Trough) and the West Anatolia Graben System (WA@SAsia Minor) which produced a
significant historical seismicity (Kiratzi and Loan, 2003). As a result of the interaction
between those tectonic systems, there is a strimegsity in fault trending and character of
the broad Lesvos area which is presently charaerby the activity of both normal and
strike slip faults (Roumelioti et al., 201Wjithin this study, weevaluated the elevation of
paleo-shorelines on different sectors of Lesvosnid) and we detected that RSL changes at
Lesvos were not homogenous and variations in ttre regime played a crucial role in
coastal evolution. The NW-SE trending faults on soeithern shore of the island strongly
control the coastal uplift observed betwddamari and the gulf oKalloni. On the contrary,
northeastern sector tectonics, mainly related ecrigfht-lateralAghia Paraskeviault (Zouros
et al., 2008), did not produce significant vertidedplacements. This is also confirmed by the
RSL stability indicated by the morphology of modewtches observed in tiigavathasarea.
Some radiocarbon dates allowed to constrain theopalsmicity of the SE sector: results
provided evidence that the SE Lesvos was affeggegvbnts of co-seismic uplift during Late
Quaternary. Here, a Ms=6.67 earthquake took plastevden 3365 and 3963 calY BP
producing ~0.75 m of vertical displacement. Thisftes the potential seismic activity
calculated in this sector of the island using fagdometry and seismic sources (Fig. 1).
Indicators of this co-seismic event have been fduoch the entrance of thi€alloni gulf to
Plomari. Thus, activity of the offshore Lesvos Fault proed vertical displacements along
more than 30 km of coastline. These data reprdbenfirst quantitative information on this
fault and necessitate a reconsideration of itsvaglee in the structural setting of this sector of
the North Aegean basin. In addition, these resafts a significant contribution to the
knowledge of the offshore active faults of the Amyeegion, presently very limited because
many epicenters are located under the sea (PaditS€aputo, 2004)We coupled our data
with those available in the NE Aegean area. Thiswedd us to evaluate the complex
variability of late Quaternary RSL changes in thestor located on the boundary between the
North Aegean Trough and the West Anatolia Grabestedy.

In conclusion, we have provided the first fielddamce of the coastal evolution of Lesvos, a
region particularly representative of the neoteic®rof the NE Aegean. Additionally, we
have now further information on the paleosesmioftyhe third largest Aegean Island. These
results represent the basis for further investogatihich should improve our data with new
chronological constraints and new fialiéta on other coastal tracts. This study is esdenti
both to corroborate our results and to providerimition on the neotectonic behavior of this
active sector of the Mediterranean.
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Region (6 maps, 1:200.000, 1:100.000). Researdegirmal report: Use of modern research tools in
geosciences for seismic hazard management in NEeakeglands, Natural History Museum of the
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THE GLACIMARGINAL ZONE IN THE NORTHERN PART OF POLI  SH
HIGHLANDS BETWEEN RADOMSKO AND PRZEDBORZ: SEDIMENTS
GEOMORPHOLOGY, TECTONICS AND STRATIGRAPHY IN QUATER NARY
STUDIES

L. Wachecka-Kotkowska

University of Lodz, Faculty of Geography, Chair @fiaternary Research, 90-139 Lodz. Narutowicza 88,
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The investigated area is located on the borderdsivihe Polish Highlands and Lowlands,
on the northern slopes of the remnant Mesozois bflthe Przedbérz Highland. The marginal
zone formed during the last glacial episode in tagion, from glaciation and deglaciation of
the Warta Stadial of the Middle Polish Glaciatiothe Odranian Glaciation (Saalian, MIS 6).
Sediments for analysis were selected from differgenetic forms, located between
Radomsko in the West and Przedbérz vicinity inEast, on a 40 km distance.

Glacimarginal zone is located on the transverseoRa#o Elevation (Paryski 1971) in
Central Poland, oriented W-E, 40-50 km long. Thés d regional system of faults
(Krzyszkowski 1989, 1993) dividing the tddnd the Miechow Synclines. In the East there is
the Northern part of Mesozoic border of the Holp€x Mountains. The tectonic development
of faults was continued from Variscian or the ealpine Orogeny (Pzaryski 1971) to this
day. According to Krzyszkowski (1989, 1993) the mphase of tectonic development of the
Quaternary occurred during the Saalian (Pilicargtselial).

Sedimentological analysis was performed using tfefhcial code after Rust&Miall as
modified by Zielaski (1995) and textural analysis, grain size disttion with calculated
indicators according to Folk&Ward (1957) using tk&radistat 8.0 program and the
morphoscopy analysis after Cailleux as modifiedGaydzik (1995). Additionally, found
was the content of calcium carbonate.

The maginal forms are built of diamictoB$Sm, Dmand it indicates a direct contact with
the ice-sheet during deglaciation. Lithofac®Sh, Share dominant, and als®r, indicating
the deposition of overbank deposits. They poinhegita highly energetic flow (sites:
Ochotnik, Mastowice and Stobiecko Szlacheckie)otas under the upper layer, flat bottom
(sites: Ludwikéw and Dobryszyce Malutkie), or lolevl, or its decay (sites: Miejskie Pola
and Kmiask). The lithofaciest, Spcan be mainly observed in the Upper Widawka outwas
plain (Rzejowice and Biestrzykow sites) in the cahpart of the area investigated. The
presence of glacitectonic structures confirms &dagleglaciation in time and space.

The glacial plateau contains boulder clay, bouldgravels and coarse sands (M® phi).
Fluvioglacial forms are built by gravels, sands aiits (Mz> 0 phi). Varied skewness and
weak sorting underlines a strong momentum of sediaten. The bi- and trimodal chart
indicates the frequency of different sources ofgimel forms.

The morphoscopic features of shape and surfaceaifiggconfirm that the sediment was
created primarily in the aquatic or glacial envir@nt. EM grains are dominant. A small
number of RM grains, rounded and matted, pointsttfeasediment was not subject to aeolian
treatment. The high content of calcium carbonatdénsediments (2-10%) highlights a large
proportion of local material in the inner constrantof the hillocks.

The area investigated can be divided in three p#émtdhe West, near Radomsko, the
glacimarginal forms are diversified. At Kamik a moraine hill?/dead-ice moraine? with
squeezed kernels can be recognized. At Dobryszyedutkle a frontal moraine with
glacioctonic structures was recognized, and ati&t&b Szlacheckie a terminoglacial cone of
accumulation moraine and a kame at Wola Niechcgtkaa.

In the centre, the Upper Widawka outwash plain wiidwrginal valley, W-E oriented, cuts
through the glacial plateau.

In the East, in the third part near Przedbdrz, iglamarginal forms are an amphitheater
surrounded by the remnant Mesozoic hills of theishoHighlands. In the North we have
Bgkowa Mt.(279,8 m asl), in the SW and Shetmo Mt(323 m asl), in the SESokola Mt.
(240,8 m asl)Brzostek267,7 m asl) an@zartowska Mt(267,9 masl), in the Eastflajowa
Mt. (245,8 m asl) Miejskie Pola(247,2 m asl) andNosalewice(249,2 masl). A terminal
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moraine accumulation was identified at Mastowicesuwaface of the moraine plateau at
Ochotnik, a dead-ice moraine of terminoglacial cahéudwikéw and a kame at Miejskie
Pola near Przedboérz.

According to the Polish geologists and geomorphsteghe glacial forms near Radomsko
were formed in the marginal part of the ice-shedfethe Widawka Lobe during the Late
Saalian (MIS 6, named differently by Polish authdr¢arta Stage (e.g. articles #cta
Geographica Lodzensia, 8995)) or Warta Glaciation (Klatkowa 1972; Krzéski 1988;
Rdzany 2009) or Warta Stadial (Turkowska 2006) eztbian-Podlasie Stadial (Baraniecka
1971)).

In the East, in Przedborz vicinity, the glacialferwere connected with older glaciation, the
Odranian advance ice-sheet (Lower Saalian, MIS8)its recessional phases, Wieniawa and
Odrzywét Phases (Rgcki 1972).

New TL/OSL data, detailed investigations (e.g. pgtaphical analysis) in the Lodz Region
brought a new concept showing three Wartian lobegering the Central Poland, the Bzura,
the Widawka and the Rawka, Pilica and lagtai Lobes, which reached the northern part of
the Przedbérz Highlands (excluding the Bzura LobB)is is consistent with a new
proposition of climato-stratigraphic subdivisiontbe Pleistocene Middle Complex in Poland
by Marks and Lindner (2012). It leads to the asdionpthat all the described glacimarginal
forms were created during the Odranian Glaciatibthe Middle Polish Complex, at some
stage of the Warta Stadial (MIS 6, 180-120 kBP).

The highlighted significant role of the Radomska\Etion and Northern slopes of the
Polish Highlands has been stressed as expresstte aourse and the mixed nature of the
deglaciation. The marginal forms, frontal accumedamoraine, moraine plateau, alleged
dead-ice moraine, kame and Upper Widawka outwéah fsandur) are well characterized
by lithogical and lithofacial diversity connecteg high dynamics of the Wartian ice-sheet
(Late Saalian, MIS 6) in its frontal part of thedriobal zone between the Widawka and the
Rawka, Pilica and Lugia Lobes near Radomsko. According to Turkowska (R@bése
forms from Radomsko to Przedborz, oriented W-E, entlie Ist zone of main clusters of

glacial accumulation and/or fluvioglacial formstire Lodz Region in Central Poland.
Investigation funded by grant No N N306 721140
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CLIMATIC CONTROL ON SAALIAN GLACILACUSTRINE SEDIMEN ~ TATION IN
THE KLESZCZOW GRABEN, CENTRAL POLAND, CAUSE OF THE tAWKI
FORMATION

L. Wachecka-KotkowskeD. Krzyszkowski J. Krzymiiska®
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Glaciolacustrine deposits of the Lawki Formatiandin the top of the lower structural unit
of the active, tectonic Kleszczéw Graben (Krzyszkkiwl991, 1992, 1993, 1995, 1995;
Allen, Krzyszkowski 2008). The present study isdzhen observation in the mid-eastern part
of the open-cast mine of the new Szczercow fieldhatPARCHLINY site. The new outcrop
of the Belchatoéw exploitation area is 8-10°%kmand about 150-200 m deep. The sediments
were observed on a distance of over 300 m (163+13a3l). The deposits were formed during
a phase of the Lower Saalian (Odranian) ice advare thickness of the formation varies
from 8 to 10 m. The sequence contains silt, vamsieg, sometimes with extremely thick
summer layers (up to 1m), varved clay with dropstoand massive and laminated diamicton
and also fine-grained sands. The glaciolacustrixaingents are separated by an erosion line,
below which are the sandy-silts of the Kucow Foiorat (Elsterian, Sanian). The Ltawki
Formation are cut on the top. We can see the magomiance between the upper structural
unit with undeformed deposits and the lower oneghwmnany deformations. The tills of the
Rogowiec Formation (Wartanian, Younger Saalian) &he river sands of the Piaski
Formation (Weichselian) cover the tawki Formati@pdsits.

At the Parchliny site the sediments investigateoiskmall differences in lithofacies and
lithogenesis. Fine-grained and silty sands startsémquenceyhich passes upwards into the
dark and/or light clay/siltand next black massive cl&h(FShk—Fh—Fm. LithofaciesFh
andFm and change from light, horizontally laminatedysdtay/silt to massive, dark clay 0,5-
5 cm thickness. They indicate sedimentation onbibttom of a cold lake and turbidity of
low-energy currents.

In the marginal part of the paleolake 20 samplesewellected from varves in the profile
about 100 cm thick. The waterways fauna was ingatgd. During the study it appeared, that
fauna remnants were scarce. Specimens for the paosivere fragmented, and snails shell
had crushed turns. Ostracods carapaxies were estmyed.

Only freshwater species (molluscs) were found ex@dranian glaciolacuctrine sediments,
in varved clays and silts, such:aAncylus fluviatilis, Anisus spirorbidjds: Bithynia
tentaculata, Gyraulus sp., Theodoxus fluviatiligjwdta piscinalis,Pisidium sp.,glochidia
Anodonta cygnaeand species of ostracodSandona neglecta&Candona protziCyclocypris
laevis Cypridopsis viduaDarwinula stevensoni, Limnocythere inopinata, Limytberina
sanctipatricii i Metacypris cordata.Those species inhabit both litorand profundal
environments. Theylso occur in small, sometimes drying reservoliseoodoxus fluviatilis
is a snail, whicHives in rivers, lakes, estuaries and brackishewatan withstand salinity up
to 19 psu.Valvata pulchellaand Valvata piscinalis occur in the coastal zone of lakes and
slow flowing rivers (Piechocki 1979).

Coexistenceof cryophilesostracod species such: &andona neglecta, Cypridopsis vidua,
Darwinula stevensonmand Metacypris cordatacan indicate shallow, overgrown and rich in
calcium carbonates reservoir. The presence of glmshAnodonta cygne#n sediment can
suggest thathe lake could be about 7 m dedpldridge & Horne 1998, Piechocki &
Dyduch-Falniowska 1993). Analyzing the annual cyofereproduction of contemporary
Unionidag it can be assumed that the glochidia foundssame as indicators of the reservoir
water temperature. Because females throw massplethidia into the watein the spring-
summer seasoiit can be assumed that the sedimentation of sledgtaining glochidia also
took place during the warm (Brodniewicz 1968).most samples only isolated fragments of
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the molluscshells were found. We have no fauna at the 3Mm1( sample) and 63 cm (No
16 sample) depth.

The sequences with lithofacie&/Fmi SFr/Sr/(Src)describe the distal part of lake. During
the warmer season on the bottom of this reserfiamks to turbidities current and low water
flow could occur very fine-grained sand and silt sediamgon. In cooler season, during
winter, black clay was depositel. this lake probably occurred a quiet, but seapwaried
sedimentation, accentuated by the presence of fapeaies of molluscs and cryophiles
ostracods. Basing on the results it can be said tiie £ awki Formation deposits were formed
in the cold, shallow, lacustrine reservoir, ovemgnoand rich in carbonates, in a close
proximity of the Odranian (Saalian) ice sheet ia &ctive tectonic Kleszczéw Graben.

These results complement the study of the fieldhef Betchatéw outcrop, which were
previously carried ouby Krzyszkowski (1991, 1992, 1993, 1995) and Bikal@ski, Van
Loon&Zielinski (1997),in which investigation no fauna was found and pidevmew facts on
the conditions of palaeogeographic of the glacé#dne sedimentation in the distal part of
the lake, in the frontal zone (in the foreland)tlbé Odranian ice-sheet in the Kleszczow
Graben
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IS THE MEINWEG SECTION (NETHERLANDS) STILL VALID FO R THE ONSET
OF THE QUATERNARY?

Wim Westerhoff and Armin Menkovic

Geological Survey of the Netherlands TNO, P.O. Bb@1% 3508 TA Utrecht The Netherlands
emait wim.westerhoff@tno.nl

Since the late 1950's the Plio-Pleistocene flugdjuence of the Meinweg is regarded as
reflecting the onset of the Quaternary by markednges in the vegetation composition.
However, a recent re-evaluation of key-referentessf Pliocene and Pleistocene Stages in
the SE Netherlands has questioned their signifeafoc a climate-based stratigraphical
subdivision.

In the case of the Meinweg section, mapping, sedfiohegical, lithostratigraphical and
heavy mineral data show that the fluvial depositthe Pliocene Rhine-Meuse system here
are overlain by Lower Pleistocene deposits origngatrom rivers draining the northern part
of Belgium. In between a major hiatus exists. Heaviperal analysis indicates that the
investigated sequence of the Meinweg lacks any efgime Upper Pliocene instable heavy
mineral association that reflects the southwareéresibn of the Rhine catchment towards the
Alpine region. This shift in petrological compositi of Rhine sediments is regionally well-
studied and took place during the Late Pliocenens€quently, it is concluded that the
formerly as Pretiglian defined part of the sequandact has formed during the Pliocene, and
that the recorded changes in vegetation shoulchtezpreted as a result of varying local
environmental conditions in stead of a major chasfgle climate.
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STRATIGRAPHY AND GEOLOGICAL SETTING OF THE MAASVLAK TE SAND-
EXTRACTION AREA.

W. Westerhoff, S. van Heteren, F. Busschers, Mh&liA. Wiersma, K. Cohen

Geological Survey of the Netherlands TNO, P.O. Bb@1% 3508 TA Utrecht The Netherlands
emait wim.westerhoff@tno.nl

The southern part of the North Sea is well known ite rich fossil-bearing localities.
Abundant Pleistocene mammal remains are retrieydisbing and during large-scale sand-
extraction projects. Archaeological artefacts asanfl regularly as well, albeit in lower
guantities. Little is known about the geologicackground and stratigraphical context of
these finds and that hampers the reconstructidheohatural palaeoenvironment as well as
the accurate determination of the associated aggemeral the older units, located deeper
under the seabed, are sampled only by destructiiegctechniques, preserving little of the
geological and stratigraphical context recordethensedimentary succession.

Here we present preliminary results of a uniquetidigtiplinary study in and around the
offshore sand-extraction pit created for the extensof the Maasvlakte harbour area
southwest of Rotterdam. A series of minimally dised vibrocores collected perpendicular
to the slope of this 20-m-deep (300 milliord)rpit shows a main stratigraphical sequence of
fluvial Rhine-Meuse deposits dating back to the diidPleistocene, preserved between 25
and 46 m below NAP. As part of on-going work, plsaskreworking resulting in mixing and
concentration of fossils and artefacts are idesdifby analysing the coarse residue of core
samples. Ages of individual units are constraingd ab variety of laboratory analyses,
including OSL dating. Acoustic data are used tonstiee morphology of the extraction pit,
coarse clasts on the seabed and details of thmeetarchitecture. The results are linked to
the well-know stratigraphy of the adjacent onsharea, to the result of ‘bone’ trawling
surveys, and to analyses of the dumped sediméné &Maasvlakte extension. All data will be
used to reconstruct the Middle- to Late-Pleistocpakeolandscapes that characterized this
part of the Southern Bight.
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QUATERNARY CORRELATION ALONG THE RHINE
U. Wielandt-SchustetD. Ellwangef, M. Frechef, C. Hoselmanh M. Weidenfellét

1 Referat 92, RPF LGRB, FreiburgUlrike.Wielandt-Schuster@rpf.bwl.de>
2 LIAG Hannover

3 HLUG Wiesbaden

4 LGB-RLP, Mainz

Our propositions base on the results of projectmnding the Quaternary of southwest
Germany, and the newly developed lithostratigrapgibeme for the Quaternary clastics
along the Rhine from the Alps and through the Upgleine Graben (URG):

(1) The “Heidelberg Basin Drilling Project’ to instigate a succession of > 500 m of
Quaternary sediments in the Heidelberg Basin (eonttupper Rhine Graben, URG, Gabriel
et al. 2009, Weidenfeller & Karcher 2008);

(2) A sequence stratigraphical correlation betwselnglacial overdeepening in the alpine
foreland (area of the Pleistocene Rhineglacier) sediment units in the southern URG
(Ellwanger et al. 2011);

(3) Lithostratigraphical units for the Quaternargrh Lake Constance to the Middle Rhine
Valley (formations and members along the Rhinel.itholex 2011 ff.).

Expansion of (2) towards a South-North-correlatioicjuding alpine and North European
glacial units, is one of the objectives of the ,thedberg Basin Drilling Project‘. We want to
stress that our considerations regarding the Neeth and the Bay of Biscay are solely based
on published data and views (cf. Gibbard 2007, 8uss 2007, Toucanne et al. 2009).

Our hypothesis: All three major ice advances (gliéans) of the Rhine glacier in the Middle
and Late Pleistocene (i.e. HoRkirch, Riss, Wirmnieate with a major subglacial erosion
event. There are correlative sediment input eviemtsthe southern URG representing huge
impulses of sediment transport. Also at the northemnd of the URG, there as part of the
Mannheim Formation, two phases of strong erosidicate highly dynamic impulses. How
do these impulses continue further North?

The middle part of the North Sea was blocked bydoeing the Elsterian and Saalian
advances. This led to a huge meltwater-lake albagtesent coastline, dammed by ice in the
North and East and by the adjoining highlands rédpridges in the South and West. Its
largest tributary next to the Elbe glacial vallesgs the Rhine. The lake eventually was due to
overflow towards the Bay of Biscay, cutting thegleeial ridge of lowly hills between Calais
and Dover. This happened first at the terminatibrihe Elsterian, and once again in the
Saalian. — Question: of what origin were the triggeontrolling the overflow? Is it solely due
to the nearby British and Scandinavian ice shietdsmay impulses from the Rhine have
played a role?

We suggest that an alpine meltwater pulse of thsneRlactuated the overflow of the
Elsterian meltwater lake in the southern North Easin. This correlates subglacial
overdeepening at the alpine margin, sediment iapdterosion in the URG, the cutting of the
street of Dover and the first input of alpine dehnito the bay of Biscay; all as a single event.

Discussion: The downmelting of alpine glaciers rhaye started somewhat earlier than the
Scandinavian glaciers so that the overflow may hstagted with the Rhenish impuls. —
Regarding spatial patterns, it seems interestinggh not surprising that at both ends of the
system, alpine margin and North Sea, the great feam watersheds are affected: at the
alpine side, the Danube-Rhine divide in southwestn@ny and the Rhine-Rhone divide in
western Switzerland. In the North Sea, the breakitin between Calais and Dover interrupts
the continental divide towards the Atlantic Oceformerly a continuous element from
Northern Scotland to the Southern Vosges.

Final remarks concerning the relevance of the tadrom: If accepted, there is a close link
between the Alps and the North European marinenealith strong implications towards
chronostratigraphy, e.g. regarding the chronoldgioaition of the HoRRkirch/Holsteinian.

Yet, if not accepted, the normally applied mulggstimodel of transportation of debris from
the Alps to the Sea has to be used throughoutithdase, the ,Fleuve Manche" input of
alpine debris into the Bay of Biscay should at idaslude elderly Rhine deposits (pre-
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HoRRkirch). Without the event-correlation, the Rhinemains a sediment transportation
system, with an entirely time-marker-dependantigtiaphy.
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PALAEOENVIRONMENTAL IMPLICATIONS THROUGH THE STUDY  OF AN
EEMIAN PALAEOSOL IN NORTHWESTERN SARDINIA (ITALY)

C. Zuccd, S. Andreucéj S. M. Shadddd, S. Madrad, V. Pascucéj S. Kapuf

1 Dipartimento di Agraria, Universita di Sassari,alé Italia 39, 07100 Sassari, Italiglzucca@uniss.it

2 Dipartimento di Scienze della Natura e del TerricgrUniversita di Sassari; Via Piandanna 4, 07106,
Italia

% Soil Science Department, Faculty of Agriculturagdzig University, 44511, Zagazig, Egypt

4 Departments of Soil Science and Archaeometry, disity of Cukurova, 01330 Balcali Adana, Turkey

Sardinia is one of the main islands of the Med#eean Sea where it occupies a central
position. The Island has been considered tectdyistdble since the last 2My and, therefore
represents a key area to perform studies on cliavadepalaeonvironmental changes that have
occurred during the Quaternary. A multidisciplinaapproach was followed to study a
palaeosol belonging to a succession located almmd@lghero Gulf (North-Western Sardinia).
This gulf is open to the sea on the west and Iiyerardered by Mesozoic limestone cliffs.
The embayment is dominated by a 5 km long sandghgdge system backing a N-S
oriented lagoon system named Calick The studiedesson is dominated by a prograding
sandy beach ridge system referred, based on Qpti&dmulated Luminescence (OSL)
dating, to the Eemian Interglacial (128 +5 ka).dktail, the succession is characterized by
shallow marine deposits at the base , followed biagey lagoon sediments and by colluvial
strata. The succession is capped by a relativedi deolianite.

The aim of this work is to define the palaeoenvinental changes related to the soll
formation phases observed by means of an in-dettomorphological study.

In particular, the presence of this palaeosol s®@ated to the fast climatic fluctuations that
took place during the Eemian stage. Three mainationpulses were highlighted. A wet
moment, with intense carbonate leaching, was fahlbuy the establishment of a very dry
climate and by the formation of a thick calcretaitum. Finally, warm and wet climatic
conditions lead to the rapid weathering of the redéc top layer and to the formation of
reddish horizons showing moderate pedogenetic dprent. The preliminary results
suggest the warm Eemian interglacial was charaei@rpy rapid wet and dry high frequency
alternations and, dominated by physical and bicklgpedogenetic processes with limited
chemical weathering.
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