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11:35 Javadova Rena A. & Aliyeva Elmira G.: Geochem
kal studies of paleoenvironment in Pliocene-Pleistocene South 
Caspian basins, p.llS. 
11:55 Li Zhong: Mesozoic Basin-Fills in Jianghan and Hefei 
Basins: Responses to Orogenesis of Dabie Mountains, Central 
China, p.lI8. 
12:15 Komov Igor: Distribution of transition elements in the 
sedimentary environments, p.1l8. 

T9: Poster Session 

T9P31 Anastasiu Nicolae et al.: Sandstone provenance 
study of tbe East Carpathian Oligocene and Miocene sequences 
(Romania): mineralogical approacb and source areas reconstitu
tion, p.119 
T9P32 Arribas Jose et al.: The role of the structural ar
rangement of Hercynian units on the petrogenesis of siliciclastic 
deposits from the western Cameras Basin (Late J urassic - Early 
Cretaceous Iberian Rift), North Spain, p.119 
T9P33 Baaske Uwe P. & Krawinkel Hannelore E.: Prove
nance and Geochemistry of Upper Cretaceous Sediments from 
Southern Jordan, p.120 
T9P34 Barbieri Chiara et a1.: Facies analysis, Ar/Ar dating 
and mineral chemistry: tools for studying paJeogeography in a 
subsiding collisional belt (Ligurian Alps; Italy)., p.120 
T9P35 Chaabani Fredj: Origin of dolomite in phosphatic 
Eoceoe of the Gafsa basin (South Atlas of Tunisia), p.121 
T9P36 Deconinck Jean-Francois et ai.: Clay mineralogical 
variability of Turon ian bentonites of the Paris Basin., p.121 
T9P37 Pellenard Pierre et 0.1.: Characterization and corre
lation of bentonite layers in Oxfordian deposits (Paris Basin , 
Subalpine Basin, France)) p.121 
T9P38 Diener RUdiger & Krawinkel Hannelore: Pet
rographic and geochemical parameters of sandstones of the 
Hochwipfel Formation (Carboniferous, western Karawanken 
Mountains), p.122 
T9P39 Dinelli Enrico et a1.: Shift in sediment provenance at 
the Pleistocene-Holocene transition in the Adriatic sea between 
Po and Adige Rivers., p.122 
T9P310 Dogan Meral et al.: Comparison of Crystal Struc
tures of Bentonites from Different Environments, p.123 
T9P311 Dogan Ahlnet U. et a1.: Mineralogy and Specific 

Surface Areas of Sepiolites from Eskisehir, Turkey, p.123 
T9P312 Gopinath Turnkur R. & Turna Lanusse SR.: Spa
tial Variation and Nature of Distrihution of Gold in the Recent 
Alluvial Sediments Associated with the Quartz Lodes, Paraiba, 
Northea.st Brazil., p.123 
T9P313 Issah Nasir: The gold potential of conglomerate in 
Ghana, p.124 
T9P314 KOnloV 1. L.: Role of irradiation in sedimentary pro
cesses, p.124 
T9P315 Krzerniiiski Leszek: Provenance of Carboniferous 
saodstones in the northwestern border of the Holy Cross Mts.) 
Central Poland, p.l24 
T9P316 Kvitkova Lenka LK.: Heavy Minerals and their Ap
plication in the study of Eolic Deposits in 1v10ravia, p.125 
T9P317 Lenaz Davide et a1.: Preliminary chemical data of 
detrital Cr-spinels from Polish Western Carpathians F lyscb., 
p.125 
T9P318 Barbieri Mario et al.: Lithostratigraphy and stron
tium isotope stratigraphy of the upper messinian evaporitic se
quences in northern Irpinia (Italy), p.125 
T9P319 Nader F. & Swennen R.: Petrography and geo
chemistry of the Jurassicdolomite unit of the Kesrouane Forma
tion, Lebanon, p.126 
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T9P320 Neubauer Franz et a1.: Two stages of Cadomian 
magmatism in the Alps recorded in Late Ordovician sands tones 
of the Carnic Alps: results from zircon Pb/Pb evaporation dat
ing, p.126 

T9P321 Safronov Vasil y T. et al.: Mineralogical provenance 
of the amphibolite-grade in the Early Proterozoic basins, NE 
Baltic Shield., p.127 

T9P322 SzakInany Gyorgy et al.: Geochemistry and prove
nance of Upper Carboniferous siliciclastic rodes in South Hnn
gary: Remnants from the European Variscides, p.127 

T9P323 Varga Andrea et aI.: Comparison of different chem
ical indices of weathering: A case study on Late Palaeozoic sand
stones from Hungary, p.127 

T9P324 Zlobin Valery L. et aI.: Mineralogical provenance 
studies of the granulite-grade Early Precamhrian basins iD the 
Anabar shield, Polar Siberia., p.l28 

S6: Applications of geochronologic methods in sed

imentary systems 

Aspen 2� Chair: Bernhard FUgenschuh 

14:00 Neubauer Franz et a1.: 40Ar/39Ar ages of detrital 
mica from a Carboniferous peripheral foreland basin, Austria: 
constraints for Variscan paleogeographic and tectonic models, 
p.183. 

14:20 Lim HyounSoo & Lee Yong I.: TbermaJ history of 
the Cretaceous Sindong Group, Korea: Evidence from apatite 
and zircon fission track analysis, p.183. 

14:40 Carter Andrew & Bristow Char lie: Sediment recy
cling: Implications for the robust interpretation of geochrono
logical data., p.183. 

15:00 Ruiz Geoffrey M. et a1.: Reconstructing polyphased 
exhumation histories using detrital zircon and apatite fission
track analysis: an example from the northern Ecuadodan Sub
Andean Zone., p.184. 

S8: Cool-water carbonates: Sedimentology, diagen

esis & oceanography 

Sanada 2, Chair: Ulrich G. Worbnann & Maria Mutti 

10:35 Surlyk Finn & Darnholt Tove: Stevns Klint, Den
mark: K-T boundary, bryozoan mound complexes and a pho
togrammetric cliff profile, p.185. 

10:55 Lukasik Jeff J. & James Noel P.: Miocene Climate 
Change vs. Stratigraphic Packaging of a Cool-Water Epeiric 
Ramp Succession, MUlTay Basin, South Australia, p.185. 

11:15 Collins Lindsay B.: Late Quaternary groYv"th history of 
coral reefs of Australia's western margin, p.185. 

11:35 Halfar Jochen et a1.: Rhodolith dominated warm
temperate to subtropical carbonates of the southern Gulf of Cal
ifornia, Mexico, p.186. 

11:55 Samankassou Elias: Cool-water carbonates in a pa
leoequatorial shallow-water environment: The paradox of the 
Auernig cyclic sediments (Late Carboniferous, Carnic AJps, 
Austria-Italy) and its implications, p.186. 

12:15 Taviani Marco et al.: Marine carbonate sedimenta
tion in the Pleistocene of Antarctica: the case of Cape Roberts 
Project CRP-1 drillcore, p.187. 
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Various geochemical processes are involved in sedimentary en
vironments throughout weathering, leaching, and transportation 
oxidation states of elements the first transition series (Sc, Ti, V, 
Cr, Mn, Fe, Co, Ni, and Cu). Ligand-field theory has been used 
extensively to clarify various aspects of the chemistry of transi
tion elements in sedimentary processes. Factors controlling the 
concentration of dissolved transition elements in sedimentary 
environments were investigated. Results, presented here demon
strated that, in sediments, only the ligand - field stabilization 
energy coupled to the distribution of transition elements. The
oretical considerations suggested that, at steady - state condi
tions, concentrations transition elements are primarily depen
dent upon the ligand field stabilization energies (LFSE's) char
acteristics of the sedimentary processes. Therefore certain tran
sition - metal ions may acquire higher crystal - field stabilization 
energies by entering compressed sites. The transition elements 
concentrations associated with the specified predominant termi
nal electron accepting reactions in bottom sediments of a vari
ety environments the predicted orders of uptake are: Ni > Cr 
> Cll > Co > Fe >Mn, Zn for M (Il) ions and er > Mn > 
Co > V > Ti > Fe, Sc for M (Ill) ions. Using the octahedral 
and tetrahedral results together, another interesting data. may 
be explained. The N2+ ion, because of its high octahedral site 
preference energy, occupies preferentially octahedral sites in the 
minerals and enters tetrahedral sites only when thermal energy 
is comparable with site - preference energy. The enrichment of 
nickel in nodules that formed in oxidizing environments may be 
related to oxidation of Ni (II) to Ni (IV), which enters into solid 
solution with Mn (IV), in 6- MnO. The magnitude of the oc
tahedral site - preference energy parameter gives of indication 
of the relative affinity of an ion in sedimentary environments 
for minerals. C02+ ions in seawater are oxidized to hydrate Co 
(III), oxide, which is enriched with hydrated Fe (III) oxide in 
manganese nodules that formed in oxidizing environments. The 
oxidation of C02+ to 003+ is accompanied by a large increase in 
LFSE for cobalt. The high Mn/Fe ratios in manganese nodules 
are related to reduction and diffusive migration of manganese in 
the upper liquid layer of sediments. Such mechanism is proved 
by dissolved manganese distribution in interstitial waters and 
occurrence of M n2+ in these sediments. 

Sandstone provenance study of the East Carpathian 
Oligocene and Mjocene sequences (Romania): min
eralogical approach and source areas reconstitution 

Nicolae Anastasiu<l Marius Popal> Bogdan L. Varbanc 

.. e-mail:nanastas@fx.ro. Bucnarest University, Faculty of Geology and Geo
physics, ROlllania, Depjlnst. of Mineralogy 

be-mail:popam@ns.geo.edu.ro. Bucharest University, Faculty of Geology 
and Geophysics, Romania, Depjlnst. of Mineralogy 

ce_mail:bvarban@julian.uwo.ca. University of Western Ontario, Canada, 
Depjlnst. of Earth Sciences 

Keywords: Sandstone, Provenance) Carpathians The 
East Carpathian belt (Romania) comprises several geotectonic 
units, composed of flysch- and molasse- type sequences. 

Oligocene and M.iocene sands tones argue important changes 
of the quality of source areas involved, and of associated envi
ronments. 

On the basis of mineralogical features (Le.grain types/ asso
ciations, microstructures, inclusions) and textural data (round
ness, sorting of compositional populations) - the following con
siderations could be taken into account: 

1. At Oligocene level petrotypes are mainly represented by 
quartz- arenites, subordinately by lithic sandstones. The rock 

fragments are of metamorphic (metagraywackes, fillites: micas
chysts) or sedimentary (shales, sandstones) origin. The heavy 
minerals associations are mainly composed of zircon, rutile, stau
rolite, almandine, pirop. Sorting is moderate- good, with round
ness ranging from 0.2 to o.s. 

2. At Miocene level the petrotypes are mainly lithic. The 
rock fragments are very different, being represented by plu
tonic (granites, diorites), volcanic (andesites, glasses), meta
morphic (quartzites, fillites, micaschysts, gneisses, amphibo
lites) and sedimentary (limestones, quartz- arenites, lithic sand
stones/graywackes, shales) types. Heavy minerals are repre
sented by: zircon, staurolite, garnets, hornblende, epidote. These 
petrotypes are pooriy- sorted, clasts being variably rounded 
(from 0.1- 0.8). 

Areal and temporal distribution of clastic petrofacies show a 
sensitive change of the petrographic framework of source areas. 

During Oligocene the active sources have been identified as 
being extrabasinal cratonic blocks and recycled orogenic terrains 
(s. Dickinson- Suczec, 1979). Clastics derived from the main, pri
mary, sources represented by Est- European Platform have inter
mitently been contaminated with green clasts- type detritus, of 
Central- Dobrogean origin, and supplied a complex turbiclite sys
tem developed on a lowstand regime. Quartz- rich petrographic 
types are interpreted as related to relative enrichment by selec
tive alteration of primary associations. 

During Miocene the quality of sow·ce areas changed from mag
matic arcs (Burdigalian) to recycled orogenic areas (Badenian), 
and further suggests an evolution from plutonic and crystalline 
rocks (associated to continental crusts) to sedimentary com
plexes related to collisional and postcollisional orogenic belts. 
Strong compositional and textural variations laterally and ver
tically argue an active geotectonic regime (as suggested either 
by diagnostic physical structures), that also controlled differen
tial subsidence/ uplift movements and, consequently, secondary 
(intrabasinal) sources. The receiving systems were represented 
by fan deltas and shallow-water settings. 

The role of the structural arrangement of Hercynian 
units On the petrogenesis of siliciclastic deposits 
from the western Cameros Basin (Late J urassic -
Early Cretaceous Iberian Rift), North Spain 

Jose Arribasa Angela Alonsob Ramen MasC Amparo Tortosad 

.. e-mail:arribas@eucml.Lx.sirn.ucm.es. Opt. de Petrolog{a y Geoqufmica. Fac
ultad de Ciencias Gool6gicas, Spain, OepJlnst. of Universidad Com
piu tense de Madrid, 28040-Madrid 

.. e-mail:a.ngelami@udc.es. Laboratorio de Geologia, Spain, Depjlnst. of Uni
versidad de A Comna 

ce-mail:ramonma.s@encmax.sim.ucrn.es. Opt. de EstratigraHa Facultad de 
C. Geol6gicas, Spain, Oepjlnst. of Universidad Corn pIu tense de Madrid, 
28040-Madrid 

de-rnail: anibas@eucmax.sim.ucm.es. Opt. de Petrologi3 y Geoqufmica. Fac
ultad de C. GeoI6gica.$, Spain, Dep/lnst. of Universid&.d Complutense de 
Madrid,28040-Madrid 

Keywords: Sandstone composition, Rift, Carneros basin, 

Spain The Cameros Basin in Central Spain is an intraplate 
rifting basin that was filled up by a thick pile of clastic sedi
ments (about 9.000 m of stratigTaphic record) from Tithonian 
to Early Albian. The sedimentary record mainly consists of con� 
tinental deposits arranged in seven depositional sequences, each 
of one constituted by a basal fluvial unit that evolves upwards 
into lacustrine carbonate levels. The younger depositional se
quences show well developed coarse grained fluvial units, lack
ing the upper lacustrine carbonate unit. The basement of the 
basin is represented by the Hesperian Massif (Variscan Belt) 
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that is covered by marine Jnrassic and Triassic (germanic fa
cies) deposits. From Late Jurassic to Early Albian, as the basin 
evolved, important paleogeographic changes took place, affect
ing feeder sonrce terrains. Two main megasequences) formed 
from different bedrock complexes, can be distinguished. The first 
megasequence (Tithoniao . Berriassian) was generated during 
the initial rifting phase) along NW-SE training tronghs, being 
the \tVestern Asturian Leonese zone of the Hesperian Massif (Iow
to medium-grade metamorphic rocks) and the Mesozoic cover, 
tlJe main sources. Three depositional sequences are identified: a 
basal sequence that is characterized by quarzolithic petrofacies 
(Qms6F2Lh2) generated by the erosion of the Mesozoic sedi
mentary cover, and two other sequences with quartzofeldspathic 
deposits (Qms2F .. Lt,; P/F: 0.75 and Qm89F9L0; P/F: 0.79) 
with a dominant metamorphic provenance. The second megase
quence (Valanginian - Early Albian) was fonned during the most 
su bsiding phase of the basin and is related with the propagation 
t.o the SW of bounded throug fractures. These fract.ures affected 
the Cent.ral Iberian zone of the Hesperian Massif (crystalline 
rocks) and t.he overlying Mesozoic sedimentary cover (mainly 
Triassic arkoses). As a consequence, four depositional sequences 
were generated. The first one is constituted by quartzal'enites 
(Qm95F3Lt2) from the recycling of the arkosic cover. The other 
three depositional sequences show quartzofeldspathic petroEa
cies (from Qm86F13Lt.; P/F: 0.24 to Qm74H6LI.o; P/F: 0.0) 
originated from the erosion of crystalline Hesperian sources. In 
addition, a detaHed analysis of sandstone composition during 
sedimentation of depositional sequences provides consistent in
formation about the hierarchy of these sequences and its relation 
with the tectonic evolution of the basin. 

Provenance and Geochemistry of Upper Cretaceous 
Sediments from Southern Jordan 

Uwe P. Baaskeo Hannelore E. Krawinkelb 

Qe-mail:uwe.baaske@geologie.uni-sluttgart.de. University of Stuttgart, Ger
many, Dep/lnst. of Geology and Palaeontology 

� e-mail: hannelore.krawinkel@geologie.uni-stuttgart.de. University of 
Stuttgart, Germany, Dep/lnst. of Geology and Palaeontology 

Keywords: Provenance, Geochemistry, Stat istic s  The 
Upper Cretaceous sediments of sout.hern Jordan accumulated 
along the sout.hern Tet.hyan continental margin. Repeated sea 
level fluctuations are recorded in an approximately 150 to 250 
m thick sedimentary succession consisting of a mixture of non
marine, marginal marine, and open marine mixed carbonate
silicic!astic deposits. These deposits can be easily stndied along 
an escarpment in south Jordan. Samples from different strati
graphic levels along the escarpment were used fOJ" provenance 
studies. Heavy mineral analysis and t.hin section analysis were 
combined with bulk rock geochemistry. 

The mature, quartz rich composition of t.he highly friable 
Cretaceons sediments yield clear results. Recycled sediments 
and passive margin provenance areas are the main source. The 
most. reasonable source area representing this provenance is the 
African-Arabian plate to the S and SVv' of the Cretaceous Jor
dao. The source material was most probably provided by Palaeo
zoic quartz rich sediments and basement rocks. Snch source ma
terials are exposed further south in Jordan in the Wadi Rnm 
area. 

Due to the high maturity, the Cretaceous sediments of south
ern Jordan represent an ideal mat.erial to analyse the effect of 
heavy mineral and accessory mineral content on the bulk rock 
geochemist.ry. Without lithoclasts and almost no authigenic min
erals ot.her than quartz, the bulk analysis represent the pure 
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clastic composition. Several statistical methods , including clus
ter analysis and multivariate metbods are nsed to evaluate mn
tnal features in large data sets. In om stndy slight changes in 
the geochemistry are attributed to the heavy mineral content. 
They might also snpport t.he provenance analysis. 

In addition to provenance stndies the geochemical data were 
used with SEDNORM t.o recalculate the data to modal mineral 
composition. The calculated composition was compared wit.h the 
results from petrographic stndies. The results show that bulk 
rock analysis of friable quartz arenites might be used to classify 
the rocks instead of lavishly petrographic analysis on that ma
terial. It also supports the use of bulk rock geochemistry as a 
provenance tool. 

Fades analysis, Ar / Ar dating and mineral chem
istry: tools for studying paleogeography in a sub
siding collisional belt (Ligurian Alps, Italy). 

Chiara BarbieriG Barbara Carrapab Andrea Di Giulioc Jan 
Wijbransd 

.. e-mail:chiara.barbieri@manhattan.unipv.it. University of Pavia, ltaJy. 
DepjInst. of Department of Earth Sciences 

°e-mail:cru·b@geo.vu.nl. Vrije Univcrsiteit van Amsterdam, The Nether
lands, Dep/Inst. of Faculteit der Aardwetenschappen 

ce-mail:digiulioCOunipv.it. University of Pavia., Italy, Depjlnst. of Depart
ment of Earth Sciences 

.. e-mail:wijj@gco.vu.rl.l. Vdje Universiteit. van Amst.erdam, The Nether
Ia.uds, DepjInst.. of Faculteit del" Aardwetenschappen 

Int.egrated facies analysis, 40 Arp9 Ar dating on white micas 
and electron microprobe analyses on phengites, amphiboles and 
garnet from the Mofare Formation are used to study the paleo
geography of t.he Ligurian Alps which constitute the substratum 
of the primary basin infill. Facies analysis was carried out in or
der to recognise environmental changes, which potentially affect 
sedimentary transport patterns (transversal vs. long-shore). 

Mineral chemistry and 40 Ar /39 Ar dating on white micas al
low the division of the study area into two sect.ors, which directly 
mirror the substratum of the clastic sequence (Volt.ri Massif in 
the NE and Brianconnaise units in the SV.,r). The NE sector is 
characterised by a main age family around 50 Ma and phengite 
celadonite contents of Si 3.4-3.7 a.p.f.u. suggesting a provenance 
from high pressure rocks such as the metasediments of the Voltri 
Group. The S\V sector is characterised by ages around 300 Ma 
and lower phengite celadonite contents of Si < 3.2 a.p.f.u. sug
gesting a provenance from the Brianconnaise basement.; both 
age groups and phengite compositions resnlted only in samples 
covering B rianconnaise Volt,ri Massif boundary region. Amphi
boles allow further provenance distinctions within each sector, 
as they reflect the heterogeneous metamorphic overprint of the 
Voltri Gronp. In particnlar) Alkali-amphiboles occur mainly in 
the nOlthern sector, where basement was faintly affected by ret
rograde metamorphism, whilst calcic and alkali-calcic amphi
boles occur in the south, where retrogression was stronger. Glan
cophane is t.he only amphibole occurring in S\V samples, sug
gesting provenance from the Bagnaschino (blueschists fades) or 
Pamparato-Murialdo and Calizzano-Savona units (glaucophane
bearing greenschists fades). Garnets mainly occur in samples 
from the NE suggesting provenance from the Voltri Group. This 
signal however is not distinct enongh to recognise specific source 
rocles within the massif. 

As a whole, fades analysis, mineral chemistry and geochronol
ogy clearly reflect local provenance of the Molare Formation, 
wit.hout significant long-shore drift or mixing during transgres
sion, and surprisingly record an Oligocene belt exposed very 
close to the present day one. Furthermore, among the differ-


