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SICILIAN JURASSIC PALAEOPHYSIOGRAPHY AND GEOLOGIC
REALMS
Abate B., Lo Cicero G. and Montarían L.
Dipartimento di Geología e Geodesia, via Archirafi 22, PALERMO, Italy.
The Sicilian Jurassic is placed according to some tectono-sedimentary palaeodomains, whose
miocenic overthrusting defines both Maghrebian-Sicilian Chain and Peloritani's one. The former's
materials pertain to African margin and are made up of marine preJurassic sediments; the latter's
materials pertain to South-Alpine, with substrate made up of crystalline hercynic basement, therefore
belonging to another realm, which at now is to retain as "terrane".
The palaeodomains are connected to four sedimentary palaeoenviroments:
-carbonatic hemisubmerged ramps and/or platforms,
. -ensialic seamounts with condensed pelagic sedimentation, hardgrounds and neptunian dykes,
-holopelagic nodular limestone-bearing basins,
-hemipelagic radiolarite and/or varicoloured argillite-bearing basins.
Jurassic strike-slip tectonics by neotethydian rifting concurred the drowning of most Triassic-Liassic
platforms, bathymétrie increasing of adjacent pelagic basins and the reason of volcanic intraplate
scattered seamonts.

EARLY JURASSIC BIVALVE BIODIVERSITY: BIOGEOGRAPHIC
AND ECOLOGICAL PATTERNS
Aberhan M.
Museum für Naturkunde, Institut fur Paläontologie, Invalidenstr.43, D-10115 Berlin, Germany. E-mail:
martin.aberhan@rz.hu-berlin.de
Early Jurassic bivalve biodiversity is known in detail from two regions, northwest Europe and
the Andean basins of South America. In both regions, species richness of bivalves increased from the
basal Jurassic to a peak in the late Pliensbachian, followed by a sharp drop in the early Toarcian.
Recovery from this Pliensbachian-Toarcian mass extinction was slow, and it was not before the latest
Toarcian/Aalenian that diversity was on the rise again.
Whilst in both basins extinction rates of endemic and cosmopolitan species remained low for
most of the Early Jurassic, the late Pliensbachian is characterized by a marked extinction peak of
endemic bivalves in the Andean basins and of cosmopolitans and endemics in northwest Europe.
Raised extinction rates continued into the early Toarcian and testify a prolonged period of extinction.
The opening of the Hispanic Corridor, an embryonic seaway between the eastern Pacific and
western Tethys oceans, coincided with the mass extinction. The preferential disappearance of
endemics in South America was partly explained by immigration of cosmopolitan species via the
Hispanic Corridor, and subsequent competitive replacement. Similarly, it was hypothesised that the
renewed rise in bivalve diversity in the late Toarcian/Aalenian of northwest Europe was largely a
consequence of immigration of species from Andean South America through the Hispanic Corridor.
To test these hypotheses, I calculated immigration and origination rates of bivalves per million years.
In both regions, early Pliensbachian to Aalenian immigration rates remained at low levels, thus
disproving both hypotheses. By comparison, the origination of new species generally played a much
more important role than immigration in controlling overall diversity of both regions, and future
research should investigate if this is a more general pattern in the recovery of post-extinction biotas.
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During late Pliensbachian times, both regions exhibit a preferential extinction of infaunal
bivalves as compared to epifaunal bivalves, but no significant selectivity was observed in the early
Toarcian. This ecological pattern is compatible with geological evidence suggesting the development
of widespread anoxia from late Pliensbachian to early Toarcian times.

PALAEOENVIRONMENTAL ANALYSIS OF THE TENDAGURU BEDS
(LATE JURASSIC TO EARLY CRETACEOUS, TANSANIA)
Aberhan1 M. and Bussert2 R.
1

Museum für Naturkunde, Institut flir Paläontologie, Invalidenstr. 43, D-10115 Berlin, Germany. E-mail:
martin.aberhan@rz.hu-berlin.de
2
Institut für Angewandte Geowissenschaften, Technische Universität Berlin, Sekr. BH 2, Erast-Reuter-Platz l,
D-10587 Berlin, Germany.

The Late Jurassic to Early Cretaceous Tendaguru Beds (Tanzania, East Africa) are well known
for their diverse dinosaur assemblages since nearly a century. Based on sedimentological and
palaeoecological data of the German-Tanzanian Tendaguru Expedition 2000 we reconstruct the
hitherto poorly known palaeoecosystems of the Tendaguru Beds at their type locality.
The Tendaguru Beds formed in a marginal marine setting. Tide- and storm-dominated, lagoonlike, shallow marine environments above fair weather wave base are represented by the sandstonedominated Nerinea, Trigonia smeei and Trigonia schwärzt Bed. These environments formed behind
barriers such as ooid bar and siliciclastic sand bar complexes and were generally subjected to minor
salinity fluctuations as indicated by the faunal composition. Various types of invertebrate shell
concentrations can be distinguished that differ in their ecological and taphonomic features.
Landwards, the lagoon passed into extended siliciclastic tidal flats and low-relief coastal
plains represented by three fine-grained dinosaur-bearing successions (Lower, Middle and Upper
Saurian Bed). These lithological units are intercalated into the sandstone-dominated successions.
Subenvironments include low-energy, brackish coastal lakes and ponds that were colonized by an
abundant but poorly diverse fauna of eurytopic molluscs. The sediments of coastal plains mainly
formed in pools and small fluviatile channels. Plant material transported into all of the above
environments suggests a vegetated area in the Tendaguru hinterland, which presumably formed the
feeding habitats of large herbivorous dinosaurs.

RIFTED MARGIN CARBONATE TURBIDITE FROM JURASSIC
PLATFORM OF SOUTHWESTERN ARABIA
Al-Qayim B. and Al-Thour K.
Department of Earth and Environmental Sciences, Sana University, Yemen

The middle part of the extensive and thick section of the Jurassic shelf carbonate sequence of
southwestern Arabian passive platform is characterised by the development of carbonate turbidite
units.
A close up look of these units from the Amran Limestone Group of northwest yemen shows
that it has variable thicknesses (up to 50 m.), and localized occurrences. It consists of 0.5-1.5 meter
thick, dense, frequently amalgamated carbonate turbidite cycles. Each cycle have a sharp , irregular
and erosional lower contact, and gradational upper contact. Thin marlstone or calcareous shale
interbeds are frequent. Grains includes shelf bioclasts, lumps and oncolite
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Regional mapping of these units and their stratigraphie association in many exposures of the
high plateau area of northwest yemen seem to indicate deposition on a low relief slope setting of a
submersed rifted margin of an intraplatform graben sub-basin. The cyclic turbidite sequence had been
developed during reactivation phases of these sub-basins subsidence. It punctuate the extremely
extensive and gently slopping platform of Arabia durig Middle Jurassic time.

THE JURASSIC SYSTEM IN QATAR: STRATIGRAPHIC AND
HYDROCARBON APPROACH
Al-SaadH.
Department of Geology, College of Science, University of Qatar, P.O. Box 2713, Doha, State of Qatar.
Abundant subsurface data for the Jurassic sections of Qatar make it possible to represent a
systematic lithostratigraphical scheme of these successions. The Jurassic system of Qatar is subdivided
into four major lithostratigraphic units. These are in ascending stratigraphie order: dolomitic
limestone, argillaceous limestone, limestone and anhydrite. The Jurassic successions are separated by
three regional unconformities: the TriassicYFurassic (Rhaetian) unconformity, the Early\Middle
Jurassic (Aalenian) unconformity and MiddleMLate Jurassic (Callovian) unconformity.
The dolomitic limestones and limestones (Arab and Araej formations) host the major reservoir
horizons while the argillaceous limestones constitute the main source rock unit (Hanifa Formation).
The Anhydrite faciès represent the cap rocks for the Jurassic successions.
The patterns of sedimentation, variation in thickness and reservoir characterization of the Jurassic
sediments, in Qatar, can be related to the local sea level fluctuation and regional gentle tectonic
folding.
In Qatar, the main framework of the depositional setting of the Jurassic rocks were affected by
a short-lived transgression\regression cycles. These minor cycles coincide with main transgressive
phase that occurred in the Tethyan Sea.

MIDDLE JURASSIC AMMONITE STRATIGRAPHY AND MAXIMUM
TRANSGRESSION IN THE TRAILL 0 AREA, EAST GREENLAND
Alsen P.
Geological Institute, University of Copenhagen, Oster VoldgadelO, DK-1350 Copenhagen K, Denmark
Systematic collections of fossils in the Middle Jurassic of the Traill 0 area has been carried
out in recent years. The sedimentary succession is relatively poor in fossils, but ammonites are the
best, if not the only, biostratigraphical tool available, since palynostratigraphy is totally hampered by
heat influence of basaltic intrusions. Based on new finds of ammonites, many of which where
collected in situ in measured sections, 17 ammonite faunas have been described and several horizons
are dated biostratigraphically.
The Traill 0 area forms the northward continuation of the Jurassic Jameson Land Basin. Huge
amounts of sediments were introduced into the basin mainly from the north in Middle Jurassic times
and were transported southwards along the basin axis. The Middle-lower Upper Jurassic succession in
the Traill 0 is up to 550 m thick and dominated by sandstones.
The Jameson Land Basin a classical study area which is often compared to the deeply burried
successions in the North Sea. The Middle Jurassic succession in Jameson Land is excellently exposed
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and is regarded a close analogue to the contemporary reservoirs in the northern North Sea (Brent
Group) and mid-Norwegian shelf (Fängst Group). Ammonites are common in Jameson Land and
occur in numerous horizons and form the basis for the Middle Jurassic Standard zonation for the
Boreal Province (Callomon, 1993). Compared to Jameson Land, the Jurassic in the Traill 0 area is
relatively poorly exposed. Localities are few and scattered, and the sediments are heavily affected by
intense faulting and intrusion of basaltic dikes and sills. In earlier studies attention has therefore
mainly been towards the succession in Jameson Land.
Cranocephalites borealis, C. pompeckji, Arctocephalites arcticus, A. greenlandicus,
Cadoceras apertum and C. nordenskjoeldi Zones are recognized in the Traill 0 area and allow a firm
correlation of several levels to the biostratigraphically well-dated succession in Jameson Land. The
Middle Jurassic succession is differentiated litostratographically into the non-marine, coarse grained
fluvial deposits and muddy interfluvial/lake deposits of the Bristol Elv Formation, overlain by the
shallow marine ammonite-bearing sandstones of the Pelion Formation and of-shore dark silty shales of
the Fossilbjerget Formation. It is overlain by upper Middle-Upper Jurassic sandstones of the Olympen
Formation and shales of the Bernbjerg Formation. The succession thus closely resembles the
development described from Jameson Land, where the Middle-Upper Jurassic forms an overall
transgressive-regressive cycle (e.g. Surlyk, 1991). The Bristol Elv Formation was deposited during
lowstand presumably in incised valleys. It is overlain by the Pelion Formation. The base of this
formation lies in the Cranocephalites borealis Zone from the southern Jameson Land to northern
Traill 0 indicating an almost isochronous flooding of the basin. During transgression sand-deposition
was gradually replaced by shale-deposition towards the north. The boundary between the Pelion
Formation and Fossilbjerget Formation is therefore strongly diachronous. The shallow marine
sandstones in Traill 0 hence pass upwards into the fine-grained Fossilbjerget Formation. This
indicates a complete drowning of the sand-dominated depositional systems of the Pelion Formation in
the Traill 0 area in Callovian with maximum transgression occuring in early Middle Callovian.
References:
Callomon, J.H. (1993): Geological Society of Denmark Bulletin, 40, 83-113.
Surlyk, F. (1991): American Association of Petroleum Geologists Bulletin, 75, 1468-1488.

STRATIGRAPHIC AND PALAEOGEOGRAPHIC SIGNIFICANCE OF
PELAGIC MICROFACIES IN THE MIDDLE TO UPPER JURASSIC OF
THE PIENINY KLIPPEN BELT, CARPATHIANS
Aubrecht1 R., Krobicki2 M., Kruglov3 S., Matyja4 B.A.
and Wierzbowski4 A.
'Department of Geology and Paleontology, Faculty of Natural Sciences, Comenius University, Mlynska dolina G, SK-842 15 Bratislava, Slovakia,
Department of Stratigraphy and Regional Geology, University of Mining and Metallurgy, A.Mickiewicza 30,
30-059 Krakow, Poland,
3
Ukrainian State Geological Research Institute, Mitskevich sq. 8, 290601 Lviv, Ukraine,
4
Institute of Geology, University of Warsaw, Zwirki i Wigury 93, 02-089 Warszawa, Poland

Pieniny Klippen Belt represents the Carpathian fold belt, about 600 km long, stretching from
vicinity of Vienna (Austria) through western Slovakia, southern Poland and eastern Slovakia, up to
Transcarpathian Ukraine and Romania. This belt corresponds to a major suture zone between the
Outer and Inner (Central) Carpathians. The major part of the belt consists of rock successions which
were formed in the Pieniny Klippen Basin, from the Czorsztyn Ridge and its southern slope in the
North, to Central Furrow in the South (Birkenmajer 1986).
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The pelagic deposits of the Czorsztyn Ridge and its southern slope developed as ammoniticorosso type limestones, radiolarites and micritic limestones of the maiolica type of latest Bajocian to
Tithonian age have been studied in particular sections of the Pieniny Klippen Belt from Poland
through eastern Slovakia to Ukraine. The study revealed everywhere similar microfacies succession,
and similar ages of the particular microfacies types as based on biostratigraphical (mostly ammonites)
datings (see also Wierzbowski & al. 1999): the filament microfacies is the oldest and it ranges from
latest Bajocian to Callovian, the Globuligerina microfacies replaced laterally by radiolarian
microfacies are still younger (latest Callovian/earliest Oxfordian to latest Oxfordian/earliest
Kimmeridgian), and these are followed by Sacoccoma microfacies replaced locally by the radiolarian
microfacies, Globochaete microfacies, or Globuligerina microfacies (Kimmeridgian-Early Tithonian),
and the calpionellid microfacies (Late Tithonian).
The indicated well biostratigraphically documented microfacies succession can be treated as
indicative of fairly uniform palaeogeographic zone of the Pieniny Klippen Basin, one of the external
Jurassic basins in the Carpathians. Similar microfacies types are known to occur in different basins of
the Tethys, their succession and/or ages, however, are sometimes different from described herein. The
diversified microfacies pattern can be used thus as an indicator for recognition of particular
palaeogeographic zones in the Tethys.
Research has been granted by the Polish Committee of Scientific Research (project no 6 P04D 022 21)
References
Birkenmajer, K. (1986): Studia Geológica Polonica, 88, 7-32
Wierzbowski, A., Jaworska, M. & Krobicki, M. (1999): Studia Geológica Polonica, 115, 7-74

PALAEOGEOGRAPHIC EVOLUTION OF JURASSIC NORTHEAST
IBERIAN BASINS IN RELATION TO TRANSGRESSIVE-REGRESSIVE
SEDIMENTARY CYCLES
Aurell1 M., Robles2 S., Rosales2 L, Quesada2 S., Meléndez1 G., Bádenas1 B. and
García-Ramos3 J.C.
1

Dpto. Ciencias de la Tierra, Univ. de Zaragoza, c./ Pedro Cerbuna 12, 50009 Zaragoza (Spain).
maurell@posta.unizar.es, gmelende@posta.unizar.es
2
Dpto. Estratigrafía y Paleontología, Fac. Ciencias (Geol.) Univ. Pais Vasco, 48080 Bilbao (Spain)
3
Dpto. Geología, Univ. Oviedo, c./ Arias de Velasco s.n, 33005 Oviedo, Asturias (Spain).
jcgramos@geol.uniovi.es
Jurassic deposits crop out widely across the northeast Iberian Peninsula. A detailed
stratigraphie, sequence-correlation study of Jurassic successions has been carried out in the main
sedimentary basins of NE Iberia, i.e. Asturias, Basque-Cantabrian Basin, and Iberian Basin, based on
the identification of transgressive-regressive cycles. Basic data come from continuous field exposures
supplemented by selected well-log data from intermediate, underrepresented areas.
General development and palaeogeographic evolution of northeast Iberian basins were mainly
controlled by tectonic factors. Early opening of sedimentary basins at the Triassic-Jurassic transition
was related to extensional tectonic movements leading to the westwards extension (opening) of the
Tethys. In contrast, extensional tectonic movements during uppermost Jurassic-Lower Cretaceous was
linked to the opening of Central Atlantic and the Bay of Biscay. Jurassic sedimentation were primarily
controlled by normal faults, block tectonics being responsible for lateral and time variations of faciès
and thickness. Additionally, widespread transgressive and regressive events recorded across the
basins, suggest a certain degree of eustatic control on stratigraphie discontinuities and faciès
distribution. This combination of factors resulted in a succession of deepening and shallowing cycles,
which greatly influenced the sedimentary record of the basins.
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Sedimentation during Lower Jurassic took place on a wide and uniform carbonate platform
open to the North. Further tectonic activity at the Toarcian-Aalenian transition and during Middle
Jurassic led to early uplifting of Asturias and Basque-Cantabrian basins in the Middle Jurassic, and to
the progressive opening of Basque-Cantabrian and Iberian platforms to the East, the ammonite faunas
showing markedly Tethyan affinity thereafter.

BIO-SEDIMENTARY SIGNATURES OF HIGH-FREQUENCY
SALINITY/SUBAERIAL EXPOSURE CHANGES: EXAMPLES FROM
THE OXFORDIAN OF PORTUGAL
(CABAÇOS FORMATION)
Azerêdo A.C. and Cabrai M.C.
Departamento de Geología and Centro de Geología, Faculdade de Ciencias da Universidade de Lisboa, Campo
Grande, Ed.C2, 5° piso,1749-016 Lisboa, Portugal
(aazeredo(g)fc.ul.pt cabralmc@fc.ul.pt)
In thé Lusitanian Basin (W-Central Portugal) the first deposits above the major Middle-Upper
Jurassic disconformity represent continental, transitional and restricted to shallow marine faciès
(Cabaços Formation) and have rich microfossil assemblages, comprising mainly ostracods and
charophytes, but also benthic foraminifera, dasyclads and other taxa, plus macrofauna (e.g.Ramalho,
1981; Azerêdo et al, 1998; Cabrai & Colin, 2002).The detailed study of the microfossil assemblages
showed variations in diversity ranges and in abundance, which seem to primarily relate to salinity
ranges and changing frequency, and to degree and duration of subaerial exposure, which in turn are
evidenced by faciès analysis.The combined interpretation of micropaleontological and sedimentary
data and matching of the results at a basinal scale allowed regional palaeoecological signatures to be
clearly linked to palaeodepositional settings.
In the west and partially in the south of the basin, open-marine deposits and fossil assemblages
of the Callovian beneath the disconformity are succeeded by sediments and assemblages firstly
defining a fresh-brackish water setting, passing upwards into highly variable, hyposaline to
hypersaline settings, including restricted to shallow marine incursions, with variable exposure (mostly
desiccation cracks and microbial mats), and marginal-marine, more frequently exposed settings
(abundant microbial laminites, evaporites, fenestrae, some pedogenic features). In the east of the basin,
inner-marine deposits and assemblages of Upper Bathonian-Callovian age below the disconformity are
succeeded by deposits and assemblages sucessively suggesting subaerial exposure and pedogenesis
(pedogenic limestones), very shallow freshwater ponds/marshes with marked exposure (abundant
black-pebbles, some microbial mats) freshwater-oligohaline lacustrine setting gradually interfingered
with, and overlain by, restricted lagoonal, slightly more marine influenced environment, with
intermittent exposure (sparse microbial mats and fenestrae). The microfossil assemblages, as a whole,
but in particular as regards to the ostracods, show higher total diversity, defining more and more
distinct associations with palaeoecological significance in the western successions, including
monospecific associations with very high number of individuals (ostracodites, charophyte and
dasyclad coquinas).On the other hand, the typical eastern assemblages are less diversified, allowing
fewer and less clearly defined associations to be established, but the populations seem to be more
stable from the base towards the top of the successions (thus, following the palaeoenvironmental
evolution).These data suggest that the main controls on the biota were the frequent changes in salinity
and in exposure, and less so the absolute salinity values.
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METHODS AND PRICIPLES OF CONSTRUCTION OF A REGIONAL
STRATIGRAPHIC SCHEME OF THE JURASSIC DEPOSITS IN
AZERBAIJAN
Babayev R.G. and Gasanov T.A.
Geology institute of the Azerbaijan National Academy of Sciences
In many cases application of the international scale in terms of insufficient paléontologie
characteristics of the section results in erratic correlations and determined different evaluation of age
one and the sane deposits by different research workers.
Application of the international scale does not allow to completely demonstrate specific
features of the Jurassic deposits structure in Azerbaijan as well. Owing to this geological studies
widely apply a stratigraphie scheme of a local importance, i.e. local and regional schemes. Local
stratigraphie schemes are based on lithostratigraphic subdivisions series, suite (subsuite), bench,
series, layer, key horizon, organogenic massifs. Paléontologie method is of a subordinate importance.
Regional schemes are constructed on the base of correlation of certain local schemes. To a certain
extent they must replace the international scale. Main stratigraphie categories are horizon (regional
stage), local zone and a layer with geographic name. Their content is determined by the correlation
with a general scale. Boundaries of the above mentioned subdivisions often are confined to
unconformities cycles, etc. Regional stratigraphie scheme of the Jurassic deposits in Azerbaijan is
constructed on the base of a complex application of paléontologie, lithologie and diastrofic methods.
The scheme consists of 4 sections: 1) general (international) stratigraphie scale; 2) regional
stratigraphie subdivisions; 3) correlation of local stratigraphie sections; 4) stratigraphie schemes of
adjacent regions.
Main importance of the regional stratigraphie scheme: a) generalization of results of
stratigraphie, paléontologie, geochronometric etc. studies; b) development or improvement of the
stratigraphie base to implement geologic works in the region, first during the creation of legends to
series of median -scale geologic maps and correlation of the stratigraphie levels containing economic
minerals.
Thus, regional stratigraphie scheme of the Jurassic deposits in Azerbaijan is a graphical
expression of time and spacial correlations of local and regional stratons, main peculiarities of sections
of different areas (zones, structural-facial zones etc.) in the region, correlation of the shown
stratigraphie subdivisions between each other and with general stratigraphie scale and also with
stratigraphie schemes of the adjacent regons. Explanatory note is attached. These schemes by the
degree of unification and substantiation of the stratigraphie subdivisions are qualified as unificated,
correlated and working ones. The unificated regional stratigraphie scheme includes all four above
mentioned sections. The correlation scheme does not contain section II. The working scheme is a
scheme based on provisional or insufficiently substantiated data (conventional age of stratigraphie
boundaries, insufficient correlation of local stations) etc. all three schemes adopted by
interdepartmental regional stratigraphie conferences and confirmed by the Azerbaijan
interdepatrmental srtatigraphic Committee are official documents showing the state of the stratigraphie
base in the region during their construction.'
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SEQUENTIAL ANALYSIS OF THE TITHONIAN-BERRIASIAN
CARBONATE PLATFORM IN THE EASTERN IBERIAN BASIN (NE
SPAIN)
Bádenas B., Salas* R., Aurell M. and Cepriá J.J.
Dpto. Ciencias de la Tierra. Universidad de Zaragoza (Spain)
*Dpt. Geoquim., Petrol., Prosp. Geol., Universität de Barcelona (Spain)
Differential subsidence induced by extensional tectonics at the end of the Jurassic, involved
the uplift of the western (marginal) areas of the Iberian Basin (NE Spain) as well as the creation of
rapidly subsiding sedimentary troughs in eastern domains. In the depocenter of the basin, in the
Salzedella section, a succession of 860 m of shallow carbonate platform faciès was deposited (the
Bovalar Fm.). Two second order sequences (i.e., Transgressive-Regressive faciès cycles) have been
differentiated in this area. Sequence 1, around 500 m thick, expands from the middle Tithonian to the
early-middle Berriasian. This age assignment is based on the presence of ammonites of the
Hybonotum biozone in the underlying unit, and in the presence of Anchispirocyclina lusitánica along
the succession. Sequence 2, 360 m thick, expands up to the mid-late Berriasian and contains Feurtillia
frequens. It consists of shallow carbonate faciès with frequent marly intervals and is overlain by an
uppermost Berriasian peritidal-lacustrine unit (the Mangraners Fm.).
The Bovalar Fm. comprises fossiliferous bioturbated wackestone containing abundant remains
of algae, foraminifera and bivalves, as well as oolitic and bioclastic (packstone to grainstone)
intervals. These sets of faciès form successive coarsening and thickening upward sequences (fourth
and five order cycles), which frequently starts with calpionellid mudstone-wackestone faciès,
indicating open, relativelly deep environments. A total of 100 sequences have been differentiated in
the Salzedella section. The Fisher Plot constructed from these higher order sequences clearly show the
presence of the two second order cycles in the Salzedella section, as well as several third order cycles.
Sequence 1 has been studied in detail in the Montanejos section. This section, located south to
the depocenter of the basin, is formed by a 460 m thick succession of shallow platform faciès, with
local intercalation of siliciclastic intervals. Based on the presence of sedimentary discontinuities and in
the distribution of the siliciclastic intervals, five third order sequences have been differentiated. Each
of these third order sequences show particular faciès types and, as in the Salzadella section, they are
formed by a pile of higher order shallowing upward sequences. However, the number of these
sequences is larger in the Montanejos section, where the Sequence 1 is formed by 95 higher order
sequences. The reconstructed Fisher Plot in the Montanejos section reflects the existence of the five
third order sequences, that are formed by a lower transgressive interval (TST), followed by a set of
regressive shallowing upward sequences (HST).
There is no clear correlation between the third order sequences differentiated in the
Montanejos section and the ones recognised in the Salzedella section, where the clastic influence is
absent and the succession is more homogeneous in terms of faciès. The distinguished second and third
order sequences have been related to local tectonics, involving variation in the subsidence rates and
controlling the clastic input the marginal areas of the platform.
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FOSSILIFEROUS AND SR-ISOTOPIC EVIDENCES IN THE GRAN
SASSO JURASSIC INNER RAMP (APENNINE CHAIN)
Barbieri M., Farinacci A. and Mannetta D.
Dipartimento di Scienze délia Terra, Università di Roma La Sapienza,
00185 Roma, Italia. E.mail <Mario.Barbieri@uniromal.it>
The Apennine platform system is subdivided in rimmed shelves surrounded by ramps. Gran
Sasso Massif represents the inner ramp facies being near the rimmed shelf to which the Simbruini,
Ernici and Western Marsica belong.
The Pizzo Cefalone sequence, thick about 830 m, is performed by the eastern side of the Gran
Sasso Massif where a continuous succession has been sampled along the southern Pizzo Cefalone
section, starting from Early Liassic intraoosparites to Late Tithonian calpionellid micrites.
The variation of the bathymetry of the ramp followed mainly the tectonic events of the intense
Jurassic rifting phase. Two important uplifts, related to the deep seated magmatic activity, caused two
long emergences going the sea floor to terrestrial environment during Toarcian and from Early
Bajocian up to Kimmeridgian time span. Other minor hiatuses are distributed in Jurassic sediments.
The typical oolite shoals of inner ramp and radiolarian mud of mid ramp facies characterize
the variations of the ramp setting in the time.
Algae, benthonic foraminifers, radiolarians, corals, bivalves, gastropods, echinoderms
constitute peculiar levels or mixed assemblages, frequently accumulated by storms, and tsunami
intervention that reached major energy in the Kimmeridgian, being Tithonian a more quiet age.
The strontium isotope ratios measured in the whole section agree with the timing obtained by fossils,
evidencing also sedimentary gaps.
The variation of marine water chemistry in favor of silica and CÛ2 that followed the magmatic
activity in the Western Tethys, reached the Apennine ramps, documented by the wide presence of
cherty limestones, radiolarian muds and radiolarites.

THE POSADA (NE SARDINIA) MIDDLE TO UPPER JURASSIC
STRATIGRAPHIC SECTION: A REAPPRAISAL
Barca S. and Costamagna L.G.
Dipartimento di Scienze délia Terra, Via Trentino 51,09127 Cagliari, Italia
The Middle-Upper Jurassic section of Posada (Dieni & Massari, 1985) has been reconsidered.
This succession lies unconformably on the "^ariscan Basement: its base is never directly visible. The
succession, over 70 m thick, starts usually with 15 m of cross-laminated (herringbone-type)
calcarenites (oolitic grainstone), locally containing bioclastic fragments (echinoderms, bivalves).
These are irregularly dolomitized and also frequently characterized by CU depositional episodes with
basal lags, over irregular surfaces evidencing strongly erosive episodes (tempestites?). This lithotype
passes gradually to locally dolomitized calcarenites-calcilutites (oolitic and peloidal grainstones).
Centimetric, rounded quartz clasts or mm-sized mica fragments are usually present. The frequency and
size of the terrigenous fragments decreases rapidly towards the top, this testifying a slowing down
residual detritism. Scattered planar laminations and bioturbation structures also occur. Rare
intercalations of dolomitic quartzarenite layers are also present. Upwards, the succession passes to 8 m
thick interval consisting first of massive to poorly stratified calcarenites-calcilutites (oolitic
grainstones), passing to FU well-stratified calcarenites (oolitic-bioclastic grainstones) with scarce
parallel laminations, the latter containing scattered decimetric horizons, erosive at the base, of matrix-
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supported breccias, formed by centimetric angular quartz clasts embedded in a dolomitic matrix. This
interval terminates with a hard-ground surface, encrusted with phosphate nodules and brachiopods.
Upwards, the succession follows slightly unconformably with 10 m of massive to thickly stratified
calcarenites (peloidal-oolitic to oolitic grainstones), locally containing undetermined bioclasts, then
overlain by 9 m of wavy stratified, locally nodular dolomitized calcarenites-calcilutites with
undetermined bioclasts. Phenomena of embryonal slumping and thin debris flow breccias could be
present. Upwards, the succession continues with 5 m of decimetric alternances of fine calcarenites,
calcilutites, marly limestones and marls, locally with nodular structure. The marly layers locally
exhibit mottled bioturbation. Little synsedimentary faults are also visible. At the top of this level, a
network of fractures, mm to cm in size, filled by iron oxides, developes. Nevertheless, the presence of
a detritic cover for a thickness of about 2 m, masks the passage to the upper interval. On the base of
observations carried out on a comparable outcrop, located at the same stratigraphie position of our
section, on a distance of about 40 m SW, we deduced that a further hard ground surface can be located
at this stratigraphie level.Upwards, the succession develops with 6 m of locally coarse calcarenites,
characterized by storm layers with well-evidenced basal lags, lying over erosive surfaces. Fragments
of echinoderms and bivalves are evident. This interval is again terminated by a possible hard ground
surface, followed by 6 m of massive to thickly stratified calcilutites. Over this last interval, because of
faults and morphological difficulties , the upper prosecution of the succession, about 15 m thick, is
reconstructed only through scattered outcrops. They are represented by alternances of fine calcarenites
and calcilutites. In the calcilutites, ammonites and oncolites (detailly described by Dieni & Massari,
1983) are very frequent. This succession clearly represents the gradual, often regressed and
interrupted, transition from a carbonate inner shelf starting abruptly over the Paleozoic Basement, and
characterized by oolitic shoals subjected to tidal influx and tempestitic episodes, to the outer shelf
environment, close to the basin. A ramp configuration could be inferred, as suggested by the absence
of significant bioconstructions and slope deposits. The presence of scattered evidence of
synsedimentary tectonics in the middle and upper part of the succession, is probably connected with
the gradual drowning of the carbonate shelf.
References
Dieni I. & Massari F. (1983) - in: Coated grains, ed. T. Peryt, Springer, 367-376.
Dieni I. & Massari F. (1985) - in: 19th Micropaleontological Colloquium, Guide-Book , A.Cherchi
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THE PALEOGEOGRAPHICAL POSITION OF MIDDLE JURASSIC
DINOCYST ASSEMBLAGES FROM CENTRAL POLAND
Barski M.
Institute of Geology , University of Warsaw, 93 Zwirki i Wigury Str., 02- 089 Warsaw, Poland.
Five borehole sequences representing the upper part of the Middle Jurassic (Baj ocian Callovian) in the Kujawy region (Central Poland) were studied palynologically. The study revealed
diverse, well preserved dinocyst assemblages.
The Polish part of the Middle Jurassic epicratonic Basin belonged to the Submediterranean
Province (Smerlor, 1993; Matyja & Wierzbowski, 2000). The general qualitative comparison of
studied dinocyst assemblages to these described by Smerlor (1993) in relation to the Arctic region
shows an overall similarity of the studied area to the north-west part of Germany, middle and south of
England and the Netherlands. This is also confirmed by the paleogeographical position of the
mentioned regions confined to the same climatic zone in the Middle Jurassic (Ziegler, 1978; Enay et
al., 1993).
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The dinocyst assemblages from Poland were compared with assemblages from the similar
stratigraphie interval documented by Woollam and Riding (1983), Prauss (1989) and Herngreen, and
De Boer (1978). Except for some minor differences the described assemblages from Poland show a
closer relation with north-west Germany as presented by Prauss (1989) than with the middle and south
of England and the Netherlands. These facts showing similarity of the Polish and German areas could
be useful for synthetic paleo-environmental, stratigraphical and sedimentological analysis. This
relation confirms a potential significance of discussed dinocyst assemblages for construction of a
common stratigraphie scheme for both regions and emphasises or reduces stratigraphical value of
some dinocyst species.
It is also stated dinocyst regional variability in area of Poland. The assemblages from the Holy
Cross Mountains (Barski,1999) are in close qualitative relation to these from the Kujawy region. On
the other hand, the assemblages described by Poulsen (1998) form Czestochowa region is evidently
impoverished , as indicated by absence of following genera : Chlamydophorella, Eodinia, Riguadella,
Surculosphaeridium and Barbatacysta.
References
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UPDATED KIMMERIDGIAN RADIOLARIAN UAZ ZONATION BY
AMMONITES (TRAPANESE DOMAIN, WESTERN SICILY)
Bartolini1 A., Caracuel2 I.E. and Parisi3 G.
'Laboratoire de Micropaleontologie, Université Pierre et Marie Curie Paris, France
2
Dpto. Ciencias de la Tierra, Universidad Alicante, Spain
3
Dipartimento di Scienze délia Terra, Università di Perugia, Italy
Studied Upper Jurassic section, dominated by ammonitico rosso sedimentation, in the
Trapanese Domain (W. Sicily) permits to considered two Members; Lower and Upper Rosso
Ammonitico Members, separated by a siliceous, radiolarian-rich, interval. The Upper Rosso
Ammonitico Mb is most favorable for ammonite biostratigraphy, recording from the uppermost Lower
Kimmeridgian to the lowermost Berriasian.
The lower part of this Upper Rosso Ammonitico Mb is composed of alternating nodular
limestones with chert and siliceous-rich siltstones. Macrofossil preservation is poor, with the record of
scarce ammonite species belonging to the Lower Kimmeridgian (Presimoceras gr. herbich). The
Middle and Upper Kimmeridgian is, instead, comparatively enriched in ammonites, with wellregistered faunal assemblages with Nebrodites, Taramelliceras, and Hybonoticeras, as more relevant
(Caracuel et al. 2001).
The lower part of the Upper Rosso Ammonitico Mb, dated by ammonites as Lower/Middle
Kimmeridgian, provides radiolarian association that can be referred to the UAZ 11. Previously, the
UAZ 11 has been tentatively correlated with the Late Kimmeridgian-Early Tithonian (Baumgartner et
al 1995). This correlation was based on the DSDP Site 534A, Sample 106-1, 29 cm, where this UAZ
was found just below the Kimmeridgian/Tithonian boundary, according to dinoflagellates. Moreover,
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in the "Sierra de Ricote" Section (SE Spain), the UAZ 10-11 have been found immediately below the
upper Lower Tithonian (Burkhardiceras Zone). Recently Kiessling et al. (1999) in the Antartic,
callibrates by ammonites the UAZ 10 with the Upper Kimmeridgian (Beckeri Zone) and the UAZ 11
with the lowermost Lower Tithonian (Hybonotum Zone) upwards.
The studies section in the Trapanese Domain favors a direct correlation between radiolarian
UAZ and ammonite zonation, which evidences an older range age for the UAZ 11, with respect to
previous data for the Western Tethys and low latitude settings (Antartic). Since the only previous
confident calibration with ammonites were carried out in the Antartic, the reasons for the evidenced
diachrony of the base of the UAZ 11 can be attributed to a latitudinal effect, correlating different
bioprovinces for both, ammonite and radiolaria.
References
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TETHYAN JURASSIC CARBON ISOTOPE STRATIGRAPHY
Baumgartner1 P.O., Bartolini2 A,Morettini3 E., Bruchez1 S.
and Hunziker1 J.
2

'institut de Géologie et Paléontologie, Université de Lausanne, BFSH 2, 1015 Lausanne, Switzerland
Laboratoire de Micropaléontologie, case 104, Université Pierre et Marie Curie, 4 Place Jussieu, 75252 Paris 05,
France
Shell Exploration and Production, RTS Vomerlaan 8, PO Box 60, Rijwijk, The Netherlands

3

During the last years we have studied carbon and oxygen isotopes in bulk samples of Jurassic
pelagic carbonate sequences belonging to the Western Tethys paleogeographic realm. Our synthetic
Early and Middle Jurassic <3C13-curve is based on measurements in sections from Umbria-Marche
(both structural highs and basins) and the Subbetic realm, and is calibrated with the standard Tethyan
ammonite zonation. Detailed Middle Jurassic isotope data was obtained from sections in the Digne
area belonging to the Vocontian Trough. The Late Jurassic isotope stratigraphy is compiled from
sections in the Southern Alps (Trente Plateau, Belluno Basin) and Slovenia (Slovenian Basin).
Late Sinemurian oC13-values are around +2.0%o and step down to +1.3-1.6%o in the earliest
Pliensbachian (Jamesoni Ammonite Zone: AZ). A positive shift to 3C13-values to around +2.5%o
occurs during the Ibex AZ. Values rise during the late Pliensbachian up to 2.9%o and fall again to
around +2%0 in latest Pliensbachian. Strong negative peaks down to oC13-values around -1.6 %o are
observed in sections where organic matter is preserved in earliest Toarcian (Tenuicostatum AZ)
sediments. This peak is absent from areas without preserved organic matter and oC13-values rise there
from +2.5%o at the base of the Toarcian to +3.4%o in the upper Tenuicostatum AZ. After a minor drop,
SC13-values rise up to 4.2%o the Serpentinus AZ, which we approximately correlate with the NW
European Falciferum AZ. This positive peak is the Toarcian oceanic anoxic event of Jenkyns 1985.
SCO-values drop gradually off during the rest of the Toarcian to reach a broad minimum around +2 to
2.5%o in the late Toarcian. These values remain stable during the early and middle Aalenian. A gradual
rise begins in the late Aalenian Concavum AZ and continues into the early Bajocian. A broad peak
with SCO-values up to +3.5%o is observed during the early Bajocian Laeviuscula to Humphriesianum
AZ. This is the early Bajocian 5C13-event of Bartolini et al. (1996). ôC13-values drop off quickly to
values around 2.5%o that are maintained during the late Bajocian and most of the Bathonian. More
work is needed to clearly understand the ÔC13-isotope curve of the Callovian. At present, we can
confirm the presence of a peak with oC13-values of up to +3.5%o located in the early or middle
Callovian. Then values drop gradually off during late Callovian, Oxfordian and Kimmeridgian. We
have not observed any younger (e.g. middle Oxfordian) isotope peak in our sections. First, the drop is
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steep and 9C13-values around +2%o are reached in the late Oxfordian/early Kimmeridgian. Then the
slope becomes very gentle throughout the Kimmeridgian, Tithonian and into the Berriasian. Tithonian
values are commonly around 1.5%o.
Positive SC13 peaks during the early Toarcian, early Bajocian and the early-middle Callovian are
recorded in many pelagic sections of Tethys and elsewhere. They document global events of
accelerated organic carbon cycling related to greenhouse climate with increased atmospheric CO2.
Palfy and Smith (2000) showed the synchrony of the Toarcian Anoxic Event with the Karoo-Ferrar
flood basalts that could have been a source for increased atmospheric CO2. Circumpacific subduction
must have accelerated greatly during the early Middle Jurassic as a consequence of the breakup of
Pangea (breakup of the Atlantic-Tethys system) and fest spreading of the Pacific Plate. Increased
atmospheric CO2 could have resulted from increased arc volcanism during the Middle Jurassic.

MIDDLE AND LATE JURASSIC RADIOLARIA FROM NORTHWESTERN SICILY (MT. INICI AREA): BIOCHRONOLOGY AND
CALIBRATION WITH AMMONITES
Beccaro P.
Dipartimento di Scienze délia Terra, Via La Pira 4, 50121 Firenze, Italy.
pbeccaro@geo.unifi.it
This study is devoted to the biostratigraphic analysis of Radiolarian assemblages and their
calibration with Ammonite Zones from the Late Jurassic of the Monte Inici area (North-Western
Sicily, Italy).
In Late Jurassic time, the area of Sicily was occupied by a series of structural highs and basins:
Monte Inici was part of a submerged plateau characterized by the deposition of condensed
Ammonitico Rosso-like faciès, in which radiolarian-bearing siliceous limestone intervals occur.
The succession under scrutiny consists of about 20m of pelagic siliceous limestone comprised
between the ammonite-bearing, red nodular limestone of the lower and upper members of Ammonitico
Rosso Fm. Four stratigraphie sections have been studied.
The Radiolarian preservation is moderate and is approximately the same for all the collected
samples. The Radiolarian assemblages have been analyzed using Unitary Associations Zones to obtain
ages (Baumgartner, Guex and Dumitrica 1995). In this preliminary study, three time intervals have
been identified in the siliceous, radiolarian-bearing succession. The Radiolarian assemblages
recovered at the base are not sufficiently well preserved to allow a precise zonal assignment. They can
be referred to a middle Callovian to early Tithonian age (UAZ 7-11). The middle part of the siliceous
section can be more precisely assigned to a late Oxfordian-early Kimmeridgian age (UAZ 10). The top
part can be dated as early Kimmeridgian to early Tithonian (UAZ 10-11).
Ammonite assemblages recovered from the top of the lower member of Ammonitico Rosso
Fm. are characteristic of a middle Oxfordian age and indicate the maximum age of the overlying
siliceous succession. Ammonites collected from the base of the overlying upper member of the
Ammonitico Rosso Fm. indicate a late Kimmeridgian age and thus the minimum age for the siliceous
interval.
The Radiolaria ages, although less precise for now, are in agreement with the ammonite data.
Minimum and maximum ages provided by ammonites are important to calibrate the still incomplete
Radiolarian record for the Jurassic Mediterranean Tethys.
References
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MIDDLE-LATE JURASSIC SILICEOUS SEDIMENTS ON PELAGIC
PLATEAUS: CORRELATION BETWEEN SOUTHERN ALPS AND
SICILY (ITALY).
Beccaro P. * and Baumgartner P.O. **
*Dipartimento di Scienze della Terra, Via La Pira 4, 50121 Firenze, Italy.
pbeccaro@geo.unifi.it
** Institut de Géologie et Paléontologie, Université de Lausanne, BFSH-2,
CH-1015 Lausanne, Switzerland.
Peter.Baumgartner@igp.unil.ch

We studied the Radiolarian biostratigraphy of siliceous pelagic sediments in several
stratigraphie sections on Jurassic structural highs in the Southern Alps and Sicily (Italy). Similar
paleogeographic settings in both areas resulted in very similar successions of pelagic faciès.
Condensed carbonate and siliceous faciès are, however, diachronous either at local or regional scale,
as shown by new biostratigraphic data.
The studied successions in the Southern Alps are paleogeographically located on the Trento
Plateau. The Cava Vianini, Madonna della Corona and Ceniga sections are located towards the
western margin, whereas the Costón délie Vette section represents the eastern edge of the plateau. The
studied successions in Sicily (Fornazzo, Castello Inici and Balata di Baida) belong to Trapanese
Domain, a submerged plateau.
The radiolarian-bearing lithologies are pelagic siliceous limestone that variously alternate with
marly interbeds and chert layers. In most of the studied sections the siliceous rocks are the
intermediate member of the Rosso Ammonitico Fm., condensed cephalopod-bearing pelagic
limestone.
The preservation of Radiolarian assemblages is moderate to good. The faunal composition is
very similar in all the successions and resembles other Tethyan assemblages. Our radiolarian
biochronology is based on Unitary Associations Zones (UAZ95, Baumgartner et al. 1995), which are
calibrated with the Tethyan Ammonite Zones. The Radiolarian ages obtained in that way correlate
remarkably well with new ammonites data (Bovero 2001) available from the bracketing Rosso
Ammonitico Fm.
The siliceous faciès began much earlier on the Trento Plateau as compared to the sections in
Sicily: On Trento we dated the base as late Bathonian-early Callovian (Costón délie Vette) to middlelate Callovian (Cava Vianini, Ceniga), whereas in Sicily the siliceous faciès does not start before the
middle Oxfordian.
The end of the siliceous faciès is, in general, earlier on the Trento Plateau as compared to
Sicily: It ended by middle Oxfordian (Cava Vianini) to early Kimmeridgian (Ceniga, Costón délie
Vette). In Sicily it ended by Late Kimmeridgian.
Some of this diachroneity can be attributed to hiatuses at the base and the top of the siliceous
interval. It is however clear that siliceous and carbonate faciès are partially coeval and were formed
side by side both on a small and a regional scale. In extreme cases, the siliceous interval of the Trento
Plateau is totally coeval with the Lower Rosso Ammonitico Member of Sicily.
The presence or absence of siliceous sediments interbedded in the Rosso Ammonitico Fm.
depends on local and regional sedimentation patterns that were determined by paleotopography and
paleocurrents: Radiolarians and sponge spicules were swept off local swells and ridges by currents and
accumulated in local depressions or in the adjacent basins. At the same time, current swept highs
accumulated either nothing or highly condensed, often microbiolitic limestone.
References
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LATE JURASSIC RADIOLARIAN BIOSTRATIGRAPHY IN THE
SILICEOUS LIMESTONES OF THE SICANO BASIN (SOUTHWESTERN SICILY) : NEW DATA FROM THE SANT'ANNA SECTION
Beccaro P.*, Marcucci M.* and Baumgartner P.O.**
*Dipartimento di Scienze della Terra, Via La Pira 4, 50121 Firenze, Italy.
pbeccaro@geo.imifi.it - marcucci@,uniiut
** Institut de Géologie et Paléontologie, Université de Lausanne, BFSH-2,
CH-1015 Lausanne, Switzerland.
Peter.Baumgartner(g),igp.unil.ch

The Late Jurassic pelagic successions of western Sicily were deposited on structural highs, and
in basins one of which is the Sicano Basin. The Sant'Anna section exposes Late Jurassic to Early
Cretaceous radiolarian cherts and limestones from this basin.
In this section, already described by De Wever et al.,1986 and De Wever, 1995, we have
examined radiolarian assemblages in a thickness of about 9m of alternating pelagic siliceous limestone
and marlstone, which is overlain by nodular limestone containing early Tithonian ammonites. The
Sant'Anna section, unfortunately, is located in a land slide area and the outcrop conditions must have
deteriorated since De Wever's study. We could only collect part of the Upper Jurassic section. No
Early Cretaceous samples in stratigraphie continuity with the section could be found.
Abundant and well-preserved radiolarians have been found in all the collected samples. Their
ages have been determined based on the Unitary Associations Zones (UAZ) (Baumgartner et al.,
1995).
The base of the section belongs to UAZ 10 (late Oxfordian-early Kimmeridgian). The age of
the top is referred to UAZ 11 (late Kimmeridgian-early Tithonian) and is consistent with the early
Tithonian age attributed by literature to the ammonites in the overlying nodular limestone.
Our study enriches the radiolarian assemblages known in the section, and permits to widen the
age range of some radiolarian species.
The early Tithonian ammonites allow to calibrate future updates of the UAZ radiolarian
zonation.
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PSILOCERATIDS OF THE EARLIEST JURASSIC IN THE NORTHWEST EUROPEAN AND MEDITERRANEAN PROVINCES - A
COMPARISON
Bloos G.
Staatliches Museum für Naturkunde, Rosenstein l, 70191 Stuttgart, Germany

In recent years it has become well established that the smooth-shelled psiloceratids of the
basal Jurassic Planorbis Subzone do not represent a single faunal assemblage, as formerly believed,
but occur in successions of different species, most notably in the NW European Province (Bloos and
Page, 2000) and in South America (Hillebrandt, 2000). In other faunal provinces (e.g. in the
Mediterranean Province as best represented in the NE Alps, and in North America, best in Nevada)
this differentiation appears less marked. Faunal endemism renders exact correlations between these
regions difficult.
The present paper concentrates on the relationship between the faunas of the NW European
and the Mediterranean provinces. In the former province, despite only the higher parts of the Planorbis
Subzone faunal succession being widespread, a very complete succession is known from the
Wilkesley Borehole, NW England (Bloos and Page, 2000), comprising, in sequence: Psiloceras
erugatum, Neophyllites imitans, N. antecedens, P. planorbis, P. psilonotum, P. psilonotum/P.
plicatulum. Characteristic of all these psiloceratids is a simple suture line with shallow indentations of
the saddles and mostly without indentations of second order. Virtually all of these forms have
macroconchs with essentially smooth inner whorls, excepting P. erugatum which exhibits well
developed nodes and some ribbing on the innermost whorls. The body chamber is about one whorl.
Microconchs are only well characterised in the psilonotum assemblage, as "P. brevicellatum"
(Quenstedt) and resemble perfectly to the inner whorls of the former species. They are small forms
with trumpet-like apertures, immediately preceded by a constriction. The body chamber is short, only
half a whorl in contrast to that of the macroconch.
The characteristic basal species in the NE Alps is P. calliphyllum. For a long time, P.
psilonotum was regarded as a NW European ecological variant of the former, but there are
considerable differences between the two groups. In P. calliphyllum, not only is the suture line more
differentiated, but there are also well developed nodes and distinct ribs on the innermost whorls, in
contrast to P. psilonotum. In addition, the flanks of P. calliphyllum are more flat than in P. psilonotum.
An unnamed microconch form which corresponds well with macroconch P. calliphyllum always cooccurs.
Also associated with P. calliphyllum are numerous more or less ribbed microconch forms.
These are Waehneroceras s. str.of which the type species W. tenerum is the best known. These
Waehneroceras are conspicuously different from the NW European forms assigned to Curviceras.
Curviceras appears in NW Europe at the base of the Liasicus Zone and in the Alps in the Megastoma
Zone, thereby postdating Waehneroceras s. str. The corresponding macroconchs of Waehneroceras s.
str. are not yet known. Waehneroceras s. str., though older than Curviceras, is certainly post basal
Jurassic and consequently so is P. calliphyllum.
The collections of the Museum of Natural History in Vienna includes more than 20 specimens
of typical Neophyllites and two related to P. psilonotum from the famous locality of Fonsjoch. The
exact stratigraphie position of these specimens in relation to P. calliphyllum is not yet known, but they
may indicate that the alpine psiloceratids known at present are not older than their NW European
counterparts.
References.
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THE PROTECTION OF FOSSILS IN BADEN-WÜRTTEMBERG
(FEDERAL REPUBLIC OF GERMANY)
Bloos G.
Staatliches Museum für Naturkunde, Rosenstein l, 70191 Stuttgart, Germany
In Germany no central regulation exists because of the autonomy of its 16 states („Länder", in
singular „Land") in fields like culture, education, police etc., maintained from the political
independence of the numerous German states in the 19th century.
In general, fossils are not protected except those which are of special scientific importance and
interest to the public. This is true for most Länder; in a few Länder the status of fossils is ambiguous.
Only in Bavaria fossils are legally unprotected. As science and public-interest are aspects of culture,
fossils of significance in these respects are considered to be cultural monuments, even though they are
not man-made artifacts. They are consequently protected by the Laws for the Protection of Cultural
Monuments ("Monument Protection Law") existing in the legislation of every Land, not, however, by
Nature Conservation Laws.
In Baden-Württemberg, the Land is the owner of protected fossils (under a historical principal
of 'Royal Treasure Trove'), confirmed in January 1st 1972 when the Monument Protection Law of this
Land came into force. For older fossil finds a different regulation can apply in extraordinary cases.
Fossil finds must be reported if they appear 'special' and might be therefore be cultural monuments. In
case of in situ finds, excavation work must be stopped and the site kept open in accordance to special
regulations. The notification of the discovery must be passed promptly to the relevant state authorities,
either the Land Monument Office or its representatives, the State Museums of Natural History, these
authorities then decide, according to specific criteria, whether the fossil find should be declared as a
cultural monument. As the owner of all other fossils is primarily the land owner, any collector must
ask for their permission to collect fossils and therefore to become owners of the collected specimens
themselves.
The collecting of unprotected fossils is free, so long as the regulations on potentially protected
finds are observed, but the search and digging particularly for protected fossils requires permission
from the Land Monument Office. This permission is generally granted only to qualified persons under
strict conditions. Normally, after the declaration of a fossil find in situ as a Cultural Monument,
excavation is carried out by the specialists of a State Museum of Natural History.
Areas of important fossil finds can also be protected, by being declared as 'Protected
Excavation Areas'. To date, two such areas have been established in the Jurassic of BadenWurttemberg - Holzmaden and Nusplingen. All works in these areas which might uncover or endanger
the protected fossils require approval of the Land Monument Office. There are also special regulations
including stricter regulations for the notification and the interpretation what fossils are protected.
The Land's claim on fossils is justified by the Basic Constitutional Law of Germany, in which
private ownership is socially subordinated and can be restricted where necessary for the welfare of the
general public. A find reward, however, is granted as a voluntary payment. Expenses can be
compensated only in special cases. Regulations alone, however, never can provide absolute protection,
but they give orietation and, if necessary, provide state support. In reality, there is generally a
satisfying cooperation between private collectors and authorities of all levels and the public benefits
from a great number of outstanding finds which have been notified by private collectors and thus
secured for posterity through the regulations of 1972.
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SEQUENTIAL ANALYSIS OF THE LOWER JURASSIC OF THE
NORTHERN IBERIAN RANGE (NE SPAIN)
Bordonaba A.P. and Aurell M.
Estratigrafía. Dpto. Ciencias de la Tierra. Universidad de Zaragoza (Spain)
The Early Jurassic was a transgressive time in most of the world, with a maximum at the end
of the early Toarcian. During the Early Jurassic several shallow events took place, resulting in the
formation of higher order sequences. These sequences were generated by variations of the sea level,
along with different local and regional factors (tectonic activity, subsidence, sediment supply). In the
Northern Iberian Range, the Hettangian-Pliensbachian consists of three second order sequences, which
are included in the lower Jurassic first order sequence. These three sequences, which have been
recognised in several western European basins, represent transgressive-regressive cycles, and are
divided in minor sequences (third order). The limits of this study correspond to important
discontinuities at the latest Rhaetian and at the Pliensbachian-Toarcian transition. The lower limit is
related to important extensional activity and faulting at the Triassic-Jurassic transition. The upper limit
is related to a widespread drowning event, involving the deposit of shales and marls.
Sequence I (Hettangian-Sinemurian; 8 m.y.), is formed by evaporites, collapse breccias and
algal laminated dolomites deposited in inner platform environments. In the study area, third order
sequences are not evident. Only a drowning event in the middle part of the sequence, involving the
presence of laminated dolomites deposit between the evaporites and breccias, has been recognised.
This sequence shows a general transgressive cycle, from evaporitic sabkha to intertidal-shallow
subtidal environments, where peritidal cycles are originated. Significant thickness and faciès variation
in the lower part of the sequence has been related to block tilting linked to normal faults.
Sequence II (lower Pliensbachian; 4,5 m.y) is formed by limestones deposited in a subtidal
platform and marls and limestones from middle to outer platform. It represents a second order
transgresisive-regressive sequence, which can be divided in five third order sequences. Sequence II
begins over a ferruginous crust with the deposit of middle and outer platform faciès in the northern
part of the basin. At the southern part, inner platform faciès were deposited, with several deepeningshallowing cycles. Calcareous algae and hermatipic corals have been recognised in this part, showing
a local shallowing event in the platform.
Sequence III (upper Pliensbachian; 4,5 m.y) is formed by marls and marls and limestones
deposited in outer platform environment. It can be divided in two third order shallowing upwards
sequences. It begins with an important hard ground, indicating an important deepening event. In the
Pliensbachian-Toarcian boundary, another ferruginous and encustred surface heralds further deepening
of the lower Jurassic platform.
The duration of the distinguished higher order sequences between 0,8 m.y. to 2 m.y., thickness
of several meters, and the marls to limestone general evolution of these sequences, allow us to
consider as third order sequences. Their formation is associated to the diminution in the sedimentation
rate and the gradual shallowing in the basin. The minor sedimentation rate takes place at the top of
these sequences, where bioclastics and bioturbated limestone are deposited and a hard ground
develops.
Comparing the sequential division in the northern Iberian Chain with the oscillation sea level
curves proposed in other western European basins, there are several similarities, but there is also somo
mismatches, that demonstrates the influence of local factors.
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HETTANGIAN AMMONITES AND RADIOLARIANS IN THE MT.
CAMICIA SUCCESSION (GRAN SASSO, CENTRAL APENNINES)
Bertinelli A., Nannarone C., Passen L. and Venturi F.
Dipartimento di Scienze délia Terra, Université di Perugia (Italy)
The Gran Sasso range contains two different Late Triassic - Early Liassic faciès: a) shallowwater carbonate faciès in the western part (Corno Grande), with the Dolomía Principale Fm. in the
Late Triassic and the Calcare Massiccio Fm. in the Early Liassic; b) euxinic to open-pelagic faciès on
the eastern part (Mt. Camicia). Adamoli et al. (1990) described the following lithologie intervals in the
lower part of the Mt. Camicia succession (Vradda section): 1) thin-bedded bituminous dolostones
(Scisti Bituminosi Auctt.), referred to the Late Triassic; 2) thin-bedded dolostones (Vradda
Dolostones); 3) mottled limestones in thickening upward cycles with thin bedded micrite and
calcarenites (Spotted Limestone); 4) Ammonitic Beds referred to the Early Liassic p.p.; 5) Corniola
Fm. with cherty mientes, calcarenites and calcirudites (Early Liassic p.p. - Middle Liassic); it is
followed by the Late Liassic "Verde Ammonitico" Fm.
The Ammonitic Beds (20 m. thick) crop out on the eastern side of the "Vallone di Vradda" and
they have been studied along various stratigraphie sections. The Ammonitic Beds are made of thinbedded micrites and calcarenites and they are quite similar to the overlying Corniola; the calcarenites
in the upper part of the section are sometimes silicified. An anoxic level (4-5 cm thick), made of a
felted bituminous matter, is present in the lower part.
Six thin levels with abundant small-sized ammonites were found in the calcarenites: a) the
lower level contains abundant specimens of "Euphyttites" n. sp. indet. and rare specimens of n. gen.
indet. aff. Discamphiceras (Middle Hettangian ?); b) the second level contains a minor amount of
specimens: "Euphyllites", Wähneroceras sp. indet., Schlotheimia sp. indet. and a gen. indet.
(Pseudotropitinae) (Late Hettangian); c-d) the third and fourth levels contain many specimens of
"Analytoceras" n. sp. indet., rare specimens of Schlotheimia sp. indet., a gen. indet. aff.
Discamphiceras and Pseudaetomoceras doetzkirchneri (Late Hettangian); e) the fifth contains rare
specimens of Paracaloceras sp. indet. and Sunrisites sp. indet. (Late Hettangian); f) the sixth contains
many specimens of Gyrophioceras praespiratissimus and G. supraspiratum Wähner, and rare
specimens of Schlotheimia sp. indet. (Late Hettangian). The largest part of these taxa are completely
unknown in Italy; this assemblage shows some analogies with the Adnet fauna (Northern Calcareous
Alps) (Wähner, 1882-97).
The Ammonitic Beds of Mt. Camicia are very rich in radiolarians which are often calcitized;
just in the lower (a) and in the upper (f) levels we have found many well preserved specimens. These
are characterized by spherical and irregularly spinöse forms, often with tubercles. The most abundant
genus is Praeconocaryomma. The first occurrence of this genus was reported from the Early
Sinemurian (Yeh & Cheng, 1998); the ammonites found in the Vradda section suggest that this genus
was present since at least the Middle Hettangian. Studies on the other specimens found in the first and
in the sixth levels are in progress.
The results of this research are: a) a further support for the existence of a pelagic basin in the
eastern part of the Gran Sasso range since at least the Early Liassic; b) a first documentation of a
succession of Hettangian ammonites in Italy; c) a correlation of some radiolarian taxa with the
ammonites biozones.
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THE LATE JURASSIC CARBONATE PLATFORM OF ZYGHOSTI
VOURINOS - PINDOS ZONE, NORTHERN GREECE
Bortolotti V., Carras N.1, Chiari M., Fazzuoli M., Marcucci M., Photiades A.1
and Principi G.
Dip. di Scienze della Terra & CNR-IGG, Via La Pira, 4 -50121 Firenze, Italy;
'IGME, Messoghion 70, Athens, Greece
Within the ophiolitic Vourinos Massif, near Kozani (Makedonia Northern Greece), there is an
extensive outcrop of a Late Jurassic shallow water carbonate succession: the contact of this carbonate
unit with the underlying ophiolites and radiolarites is unconformable. The radiolarian associations
indicate the age of radiolarites as Middle Bathonian-Early Callovian. A stratigraphie section, several
hundred metres thick, is well exposed along the Zyghosti Rema (=Creek) near the Lefkopjghi Village;
four informal stratigraphie units have been provisionally distinguished, from bottom:
-Unit A, about 20 m thick, made up of whitish recrystallized limestones with crinoids;
-Unit B, about 100 m thick, consisting of grey bioclastic calcilutites and calcarenites with crinoids,
corals and foraminifers indicating a Late Jurassic age;
-Unit C, about 250 m thick, consisting of a monotonous succession of dark grey oncolitic calcilutites
with Clypeina jurassica, thus indicating an Oxfordian-Kimmeridgian boundary age;
-Unit D, about 10 m thick; in the lower part consisting of pale grey or whitish calcilutites, crossed by
cm- to dm-large neptunian dykes filled by pink or greenish calcareous siltstones. This level is overlain
by a breccia with yellowish recrystallized calcareous clasts and with a red-violet, Fe-Mn rich and
possibly lateritic, matrix. In turn, the breccia is overlain by dark grey brecciated calcilutites crossed by
abundant cm-large reddish neptunian dykes. This unit is unconformably overlain by Late Cretaceous
bioclastic calcarenites and calcirudites.
All these features point to the development of a carbonate platform during the Late Jurassic.
Unit A and B represent the foundation of a high energy reef margin, in particular the progradation of
the reef above the reef flanks; Unit C corresponds to the progradation of the massive body of shelf
lagoon deposits on the margin; Unit D shows the prolonged period of emersion and subaerial
weathering; this possibly extended over large areas including also the ophiolitic outcrops that gave
origin to "terra rossa" and to lateritic deposits. This period near the Early-Late Cretaceous boundary
was followed by a break-up phase, shown by the development of neptunian dykes systems, and then
by an abrupt collapse and deepening.
The kind of the contact between the shallow water calcareous Unit A and the underlying
ophiolites is a crucial point and two alternative possibilities (stratigraphie or tectonic contact) have
been investigated. The present contact is tectonic, transgression conglomerates with ophiolitic clasts
have been not found. Therefore, the extended carbonate body (of uncertain provenance) is tectonically
framed within the ophiolites and the situation is similar to the corresponding and northward placed
Mirdita Zone of Albania, where ophiolites and melange include large blocks of Triassic and Jurassic
platform limestones.
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THE ORIGIN OF HIGH-FREQUENCY, PERITIDAL CARBONATE
CYCLES IN LIASSIC PLATFORMS OF WESTERN TETHYS: A NEW
REGIONAL COMPARATIVE PROJECT
Bosence D.(1), Aurell M.<2), Boudagher-Fadel M.(3), Cirilli S.(4), Nieto L.(5), Rey J.(6),
Sherreiks R.(7) and Waltham D.(1)
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Low-latitude carbonate platforms dominated the western margins of Tethys during the Early
Jurassic. The characteristic stratigraphies that accumulated in platform-top environments are of
shallow-marine, peritidal and emergent carbonate faciès arranged into high-frequency, metre-scale
cycles. Similar cycles were developed throughout the Phanerozoic and there has been considerable
debate about their recognition (are strata randomly organised or cyclic?) and the mechanism driving
their formation (autocyclic, tectonic or eustatic?).
This presentation introduces a new project to assess the nature and origin of these highfrequency cycles that originally formed on a number of separate, attached and unattached, carbonate
platforms in western Tethys (Figure 1). The possibility that similar aged cyclic sequences accumulated
in a number of originally isolated carbonate platforms provides a unique opportunity to assess the
relative importance of different possible mechanisms of cycle formation. This is being achieved
through a collaborative project examining sections in Spain, Italy, Greece and Morocco. The initial
stages of the project involve assessment, grading and selection of suitable sections for detailed
sedimentological logging. The criteria required for selection of comparative sections are:
1) That the platform sections come from originally separated areas in western Tethys. Areas
identified include Iberian Meseta, Apulia, Pelagonia and the Morocco Meseta (Figure 1).
2) That platform-top strata are continuously exposed and accessible. This is not a trivial
requirement as the majority of these Liassic platforms were involved in Alpine tectonism.
3) That the strata are of equivalent age. New dating has been achieved through using a
combination of micropalaeontology (benthic foraminifers and algae) and strontium isotopes. Best
results for strontium dating come from pristine brachiopod valves and some success has been achieved
with a laser sampling Isoprobe MC-ICP-MS. Current work is focusing on sections dated as
Sinemurian in age (Figure 2). This time interval is selected because it precedes the Pliensbachian
drowning of these platforms in Apulia.
A currently proposed view is that many published interpretations of cyclic carbonate sections
are incorrect and statistical analyses are considered to support a random stratigraphie order, rather than
cyclic organisation of peritidal carbonate faciès. Critical re-assessment of these arguments and the
statistical tests indicates that they are not diagnostic of randomness of stratigraphie order. In addition
our initial logging confirms early interpretations that the faciès are indeed organised into cycles. In the
Sinemurian sections that we have studied, these are commonly either, a) shallowing-upward cycles
with or without emergence or, b) peritidal faciès that then deepen-upwards, or c) deepening then
shallowing cycles. Sections studied with demonstrable local, syn-sedimentary extensional tectonism
are not seen to be cyclic.
Hypotheses on models for cycle formation will be based on a comparative study of logs,
cycles and faciès of coeval, circum-western Tethys platform successions.
Proposals for collaboration with workers with additional suitable study sites meeting our
criteria are welcome.
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Figure 1. Study sites of Lower Jurassic cyclic peritidal carbonates in western Tethys

Figure 2. Sinemurian cyclic platform successions in W Tethys

JURASSIC CALCAREOUS NANNOFOS SILS AS
PALAEOCEANOGRAPHICAL INDICATORS: CASE STUDIES FROM
THE BELEMNITE MARLS (PLIENSBACHIAN) AND KIMMERIDGE
CLAY (KIMMERIDGIAN-BOLONIAN) FORMATIONS, DORSET, UK
Bown P. R. *, Lees J. A. * and Walsworth-Bell B.+
+

* Department of Geological Sciences, University College London
Dipartimento di Scienze délia Terra, Università degli Studi di Milano

Calcareous nannofossils (coccolithophores and nannoliths) have been widely used as
palaeoceanographical proxies, most commonly in the Neogene, but increasingly in the Palaeogene and
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Cretaceous. We present two case studies from the Jurassic, in which high-resolution nannofossil
assemblage data has provided indications of surface-water palaeoenvironment.
The Belemnite Marls Formation is characterised by decimetre-scale, light- and dark-marl
bedding-couplets which have been interpreted as precession cycles by Weedon and Jenkyns (1999),
based on time-series analysis of carbonate and total organic carbon (TOC) measurements. Well
preserved nannofossil assemblages display striking variations in abundance at the scale of the
bedding-couplets and power-spectra analysis confirms significant spectral peaks for a number of key
species (Crepidolithus crassus, Mitrolithus elegans and Parhabdolithus liasicus) and for diversity
indices. C. crassus abundance covaries in phase with carbonate, whereas M. elegans and P. liasicus
abundances covary with TOC and diversity. The lower diversity assemblages dominated by C. crassus
from the light marls are thought to reflect elevated surface-water productivity resulting from nutrients
delivered by increased vertical mixing of the water-column.
The Kimmeridge Clay Formation (KCF) yields dramatic coccolith abundance signals at a
variety of time-scales, ranging from possible seasonal blooms to longer-term Milankovitch-frequency
cycles. The assemblages are frequently of unusually low diversity (3-4 species), dominated by the
coccolith family Watznaueriaceae, and in places are exceptionally abundant. Analysis of preservation
strongly suggests that these data are a primary signal. The nannofossil assemblage data suggests that
the surface-waters may have been unusually rich in nutrients, which supported high standing-crops of
growth-maximising coccolithophores, whilst excluding many species which found this environment
inhibiting. The nutrients were most likely sourced from terrestrial runoff, but may have been very
effectively recycled in the KCF system, from undecomposed organic matter, deeper in the watercolumn. These nutrients may have reached the photic zone periodically or seasonally, due to storm
mixing or current upwelling, fuelling greatly increased levels of coccolithophore activity.
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DOGGER NAUTILOIDEA FROM WESTERN FRANCE
Branger P.
Laboratoire de géobiologie, biochronologie et paléontologie humaine
40 Avenue du Recteur Pineau, 86022 Poitiers cedex, France.
Well known for its rich ammonite fauna, the Dogger shelf margin limestones and marly
limestones from Western France also yields quite numerous nautiloids. This fauna is here described
for the first time, each taxa have been placed in a accurate biostratigraphical chart. Ten genus and
more than twenty-five species have been recognised.
Nautiloids always represent a minor part of the fossil record, they are more abundant within
four levels: middle Aalenian, base of upper Bajocian, lower Bathonian and top of middle Bathonian.
Most of the time, those cephalopods are scarce compared with the abundance of ammonites. This is
particularly evident for upper Aalenian, Lower Bajocian and the whole Callovian. If we compare this
distribution with sequence stratigraphy, it suggests that nautiloids would have invade shallow
environments during deepening sequences
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JURASSIC STRATA, FOSSILS AND TIME: TWO CENTURIES OF
PROGRESS
Callomon J.H.
University College London
It is just two centuries since the foundations of modern geochronology were laid by William
Smith through the applications of litho- and biostratigraphy to correlation, subsequently refined in the
Jurassic notably by von Buch, d'Orbigny and Oppel; and just a century since the explicit separation by
Buckman of Jurassic time and rock in the construction of what he called a geological calendar (1898),
what has become our familiar chronostratigraphical time-scale. The use of this calendar as
geochronological framework of reference culminated in the seminal review of the Jurassic of the
World by Arkell (1956), and the clocks used to date beds were, as in Oppel's and Buckman's times,
almost exclusively ammonites.
A new drive to refine the calendar, both in its finesse and codification, began under the aegis
of the International Subcommission of Jurassic Stratigraphy at Luxembourg in 1962, at the first of the
series of symposia on Jurassic stratigraphy that have been held at intervals ever since. Forty years on,
the eighth in this series seems an appropriate occasion at which to pause for a moment and to ask:
what has been achieved and, dare one predict, what remains to be done in the future? The author offers
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some personal reminiscences of the past, some reflections on the present and some hopes for the
future.

BIOSTRATIGRAPHY OF TOARCIAN RABAÇAL AREA
FORAMINIFERA
Garapito M. C.
Department of Geosciences, University of Aveiro, P 3810-193 Aveiro (Portugal)
The Maria Pares outcrop in the Rabaçal area is known as an important reference in the studies
of the Toarcian of Portugal. These sediments are exposed along the road between Zambujal and
Janeanes with a thickness of 174 meters.
Four depositional sequences, each one characterized by differentiated vertical faciès
arrangements (lithological, sequential and paleontological), were defined in the Rabaçal area. The
depositional sequences show shallowing upward evolutions resulted by allogenetic factors deposited
in an outer homoclinal ramp setting, dipping towards northwest (Duarte, 1998; Duarte & Krautter,
1998).
A total of 75 samples were processed for the study of benthic foraminifera. In these samples
17 common species of benthic foraminifera were identified. The more abundant foraminiferal species
are Lenticulina Toarcence mg. Lenticulina and Lenticulina muensteri mg. Lenticulina.
Four foraminiferal associations were defined conformai to the four sequential units (Duarte,
1997).
References:
Duarte, L.V. (1998): Común. Inst. Geol. e Mineiro, V Congr. Nac. de Geología, 47-51.
Duarte, L. V. and Krautter, M. (1998): 5th Int. Symp. on the Jura. System, 23-24.
Duarte, L.V. (1997): Común. Inst. Geol. e Mineiro, 83, 65-94.

GEOMETRY OF THE OXFORDIAN CARBONATE PLATFORM EDGE
IN THE EASTERN PART OF THE PARIS BASIN
Carpentier C.(1), Leturcq T.(2), Lathuiliere B.(1), Hibsch C.(1) and Elion P.(3)
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The global shallowing upward trend of the sedimentation during the Early Oxfordian and the
beginning of the Middle Oxfordian has led to the setting of a reefal carbonate platform in Lorraine. A
field mapping survey performed over the southwestern part of this Oxfordian reef complex allowed to
recognise the geometry of different sedimentary units. This has been possible with the construction of
isohypses for both top and bottom of each unit. It allows more precise estimates of thickness
variations, thus providing a new insight of the architecture of the platform edge (fig. 1).
The vertical succession from the "Argiles de la Woëvre" to the "Terrain à chaules" formations
initiates the shallowing upward trend. Both these argillaceous formations developed a ramp geometry,
gently sloping down to the Southwest. The progressive enrichment in carbonate and the increase of
benthic biotas adapted to firm and hard substrates confirm the shallowing-upward trend. Later, the
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settlement of reef tracts begun with pioneer lamellar microsolenids and evolved toward more
diversified and more actively growing corals. This unit is defined as the "Zone inférieure à
polypiers"(lower coral zone) which corresponds to the transition from ramp to platform morphology.
The "Zone supérieure à polypiers" (upper coral zone) is separated from the previous unit by a marker
bed of oncolitic limestone. In the upper coral zone, fades evolve from lagoonal chalky wackestones
towards platform edge faciès ("Oolithe de Doulaincourt") including ooids, oncoids, chaetetids,
nerineids, Diceras and essentially phaceloid corals, often reworked and bioeroded. The vertical
evolution of this platform edge previously interpreted as a continuous reef barrier appears in fact as a
succession of two separated oolitic units ("Oolithe de Doulaincourt" and "Oolithe de Saucourt"). They
represent two environments of oolitic shoals each one forming the boundary of a lagoon.
The "Oolithe de Doulaincourt" was deposited in a context of decreasing accommodation.
Based on observations of the lagoonal faciès, the muddy beds intercalated between the two oolitic
units rather suggest a climatic control than a significant eustatic fluctuation. The previous succession
is overlained by oolitic grainstones ("Oolithe de Lamothe" Formation) and finally by lagoonal
mudstones ("Calcaire à astartes supérieur" Formation) which demonstrate the disappearance of slopes
in the studied sector.
From a general point of view, the high carbonate production and the low accommodation have
induced a general prograding trend of the Oxfordian platform.

Figure 1 : Synthetic diagram showing the geometry of the Oxfordian platform edge in the
eastern part of the Paris basin.
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PETROGRAPHY AND GEOCHEMISTRY OF DOLOMITIZED FACIES
OF CALCARE MASSICCIO AND CORNIOLA FORMATIONS (LOWER
LIAS, NORTHERN APENNINES, ITALY).
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In the Northern Apennines the Jurassic platform of Calcare Massiccio Formation and basin
Corniola Formation are locally extensively dolomitized and have been named Castel Manfrino
Dolostones, (Centamore et al., 1971).
In this work pétrographie and geochemical techniques have been applied to rocks from both
successions in order to construct a genetic model of the massive and pervasive dolomitization.
Pétrographie analysis in cathodoluminescence and SEM indicates a paragenetic sequence of a
multiphase dolomitization: an initial calcite replacement (Dolomite. 1) is followed by recrystallization
(Dolomite 2), dolomite cementation (Dolomite 3), and finally saddle dolomite (Dolomite 4). Carbon
and oxygen isotopic analyses were made on both limestone and dolostone. The dolostones show
constant values for 51?C, between +1.66 and +2.63 per mill, that suggest dolomitization from a
seawater derived fluid. 518O values exhibit a more variable range, from -3.47 to -0.17 per mill,
indicating that dolostones underwent several re-crystallization and stabilization events under
increasing temperatures. Limestone samples and the calcitic fraction of mixed dolomite-limestone
samples, show 01?C values similar to dolomitic ones; while. 518O is depleted with respect to the
dolomite samples, (Qing et al., 2001). An evaluation of salinity in the fluid inclusions shows values for
Dolomite 4 (average 16% NaCl equivalent) higher than Dolomite 3 (average 12%), Bodnar (1992).
The burial history constructed from regional data and the succession outcropping in the
Montagna dei Fiori area, enables a match to be made between diagenetic phases and the geological
evolution of the area. The shallow burial phase of dolomitization (Dolomite 1) could have occurred
from the time of deposition up to the Middle Cretaceous. The second dolomitizaton phase (Dolomite
3) happened during Middle Miocene. After this period the area became involved in Apenninic
thrusting and hydrothermal fluids (with temperatures of 110-130°C) arriving from deep seated faults
are thought to have been the dolomitizing fluids for the last event (Dolomite 4). Castel Manfrino
Dolostones are the result of complex diagenetic processes that occurred locally in these Jurassic
successions, due to: a) primary porosity and permeability of the limestone, b) the interaction of
different intra-formational fluids from shallow to deep burial, c) influx of hydrothermal fluids along
the thrusts planes.
References
Centamore et al. (1971), Studi Geol. Camerti, 1, 1-89.
Qing et al., (2001), Sedimentology, 48, 153-163.
Bodnar, R.J., (1992), PACROFIIV, CA, v.14, p. 15.
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INTEGRATED STRATIGRAPHY (RADIOLARIANS AND
CALCAREOUS NANNOFOSSILS) OF THE MEMBRO
RADIOLARITICO INTERMEDIO IN THE MONTE KUMETA
(TRAPANESE DOMAIN, WESTERN SICILY)
Chiari M.(1), Baldanza A.(2) and Parisi G.(2)
(1)
(2)

Dipartimento di Scienze della Terra, Università di Firenze, Italy
Dipartimento di Scienze della Terra, Università di Perugia, Italy

An integrated analyses of Calcareous Nannofossils and Radiolarians was carried out to best
define the age of the Membro Radiolaritico Inferiore (MRI) in the Monte Kumeta.
The lithology is mainly represented by cherts and cherty-limestones red to greenish-grey in
colors. The MRI overlies the Rosso Ammonitico inferiore and is followed by the Rosso Ammonitico
superiore. The MRI thickness is very variable from 15-20 metres to zero at the top of the mountain. A
total of four sections were studied (KU I, KUII, KU III b and KU III).
On the basis of resulting data, the age of the MRI could be considered as middle Oxfordianearly Kimmeridgian. To obtain this age was not sufficient to consider only the Unitary Associations
Zones (UAZ.), but we needed to take into consideration biochronological data deriving from fossils
coming from underlying and overlying units. The radiolarian-rich samples collected at the base of the
MRI were referred to the UAZ. 8-11 for the presence of Emiluvia orea orea, Podobursa spinosa and
Tetratrabs bulbosa. Moreover the radiolarian assemblage in the samples collected at the top of the
MRI were referable to the UAZ. 10-11 for the presence of Emiluvia orea ultima e Tetratrabs bulbosa.
This interval, as a whole ranging middle Callovian-early Tithonian, was reduced by different
stratigraphical constraints as the occurrence of early Kimmeridgian ammonites (Pseudawaagenia
acanthomphala) at the base of the Rosso Ammonitico Superiore, and by the late Callovian - middle
Oxfordian belemnite assemblage of the Rosso Ammonitico Inferiore.
The Calcareous nannofossils assemblages found in samples of this unit are characterised by
Lotharingius crucicentralis, L. hauffii, Retecapsa incompta, Cyclagelosphaera margerelii, C.
deflandrei, C. wiedmannii, Watznaueria ovata, W. britannica, W. barnesae, W. manivitae. The
Schizosphaerella is not present in the assemblages, that could be referred to the Oxfordian - early
Kimmeridgian, before the last occurrences of Lotharingius crucicentralis andZ. hauffii.

MIDDLE-UPPER JURASSIC RADIOLARIAN BIOSTRATIGRAPHY OF
THE SEDIMENTARY COVER OF THE OPHIOLITES IN NORTHERN
APENNINES (ITALY): TOWARDS A NEW LOCAL ZONATION
Chiari M.1, Baumgartner P.O.2 and Marcucci M.1
1

2

Dipartimento di Scienze della Terra, via G. La Pira 4, 50121 Firenze, Italy
Institut de Géologie et Paléontologie, Université de Lausanne, BFSH 2, 1015 Lausanne, Switzerland

We present the last version of the "ophiolitic database" compiled with radiolarian assemblages
from selected sections of the sedimentary cover of the ophiolites in Northern Apennines. We utilize
the database with the protoreferential NMRD40, compiled for the Tethyan Jurassic and the database
RJRUN93. These databases were both elaborated with the program BIOGRAPH, to calculate new
Unitary Associations spanning the Middle to Upper Jurassic time interval.
The radiolarian assemblages come from cherts which lie on top of ophiolite sequences in the
Northern Apennines. These cherts constitute a formation called Monte Alpe Chert. The radiolarian

30

VI INTERNATIONAL SYMPOSIUM ON THE JURASSIC SYSTEM, PALERMO 12 - 22 SEPTEMBER 2002

dating of the basal levels of this formation are very important because it to give an age for the end of
magmatic activity in the Western Tethyan ocean.
In the "ophiolitic database" we utilize data on radiolarian assemblages of previous works
which in the last years clararified the variations of the ages of the basal levels of the Monte Alpe
Cherts in different regions of the Northern Apennines (Southern Tuscany and in Eastern Liguria).
The biograph elaborations provided precise lateral correlations between sections of the
sedimentary cover of ophiolites in this part of Western Tethys. In addition, Unitary Associations
permitted a better dating of the onset of siliceous sedimentation on the ophiolites in the studied
regions.
These elaborations, with the program BIOGRAPH, are the first steps toward the construction
of a new radiolarian zonation in the Mediterranean area for the Middle Jurassic-Lower Cretaceous
time interval.

MID JURASSIC RADIOLARIAN ASSEMBLAGES FROM MONTE
GENUARDO (SICILY, ITALY)
Chiari M.(1), Di Stefano P.(2) and Parisi G.(3)
(1)

Dipartimento di Scienze della Terra, Université di Firenze, Italy
TJ>ipartimento di Scienze della Terra, Université di Palermo, Italy
<3)
Dipartimento di Scienze della Terra, Université di Perugia, Italy

(2

A preliminary biostratigraphic study of the Radiolaritic Unit in the Sicanian Domain from
western Sicily was carried out near the locality Casa Gurgo at Monte Genuardo (west of Bisacquino).
The studied section comprises about 10 m of slightly folded greenish siliceous limestones alternating
with marls and bedded cherts. In this area the contact with the underlying Basaltic Unit (pillow lavas)
is not exposed.
Several samples were collected for biostratigraphic analyses and all the examined samples
yielded well preserved and abundant radiolarians. The ages of the dated samples are the following:
sample 4065 latest Bajocian-early Callovian (UAZ. 5-7) for the occurrence of Stichocapsa robusta
Matsuoka; sample 4066 early Bajocian-early Oxfordian (UAZ. 3-8) for the presence of
Acaeniotylopsis variatus variatus (Ozvoldova); sample 4067 early Bajocian - early Callovian (UAZ.
3-7) for the occurrence of Acaeniotylopsis variatus variatus (Ozvoldova) and Linaresia
beniderkoulensis El Kadiri; sample 4070 early Bajocian - early Bathonian ? (UAZ. 3-5?) for the
occurrence of Higumastra gratiosa Baumgartner and Unuma sp. cf. U. latusicostatus (Aita).
The calcareous nannnofossil content is very poor in all analysed samples. Only in one sample
indication of a Bathonian age is provided by presence of Watznaueria barnesae, that first occurs at the
base of the Bathonian, and of common Discorhabdus, whose last common occurrence is recorded in
the Bathonian of the Umbria-Marche area. This datum is in agreement with the ages provided by
radiolarians and allows to assign for the first time a Bathonian age (probably early Bathonian) to the
lower part of the Radiolaritic unit, not excluding a Bajocian age for its basalmost zone.
The underlying unit of basaltic pillow lavas and hyaloclastites records a magmatic event that
predates the onset of the biosiliceous sedimentation in this sector, leading to the deposition of siliceous
limestones and radiolarites. This unit locally overlies Lower Toarcian pelagic radiolarian cherty
limestones (Calcari di Santa Maria del Bosco).
Therefore the age range of the magmatic event can be constrained between Mid Toarcian and
Bajocian times.
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PALEOGEOGRAPHY AND PALEOENVIRONMENT OF THE
MESOZOIC ALPINE TETHYS AND NORTHERN ATLANTIC BASED
ON RADIOLARIAN BIOSTRATIGRAPHY AND STABLE ISOTOPE
EVENTS
Chiari M.1, Baumgartner P.O.2, Bortolotti V. l , Marcucci M.1 and Principi G.1
'Dipartimento di Scienze délia Terra, via G. La Pira 4, 50121 Firenze, Italy
Institut de Géologie et Paléontologie, Université de Lausanne, BFSH 2, 1015 Lausanne, Switzerland
The ophiolitic sequences of Western Tethys are characterized by a wide denudation of
peridotitic-gabbroic oceanic basement which was covered by ophiolitic breccias, siliceous pelagites
and thin and discontinuous basalts. These sequences are comparable with the present day low
spreading oceans such as the Atlantic Ocean, so we can suppose that the spreading rate of Western
Tethys was analogous of the present day Atlantic ocean or probably (the ophiolites of Western Tethys
yield very few basalts and lack sheeted dykes complexes) even slower.
The oceanisation time range can be obtained both by isotopic and biostratigraphic dating.
Isotopic data give a range in age between 164±14 Ma (the gabbros of the eastern Liguria) to 157-158
Ma (plagiogranites and ferrodiorites of Tuscany). The biostratigraphic data (radiolarians
biostratigraphy) from samples collected below, inside and, mainly, on top of the basalts indicate an
age span from middle Bathonian (162-164 Ma; Monte Rossola section) to middle-late Oxfordian (154156 Ma; Sasso di Castro section). According with these data the "oceanic spreading lasted" from 6 to
10 Ma. Moreover, if we take in consideration also some uncertain biostratigraphic data this range
could be extended from Latest Bajocian (166-167 Ma, eastern Liguria) to early Tithonian (146-149
Ma; Figline di Prato, Tuscany) and consequently the spreading could have lasted from 17 to 21 Ma.
Also if we compare the data derived from samples collected in the Alps, Corsica and Calabria the
spreading ages remain between these age ranges.
Comparing our data with those of the Central Atlantic (the older ones result from samples
collected on top of oceanic basalts nearby the Northern America passive margin and give a middle
Bathonian age, 162-164Ma; Leg 76 Site 534A, Blake Bahama Basin; however, Site 534 is not located
on the oldest oceanic crust), it results that the opening of both oceans were broadly contemporaneous
or it is possible that the onset of the Western Tethys preceded that of the Central Atlantic Ocean.
Moreover, considering a spreading rate of 1 cm/y and the time range of spreading, the Western Tethys
ocean would have widened not more than about 170-210 Km. Since the poles of rotation for the
opening of the Western Tethys and the Atlantic are located near the area, the initial breakup must have
occurred and slightly different ages, and the spreading rate must have been variable along the opening
oceans.
The opening of the Central Atlantic and Western Tethys is correlate with the breakup of
Pangea. This breakup and fast spreading of the Pacific Plate must have accelerated the circumpacific
subduction during the late Early and the Middle Jurassic which increased arc volcanism, moreover
these changes cause the increase of the CO2 .
Consequent positive 5C13 peaks during the early Toarcian, early Bajocian and the middle
Callovian are recorded in many pelagic section of Tethys and elsewhere (see abstract by Baumgartner
et al.).
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RADIOLARIAN ASSEMBLAGES FROM THE SEDIMENTARY COVER
OF OPHIOLITES IN THE MIRDITA AREA (ALBANIA): NEW DATA
Chiari M.(1), Marcucci M.(1) and Prela M.(2)
(I)

Dipartimento di Scienze della Terra, via G. La Pira 4, Firenze, Italy
(2)
Institute of Geological Researches, Tirana, Albania

The present study concerns the Middle Jurassic radiolarian assemblages coming from three
sections of the Kalur Cherts sampled in the sedimentary cover of ophiolites in the Mirdita area
(northern Albania): Qershiza section (northern Mirdita), Kaçinari section (central Mirdita) and
Lubonja section (south-eastern Mirdita).
Radiolarian assemblages from the Qershiza section indicate a middle Bathonian age (UAZ. 6)
for the presence ofStylocapsa oblongula, Tricolocapsa conexa and Unuma sp. A; a similar age (UAZ.
6) was found in the Kaçinari section for the presence of Theocapsomma bicornis and Tricolocapsa
plicarum sp. A.
In the Lubonja section a sample collected at its base yielded a radiolarian assemblage of latest
Bajocian-early Bahoman age (UAZ. 5) for the presence of Tricolocapsa sp. M; in the middle part of
the section the presence of Stichocapsa naradaniensis and Stylocapsa catenarum indicates a middle
Bathonian to late Bathonian-early Callovian age (UAZ. 6-7). A sample from the top of the section
contains an assemblage which indicates early-middle Bajocian to middle Callovian-early Oxfordian
(UAZ. 3-8), but its stratigraphie position above the sample referable to (UAZ. 6-7) constrains its age at
middle Bathonian to middle Callovian-early Oxfordian (UAZ. 6-8).
These ages are similar to those of radiolarian assemblages from cherts formations in the
continental margin successions of southern Albania (Vithkuqi and Shengjergji sections).

THE UANEI FORMATION (TOARCIAN) IN THE ISCIA BAIDOA
AREA, SOUTH WESTERN SOMALIA
1
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Chiocchini M. , Fazzuoli M. and Pavía G.
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Above the crystalline basement, the Jurassic sedimentary succession of Southwestern Somalia
crops out in the neighbourhood of the Isha Baydhabo (Iscia Baidoa) town. The Uanei (Waaney) Fm.
deposited at the beginning of the Early Jurassic marine transgression in SW Somalia: at Waaney (typesection) and near Isha Baydhabo it consists of three sub-units, from bottom:
Sub-unit 1: dark grey marly limestones with abundant quartz grains (20 m); grey green marls
(10 m). Both levels are barren; the age, according to the stratigraphie position, is pre-Toarcian,
possibly Late Pliensbachian. The sedimentary environment may be inferred as the protected side of a
coastal lagoon with restricted circulation
Sub-unit 2: thick bedded, dark grey calcilutites (4.5 m); thin bedded, strongly bioturbated,
grey marly limestones and marls with a laminated grey-brown calcarenitic bed at the top (3.5 m).
Fossils are pelecypods, gastropods, echinoderms, benthic foraminifers: Vidalina? martana Farinacci,
Pseudocyclammina"Siphovalvulina" sensu Septfontaine 1981, Glomospira sp.l, Glomospira sp.2,
Ammobaculites sp., Dentalina sp., Spirillina sp., Lenticulina sp., Glomospirella sp., Cornuspira sp.,
Nodosariidae, ostracods, coprolites (Favreina sp.) and "filaments". The age could be referred to the
lower part of the Early Toarcian. The environment was subtidal, generally under wave base, and it is
referable to a mid ramp.
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Sub-unit 3: grey marls (1-3 m); reddish shaly marls (15m); grey brown and pink nodular
calcilutites (6-8 m); grey yellow marls (10 m); thick bedded reddish brown (ferruginous) calcarenites (
6 m). The marly levels are massive, possibly due to bioturbation and characterized by a relatively
abundant fossil content, namely ammonites and pelecypods.
As regards fossils, the lower grey marly level contains: Spiriferina madagascariensis
Thevenin, ?Ovaticeras sp., Glyptarpites cf. glyptus Buckman, Hildaites gautieri (Thevenin), Hildaites
cf serpentiniformis Buckman, Parahildahites aff. jolyi (Thevenin), Parahildaites madagascariensis
(Thevenin), Bouleiceras arabicum Arkell, Bouleiceras elegans Arkell, Bouleiceras nitescens
Thevenin, Bouleiceras rectum Arkell, Bouleiceras n. sp., ?Grammatodon kenyanus Cox, Modiolus
spp., Lima sp., Opis aff Parvicarinata Thevenin, Astarte sp., Protocardia africana Cox, Anisocardia
arkelli Cox, Anisocardia cf didimtuensis Cox, Discohelix n.sp., Africonulus sp., Hypodiadema sp.
The middle reddish shaly-marly level contains: Hildaites gautieri (Thevenin), Parahildahites
aff. jolyi (Thevenin), Parahildaites cf termieri (Blaison), Parahildaites n.sp.ind, Parahildahites
namakiensis Blaison, Anisocardia arkelli Cox.
The upper, yellow green marly level contains: Hildaites gautieri (Thevenin), Parahildaites
jolyi (Thevenin), Parahildahites madagascariensis Thevenin, Parahildahites namakiensis Blaison,
Parahildaites cf termieri (Blaisonj, Lucina sp., Opis aff.parvicarinata Thevenin, Anisocardia arkelli
Cox, Anisocardia cf didimtuensis Cox.
The inferred age of the marly levels is the upper part of the Early Toarcian (Serpentinus Zone); in the
ferruginous calcarenites, because of its stratigraphical position, age may reach the Middle and the Late
Toarcian. The sedimentary environment of marls and calcilutites is referable to an outer ramp. The
ferruginous calcarenites appear to be resedimented.

NEW LITHO- AND BIOSTRATIGRAPHIC DATA ON THE KAMBE
FM. (MIDDLE JURASSIC) IN THE MOMBASA AREA (KENYA)
»
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The Kambe Formation of south-eastern Kenya, represents the stratigraphie record of the
beginning of the marine transgression that, during the Middle Jurassic encroached the elastics of the
Karoo continental basins. This unit occurs as a narrow strip along the coastal area of Kenya, from
Mombasa northeastwards for 120 Km. This paper illustrates the geological and paleontological results
of researches carried out in the Mwachi River area, not far from Mombasa, where four lithologie units
(Members) have been distinguished.
The Calcarenitic Member (about 25 m thick) consists of an irregular alternance of prevailing
calcarenitic beds and conglomeratic beds. Textures of the wave-rippled cross-laminated calcarenites
consist mainly of grainstones with intraclasts, abundant quartz grains, ooids ,fecal pellets and
bioclasts. The conglomeratic beds include clasts of several lithologies: calcarenitic rudstones, quartz
grains and cm-to dm-sized lithoclasts (mainly quartz sandstones and pelites from the Karoo
substratum). These features are indicative of a shoreline environment, possibly shorefaces, within an
inner ramp setting, and mark the onset of the marine transgression.
The Lower Shaly Member (about 55 m thick) shows in the lower portion an alternance of
meter-thick levels of dark-grey marls, dark grey calcilutite beds, up to 10 cm thick and hummockylaminated oolitic calcarenite beds up to 10 cm thick (storm layers). The upper portion consists of dark
grey marly shales, including beds of grey marly calcilutites deformed by boudinage and slump
structures. The vergence of the reverse fold is toward the East and indicates that the (tectonic) slope
increased toward the present Indian Ocean. The deposition environment shows an upward deepening
trend, since the mid ramp evolved into a tectonically active outer ramp.
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The Conglomeratic Member (about 32 m thick) in the lower part consists of an alternance of
levels of calcarenitic and prevailing conglomeratic beds, while in the upper portion it consists of thick
levels of calcarenites. In the lower part dms-thick calcarenitic bed are rich in medium to coarse
grained quartz grains, with graded bedding and horizontal laminations; bedding planes are mainly
mm-thick levels of grey shales. The sedimentary features indicate possible storm deposition.
Intecalated with calcarenites, occur polymictic conglomerates. Clasts are subangular to well rounded,
mm- to dm-sized, and consist mostly of calcarenites and calcilutites and secondly of greenish marls,
yellowish slaty pelites and yellowish and whitish quartz sandstones of the Karoo substratum. The
locally abundant matrix, consists of grey-greenish marls and of more or less fine calcarenites.
Deposition of conglomeratic levels is originated from debris flows on tectonically active slopes. The
upper portion consists of dm-thick beds of calcarenites, organized in 2 to 4.50 m thick sets of well
laminated, low angle cross-stratified, well sorted calcarenites: the sedimentary features indicate a
rather shallow, high energy environment, possibly a foreshore or sands strongly winnowed by storm
waves and currents.
The Upper Shaly Member (about 30 m thick, but observed only in its basal portion for a
thickness of about 4m) consists mainly of grey, more or less marly, slaty shales that include 5-10 cm
thick beds of dark grey calcilutites with thin-shelled pelecypods, fine calcarenites and of quartz
sandstones, corresponding to storm layers. All these features are indicative of a mid ramp.
As regards biostratigraphy, the best results were obtained through calcareous nannofossils: the
presence ofHexalithus magharensis and Watznaueria contracta in the lowermost sample of the Lower
Shaly Member and of Triscutum sullivani in the samples above allow the deposition of this unit to be
referred to Aalenian. The occurrence of Watznaueria britannica allows the base of the Upper Shaly
Member to to be referred to the base of Bajocian.

JURASSIC PROTOGLOBIGERINIDS ACID EXTRACTED FROM
WELL DATED SEQUENCES OF ITALY
Coccioni1 R. and Lirer2 F.
(1) Istituto di Geología dell'Università, Campus Scientifico, Localité Crocicchia, 61029 Urbino (Italy)
(2) Dipartimento di Scienze délia Terra, Université degli Studi di Parma, Parco Area délie Scienze 157/A, 43100
Parma (Italy)
The Jurassic protoglobigerinids, the earliest planktonic foraminifera, were studied for a long
time almost only in thin sections and isolated forms are still represented by few specimens. This
accounts for the difficulty of their taxonomic assessment. The extraction by acetolysis of these
microfossils from indurate rocks offers the possibility to make a more accurate taxonomic
determination and to improve the paleontological and the stratigraphical records.
Well-preserved, rich and diversified protoglobigerinid foraminiferal assemblages were
extracted by concentrated acetic acid from the Bajocian-Kimmeridigian hard limestones of sequences
well dated in Italy (Southerns Alps, Umbria-Marche Apennines, and Sicily) by ammonites, calcareous
nannoplankton, and radiolarians.
Within these sequences, many discrete layers yield protoglobigerinid associations which often
appears as "bloom1 and are dominated by large sized specimens. Several species belonging to the
genera Conoglobigerina, Globuligerina and Hausierina were recognized with some taxa looking like
new.
Numerous thin sections of the protoglobigerinids-bearing layers and several oriented sections
from selected tests set free by acetolysis were made in order to study also their internal structure
including the wall thickness.
Morphometric analysis which allowed helpful comparisons and could be useful as a basis for
further investigations was carried out.
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TOWARDS AN INTEGRATED TIMESCALE FOR THE BOREAL
OXFORDIAN
Coe1 A. L. and Ogg2 J. G.
1 Department of Earth Sciences, The Open University, Milton Keynes, Buckinghamshire, MK7 6AA, UK L
2 Department of Earth and Atmospheric Sciences, Purdue University, West Lafayette, Indiana, 47907-1397
U.S.A.

The Jurassic outcrops on the Isle of Skye, NW Scotland provide two almost continuous
stratigraphical successions through the Oxfordian. These strata are being used to produce an integrated
biostratigraphical, magnetic, cyclostratigraphical, and radiometric timescale for the Oxfordian Stage
within the Boreal province. There are two key exposures; a sand-rich succession in southern Skye
which has been metamorphosed by the nearby Palaeocene gabbroic complex, and an
unmetamorphosed clay-rich succession near Staffln, north Skye. The clay-rich succession is exposed
in a number of fault blocks along a boulder strewn foreshore which makes detailed examination of
these deposits difficult and is the most likely reason why this superb section has hitherto received
comparative little detailed attention. The detailed ammonite biostratigraphy (Sykes & Callomon 1979,
Wright 1973) indicates that these deposits were laid down within the Boreal province. All of the
Oxfordian ammonite zones are represented.
During the current study, detailed graphic logs of all the available exposures have been
constructed. The sand-rich succession is c. 150 m thick and is composed of interbedded sandstones,
siltstones and muddy sandstones. The clay-rich succession is c. 100 m thick and comprises hundreds
of decimetre-scale asymmetric cycles characterised by dark-grey plant-rich silty mudstones overlain
by medium- and pale-grey mudstones. Correlation and interpretation of both successions indicates that
there are also larger metre-scale cycles which, in turn, are superimposed on a regressive-transgressive
cycle spanning the Oxfordian.
Orientated minicores were taken about every 0.5-1 m throughout the clay-rich succession and
analysed by thermal demagnetization using a cryogenic magnetomometer. This has yielded a highresolution magnetostratigraphy which can be correlated with other polarity timescales from Oxfordian
sections in Europe and the Pacific marine magnetic anomaly pattern. In addition there are thin
volcanic bentonites interbedded within in the lower and middle part of the succession, several of
which have yielded plagioclase feldspars that are currently being processed for K-Ar radiometric
dating. Preliminary interpretation of the timescale data indicates that the sedimentary cycles may be
Milankovitch driven.
References
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GEOCHEMICAL EVIDENCE FOR THE CAUSE OF
ENVIRONMENTAL CHANGE AT THE TRIASSIC-JURASSIC
BOUNDARY
Cohen A. S. and Coe A. L.
Department of Earth Sciences, The Open University, Milton Keynes, Buckinghamshire, MK7 6AA, UK.

The late Triassic-early Jurassic was a time of major global change. This interval marks one of
the "big five" extinction events of the Phanerozoic; there is also clear evidence for a marked rise in
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eustatic sea-level and for widespread igneous activity in the Central Atlantic magmatic province. Both
the sedimentary and palaeontological records suggest that the environmental changes associated with
the Tr-J boundary occurred relatively quickly. Few causal mechanisms are able to produce such
severe and lasting effects. These include meteorite impacts, the sudden onset of extensive volcanism
and the reorganization of tectonic plates. We discuss new geochemical data that (1) reveal a highly
plausible cause for the environmental changes and (2) directly link the initiation of this cause to the
marine stratigraphical record.
We have determined the Re and Os abundances, and Os isotope compositions, of marine
mudrocks that span the Triassic-Jurassic boundary at St. Audrie's Bay (proposed Tr-J boundary
GSSP), Watchet Harbour, and Lavernock Point, in the UK and have established that major isotopic
and geochemical shifts in the composition of seawater took place in the latest Triassic (Cohen & Coe
2002). These shifts can most easily be explained by the sudden initiation of widespread igneous
activity within the Central Atlantic magmatic province, associated with rifting of the supercontinent
Pangea. The Os isotope composition of seawater responded rapidly to these events, demonstrating that
the seawater Os isotope system has great potential in identifying the nature and precise timing of
major environmental change.
The Os abundance increases in the pre-planorbis beds (Rhaetian) at c.3m below the first
appearance of the ammonite genus Psiloceras, and is closely followed by a pronounced increase in Re
abundance c. 1m above the boundary. This lag period may reflect the more rapid buildup of Os in
seawater that is expected from the difference in their present-day seawater residence times. Calculated
187
Os/188Os(i) ratios change from high values in samples in the Westbury Formation (Rhaetian) to lower
values in samples from the Lias Group (Hettangian).
The increase in Os abundance corresponds almost exactly with the onset of a long-term
positive carbon-isotope shift reported from the St Audries Bay section by Hesselbo et al. (2002),
which the authors independently interpreted to be due to substantial volcanic activity associated with
the Central Atlantic magmatic province.
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PLIENSBACHIAN-TOARCIAN BIOSTRATIGRAPHY BASED ON
AMMONITE AND CALCAREOUS NANNOFOSSIL (N SPAIN)
Comas-Rengift^MJ., Goy1 A. and Perilli2N.
1

Depto. de Paleontología, Facultad CC. Geológicas, UCM, 28040 Madrid (Spain)
2
Dipartimento di Scienze délia Terra, Via S. Maria 53, Pisa (Italy)

This work deals with refined biostratigraphy in two expanded sections from the BasqueCantabrian area. The sampled carbonate ramp deposits, consisting of a regular alternation of
marlstones and limestones, furnish a continuous succession of significant and diverse ammonite and
calcareous nannofossil assemblages. The ammonite assemblages show clear euroboreal features,
which allow to recognize the Pliensbachian-Toarcian zones and subzones established for NW Europe.
Due to the presence of Mediterranean taxa documented at different levels, they are also helpful to
improve the correlations between Boreal and Tethyan successions.
The most relevant Pliensbachian Mediterranean faunal incursion has been identified in the
lower part of the Domerian. Coinciding with a maximum transgressive episode, it is characterized by
the presence of Amaltheids together with species of Fucinicera, Leptaleoceras, and rare specimens of
Phylloceratina and Lytoceratina. Species of Mediterranean Hildoceratids have also been recognized in
the middle and upper Domerian; this is particularly evident in the upper portion of the Spinatum

37

VI INTERNATIONAL SYMPOSIUM ON THE JURASSIC SYSTEM, PALERMO 12-22 SEPTEMBER 2002

Biochron, when Pleuroceras are sharply replaced by primitive Hildoceratids (Emaciaticeras,

VI INTERNATIONAL SYMPOSIUM ON THE JURASSIC SYSTEM, PALERMO 12-22 SEPTEMBER 2002

occurrence of Pleuroceras that, in the upper part of the Spinatum Zone, are sharply replaced by
primitive Hildoceratids (Emaciaticeras, Canavaria and Fontanelliceras). Upwards, the presence of D.
(Eodactylites) simplex Fucini allows to recognize the beginning of the Toarcian Tenuicostatum Zone.
Based on the Dactylioceratids [D. (Eodactylites) and D. (Orthodactylites)] succession, the
Tenuicostatum Zone can be divided in Mirabile and Semicelatum Subzone. In the Almonacid de la
Cuba II, Dactylioceratids occur along with Harpoceratids, which are represented by the genera
Neolioceratoides and Protogrammoceras.
The calcareous nannofossil assemblages yielded a number of species usually ranging from 12
to 17, which chiefly belong to the genera Schizosphaerella, Calcivascularis, Lotharingius and
Biscutum. In particular, the assemblages are dominated by Schizosphaerella spp., Calcivascularis
jansae, Lotharingius hauffii and Biscutum novum. The assemblages are also characterized by the
significant and continuous presence of Calyculus spp., Bussonius prinsii, Biscutum intermedium,
Biscutum grande, Lotharingius barozii and Similiscutum cruciulum. Due to the common cooccurrence of Lotharingius hauffii and Calcivascularis jansae and the absence of the genus
Carinolithus, the nannofossil assemblages allow either to easily recognize the Lotharingius hauffii
Nannofossil Zone (NJ5) or to characterize its upper portion. Besides, the presence of Bussonius prinsii
(extremely rare in the Pliensbachian) and of Biscutum intermedium points out the Toarcian affinity of
the nannofossil assemblages. Nevertheless, since Lotharingius sigillatus is rare and discontinuous, its
biostratigraphic value is doubtful. (DOES, Proyect BET2001-1924)

JURASSIC GASTROPOD FAUNAS FROM ROCCA BUSAMBRA (WSICILY, ITALY) AND THEIR EVOLUTIONARY SIGNIFICANCE
Conti M. A. *, Szabó J. ** and Monari S. ***
*Department of Earth Sciences, University 'La Sapienza', Piazzale A. Moro 5, 00185 Rome (Italy); e-mail:
sandra.conti@uniromal.it
** Hungarian Natural History Museum, Geological and Palaeontological Department
Múzeumkrt. 14-16., 1431 Budapest, Pf. 137; e-mail: iszabo(@paleo. nhmus.hu
***CNR, Centro di Studio per il Quaternario e l'Evoluzione Ambientale, c/o Department of Earth Sciences,
University 'La Sapienza', Piazzale A. Moro 5, 00185 Rome (Italy); e-mail:
The exposures and the gastropod localities of the Rocca Busambra neptunian dyke system
were first studied by Wendt (1968, 1971). The Toarcian to Kimmeridgian condensed fissure-fillings
preserved fossils of 17 rich faunas that contain species which were poorly represented elsewhere, in
normal sea-bottom sediments. A prominent character of these fossil associations is the relative
abundance of the gastropods. One family (Euomphalidae) of these was subject of detailed systematic
analysis and the other species were listed (Wendt 1968, 1971). The present authors continue the
systematic investigation of the listed material.
The studied specimens belong to 240 gastropod species. About 60 % of these are new for the science;
many of them require establishment of new genera, and modifications in the family-level classification
of the Gastropoda.
Gastropods have been poorly known from the Toarcian, especially in the Tethyan region; now
a diverse assemblage helps to trace the evolution also in this age.
The spatial distribution data of the Middle Jurassic gastropod species from Rocca Busambra
suggest affinity to the faunas of those regions in the western Tethys that can be characterised by
pelagic sedimentation. However, there was practically no communication with the contemporaneous
faunas of the European epicontinental seas (species in common <2 %). In spite of the relations to other
Tethyan faunas, the conspicuously high amount of the new species suggests special evolutionary
conditions.
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The Rocca Busambra gastropods add further evidence to suggestions of earlier authors (e.g.
Szabó 1994) about the persistence of groups near to extinction, and the early appearance of precursors
of modern taxa (e.g. Conti et al. 1993) that become diffused later out of this region. The internal area
of the western Tethys with these characters appears to be an evolutionary centre.
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CONTINENTAL TO MARINE SEDIMENTATION DURING MIDDLEUPPER JURASSIC IN THE "TACCHI" AREA (CENTRAL SARDINIA).
Costamagna L. G. and Barca S.
Dipaitimento di Scienze délia Terra, Via Trentimo 51, 09127 Cagliari, Italia
Investigation on the Jurassic successions of the "Tacchi" area in Central Sardinia (SarcidanoBarbagia), enabled to get a better knowledge of the local Middle-Upper Jurassic sedimentary cycle,
and to relate the stratigraphie record to the Tethyan transgression at the Southern margin of the
European Plate. This succession, generally lying disconformably on the Paleozoic Basement, starts
with the Genna Selole Formation (Dieni et al, 1983), a siliciclastic to carbonate-siliciclastic unit,
ranging in thickness from 0 to 60 m. Its thickness gradually decreases from W (Laconi area) to E
(Ulassai-Jerzu area). The Genna Selole Fm. has been divided into three lithofacies (Barca &
Costamagna, 2001), developed differently in the distinct sectors of the study area. Owing to the
continental nature and the lateral variability of this unit, the proposal of a real significant stratotype
could be inconsistent. The observed lithofacies are: A) Quartzo-rudites (Laconi-Gadoni Lithofacies),
B) Silty-clayey-lignitiferous sediments (Nurallao-Escalaplano Lithofacies) and C) Carbonatic-clayeysandstones (Ussassai-Perdasdefogu Lithofacies). In this last lithofacies, little stromatolitic mounds
occur close to the boundary with the upper Dorgali Dolostones Fm.. These lithofacies are linked to
specifical depositional environments (from alluvial fan/braided stream, to carbonate lagoon) and the
prevalence of every lithofacies is related to paleoenvironmental and paleogeographic constrains. The
sedimentological analysis of the Genna Selole Formation has been carried out mainly in quarries, and
was mainly aimed at the reconstruction of the 3D setting of the depositional elements. In the Genna
Selole Formation many clear evidences of synsedimentary tectonics (slumpings, synsedimentary
faults, fluidification structures, synsedimentary breccias) occur. Upwards follows, with a sharp to
gradual transition, the Dorgali Dolostone Formation, ranging in thickness up to 300-350 m. It consists
of alternances of dolomitized, grey to dark grey carbonates, whose textures vary between ooliticbioclastic grainstones/packstones and lime mudstones. The depositional environment corresponds to a
lagoon with frequent storm episodes. Fossil remnants (gasteropods, brachiopods, bivalves, ostracods
and rare characeae) are frequent. Several horizons of angular clast-supported breccias, probably still
linked to coeval extensional tectonics. The succession ends with short intervals (max 20 m) of whitish,
cross-bedded oolitic to oolitic-bioclastic limestones (grainstones to packstones), locally still located in
the Dorgali Dolostone Formation. These contain little patch reefs and abundant coral debris,
frequently buried by oolitic-bioclastic sands. The latter lithologies could be referred to the Monte
Tului and Monte Bardia formations (Dieni & Massari, 1983). The described succession clearly marks
the gradual evolution of the Tethyan trasgressive sediments along the Southern margin of the
European continent. All the terms could be observed, from continental deposits, to the sediments,
related to a coastal-marginal environment, till the middle shelf area.

40

VI INTERNATIONAL SYMPOSIUM ON THE JURASSIC SYSTEM, PALERMO 12-22 SEPTEMBER 2002

References
Barca S. & Costamagna L.G. (1999)- Geoitalia 1999, 2° Forum Italiano di Scienze délia Terra,
Riassunti, Fasc.l, Bellaria 1999, 103-105.
Barca S. & Costamagna L.G. (2000) - Evoluzione geológica e geodinámica dell'Appennino; In
memoria del Prof. Giampaolo Pialli. Foligno, 16-18 Febbraio 2000, 19-20.
Barca S. & Costamagna L.G. (2001) - FIST - Geoitalia 2001, 3° Forum Italiano di Scienze délia Terra,
Riassunti, Fasc.X, Chieti 2001, pag. 202-203.
Dieni I., Fischer J.C., Massari F., Salard-CheboldaefF M. & Vozenin-Serra C. (1983); Mem. Sei.
Geol., Padova, 36, 117-148.
Dieni I. & Massari F. (1985) - 19th Micropaleontological Colloquium, Guide-Book , A.Cherchi Ed.,
Sardinia, October 1985, 66-77.

PRELIMINARY FACIES ANALYSIS AND EVIDENCE OF
AGGRADATION/PROGRADATION IN THE DROWNING JURASSIC
OF EASTERN SARDINIA
Costamagna L. G. and Lecca L.
Dipartimento di Scienze délia Terra, Via Trentino 51, 09127 Cagliari, Italia
Faciès and sequential analysis are in progress in the Middle-Upper Jurassic carbonate
successions of Eastern Sardinia, where only normal to divergent wrench fault zones with local
convergences are present. In this part of Sardinia, the evaluation of well-exposed sections, coupled
with micro- and macrofacies analysis, has permitted the individuation of the geometrical organization
of the sequences in the Jurassic carbonate platform, to be linked with their depositional environments.
The studied area could be divided into 2 main zones, characterized by clearly different stratigraphie
successions, depositional evolution and geometrical arrangement of the sequences. (A) In the "Tacchi"
area (inner part of southern Sardinia: Sarcidano-Barbagia), the depositional lagoonal, inner shelf
environment is characterized by aggradation patterns. Here the presence of alternate shallow muddy,
low energy lithofacies and high energy coarse tempestites (Barca & Costamagna, 2000) (Dorgali
Dolostones Formation, Dieni et al., 1983), delineate an open depositional environment where a low to
medium rate of subsidence could be inferred. Examples of this type of successions could be observed
on the northern side of the Seui "Tacco", where an aggrading carbonate succession over 250 m thick
crops out. (B) In the north-eastern part of the study area (Ogliastra), the lagoonal, aggrading dolomitic
lithologies (Dorgali Dolostones Formation), are suddenly replaced, after less than 100 m, by
essentially calcareous, oolitic, frequently cross laminated lithofacies (roughly comparable with the
Monte Tului Fm. of Dieni & Massari 1985). This lithofacies is typical of oolitic bars of outer shelf,
and characterized by oblique-parallel to sigmoid-oblique progradation patterns. A good example of
this situation is visible along the Pizzumassu-Punta Su Mattone ridge (Baunei): here, a olear lateral
passage from the dolomitic, aggrading lagoonal lithologies to the calcareous prograding marginal ones
is very well exposed. This frame is probably connected with the frontal accretion of the oolitic bars
towards the outer part of the shelf. The thickness of this calcareous unit could reach up to 800 m.
Rarely branching corals up to metric in size buried by oolitic sand have been found in the calcareous
unit. Nevertheless, no significant bioherms, but only limited patch-reefs seem to exist at this level of
the succession. In addition, in the M. Tului Fm. limestones, possible channelized debris-flows have
been recognized along the cliffs of the present coast: these data could tentatively indicate a (distallysteepened?) ramp geometry for the whole depositional system. The thickness and the stratigraphicdepositional architecture of the carbonate successions in area (A), compared with that in area (B),
indicates a clear major subsidence rate of the Ogliastra zone, consistent with the paleogeographic
position of this area during Middle Jurassic times. In fact, these carbonate successions were located on
the diverging European tectonic plate and, in particular, on the blocks of the Jurassic Sardinian
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divergent paleo-margin, which were gradually drowned in front of the Ligurian-Piemontese ocean.
Therefore, on this part of the margin, a primarily aggradational epicontinental zone (Tacchi) and a
pericontinental zone with a prograding carbonate platform-upper slope sedimentation (Ogliastra) could
be inferred respectively.
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MIDDLE JURASSIC (AALENIAN) AMMONITES FROM GORGO A
CERBARA (APENNINES, ITALY)
CrestaS.* and UretaS.**
*) Agenzia Regionale Parchi del Lazio, Roma
**) Departamento de Paleontologia,Universidad Complutense, Madrid.
Jurassic ammonites of Upper Toarcian-Middle Aalenian age occur throughout 7 metres of
strata (30 fossiliferous beds) exposed in Gorgo a Cerbara section (Monte Nerone Paleontological
Monument) in Northern Apennines. The Lower and Middle Aalenian are well represented by many
ammonites that furnish accurate correlations with several west mediterranean outcrops. Close faunal
resemblances of the Aalenian ammonites of northern Apennines with those of Capo San Vigilio
(Southern Alps), Mt. Erice (Sicily), Bakony M.ts (Hungary) and Betic Cordillera, characterize
Mediterranean Province at that time.
The ammonites collected sistematically across a nodular limestone unit (Bosso Fm) have
enabled the Upper Toarcian and part of the Aalenian to be recognized and resolved to the zonal level
as follows:
beds 1-13 (1, 35m), Upper Toarcian, Meneghinii Zone, 3 fossiliferous beds, 8 specimens;
beds 14-19 (1,30m), Upper Toarcian, Aalensis Zone, 4 fossiliferous beds, 24 specimens;
beds 20-33 (2,50m), Lower Aalenian, Opalinum Zone, 11 fossiliferous beds, 118 specimens;
beds 34-46 (2,10m), Middle Aalenian, Murchisonae Zone, 12 fossiliferous beds, 186 specimens.
From uppermost middle Aalenian on, a higher dissolution intensity in the depositional and
very shallow burial environment, causes the remains of originally aragonitic skeletal components to
disappear from the sedimentary record, thus precluding an age control by means of ammonite
biostratigraphy.
The ammonite described herein number 336 specimens; their distribution by suborder shows
that 167 pertain to Ammonitina, 116 to Phylloceratina and 53 to Lytoceratina. Six subfamilies and
twenty-six species of Ammonitina have been recognised: Grammoceratinae with four genera
(Dumortieria, Cotteswoldia, Pleydellia, Catulloceras) and six species (D. taramelli Fucini, D. moorei
(Lycett), C. costulata (Zieten), P. mactra (Dumortier), P. aalensis (Zieten), C. dumortieri (Thiollière);
Tmetoceratinae with two species (T. scissum (Benecke), T. regleyi (Dumortier); Hammatoceratinae
with four genera (Cagliceras, Planammatoceras, Accardia, Pseudaptetoceras) and six species (C.
elaphus (Merla), P. planinsigne (Vacek), P. tenuinsigne (Vacek), A. procerinsigne (Vacek), A. lorteti
(Dumortier), P. klimakomphalum (Vacek); Erycitinae with four genera (Erycites, Abbasitoides,
Spinammatoceras, Abbasites) with seven species (E. fallifax Arkell, E. intermedius (Hantken), E.
partschi Prinz, A. modestus (Vacek), S. pugnax (Vacek), S. tenax (Vacek), Abbasites sp.);
Leioceratinae with two genera (Leioceras, Ancolioceras) and three species (L. lineatum Buckman, L.
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opalinum (Reinecke), A. opalinoides (Mayer); Graphoceratinae with two species (L. haugi Douvillé,
L. murchisonae Sowerby).

NERONIADE EXPERIENCE: MESO-CENOZOIC GEOSITES OF
MONTE NERONE PALEONTOLOGICAL MONUMENT (APENNINES
ITALY).
Cresta S.*, Diligenti A.**, Di Pietro D.***,
Duronio F.***, Marinucci D.***
*) Agenzia Regionale Parchi del Lazio, Via Indonesia 33, 00144 Roma.
**) Dipartimento Scienze della Terra, Università di Urbino, Località Crocicchia, Urbino.
***) Museo Civico Brancaleoni, Piobbico.

Monte Nerone area has, since its first geological description (Zittel, 1870), been studied by
many geologists from all the part of the world. This famous marine mesozoic and Cenozoic locality is
also one of the most scenic area in the marchean Apennines. Although the scenery of Monte Nerone is
a result of geologic processes, the geology along the road and trails was until few years ago an enigma
to most visitors, namedly the non-researcher ones, and to the in-habitants. The Piobbico Civic
Museum started five years ago, under the writer direction, a geoconservation programme "Neroniade"
both to remedied the situation as to manage the area under the institution of a Regional Geological
Park. In language intelligible to the lay reader and Universitary student alike, he has published a Guide
to describe the geological history of the Monte Nerone area by means of 34 stratigraphical geosites as
listed below. All are connected by geological roads and trails, indicated by pannels in the field and
accurately displayed into the Piobbico and Apecchio Civic Museum were is also possible to see the
fossil content of Jurassic and Lower Cretaceous rocks.
GT1 - Apecchiese road, Gorgo a Cerbara, Barremian-Aptian boundary, "Maiolica" Fm.
GT2 - Apecchiese road, Gorgo a Cerbara, Liassic carbonate platform limestones, "Calcare Massiccio"
Fm.
GT3 - Apecchiese road, Gorgo a Cerbara, Lotharingian cephalopod condensed limestones, "Corniola"
Fm..
GT4 - Apecchiese road, Gorgo a Cerbara, Toarcian ammonitic limestones, "Rosso Ammonitico" Fm.
GT5 - Apecchiese road, Gorgo a Cerbara, Toarcian-Aalenian boundary, "Calcari e Marne a Posidonia"
Fm.
GT6 - Apecchiese road, Oligocène pelagic limestones, "Scaglia variegata" Fm.
GT7 - Civic Museum Observatory, view on Monte Nerone Antycline.
GT8 - Apecchiese road, Piobbico core, ciclostratigraphy of middle Cretaceous pelagic marly
limestones, "Marne a Fucoidi" Fm.
GT9 - Apecchiese road, Lower Cretaceous anoxic "Faraoni Level", "Maiolica" Fm.
GT10 - Apecchiese road, Middle Cretaceous anoxic "Selli Level", "Mame a Fucoidi" Fm.
GT11 - Apecchiese road, Aptian-Albian pelagic succession, "Mame a Fucoidi" Fm.
GT12 - Serravalle road, Lower Miocene flysch, "Schlier-Mamoso Arenácea" Fm boundary.
GT13 - Rinaldini geological trail, Infernado valley, Liassic oolitic and ciclothematic limestones,
"Calcare Massiccio" Fm.
GT14 - Monte Serrone road, symmetric folding of early Upper cretaceous pelagic succession,
"Scaglia Bianca" Fm.
GT15 - Rocca Leonella road, Upper Cretaceous anoxic "Bonarelli Level", "Scaglia Bianca-Scaglia
Rossa" Fm. boundary.
GT16 - Rocca Leonella road, Upper Cretaceous-Eocene pelagic limestones, K/T boundary, "Scaglia
Rossa" Fm.
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GT17 - Rinaldini geological trail, Présale Valley, Lower Toarcian anoxic level, "Bugarone" Fm.
GT18 - Rinaldini geological trail, Présale Valley, Upper Toarcian-Lower Baj ocian pelagic carbonate
platform ammonitic nodular limestones, "Bugarone" Fm.
GT19 - Monte Serrone road, Middle-Upper Toarcian pelagic carbonate platform ammonitic nodular
limestones, "Bugarone" Fm.
GT20 - Rinaldini geological trail, radiolarian rich limestones interbedding pelagic carbonate platform
s
nodular limestones, "Calcari Diaprigni" Fm.
GT21 - Rinaldini geological trail, Infernaccio Valley, Lower Bajocian pelagic carbonate platform
ammonitic nodular limestones, "Bugarone" Fm.
GT22 - Rinaldini geological trail, Campo al Bello, Kimmeridgian Crinoids, Belemnoids and Aptycus
rich association, "Calcari Diasprigni" Fm.
GT23 - Rinaldini geological trail, Campo al Bello, view over the Jurassic pelagic carbonate platform
nodular limestones, "Bugarone" fin.
GT24 - Serravalle road, Collungo, Middle-Upper Jurassic pelagic carbonate platform nodular
limestones, "Bugarone" Fm.
GT25 - Pisciarello valley, Kimmeridgian-Tithonian cephalopod pelagic carbonate platform
limestones, "Bugarone" Fm.
GT26 - Rocca Leonella road, Cuppio, Oligo-Miocène pelagic marly limestones, "Scaglia Cinérea"
Fm.
GT27 - Pieia road, Bugarone quarries, type section of "Bugarone" Fm, Jurassic pelagic carbonate
platform nodular ammonitic limestones.
GT28 - Pieia road, Pian del Sasso section, ammonite rich Lower Bajocian limestones, "Bugarone"
Fm.
GT29 - Pieia road, Sasso della Rocca, oncoid rich carbonate platform limestones, "Calcare Massiccio"
Fm.
GT30 - Pieia road, view over the Jurassic pelagic carbonate platform margin toward the Bosso Valley
basin.
GT31 - Pieia road, Fonte del Giordano quarry, Upper Jurassic succession, "Bugarone, Calcari
Diasprigni, Maiolica" Fms.
GT32 - Bosso valley road, Middle-Upper Jurassic pelagic succession, "Calcari e Marne a Posidonia,
Calcari Diasprigni, Calcari a Saccocoma e Aptici, Maiolica" Fms.
GT33 - Bosso valley road, Liassic pelagic limestones, "Corniola" Fm.
GT34 - Bosso valley road, Lecceti section, Toarcian pelagic ammonitic limestones, "Rosso
Ammonitico" Fm.

RECONSTRUCTION OF THE WEST- TETHYAN MARGIN
IN CORSICA DURING JURASSIC TIMES BY MEANS OF
PRAEKURNUBIA KEY-BEDS
Ciigny1?., Peybernes2 B. and Durand-Delga3M.
1 : Géologie, Ecologie Quantitatives, ATID SVT, Bt. 4R3, Université Paul-Sabatier, 118 route de Narbonne,
31062 Toulouse cedex 4, France ;
2 : Laboratoire de Dynamique des Bassins Sédimentaires, Université Paul-Sabatier,
39 allées Jules-Guesde, 31062 Toulouse cedex 4, France ;
3 : La Pélisserie, 81150 Florentin, France.
In Corsica, the Upper Bathonian-Callovian isochron is marked by some calcareous key-beds
\vuhPraekurnubia crusei.(benthic Foraminifer). These key-beds have been identified:
in the ophiolitic Balagne nappe, associated with Pfenderina arabica and Pseudocyclammina
maynci, within two thin oolitic lenses located near the base of the Radiolarite Fm. of San Colombano
crowning the ophiolitic basalts ;
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groups represented has been taken, in order to update the description and illustrate the most relevant
forms of this important Tethyan ammonite fauna.

TAPHONOMIC FEATURES OF LOWER CALLOVIAN BIVALVES
FROM THE IBERIAN RANGE (NE SPAIN)
Delvene G. 1>2 and Meléndez G. 2
1. Museo Geominero (IGME). C/. Ríos Rosas, 23. 28003 Madrid (Spain),
gdelvene@posta.unizar.es, g.delvene@igme.es
2. Dpto. Ciencias de la Tierra (Paleontología). Universidad de Zaragoza.
50006 Zaragoza (Spain) gmelende@posta.unizar.es

The study area extends across the North- eastern Iberian Cordillera in the so-called
"Aragonian Branch", eastern Iberia. Lower Callovian deposits in the area of "Sierra de Arcos" are
formed by condensed carbonate sequences. They form the upper part of the so-called Chelva Fm. The
studied interval is formed by fossiliferous bioclastic wackestones, characterised by their common
occurrence of bivalves. The studied sequence is capped by a hard-ground.
All recorded bivalves are suspension-feeders. Byssate epifaunal bivalves are represented by
Plagiostoma fiiersichi and Ctenostreon proboscideum, most specimens preserved as articulated
internal moulds with remnants of shell, some of them fragmented. Free epifaunal elements in turn, are
mainly integrated by representatives of Cingentolium (C.) cingulatum, usually preserved as single
valves displaying shell preservation. External and internal moulds are also occasionally recorded.
Semiinfaunal bivalves are represented exclusively by Myoconcha (M.) rathieriana, mainly articulated
internal moulds with remnants of shell. Representatives of Unicardium sp. form the bulk of shallowburrower mfaunal bivalves. They are usually preserved as internal moulds, either as articulated
specimens or single valves. Deep-burrower infaunal bivalves mainly include Pholadomya (B.) protêt,
usually preserved as articulated composite moulds, generally in growth position.
On what concerns taphonomic analysis, some features such as the dominance of articulated
epifaunal and semiinfaunal bivalves and the common occurrence of deep-burrower bivalves in growth
position indicate the fossils have undergone no taphonomic reworking. On the other hand, equal
abundance of epifaunal and infaunal bivalves indicates soft substrate, enough for burrowing bivalves
but also stable enough for supporting epifaunal bivalves. The predominance of byssate bivalves among
the epifaunal groups indicates medium to high energy. Moreover, all recorded taxa are suspensionfeeders. This means that the water energy level was sufficiently high to keep organic matter in
suspension.

PROTECTING THE JURASSIC OUTCROPS AND SECTIONS IN THE
NORTHEASTERN IBERIAN CORDILLERA (E SPAIN): LEGAL
FRAMEWORK, MEASURES FOR GEOCONSERVATION AND
SOCIAL MANAGEMENT
Delvene G. (1) (2), Meléndez G. (1) and Soria M. (i)
(1) Departamento de Geología (Paleontología), Universidad de Zaragoza, c./ Pedro Cerbuna 12, 50009 Zaragoza
(Spain), gmelende@posta.unizar.es
(2) Museo Geominero (IGME), RÍOS Rosas 23, 28003 Madrid (Spain), gdelvene@posta.unizar,es;
Jurassic outcrops in the Northeastern Iberian Cordillera (the so-called: "Aragonese Branch")
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have a long tradition over the last two centuries for being exceptionally well exposed, accessible and
richly fossiliferous, yielding a remarkable range of guide fossils from a relatively complete
stratigraphie sequence. These features make them stand as reference sections for a number of
stratigraphie intervals, although locally there may be stratigraphie gaps and discontinuities. Some of
them have also been selected as type localities for new fossil taxa and/or stratigraphie units. Among
the most relevant sections it is remarkable the Callovian of Riela, proposed as reference section for
SW Europe. Also the Oxfordian of this area, designated as type locality of several ammonite species
(Perisphinctes nectobrigensis and Perisphinctes duongi) and of a biostratigraphic unit, i.e. the middle
Oxfordian Bifurcatus Biozone, Duongi Biohorizon. The Tosos-Aguilón area, has been proposed as
reference section for the Upper Bathonian of Europe and the locality of Aguilón stands as the type
locality for the ammonite species Perisphinctes aguilonensis. The area of Moneva-Ariño, at the south
east of Zaragoza (the so-called "Sierra de Arcos") is long-known by the highly fossiliferous Callovian
and Oxfordian sequences, mainly ammonites, bivalves and sponges, often being the target of
uncontrolled collecting and destruction. Sections around the village of Ariño are the type locality for
some new taxa, such as the bivalve Plagiostoma fuersichi and the ammonites Passendorferia
sanpedroi and (?) Orthosphinctes ariniensis, and display some of the best exposed and developed
outcrops of Middle and Upper Jurassic rocks of the NE Iberian Range. Upper Jurassic deposits around
the region of Calanda, farther East, are especially important for displaying a full development of an
ammonite-rich Kimmeridgian sequence, unique in the whole of the Iberian Cordillera.
The legal framework on Historical Heritage protection and site conservation has a 20 yearlong historical development at a threefold national, regional (i.e. authonomic) and local scale.
Palaeontological heritage can also be affected by two separate legal developments, i.e. the Historical
heritage law (1985) and the Natural areas protection law (1989). Both legal bodies can be hold to
propose a relevant or an internationally declared important section or fossil site as protected area.
Regional and local laws and acts in turn are slowly and progressively developing to create new,
smaller scale protection features. Besides that, restrictive regulations on field work permissions,
cataloguing of palaeontological collections and specimen deposition are creating a somewhat hard and
uneasy position to researchers whilst revealing little successful in deterring uncontrolled collecting and
site destruction by amateurs and fossil traders. The current situation can be summarised as a rigid,
complex and growing legal framework that has clearly failed in declaring relevant palaeontological
sites and sections as protected points. On the other hand, sites placed within national, regional
(natural) or cultural parks are far more the subject of official attention and administrative protection.

CONIFER FOSSIL FROM THE JURASSIC AND LOWER
CRETACEOUS OF CHINA AND THEIR CLIMATIC SIGNIFICANCE
Deng Shenghui
Laboratory Center, Institute of Petroleum Exploration and Development, Beijing, 100083, China; Email:
shdeng200 l@yahoo.com.cn
Conifers play a very important role in the Jurassic and Early Cretaceous floras of China. In the
Early and Middle Jurassic, the conifers are widely distributed through China, but there exists some
differences between South and North China. For instance, the conifers of South, accounting for about
10% of the flora, mainly consist of Pityophyllum, Podozamites, Ferganiella and
Brachyphyllum/Pagiophyllum. In North China the conifers usually account for 15-20% of the flora;
Elatocladus, Pityophyllum, Podozamites and Ferganiella are commonly seen, but Brachyphyllum or
Pagiophyllum are seldom found. The types of long and broad dominate the coniferous group both the
South China flora and North China Flora. It seems that the palaeoclimate in China during EarlyMiddle Jurassic is warm and humid.
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was converted to a gradually steepening slope. However paleodepth data from the Calcari a Crinoidi
suggest that termination of benthic carbonate production was due to environmental perturbations,
rather than high rates of tectonic subsidence (Mallarino et al., 2002).
As indicated by an intense brittle deformational event that dissected the upper levels of the
Rosso Ammonitico inferiore, during Late Callovian to Mid Oxfordian times synsedimentary tectonics
intensified resulting in an increase of the inclination of the slope. This led to widespread
gravitationally controlled deformations (slumpings and slidings) of semi-lithified and un-lithified
sediments along the Monte Kumeta escarpment.
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THE NUSPLINGEN LITHOGRAPHIC LIMESTONE - A "FOSSIL
LAGERSTAETTE" OF LATE KIMMERIDGIAN AGE FROM THE
SWABIAN ALB
Dietl G. and Schweigert G.
Staatliches Museum für Naturkunde, Rosenstein l, D-70191 Stuttgart, Germany

The Nusplingen Lithographie Limestone is a fossil site similar to the famous Tithonian
Solnhofen Lithographic Limestones of Franconia, but of late Kimmeridgian age (Becken Zone,
Ulmense Subzone). It is located in the western part of the Swabian Alb, few kilometers north of the
Upper Danube Valley (SW Germany). The laminated limestones were deposited in the more ore less
anoxic environment of a lagoon surrounded by sponge/microbial bioherms, some of them partly
uplifted over the sea level as small islands. The first fossils from this site were reported from the
middle of the 19th century. New excavations by the Natural History Museum of Stuttgart in the
Nusplingen Lithographic Limestone in two small quarries proliferate new data on its sedimentology,
palaeoecology, taphonomy, and biostratinomy (Dietl & Schweigert 1999, 2001). Since 1993 more than
7000 fossils of about 180 taxa were found, many of them new. They tell us interesting stories about
sea life in or around the Nusplingen lagoon. Among the microfossils more than 60 species of
radiolarians were identified. Very impressive is the extraordinary preservation of fossils in some
bituminous layers of the limestones. The land plants (e.g. Cycadopteris, Brachyphyllum) from the
bituminous strata are still preserved with their organic tissue with finest details like cell-structures and
stomata. Most spectacular are ammonites and nautilids, both with their complete jaw apparatus (lower
and upper jaws) and sometimes even their stomach content. Belemnite guards are very often bitten by
predators. Teuthoids are preserved with their ink sacks. Complete specimens of non-rigid sponges like
the rhax-bearing Codites are rather common. Among the arthropods, marine worms sometimes exhibit
a soft-part preservation. The new material included the first record of a centipede from the Jurassic.
Other remarkable fossils are several insects like dragon-flies, partly also preserved in organic matter,
and many well-preserved decapods (Antrimpos, Dusa, Coleia, Cycleryon, Eryma etc.), some of them
showing the compound eyes. Echinoids, ophiurids, and crinoids (Pterocoma, Saccocomd) also occur
besides many fishes of the elasmobranchii, holocephali, crossopterygii and actinopterygii. The most
typical fossil of the Nusplingen site, however, is the angel shark Squatina acanthoderma. Reptiles are
represented by marine crocodiles (Geosaurus, Dacosaurus) and pterosaurs (Gallodactylus,
Pterodactylus, Rhamphorhynchus). In contrast to the lithographic limestones of the Solnhofen area,
the ichnofauna is much more diverse, although restricted to some special layers, whereas coprolites are
always frequent. Both the diversity of the fossil feuna and flora and its exceptional preservation
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underline the importance of the Nusplingen shale for palaeontology. Hence, the excavations in the
Nusplingen Lithographic Limestone will be continued in the following years.
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THE UPPER JURASSIC OUTCROPS ALONG THE CALDAS DA
RAINHA DIAPIR, PORTUGAL. A VIEW OVER REGIONAL
GEOHERATIGE
Dinis J.L.
Earth Sciences Dep./Geosciences Ctr., University of Coimbra, Portugal
The geoheritage of a region can be better preserved and promoted if included in a network of
sites of several scales with a connecting logic, an approach similar to the "UNESCO Geoparks"
initiative (Eder, 1999). The first step is a preliminary inventory of sites with geological relevance,
emphasizing the relation between landscape, history and geology.
The Caldas da Rainha diapir is located along a main fault in the western Iberian margin (from
Pombal to Santa Cruz), presumably a late Hercynian strike-slip, reactivated during the late Jurassic
rifting phase (Wilson, 1989; Canérot et al., 1995). In this extensional episode, the Lusitanian Basin
was re-organized in several fault-bounded sub-basins; the Caldas da Rainha fault separated the blocks
of Bombarral (east) and Péniche, both tilted toward east. Extensional tectonics and long-term sea level
rise lead to onlaping deposition of middle and late Oxfordian lacustrine and shallow marine carbonates
over Callovian. The extensional climax is recorded by the base of the mixed marginal marine
Alcobaça formation (latest Oxfordian to Upper Tithonian) linked with the Lourinhä formation (latest
Tithonian to latest Berriasian in this area) in a regressive trend punctuated by short transgressions, in
particular during the latest Kimmeridgian (Amaral formation), due to decreasing thermal subsidence
and long-term sea level fall (Pena dos Reis et al., 2000).
The latest Jurassic and Early Cretaceous extension was reflected by transitional gabbroic
igneous injections in several spots along the fault. Later, the same structure acted as an inverse fault
under the Cenozoic NNW-SSE Betic compression. During the late Miocene intense compression, the
crest of the uplifted eastern block interacted with the mobile late Triassic/early Jurassic evaporites,
marls and mudstones that acted as a detachment level and folded the cover rocks over the Caldas da
Rainha fault. The erosion of the resulting elongated diapir created a valley with narrow connections to
the sea in which, until four centuries ago, several fishing harbours existed, some of them with a role in
the Portuguese Discoveries saga. This complex history resulted in several aspects deserving the
preservation and promotion of sites and regional geology for scientific, educational and geotouristic
purposes (Tab. 1).
Concerning basin analysis, it is possible to observe the proximal-distal transition and the
relationship between the tectonics (either fragile or diapiric) and coeval deposition (Fürsich & Werner,
1986; Leinfelder, 1987; Bernardes, 1992; Ravnâs et al., 1997); the area allows the observation of pre,
sin and post-rifting series. In stratigraphy, as most of the Upper Jurassic is composed of transitional
deposits, it is possible to recognize the transgressive/regressive cycles; these can be related to local
tectonics or widespread (possibly eustatic) trends; several lithostratigraphic units were defined in the
outcrops surrounding the structure. Within the palaeontological and palaeoecological research, two
locations are important at a world level: the Lourinhä area, mainly due to well preserved and diverse
the dinosaurs remains (e.g. Ricqles et al., 2001), and the primitive mammals and other small
vertebrates of Guimarota (Martin & Krebs, 2000). The beautiful landscape, the many thermal springs,
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the location of castles and well preserved ancient towns, and the above referred ancient harbours, can
be explained in geotouritic activities promoting also science and good environmental practices.
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Tab. 1 - Preliminary and non-exhaustive inventory of geological interesting sites.
Site
History
Landscape
Geology
Guimarota "... the most important Small-scale
mining
coal mine
fossil locality in the world industrial archaeology;
for
Late
Jurassic 40
year
of
mammals and other small palaeontological research
vertebrates..." Martin & (since 1959)
Krebs (2000)
Lourinha
Well exposed seaBones (skeletons, isoarea
cliffs, with a beautiful
lated), extremely rare
und
suggestive
eggs and embryos,
"natural
architecture"
foot-prints in several

sites; upper Jurassic
litho-stratigraphic
stratotype
S.
Martinho
do
Porto
lagoon
Caldas da
Rainha

Leiria
castle

Pombal
castle

Obidos
fortified
town

Western uplifted border
of
diapir;
lithostratigraphic
stratotype
(upper Jurassic)
Sulphuric thermal spring,
its composition reveals
that crosses the late
Triassic evaporites
Dolerite dome, injecting
the fault, probably late
Jurassic
to
earliest
Cretaceous
Hill in the crossing of the
eastern border of the
diapir and the N-S fault
(sinistral)*.
Over lower and middle
Jurassic, but in the eastern
uplifted border of diapir

Recent replacement of the Perfect
semi-circle
(known
as
"the
Alfeizeräo harbour
shell"); belvedere to
the sea and the valley
Literally the Spa of the
Queen, was founded by
the Queen D. Leonor (XV
century)
Founded in the XII cen., All around view, in
with most of its structure particular over the
from the XIII century old town, just in the
(King D. Dinis), rebuilt in base of the steep
the XIX cen.
sided hill
Templar castle, founded View over the region,
in 1147, rebuilt in the in particular the
beginning of the XVI faulted valleys of the
century
Arunca River*
Commercial and fishing View over the valley,
the
clear
harbour until the XVII with
century, valuable historic perception of the
heritage related to its relation between the
decline by the infill of the infill and the drainage
lagoon
network

51

VI INTERNATIONAL SYMPOSIUM ON THE JURASSIC SYSTEM, PALERMO 12-22 SEPTEMBER 2002

Pedemeira
village

Just over the basin-wide Ancient internal fishing
late Jurassic to early harbour; named after the
Cretaceous
(Aptian) municipal
symbol:
a
unconformity
silicified late Jurassic to
early Cretaceous trunk

All around view,
belvedere over the
Nazaré
(traditional
fishing village) and
the diapir valley

THE GEOLOGICAL HERITAGE OF THE LOWER JURASSIC OF
CENTRAL PORTUGAL: INVENTORYAND MAIN SCIENTIFIC
ARGUMENTS
Duarte L. V.
Dep. Ciencias da Terra, Centro de Geocièncias, F.C.T. Universidade de Coimbra, 3000 Coimbra, Portugal.
Email: lduarte@ci.uc.pt
The Lower Jurassic is particularly well represented in the western part of Portugal (Lusitanian
Basin), showing outcrops with exceptional exposures. In this context, three sites seem to show a large
potential in terms of Geological Heritage. These sites display important sections for the study of
Liassic carbonates, its scientific value being known among the international community on Jurassic
studies. The high touristic potential (natural scenery, cultural heritage) is also an important factor
present in each site. Two of them are located at the seaside (Péniche and S. Pedro de Moel). The other
is integrated in a rural calcareous landscape (Rabaçal).
The aim of this work is to present the main scientific arguments to consider these geosites with
international impact as part of the World Jurassic Heritage.
S. Pedro de Moel: This section ranges in age from Hettangian (?) to Middle Toarcian. Several reasons
appoint this site with an important scientific value. The main arguments are: occurrence of the oldest
known ammonites (Mesozoic) in the basin (Asteroceras obtusum (Sow.), Obtusum Zone; Mouterde,
1967); interesting stromatolite bioconstructions are found at the base of the section (Hettangian?); the
Sinemurian shows an unusual fossil record with levels very rich of bivalves, brachiopods, gastropods
and diverse invertebrate ichnofossils; the Late Sinemurian-Early Domerian corresponds to a large
succession of marl/limestone alternations, with bituminous faciès and a rich necktonic fauna.
Rabaçal: Probably, the most remarkable feature of this point is the continuity of the record from the
Early Pliensbachian to Late Aalenian, showing more than 300m of marl/limestone alternations. This
outcrop is considered as a reference section for the Lower Jurassic of Portugal, due to high
biostratigraphic control. Several and diverse aspects of scientific relevance (palaeontological and
sedimentological) can be observed along this section. Nevertheless, we emphasize two main reasons:
the calcareous morphology controlled by karstic landforms. Secondly, the occurrence in the middleupper Toarcian, of mud mounds with a singular fauna of siliceous sponges and other benthic
organisms (Duarte et al., 2001).
Péniche: Around the cliffs of Cape Carvoeiro, crop out the most representative section of the Liassic
in the basin. The succession, with more than 450m thick, ranges in age between the Early Sinemurian
(dolomitic limestones) to the Aalenian/Bajocian(?) (oopelsparites/ grainstones). All the main
discontinuities known in the basin are recorded in the section. The Toarcian, in particular, shows
siliciclastics and resedimented shallow carbonates. This succession is interpreted as a regressive
submarine fan model (Wright & Wilson, 1984), representing a highly intuitive depositional model.
Besides its scientific interest, these sections are very important concerning educational
activities on the way for several years. They include mainly field-trips and/or specific practical works
performed by very diversified people (from the general public to senior research groups). For all that,
the vulnerability of these outcrops is particularly preoccupying due to the absence of legal
conservation systems, specifically concerning the geological values (vide Henriques, this volume).
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CALCAREOUS NANNOFOSSIL BIOSTRATIGRAPHY AND CARBON
STABLE ISOTOPE SIGNAL OF THE EARLY TO MIDDLE TOARCIAN
FROM THE NORTHERN SECTOR OF LUSITANIAN BASIN
(COIMBRA REGION, PORTUGAL)
Duarte1 L. V., Perilli2N., Diño3 R., Rodrigues3 R. and Paredes1 R.
1 Dep. Ciencias da Terra, Centro de Geociências, F.C.T. Universidade de Coimbra, 3000 Coimbra, Portugal
2 Dep. Scienze della Terra, Università degli Study di Pisa, 56100 Pisa, Italy
3 Petrobras/Cenpes -Cidade Universitaria, Ilha do Fundâo, 21949-900 Rio de Janeiro, Brazil
As well know, during the Toarcian, the Lusitanian Basin is dominated by a monotonous
marl/marly limestone and limestone alternations, usually characterised by rich and diverse necktonic
(belemnites and ammonoids) and benthic (brachiopods, bivalves, crinoids, siliceous sponges)
macrofauna. In the northern sector of the Lusitanian Basin, that is the Coimbra region, the Toarcian
succession is thicker and more hemipelagic than the whole basin (Duarte, 1997). Including Ribeiro,
Fornos and Marmeleira sub-sections, the early-middle Toarcian studied composite-section, furnish
either a continuous calcareous nannofossil record and a useful carbon stable isotopic signal.
The aim of this work is a multidisciplinary study based on faciès analysis, calcareous
nannofossils and stable isotopes, in order to reconstruct the palaeoenvironmental evolution of northern
sector of the Lusitanian Basin. Particular emphasis will be paid on both calcareous nannofossil
biostratigraphy and recognition of the transgressive-regressive cycles based on carbon stable isotopes.
Sedimentological and sequence analysis. The studied composite succession can be subdivided
into three depositional sequences (ST1, ST2 and ST3), characterised by different vertical faciès
arrangements and palaeontological characteristics. The sequence boundaries correspond to the early
Polymorphism Zone, Polymorphum/Levisoni Zone boundary and late Bifrons Zone (Bifrons Subzone).
The most relevant changes, is observed between ST1/ST2, where the faciès of the base of Levisoni
Zone are interpreted as a result of a strong shallowing in the deposition (lowstand).
Calcareous nannofossils. The main composition changes of nannofossil assemblages,
recognized in the analysed smear slides, provide a useful set of nannobiohorizons. It includes the
disappearances of Mitrolithus jansae, Biscutum grande and Biscutum fmchu and the first appearance
of the Carinolithus cantaluppii, around the Polymorphum/Levisoni Zone boundary. Within the
Levisoni Zone, the appearance of Carinolithus superbus is nicely recognizable, though its abundance
increases in the upper part of the zone. Above the Levisoni/Bifrons Zone boundary, the entry of both
D. ignotus and D. striatus take place, unfortunately both species are rare and discontinuous in their
initial range. In the overlying Grádala Zone, the sharp abundance decrease of Lotharingius hauffli is
the last identified nannobiohorizon.
Carbon stable isotopes. Although the carbon-isotope ratio (513C) in carbonate sediments to
show a large variation during the Early-Middle Toarcian, the collected data point out an interesting
trend. Two main positive excursions are observed at the top of Polymorphum Zone (2,6%o) and in the
upper part of Levisoni Zone (3,l%o). Both peaks are interpreted as deepening phases. Between these
two peaks, the minimum value (-0,24%o) observed at the base of Levisoni Zone (base of ST2) is
induced by an abrupt augmentation of continental 12C in the carbonate sediments. The later inferred
deepening phase is supported by the thin-shelled bivalve (like Bositra) richness of horizons belong to
the upper part of the Levisoni Zone.
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JURASSIC CRINOIDEA AND THE IMPACT OF THE T-J BOUNDARY
EXTINCTION EVENT ON NEW ZEALAND FAUNAS
Eagle M. K.
Geology Department, University of Auckland: m.eagle(@,auckland.ac.nz
Natural History, Auckland War Memorial Museum: meagle@akmuseum.org.nz
Jurassic crinoids in New Zealand are preserved rarely as calcite or ferric replacements or
external casts, but mainly as leached-out external moulds - nearly always as disarticulated elements,
mainly columnals, with only a few calices. Many species of crinoid are known from the Triassic of
New Zealand. Preliminary research indicates that a mix of endemic, Tethyan and bi-polar crinoid
species inhabited the Maorian Province during this time. Extinctions at the T-J boundary virtually
ended the distinctive Maorian crinoid fauna, epitomized by the isocrinid Tyrolecrinus and holocrinid
Holocrinus, with the reasonably large (29 species in 15 genera) Triassic population being reduced to a
single species in the Early Jurassic.
This trend is not thought to have been due to limited collecting, an artifact of preservation, or a
lack of suitable faciès, but directly to the T-J extinction event that also affected Ammonoidea,
Brachiopoda, and Mollusca. However, the occurrence of crinoids during the Jurassic, Cretaceous, and
thereafter suggests that favourable conditions had prevailed well into the mid-Cenozoic. New Zealand
Jurassic crinoids all show close relationships with Tethyan assemblages of southern Europe and the
Mediterranean, indicating considerable migratory freedom along the Jurassic Tethyan seaway.
Tethyan migrants include the cosmopolitan pentacrinitids Pentacrinites and Seirocrinus, and
the isocrinid Isocrinus recorded from the late Otapirian (Rhaetian) onwards. The Maorian Province
ceased to exist by the early Middle Jurassic, probably as a result of changed ocean currents and
bathymétrie patterns consequent upon tectonic plate changes in the eastern Tethys-Panthalassa and the
breakup of Gondwana. These changes brought a minor influx of Tethyan and eastern Tethyan benthic
genera including isocrinids Hispidocrinus and Chariocrinus in the late mid-Jurassic (early Meterían;
Callovian). Tethyan migration is also exemplified by the crytocrinid Phyllocrinus furcülatus Speden
known from several localities in rocks of Late Jurassic (Early Puaroan; late Middle to early Late
Tithonian) age. Phyllocrinus is otherwise a western to central Tethyan genus. Jurassic crinoids in New
Zealand are known only from the Murihiku Terrane and are dominated by the Isocrinida with 9
species (2 new) in 8 genera. Jurassic crinoids, like those of the Triassic, are found in middle to outer
shelf-slope depths and appear not to have moved off-shelf into bathyal depths by this time, in contrast
to Northern Hemisphere trends. A Tethyan influence continues into the Cretaceous.

THE PLIENSBACHIAN PELECYPODS ASSEMBLAGES OF NORTH
AFRICA
ElmiS.
UMR5521- UFR Sciences de la Terre - Université Claude Bernard Lyon l - F - 69622 Villeurbanne Cedex.
Mail : Serge.Elmi(g),univ-lvonl.fr

The Large Pelecypods limestones (often named Lithiotis limestones) are nd of some rare
localities of NW Europe. They have been widespread at the beginning (initial carbonate platform

54

VI INTERNATIONAL SYMPOSIUM ON THE JURASSIC SYSTEM, PALERMO 12-22 SEPTEMBER 2002

MER MEDITERRANEE

plates-formes
externes, rampes

terres
émergées
hauts-fonds, îles

FIG. l : LOCATION OF THE CITED LOCALITIES

stage) of a great transgression in conditions similar to those of the similar Triassic Megalodontid
fades. They bear also strong ressemblances with the Diceras-Heterodiceras assemblages which have
been deposited during the regressive stage of the Jurassic cycle (final carbonate platform).
In North Africa, their main development occurred during the Early Pliensbachian («Carixien»)
but they ranged from the Early Liassic (Late Sinemurian) to the Late Pliensbachian (Early
«Domerian», Celebratum zone). The unique well dated datum from the Toarcian is known from the
Western High Atlas (Souhel, 1996) but it can be a reworked megabreccia. It must be emphasized that
the age of the often cited example of the Sidi-el-Abed Mountains (Oran High Plains, Western Algeria ;
Lucas, 1942) has been corrected by Lucas (1952) himself and attributed to the Middle Lias (=
Pliensbachian). Moreover, Marok (1996) has established that these beds are situated below the
occurence of Afnaltheids andProtogrammoceras. In consequence, the main interval of existence of the
«Large Pelecypods assemblage» [mainly Cochlearites, Lithiotis (rare), Protodiceras, Opisoma,
Lithiopema] occurred during the Early Pliensbachian, during the Demonense Zone flooding episode.
The present communication will focus on some outcrops and profiles situated in Western Algeria and
in Morocea.
. - The Grand Pic de l'Ouarsenis (Benhamou et al, 2000, 2002). The Large Pelecypods
assemblage (Cochlearites, Opisoma) settled after a forced regression and ranged from the Demonense
to the Dilectum Zones. They are mainly bio accumulations.
. - The Djorf Tisseddoura and Rhar Roubane hörst (Tlemcen Mountains ; Elmi, 1977, 1982).
The Large Pelecypods occurred below Upper Pliensbachian (Celebratum Subzone) open sea
limestones.
. - The Sidi el Abed Mountains (see above).
. - The SE border of the Béni Snassène Mountains (Lalla Arbia). This profile has not been yet
described. It shows the transition from a protected lagoon with Cochlearites bioconstructions and
bioaccumulations to an oolitic barrier and to an outer shelf with well dated (Tropidoceras spp.) cherty
and siliciclastic limestones from the Demonense Zone (= Upper Jamesoni to Ibex Zones). This
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attribution is confirmed by the interbedding of brachiopods levels within the platform carbonates
(Hesperithyris, Gibbirhynchia curviceps).
. - The classic Bou Dahar outcrops (Dubar, 1948, Elmi et al., 1999). The «Calcaires du Bou
Dahar» have previously been attributed to the Upper Pliensbachian («Domerian»). A Tropidoceras sp.
has been collected in limestones superposed to bioaccumulations with Cochlearites sp., and Opisoma
menchikoffi.
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SOME GENERAL DATA ON THE PLIENSBACHIAN- DOMERIAN
BOUNDARY (PROBLEMS OF BIOSTRATIGRAPHIC
CORRELATIONS)
Elmi S.
UMR5521- UFR Sciences de la Terre - Université Claude Bernard Lyon 1 - F - 69622 Villeurbanne Cedex.
Mail : Serge.Elmi(S),univ-lvon 1 .fr
The designation of a GSGP for thé Pliensbachian - Toarcian boundary presents several
difficulties depending on diverse factors: transgressive events beginning during the latest
Pliensbachian times (Elisa Subzone of the Tethys), tectonic decoupling between subsiding basins and
uplifting shoals, praeccretionnal riflings, numerous gaps (non deposition and/or non recording) , late
Karoo volcanism and possible correlated cooling, hypoxic event. The tectonic decoupling is a
fundamental factor because it provokes the progradations of the platform edges on deepening and
isolated basins (or umbilicus , or gutters). It has long been admitted that the earliest Toarcian was a
period of neat palaeogeographic segregation between the Tethys and the european platforms,
especially according to the distribution of the Dactylioceratids.
Classically, the Dactylioceratids are used as markers and their distribution has been considered
as uneven and due to palaeobiogeographic segregation. On the european edge of the Tethys, the first
group to have been widespread belongs to the subgenus Dactylioceras (Orthodactylites) with D. (O.)
tenuicostatum and D. (O.) semicelatum among other species. D. (O.) semicelatum has been selected as
a zonal index. In the Tethys (from Portugal and the Betics), the Orthodactylites are rare (or badly
documented) and they seem to be replaced by the subgenus D. (Eodactylites) with, particularly D. (O.)
mirabile and D. (O.) polymorphism, the latter being used as a tethyan zonal index. The two zones (NW
european and tethyan) have been considered as equivalent that is roughly correct except the
correlations of their boundaries which are not clear.
Several examples (South West Germany, Iberic Ranges, Portugal, South Rif Ridges of
Morocco) indicate that the Eodactylites are older than the Orthodactylites as it is well documented in
the Péniche profile (Portugal; Ehni et al, 1996; fig. 1). The structure of the populations (Besson,
1998) shows that the time interval corresponding to the Elisa and Polymorphism (= Mirabile )
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Subzones is badly recorded in NW Europe. In consequence , the GSGP must be seek in the Tethyan
realm and it seems that Péniche is the best locality presently available.
Another problem springs up for the correlation between the lower limits of the european
Serpentinum Zone and of the tethyan Levisoni Zone. The beginning of the latter has been often defined
on the appearance of the genus Hildaites which can be more recent than the boundary between the
Tenuicostatum and Serpentinas Zones.
These considerations emphasize the necessity to use two regional charts since we cannot be
certain of the contemporaneousness of the limits. This precaution can avoid wrong correlations of the
dynamic events as the effects of the last Karoo volcanism , the causes and extent of the hypoxic crisis
and the true dates of the transgressions and maximum floodings.
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JURASSIC SEQUENCE BOUNDARIES OF THE ARCTIC AND THE
RIFTING OF THE AMERASIA OCEAN BASIN.
Embry A. F.
Geological Survey of Canada 3303 33 St NW Calgary, AB, Canada, T2L 2A7

The Amerasia Basin makes up the bulk of the Arctic Ocean and it opened by sea floor
spreading in Early Cretaceous. The basin underwent a pre-spread, rift phase in Jurassic. The
stratigraphie and tectonic development of sedimentary basins surrounding the Amerasia Basin
provides insight into the timing of the various episodes of the rifting phase of basin development.
Normal faults that parallel the borders of the Amerasia Basin were initiated in late Aalenian
and are associated with a major Arctic-wide sequence boundary of that age. This sequence boundary
appears to be the rift-onset unconformity.
The next recognizable Arctic-wide, major sequence boundary is latest Callovian to early
Oxfordian in age and all Arctic basins underwent substantial depositional and tectonic reorganization
at this time. It is interpreted that there was a major expansion of the Amerasia rift at this time.
The last two rifting episodes of the Amerasia Basin appear to have occurred in latest
Kimmeridgian-earliest Volgian and near the Jurassic-Cretaceous boundary. Sequence boundaries
across which there are major changes in depositional and tectonic setting occur in all Arctic basins at
these times.
In summary, the rifting of the Amerasia Basin occurred in discrete episodes during the Middle
and Late Jurassic, a time interval of about 35-40 million years. These times of major rift activity had a
profound effect on the adjacent sedimentary basins and resulted in major, Arctic-wide sequence
boundaries.

THE MIDDLE LIAS-UPPER LIAS CROSSING IN THE TODRHADADES (CENTRAL HIGH ATLAS, MOROCCO): GEODYNAMIC AND
BIO-SEDIMENTARY EVENT
Ettaki M.a, Chellai E.H.a, Milhi. A.b, Sadki D. c and Boudchiche L.d
a Faculty of Sciences Semlalia, Department of Geology, B.P. 2390, Marrakech,

b Geological Survey, Oujda,
c Faculty of Sciences, Department of Geology, B.P. 4010, Meknes,
d Faculty of Sciences, Department of Geology, B.P. 725, Oujda.
Introduction: the Todrha-Dades area is situated in the southern part of central High Atlas,
Morocco. This area is principally structured by network of the faults oriented NE-SW and NNW-SSE
inherid from the hercynian phase. The previous work carried out in this area of study are realized on
the basis of the regional cartography and stratigraphy.
Palaeontological aspect: the fauna of ammonoids, known in the Moroccan High Atlas at the
Upper Domerian and the Lower Toarcian, presents a Mesogean seal. It is dominated by Hildoceratides
and Harpoceratides. In the Lower Toarcian, the ammonite fauna is presented in the Polymorphism zone
by the Hildaites and Heodactilites. The association of the harvested ammonites spanning a
Pliensbachian-Toarcian age are dominated by Emaciaticeras, Canavaria, Lioceratoides,
Tauromeniceras and Dactylioceras. The harvested forams are represented by many species and types:
Dentalina, Eoguttulina, Ichtyolaria, Lenticulina, Nodasaria, Lingulina and Reinholdella. Finally, the
ammonites and foraminifera existing on both side of the Polymorphum and Emaciatum zone show that
the chronostratigraphic one.
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Sedimentary aspect: the geologic cross sections illustrate either a progressive evolution of the
sedimentary faciès showing the gradual passing of the Emaciatum zone faciès to the Polymorphum
zone or brutal evolution marked by an important sedimentary unconformity qualified as the «postPliensbachien» as a result of a tectono-eustatic breaking known in all the Atlasic domain, in relation
with the tectonic crisis leading to the dislocation of the Atlasic domain from which indications are
differently expressed both in the centre and edges of the basin.
Geodvnamic aspect: the dislocation of the western tethys carbonate platforms constitutes a
major event known to exist from the Atlantic edges to the western Alps. The paroxysm of the
heterochronous dislocation was in the Domerian-Toarcian passing in the High Atlas. The
unconformity qualified by the «post-Pliensbachian» marks the Domerian-Toarcian crossing in nearly
all the central High Atlas. It corresponds to an important sedimentary break in relation with the
tectonic crisis inducing the carbonate patform dislocation translated by a distension creating the rides
ans sillons. It corresponds also to a paroxysmal dislocation of the Atlasic sillon considered as a phase
of mobility. This phase is underlined by fractures of the Middle Lias reefs and by an angular
unconformity well observed in the Dcerzi locallity. This unconformity limits two formations Aberdouz
and Bin al Ouidane, dated by brachiopods and foraminifera.
Conclusion: this study area is marked by recording of tectono-eustatic and bio-sedimentary
events. These events are not altogheter synchronous in comparison with the limit between the
Emaciatum zone and the Polymorphum zone. Hence, the results obtained from sedimentologic,
tectonic and paleontological faciès are:
*the replacement event of the fauna of the ammonoids coincides perfectly with the limit between the
Emaciatum and Polymorphum zone; it is marked by the disapearence of the Domerian fauna and the
appearance and development of the Dactylioceratidaes forms characterizing the Toarcian;
*the replacement of the microfauna in the centre of the bassin (redeemed forms) is posterior to the
passage of the Emaciatum zone to the Polymorphum zone, these time lags are also marked in the
oriental High Atlas and the Middle Atlas.
*the drastic change of the sedimentation conditions marked by the lithological change,
*the geodynamical events are sitting astride the Middle Lias and the Upper Lias.
The results obtained in the diverse sedimentary environments at the Pliensbachian-Toarcian
limit show that there is an interaction and a conjugaison of many factors such as the eustatic variation.
The distensive tectonic, source of confinement by compartmentalisation and isolation, led to the anoxy
that controls the events of faunal replacements.

WESTERN TETHYS JURASSIC GAPS AS WINDOWS ON THE LAND.
INTERACTION BETWEEN HOT-SPOTS AND GAPS
Farinacci A.
Université di Roma "La Sapienza", Dipartimento di Scienze délia Terra, P. Aldo Moro, 00185 Roma, Italia.
E-mail: < Anna.Farinacci@uniromal.it >
Excellent outcrops with good fossils for timing and environmental reconstruction have been
found in Apennines, Dinarids, Albanids, Taurids and Pontids, evidencing, in Jurassic stratigraphical
sequences, the presence of the Mid to Late Jurassic discontinuity with a long gap and other hiatuses in
Early Jurassic. Limitedly to these eastern Mediterranean regions it has long been recognized that after
Early Liassic, the more active rifting phase is associated with drowning of some portions of carbonate
platforms being the final setting of them drastically a reduction of the rimmed shelves. The
sedimentary faciès became pelagic, going the sea floor near the diphotic zone. The extensional faulting
system caused the formation of wide ramps surrounding rimmed shelves, e.g. Baria Dag in Western
Taurus, Umbria-Marche in Central Apennines, Albanian Ionian zone, showing a strong influence of
the open sea in shallow water.
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But the surprising, unexpected event occurring during drowning was the general subaerial
exposure as enormous windows on the land, acting by opposite push contrasting the drowning. The
longest Mid to Late Jurassic emergence is responsible of the sedimentary "main gap" widespread in
Apennines, Dinarids, Albanids, Taurids and also Pontids. In the geological literature, the sequences of
these regions were considered continuous, and no gaps were recorded. Therefore in
palaeogeographical reconstructions, condensed sedimentation in deep basins was supposed.
By the research data on the contrary, the carbonate platform-ramp systems went in subaerial
exposure, reaching the land environment for average 25 Ma during the "main gap", from Early
Bajocian to Kimmeridgian/Tithonian. Other minor hiatuses are present in the sedimentary sequences.
These uplift events are related to the strength responsible of break-up of Pangea and ascribed to-the
hot-spot presence.
Within the term "hot-spots" there are included many types of phenomena, among them the
lithopheric extension, not only the narrow deep plume tails extending to the core and the plume heads
becoming responsible of the up-doming and more or less volcanic activity. Therefore the plume heads
are the main aspect interesting gaps in the sedimentary evolution of margins of the diverging or
converging plates, being involved in the uplift.
In Eastern Mediterranean regions, by faciès analysis and the new detailed stratigraphy with the
help of radiometric timing, the reading of the Jurassic sedimentary history and consequently the
palaeoenvironmental reconstructions are changing.

THE EARLY-MIDDLE JURASSIC SUCCESSION OF THE MATAGOI
OUTLIER (SOUTH WESTERN SOMALIA): LITHOSTRATIGRAPHIC
AND BIOSTRATIGRAPHIC DATA
Fazzuoli1 M. and Carras2 N.
'Dipartimento di Scienze délia Terra & CNR-IGG, Via La Pira 4, 50121 Firenze, Italy (E-mail:
milvio@dicea.unifi.it); 2IGME, Messoghion 70, 11527 Athens, Greece.
In the extreme south-western part of the Bur Region (South Western Somalia), a limited
outcrop of Jurassic sediments occurs as a synclinalic outlier or a graben within the crystalline
basement. The outcrop of Matagoi was discovered by Stefanini who studied the macrofossils
(Stefenini, 1931-36) and later barely cited by Dominco (1967).
The importance of this outlier derives from several facts: 1) The age of the oldest sediments is
Middle Liassic, i.e. corresponding to that of the oldest marine pelagic deposits of Baidoa, in the
Mandera-Lugh Basin, South Western Somalia; 2) Sedimentation of limestones began abruptly during
Middle Liassic, and was not preceeded by the thick level of elastics (Adigrat Sandstones) widespread
in East Africa; 3) This is the only place of East Africa where a "Lithiotis" faciès has been observed .
The tectonic structure consists of a gentle syncline and gentle anticline.
Six lithological levels have been distinguished and considered informal units.
Unit A - At the base, unconformably above a gneiss, there is a thin veneer (less than 1 m) of
limestones rich in coarse quartz grains («Transgression conglomerate»).
UnitB , about 10 m thick, is formed of calcilutites more or less rich in whole or broken shells of large
and thick-shelled pelecypods («Lithiotis Level») and small isolated corals (bioclastic
wackestones/packstones/floatstones). Stefanini suggested a Liassic age for this level, in accordance
with the presence of « Megalodon sp. ind., Lima punctata Sowerby, Perna sacchü Stefanini and
Trichites acuminata Stefanini ». Broglio-Loriga & Neri (1976) assigned these latter two fossils to
Gervilleiopema - Mytiloperna and to Cochlearites loppianus (Tausch) groups, respectively. At the
base of the unit, we have identified the foraminifer Pseudocyclammina liasica Hottinger, thus
confirming a Middle-Late Liassic age. A partially restricted environment (possibly a tidal channelized
area) may be suggested.
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Unit C , 10 m thick, consists of calcilutites (mudstones and bioclastic wackestones) of a restricted
platform environment. The age is Liassic/?Early Dogger.
Unit D , about 10 m thick, consists mostly of well sorted calcarenites; oolitic and peloidal grainstones
prevail over low energy microfacies; sedimentation occurred in an bigh energy environment, such as
an inner ramp. The age is Liassic/?Early Dogger.
Unit E , 20 m thick, consists of calcarenites and calcilutites: pelletoidal bioclastic packstones with
echinoderms and pelecypods correspond to storm beds in a mid ramp. Algae (Heteroporella sp.) of
possible Dogger age are present.
Unit F is the uppermost identified level, about 100 m thick, and consists of calcilutites; most textures
correspond to mudstones with some open sea faunas (radiolaria, sponge spicules ad foraminifers): they
suggest a subtidal, under wave base environment, possibly an outer ramp. Algae (Heteroporella sp.) of
possible Dogger age are present.
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SEDIMENTARY EVOLUTION AND SEQUENCE STRATIGRAPHY OF
THE ANTALO LIMESTONE (MIDDLE-LATE JURASSIC) IN THE
BLUE NILE (ABAY) BASIN, CENTRAL ETHIOPIA
Fazzuoli1 M. and Carras2 N.
1

Dipartimento di Scienze délia Terra & CNR-IGG, Via La Pira 4, 50121 Firenze, Italy ;
2
IGME, Messoghion 70, 11527 Athens, Greece.

The, Antalo Limestone (Middle-Late Jurassic) crops out in the Northwestern Plateau of
Ethiopia (Mekele, River Abay Basin), in the Danakil Alps and over large areas of the Southeastern
Plateau of Ethiopia. In the River Abay area , the Antalo Limestone overlies the Upper Claystone
Member of the fine clastic and gypsiferous Gohatzion Formation ; along some studied sections (both
sides of the R. Abay gorge ) it is unconformably overlain by Tertiary basalts, while in the R Mugher
valley it is conformably overlain by the Muddy Sandstone Unit. Measured thickness (partial ,due to
erosive upper limit) is about 270 m in the R. Abay gorge. According to the main lithological features,
the Antalo Limestone may be subdivided into three informal lithostratigraphic units: Lower calcareous
unit A; Marly and calcareous unit B; Upper calcareous unit C. The age is Callovian - Kimmeridgian.
The Lower calcareous unit A, about 30 m. thick, in the lower part consists of bioturbated
calcilutites with some marl beds of and shell-rich storm layers (subunit Al), in the middle part of thin
calcilutitic beds alternating with marly beds (subunit A2) and in the upper part of horizontally and
cross-laminated bioclastic and oolitic calcarenites (subunit A3). The deposition environment shows a
deepening-shallowing upward trend, since a mid ramp evolved to an outer ramp and subsequently to a
sheltered platform margin (inner ramp). A sharp flooding surface marks the upward transition to the
Marly and calcareous unit B, about 160 m thick in the Abay R. sections, but thinning up to few meters
in the Mugher R. area, about 70 Km to the south. The outcrops of the lower and upper intervals of this
mostly pelitic unit are poor. The lower part of the intermediate interval of unit B (subunit B1) consists
of a regular alternance of thin calcareous beds and thicker marly levels with abundant bioclastic stormlayers. The upper part of the intermediate interval is constituted by a close alternance of thin silty
calcilutic and marly beds with pelagic fauna and very rare, thin bioclastic storm-layers. We relate
subunit Bl to a mid ramp and subunit B2 to an outer ramp passing to a basin.
Upper calcareous unit C, about 60 m thick, is on the whole a shoaling upward sequence. The
lower part (subunit Cl) consists mostly of parasequences of calcilutitic beds alternating with thinner
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marly beds with abundant bioclastic storm-layers, and represents the mid ramp. The middle part
(subunit C2) consist of thick-bedded, cross laminated, oolitic calcarenites with silicified coral
fragments and represents the inner ramp (oolitic shoals). The upper part (subunit C3) is made up of
bioturbated calcilutites with some marly beds; it represents a subtidal shelf-lagoon passing upwards ,
in adjacent areas, to gypsum, dolomites and shale alternances of supratidal evaporitic environments.
In conclusion, two depositional sequences can be distinguished in the Antalo Limestone of the
R. Abay area. The lower corresponds to unit A; the upper includes units B and C. The contact between
the underlying Upper Claystone Member of the Gohatzion formation and the subunit Al is the basal
Sequence Boundary. The lower sequence corresponds totally to unit A, as subunit Al and A2
represent the Transgressive System Tract and subunit A3 the Highstand System Tract. The boundary
between subunits A3 and B2 is the second Sequence Boundary. The upper sequence comprises the
Units B and C. Subunit Bl and B2 represents the Transgressive System Tract; the Surface of
Maximum Flooding may be placed within subunit B2; subunits Cl, C2 e C3 represent the Highstand
System Tract.

PALYNOLOGY AND SEQUENCE STRATIGRAPHY IN THE MIDDLE
JURASSIC OF SOUTHWEST GERMANY
Feist-Burkhardt(1) S. and Götz(2)A. E.
(1)

Department of Palaeontology, The Natural History Museum, Cromwell Road, London, SW7 5BD, England,
UK, E-mail: s.feist-burkhardt@nhm.ac.uk
(2) Institute of Applied Geosciences, Darmstadt University of Technology, Schnittspahnstrasse 9, D-64287
Darmstadt, Germany,
E-mail: agoetz@geo.tu-darmstadt.de

Dinoflagellate cysts as well as palynofacies have been studied in early Middle Jurassic
sediments of outcrops and core sections from Germany, England, France and Poland. As one example,
the data from a core in SW Germany are presented in detail and compared to the results from the other
regions. The Hasental well comprises a continuously cored succession spanning the uppermost
Aalenian, Bajocian, and lower Bathonian. Based on the well established lithostratigraphic and
biostratigraphic framework in this area, the stratigraphie distribution of sedimentary organic matter
and the dinoflagellate cyst assemblages have been analysed with respect to relative sea level changes.
Palynofacies parameters used for palaeoenvironmental and sequence stratigraphie
interpretations are (1) the ratio of continental to marine organic particles (CONT/MAR ratio), (2) the
ratio of opaque to translucent phytoclasts (OP/TR ratio), and (3) the relative proportion and species
diversity of dinoflagellate cysts. Ternary diagrams are used to decipher transgressive-regressive trends
within the succession by significant proximality changes.
Four 3rd order depositional sequences have been identified by sedimentological signatures and
stratigraphie variations of sedimentary organic matter. Sequence boundaries are marked by a
significant change in the ratio of continental to marine constituents. Transgressive deposits are
characterised by increasing marine particles. Maximum flooding intervals show high values of the
OP/TR ratio and maximum abundances of dinoflagellate cysts. High values of the OP/TR ratio and
high amounts of the marine fraction are still occurring during the early highstand. Within the late
highstand marine phytoplankton is decreasing, phytoclasts and sporomorphs are increasing again. The
major eustatic signal observed in the lower Bathonian (Zigzag Zone) is related to a peak transgression
during the Middle Jurassic of Western Europe.
Throughout the entire succession dinoflagellate cyst assemblages show a more or less steady
increase in diversity. This increase in diversity is superimposed by a major microfloral change in the
Bajocian, when gonyaulacacean cysts take over from phallocystacean and valvaeodiniacean cysts.
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DEEPENING/SHALLOWING CYCLES IN CARBONATE
EPICONTINENTAL PLATFORMS
Fernández-López S.R.
Depto. y UEI de Paleontología, Facultad de Ciencias Geológicas (UCM) e Instituto de Geología Económica
(CSIC-UCM), 28040-Madrid. sixto@geo.ucm.es.
Taphonomic and palaeobiological data enable the interpretation of relative changes of sea
level, cyclical and of different order of magnitude, occurred in carbonate epicontinental platforms.
These palaeontological data are of stratigraphie interest since they provide an independent test of the
cycles distinguished in sequence stratigraphy.
Problems of three categories arise attempting to recognize third-order depositional sequences,
depositional systems or systems tracts in carbonate epicontinental platforms: 1) Lowstand systems
tracts are not usually represented in shallow environments of epicontinental platforms. In these
depositional settings, each third-order depositional sequence corresponds mainly to highstand deposits.
In carbonate epicontinental platforms, the maximum rate of carbonate production takes place during
the development of the highstand progradational depositional systems. 2) Each third-order
depositional sequence comprises a transgressive depositional system of very limited thickness,
developed in deepest or most protected areas of epicontinental platforms. Deposits forming the
transgressive or retrogradational depositional systems typically compose thinning- and fining-upwards
sedimentary sequences containing condensed recorded associations. These sequences are also
classically known to be formed by condensed sediments. Yet, the degree of sedimentary condensation
may be very different according to the relative depth of the platform: condensed sediments are
deposited in distal and deep areas while expanded sediments develop laterally, in proximal and
shallow areas. However, condensed associations are also represented in highstand systems tracts of
shallow areas. 3) In the shallow environments of the platform, where subsidence rates were low, late
highstand (regressive) faciès are largely missing. Consequently, in shallow epicontinental platforms,
the successive depositional sequences are represented by successive highstand systems tracts, showing
the same geometry and composed by similar parasequences or sets of parasequences.
Third-order transgressive/regressive sedimentary cycles and deepening/shallowing cycles
comprise one or more depositional sequences of third order. Transgressive/regressive sedimentary
cycles of third order comprise cyclical variations of relative sea-level. Yet, environmental
deepening/shallowing cycles of third-order, also involving cyclical variations of the potential of
accommodation of sediments, can exclusively result from cyclical variations of the subsidence. The
transgressive/regressive cycles can be inferred on the basis of the time-space relationships between the
different environments which compose the deepening/shallowing environmental cycles. In carbonate
epicontinental platforms, relative changes of sea level resulting from eustatic movements and
subsidence also led to particular taphonomic cycles: the so-called deepening/shallowing taphocycles.
Recorded associations of ammonites formed in carbonate epicontinental platforms can be grouped on
the basis of taphonomic criteria in taphorecords of different categories: incipient-, mean- or advanceddeepening, as well as incipient-, mean- or advanced-shallowing. The identification of
deepening/shallowing cycles is of utmost importance in interpreting the transgressive/regressive cycles
in carbonate epicontinental platforms,where no evidence of coastal onlap is preserved but fossiliferous
sediments of outer platform are widely developed, as it occurs often in the European platforms during
the Jurassic.
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TAPHONOMY, FACIES AND PALAEOENVIRONMENTAL ANALYSIS
Fernandez-Lopez S.R.
Depto. y UEI de Paleontología, Facultad de Ciencias Geológicas (UCM) e Instituto de Geología Económica
(CSIC-UCM), 28040-Madrid. sixto@geo.ucm.es.
Tías scientific session will be aimed to show some concepts and methods of current research
on taphonomy of Jurassic fossils and faciès. Taphonomic data are relevant for biostratigraphical and
biochronostratigraphical studies. Taphonomic results of ammonites and other guide fossils in Jurassic
deposits can be of chronostratigraphical and geochronological interest. A part of the session will be
devoted to applied taphonomy and the use of taphonomic criteria in interpreting palaeoenvironmental
conditions and changes. Models of taphofacies relate preservational features of fossiliferous deposits
to palaeoenvironmental parameters. However, the stratigraphical record and the fossil record are
different in nature, and they can be dissociated and studied separately. The fossil record may supply
relevant data on sedimentary environments and processes which have left no traces in the
stratigraphical record. The identification of such fossils is of utmost importance in interpreting the
environmental cycles of Jurassic epicontinental platforms, when no stratigraphie record is preserved
but reelaborated elements are widely recorded. Palaeontological knowledge provide data to identifying
discontinuities and cycles in the stratigraphical record. Conversely, the stratigraphie knowledge
provide a predictive framework within which to test palaeontological cycles and discontinuities.
Contributions (oral or poster presentations) dealing with palaeoenvironmental interpretation of
Jurassic fossils and fossiliferous deposits, taking into account taphonomic criteria, are welcome.

THE MIDDLE JURASSIC EASTERN MARGIN OF THE IBERIAN
PLATFORM SYSTEM (EASTERN SPAIN)
Fernandez-Lopez S.R.(1) and Gómez J.J.(2)
1) Depto. y UEI de Paleontología, Facultad de Ciencias Geológicas (UCM) e Instituto de Geología Económica
(CSIC-UCM), 28040-Madrid (Spain).
2) Depto. y UEI de Estratigrafía, Facultad de Ciencias Geológicas (UCM) e Instituto de Geología Económica

(CSIC-UCM), 28040-Madrid (Spain).
Palaeogeography and faciès distribution of the eastern margin of the Iberian platform system
during the Middle Jurassic are reconstructed, on the basis of outcrops and well logs data. A system of
extensional faults was the major fector determining the differentiation of several shallow, carbonate,
epicontinental platforms, which are of utmost importance in interpreting the communication routes
between the Western Tethys, the Protoatlantic and the Central Atlantic Ocean during the Middle
Jurassic. In the northeastern part of this faulted platform system, the occurrence of a listric fault,
dipping towards the east, conditioned the development of a Late Bajocian differentiated subsident area
named Catalan Basin. A comparison of the lithostratigraphic units valid for most of the Iberian
platforms and the Catalan Basin is shown and its equivalence with the correlative units in Majorca is
discussed.
From a sedimentological and palaeogeographical point of view, Middle Jurassic deposits are
represented by a thick pile of carbonates with minor marls interbedded. Internal platform faciès attach
to the Iberian Massif are developed in the western portion of the platform system. This faciès are
clearly differentiated from oolitic and bioclastic limestones, representing a high energy belt, to lime
mudstones and dolomitic limestones, corresponding to confined and low energy environments.
External platform faciès composed of fine-grained, ammonite-bearing carbonates, and locally
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including spongiolitic deposits, are developed in the central portion of the platform system. Faciès
associated with a palaeogeographical high during the Middle Jurassic are represented mainly by
dolomitic deposits in the faulted block of El Maestrazgo, located in the eastern portion of the platform
system.
From a palaeobiogeographical point of view, the ammonite recorded associations from this
Iberian platform system are taxonomically similar to the associations of several northerly European
epicontinental basins. A Sub-Mediterranean zonation can be recognized, although most of the
ammonites shells correspond to adult individuals arrived by necroplanktic drift from more open
marine or oceanic areas. The ammonite fossil assemblages of the Iberian platforms are composed of
Sub-Mediterranean taxa, on which Phylloceratina and Lytoceratina represent less than 1% of the
whole Middle Jurassic ammonoids. However, Middle Jurassic Phylloceratina and Lytoceratina are
common in Majorca. The Iberian platform system and Majorca were palaeogeographically two
separate areas, maintaining diverse biogeographical and taphonomic dispersal ways in the Middle
Jurassic.
In terms of Sequence Stratigraphy is noteworthy the development of expanded, outer shelf
sections in the Catalan Basin during the Garantiana Biochron (Late Bajocian). Along this episode, the
Iberian platform system reached the maximum bathymétrie values and acted as a biogeographical
dispersal area for some taxonomic groups of ammonoids characteristic of the West Tethyan Subrealm.

UPPER BAJOCIAN - LOWER BATHONIAN AMMONITES OF CABO
MONDEGO SECTION (PORTUGAL).
Fernandez-Lopez S.R. (1) and Henriques M.H. (2)
1) Depto. y UEI de Paleontología, Facultad de Ciencias Geológicas (UCM) e Instituto de Geología Económica
(CSIC-UCM), 28040-Madrid (Spain).
2) Departamento Ciencias da Terra, Universidade de Coimbra, 3049-Coimbra (Portugal).
The Cabo Mondego outcrop exposed along the cliffs, on the western margin of the Iberian
Plate, show an expanded section of Lower Bathonian deposits containing abundant ammonoids. Upper
Bajocian deposits correspond to similar faciès, although ammonoids are scarce. Muddy limestones
alternate with marlstones. Beds are normally under 50 cm thick, and marly intervals under 70 cm.
Thickening upwards sequences, of metric thickness, are common. Fining upwards sequences are
scarce. Several planar based turbidites have been identified near the boundary between the Garantiana
and Parkinsoni zones. Macrofossils include ammonoids, bivalves (Bositra), rhynchonellid
brachiopods, crinoids and belemnites. Carbonized wood fragments of centimetric size are also present.
Bioturbation structures are common (Zoophycos and Chondrites, in particular). Resedimented and
reelaborated ammonoids are dominant. The degree of ammonite packing (estimated by the difference
between the number of specimens and the number of fossiliferous levels divided by the number of
fossiliferous levels) display low values, but the ammonite stratigraphical persistence (proportion of
fossiliferous levels) display high values. Ammonite shells and internal moulds normally appear
scattered in the sediment, showing no pattern of imbricated or encased regrouping. The aragonitic
shells have been dissolved. Moldic porosity is filled by spar cement. These fossiliferous deposits were
developed in an open sea, on a distal and outer environment of carbonate ramp, below wave base.
New field sampling, along up to thirty metres of thickness, allow to distinguish the two
highest zones of Bajocian (Garantiana and Parkinsoni zones) and the lowest zone of Bathonian
(Zigzag Zone). Parkinsonids characterizing the northern European faunal region or Subboreal
Province, as well as Phyllo- and Lytoceratina characterizing the Mediterranean Province, are very
scarce. The Garantiana Zone is characterized by the abundance of Spiroceras annulatum
(DESRAYES), associated with Prorsisphinctes [M] - Vermisphinctes [m], Garantiana [M] and
Oppelia subcostata (J. BUCKMAN). Specimens of Sphaeroceras and Trimarginia have been
identified. However, the uppermost Bajocian zone, the Parkinsoni Zone, is poorly characterized due to
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the scarcity of well preserved ammonoids. Specimens of Dimophinites occur, but possibilities for
correlation of the youngest Bajocian ammonoids with those from Mediterranean and Subboreal
provinces remain quite limited.
The Lower Bathonian boundary may be established by the first appearance of the genus
Morphoceras. The Convergens Subzone may be subdivided into a lower biohorizon with the
development of Zeissoceras [M] - Nodiferites [m], Lobosphinctes [M] - Planisphinctes [m], and
Procerozigzag [M]- Zigzagiceras [m], and an upper biohorizon characterized by the abundance of
Morphoceras [M]- Ebrayiceras [m] and Procerites [M]- Siemiradzkia [m]. In the oldest Bathonian
biohorizon, a specimen of Gonolkites convergens BUCKMAN has been found. These biohorizons
respectively correspond to the Parvum and Macrescens subzones recognized in diverse areas of the
Submediterranean Province.

FOSSILIZATION OF AMMONITES IN ADVANCED DEEPENING
ENVIRONMENTS (HIGHEST MIDDLE TO LOWEST UPPER
OXFORDIAN, IBERIAN RANGE, SPAIN).
Fernandez-Lopez S.R. (1) and Meléndez G.

(2)

1) Depto. y UEI de Paleontología, Facultad de Ciencias Geológicas (UCM) e Instituto de Geología Económica
(CSIC-UCM), 28040-Madrid (Spain).
2) Depto. de Geología (Paleontología), Universidad de Zaragoza, 50009-Zaragoza (Spain).
In the Riela area (Zaragoza, Aragonese Branch of the Iberian Range), the upper part of the
Yatova Formation show an alternation of wackestone beds and marly intervals, bearing abundant
sponges and ammonites from the upper Bifurcatus Zone (Middle Oxfordian) and Hypselum Zone
(Upper Oxfordian). This studied faciès is a marly limestone interval ranging from wackestone to
packstone and boundstone. The upper boundary represents a gradual faciès change from micritic,
sponge limestones to more siliciclastic and argillaceous siltstones. However, a stratigraphie gap of the
Bimammatum Zone (Upper Oxfordian) has been locally recognized in this faciès change. The marly
stratigraphie interval bearing abundant sponges and ammonites is generaly under 1 metre thick,
representing a condensed section. Limestone beds are generally 10 to 40 cm thick. Small sponge mud
mounds some few metres wide and less than 50 cm high are locally developed. Thickening and
coarsening upwards sequences of decimetric thickness are common. Thinning and fining upwards
sequences are scarce, and generally developed between the reliefs formed by sponge mounds.
Hardground surfaces, ferruginous crusts and glauconite grains are common. Macrofossils of other
benthic taxonomic groups, including terebratulid and rhynchonellid brachiopods, bivalves, gastropods,
serpulids, bryozoans, crinoids and echinoids are, however, very scarce. Microbial crusts are scarcely
developed. Bioturbation textures are common. These Oxfordian deposits are interpreted as developed
in an open marine, moderately deep carbonate platform, showing uniform low-energy conditions with
extremely reduced carbonate and terrigenous background sedimentation, and very low sedimentation
rates, during the late Bifurcatus to Hypselum zones (latest Middle to earliest Late Oxfordian). The low
diversity of the benthic fauna, scarce development of sponge bioherms and ammonite populations
inhabiting the platform are palaeobiological criteria which corroborate these palaeoenvironmental
conditions. Ammonite assemblages are composed of Sub-Mediterranean taxa. Over 900 ammonite
specimens have been collected from the upper Bifurcatus and Hypselum zones. Oppeliidae (44,2%)
and Perisphinctidae (41,5 %) are dominant. Aspidoceratidae (12,2%) are common. Haploceratidae
(2,0%) are scarce. One specimen of phylloceratid has been found. Lytoceratids are virtually absent.
Ammonoids are commonly preserved as concretionary calcareous moulds of reelaborated elements.
Resedimented shells are scarce. The degree of packing of ammonite remains and the stratigraphical
persistence display high values. The occurrence of high concentrations of reelaborated ammonites,
including taphonic population of type 2, phragmocones completely filled with sediment, and

66

VI INTERNATIONAL SYMPOSIUM ON THE JURASSIC SYSTEM, PALERMO 12-22 SEPTEMBER 2002

homogeneous concretionary internal moulds, bearing no signs of abrasion, bioerosion or encrusting
organisms (such as serpulids, bryozoans or oysters) are taphonomic criteria indicative of deep marine
environments, below wave base, associated with sedimentary starving during a transgression or an
episode of relative sea-level rise in the carbonate epicontinental platform. In conclusion, the
occurrence of this ammonite recorded association confirms the development of an advanced deepening
phase, within a 3rd order deepening/shallowing cycle, in the Aragonese platform, during the late
Bifiircatus to Hypselum zones. Dish- or plate-shaped hexactinosan sponges are dominant, ranging in
size from a few millimetres to twenty centimetres. Thin tube-shaped sponges are scarce, and smaller in
size.

TAPHONOMY OF AN AMMONITE RECORDED ASSOCIATION
(MURCHISONAE ZONE, AALENIAN, IBERIAN RANGE, SPAIN).
PALAEOENVIRONMENTAL IMPLICATIONS.
Fernandez-Lopez S.R.(1) and Martinez G. (1)
1) Depto. y UEI de Paleontología, Facultad de Ciencias Geológicas (UCM) e Instituto de Geología Económica
(CSIC-UCM), 28040-Madrid (Spain).
Murchisonae Zone ammonites are very scarce in the Iberian Range, mainly as a result of gaps
in the geological record. However, a recorded association of ammonites, located in the so-called
Barranco de Bocafoz outcrop, near Belchite (Zaragoza, Aragonese Branch), shows abundant
specimens of characteristic taxa from the lowest part of the Murchisonae Zone. The total number of
the Murchisonae studied ammonites is up 460. Specimens of the subfamily Leioceratinae are
dominant (83,0 %), being the genera Cypholioceras [M], Leioceras [m] and Ancolioceras [M+m] the
most common ammonites. Specimens of the subfamily Graphoceratinae are scarce (12,9 %), but
Ludwigia [M+m] are well represented in the association. Specimens of the subfamily
Hammatoceratinae are very scarce (2,8 %), although several species of the genera Pseudammatoceras
[M] and Bredyia [M] have been recognized. Tmetoceratinae, in particular the genre Tmetoceras
[M+m], are very scarce (1,3 %). Phylloceratina and Lytoceratina are virtually absent. Consequently,
this ammonite fossil assemblage is composed of Sub-Mediterranean taxa. This association is recorded
in a bed composed by yellow-brown, mudstone to wackestone limestones, ranging in thickness from
10 to 30 cm. Textures and structures of bioturbation are common (Zoophycos in particular).
Macrofossils, especially ammonites, are abundant. Bivalves, gastropods, terebratulid and
rhynchonellid brachiopods, nautiloids, crinoid ossicles and belemnite guards occur. Those taxa which
preferred firm or hard sedimentary grounds are absent. These Aalenian deposits are interpreted as
having been deposited in an open, shallow, carbonate platform. The taphonomy of the ammonite
remains of this association is described in terms of preservational state, specifically the degree and
nature of biodégradation, encrustation, sedimentary infilling, mineralization, abrasion, bioerosion,
dissolution, taphonomic distortion, necrokynesis and fossildiagenetic displacements (reorientation,
disarticulation, dispersal, regrouping and removal). The ammonites are commonly preserved as
calcareous moulds of resedimented shells (i.e., displaced on the sea-bottom, before their burial). It is
noteworthy the diverse structure of the populations shells in accordance with the taxonomic group.
Hammatoceratinae and Tmetoceratinae are represented by taphonic populations of type-3 (i.e.
composed of polyspecific shells showing uni- or polymodal and asymmetric distribution of size
frequencies, with negative skew; shells of juvenile individuals are absent, microconchs are very scarce
and shells of adult individuals are predominant). Most of these Murchisonae ammonite shells represent
ademic organisms and are interpreted as allochthonous elements having arrived at their present
location by necroplanktic drift from northern, more open marine or oceanic areas. In contrast,
Leioceratinae and Graphoceratinae are represented by taphonic populations of type-2 (i.e. composed
of mono- or polyspecific shells, showing unimodal and normal distribution of size-frequencies;
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microconchs represent a low proportion and shells of juvenile individuals are scarce, whilst shells of
adult individuals are common). The occurrence of taphonic populations of type 2, showing no signs of
sorting by necroplanktic drift or transport, is indicative of autochthonous biogenic production of
shells. In conclusion, the occurrence of this recorded association confirm the development of a last
phase of advanced shallowing of a deepening/shallowing cycle of 3rd order, in the Aragonese platform,
during the upper part of the Opalinum Zone and the lowest part of the Murchisonae Zone.

LATE JURASSIC - EARLY CRETACEOUS AMMONITE
ASSEMBLAGES FROM THE MECSEK MTS., SOUTHERN HUNGARY
Fözy I.
Palaeontological Department, Hungarian Natural History Museum
In the Mecsek Mts, the thick clastic, coal-bearing, Lower Jurassic deposits are covered by
pelagic, nodular marls, cherts and limestones of Middle ad Late Jurassic age. Megafossils are
generally abundant, but in the Upper Jurassic rocks, ammonites are scarce (Fözy, 1993). Oxfordian
ammonites (including Phylloceratids, Lytoceratids, Oppeliids, Aspidoceratids and numerous
Ataxioceratidae, such as Orthosphinctes) are known from a single limestone bank, near
Zengovárkony, representing a narrow interval (Bimammatum Zone) of the upper part of the stage.
There is a one metre thick nodular, marly bed above the Oxfordian bank, which yielded a rich
Kimmeridgian ammonite fauna (including many specimens of Taramelliceras, Aspidoceras,
Hybonoticeras, Ataxioceratidae div. sp., rarely Nebrodites and Pseudowaagenia). The fauna suggest,
that within the few beds, different Upper Kimmeridgian horizons (Cavouri and Beckeri Zones) can be
traced. A low diversity Early Tithonian ammonite fauna (including Haploceras, Pseudolissoceras,
Semiformiceras, Anaspidoceras, Aspidoceras and Virgatosimoceras) was collected from different
localities. The assemblages represent the Darwini and probably also the Semiforme Zones.
No Late Tithonian or Berriasian ammonites were found in the Mecsek Mts., but the Lower
Cretaceous vulcanosedimentary succession above the Jurassic rocks in the Kisújbánya Basin yielded
Valanginian (Pertransiens, Campylotoxus, and ?Verrucosum Zones) ammonites such as
Phylloceratids, Lytoceratids, Neolissoceras, Thurmanniceras and Olcostephanus, (Bujtor, 1993).
From palaeobiogeographic point of view, the Early Jurassic fossils of the Mecsek Mts. were
understood as of typical north-western European affinity. However, there is an increasing
Mediterranean character of the ammonite fauna from the Mid-Jurassic onward. The scarce Late
Jurassic - Early Cretaceous cephalopod assemblages
suggest already a strictly
Submediterran/Mediterranean affinity.
The study was sponsored by the Hungarian Scientific Research Fund, project number:
T34208.
References
Bujtor L: (1993): N. Jb. Geol. Palaeont. Abb., 188/1, 103-131
Fözy I. (1993) - Földtani Közlöny, 123/4, 441-464.
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ENVIRONMENTS, FAUNAL PATTERNS AND TAPHONOMIC
PROCESSES IN THE KACHCHH RIFT BASIN, WESTERN INDIA,
DURING THE JURASSIC
Fürsich1 F.T., Callomon2 J.H., Pandey3 O.K. and Jaitly4 A.K.
'Institut für Paläontologie, Universität Würzburg, Pleicherwall l, D 97070 Würzburg, Germany; 2129 Moffats
Lane, Brookmans Park, Hatfield, Herts AL9 7RP, Department of Geology, University of Rajasthan, Jaipur 302
004, India; Department of Geology, Bañaras Hindu University, Varanasi 221 005, U.P., India
The Kachchh Basin, a Mesozoic rift basin situated at the western margin of the Indian plate,
was filled in the Jurassic largely with siliciclastic sediments. They represent environments ranging
from fluvial systems, coastal plains, deltas, and brackish embayments to shallow marine ramp and low
energy basin, the latter exhibiting, at times, signs of sediment starvation. Sedimentation took place
cyclically, controlled by eustatic sea level changes of different orders of magnitude as well as by
regional tectonic events and by climate. The basin was populated by a diverse benthic macrofauna that
belonged to the Ethiopian faunal province, dominated by bivalves, with brachiopods, gastropods,
corals, serpulids, and sponges as additional elements.
The fauna can be grouped in 42 benthic associations and several assemblages, the spatial
distribution of which was controlled by a variety of environmental parameters, in particular substrate,
energy level, salinity, and climate, and which replace each other along onshore-offshore transects. The
temporal distribution of the benthic fauna is related to the cyclic sedimentation pattern and to largescale climatic changes. Shell beds preferentially occur as reworked transgressive lags at the base of
transgressive systems tracts or as autochthonous, highly time-averaged concentrations in the maximum
flooding zone, whereas sediments of the highstand systems tracts are either unfossiliferous or contain
shells in low density. A period of high water temperatures in the Middle and Late Bathonian led to the
establishment of oligotrophic conditions and the incursion of tropical faunal elements as is evidenced
by the appearance of the bivalve Eligmus and high diversity coral meadows. A change to cooler and
more humid conditions in the Callovian resulted in the dominance of low-diversity associations
characterised by deposit-feeding nuculid bivalves in the deeper parts of the basin. Towards the end of
the Jurassic, when the basin had become largely infilled, the most conspicuous shallow water elements
of the benthic fauna were trigonioid and astartid bivalves that evolved rapidly and became the most
characteristic faunal elements not only within the Kachchh Basin, but also in other parts of the
Malgassy Gulf.

„CONDENSED" FAUNAS ON A SUBMARINE ESCARPMENT THE MIDDLE JURASSIC AMMONITES OF MONTE KUMETA,
WESTERN SICILY
Galácz A.
Department of Palaeontology, Eötvös L. University, Budapest, Hungary
Monte Kumeta, an inlier of the NW Sicilian Trapanese unit, has been a well-known locality of
Middle Jurassic ammonites since the publication of Wendt's landmark monograph (1963). Today the
best exposures of the Middle Jurassic rocks of Monte Kumeta are in Cava Cerniglia, near the top of
the hill. Here the post-Toarcian - pre-Oxfordian Rosso Ammonitco Inferiore limestone is sandwiched
between a massive crinoidal limestone below, and a varicoloured nodular marl above. Within the red
limestone ferromanganese-coated discontinuity surfaces appear. These hardgrounds are the main
sources of the fossils, mainly ammonites, though ammonites come rarely from the hardground-
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bounded limestone beds also. Accordingly, several faunal levels were identified. This is an
advancement compared to the earlier stratigraphie data which referred to this Rosso Ammonitico as
with a single „condensed" or „mixed" fauna. The following faunal levels were identified: Lower
Bajocian (Sauzei or Humphriesianum Zone), Upper Bajocian (Garantiana Zone), Upper Bajocian
(Parkinsoni Zone), Upper Bathonian (Retrocostatum Zone), and Middle Callovian (Anceps Zone).
Some sporadic ammonite finds suggest that a Lower Bathonian (Zigzag Zone) level may also exist,
and items in the composite faunal lists of Wendt (1963, 1965) additionally indicate at least two
Aalenian and a Middle Bathonian levels.
Inspecting the northward progress of quarrying in Cava Cerniglia in the past 20 years, it
became clear that the number of condensation horizons decreases northwards, i.e. toward the top of the
hill. The faunal lists of Wendt (op.cit), based on collections from the early 1960's, indicate more
levels than what we found in the 1980's, while most of the younger levels (e.g. the Upper Bathonian
and the Middle Callovian) can be well traced today. This tendency results that Wendt's Aalenian
levels, and the Lower Bajocian one discovered in the early 1980's, could not be found in recent years.
These records unequivocally indicate the depositional geometry of the Rosso Ammonitico: parallel
with the northward thinning (from 2.5 m to 0.5 m) of the formation, the stratigraphically older
hardgrounds pinch out, while the higher ones prevail.
The fossils in the faunal levels show diagnostic taphonomic features, which indicate different
depositional and preservational stories. The depositional setting apparently favoured the re-working of
lithified ammonite internal moulds which were exhumed at temporarily emerged submarine sites
nearby. These accumulations show clear traces of transport by currents (imbrication of manganesecoated internal casts in the red limestone), or sinply lumping of fragmented-then-coated, bodychamber-lacking, worn specimens in the ferruginous crusts of the hardgrounds.
The stratigraphie evaluation, as well as the taphonomic interpretaion of the assemblages in the
hardgrounds of different ages and different distribution evidence that the Middle Jurassic Rosso
Ammonitico limestone of Monte Kumeta was deposited on a slope of stepped surface. Our recent
studies on the whole Lower and Middle Jurassic sequence (Di Stefano et al. 2001) indicated that this
slope was a part of a Jurassic submarine escarpent which straddled the border between the Kumeta
structural high and the southerly Marineo basin.
References
Di Stefano, P. et al. (2001): Faciès, 46, 273-298.
Wendt, J. (1963): Boll. Soc. Paleont. It., 2/1, 57-145.
Wendt, J. (1965): N. Jb. Paläont, Mh., 1965, 286-311.

THE SOUTHERN ALPS: A KEY AREA FOR A COMPLETE CARBON
ISOTOPIC STRATIGRAPHY ACROSS THE TRIASSIC/JURASSIC
BOUNDARY
Galli M.T. *, Jadoul F. *, Bernasconi S. M. ** and Weissert H. *
'Dipartimento di Scienze délia Terra, Università di Milano
"Geologisches Institut, ETH Zürich

The latest Triassic was a period of intense biological change that culminated in one of the five
largest and most enigmatic mass extinction events (Tanner et al., 2001) of the Phanerozoic. A clear
assessment of the Late-Triassic mass extinction has been hindered by the scarce number of continuous
marine sections spanning the Triassic/Jurassic boundary. In the western Southern Alps, the Bergamasc
Alps provide an excellent opportunity to study the latest Triassic-earliest Jurassic sequence without
stratigraphie gaps or hiatuses. An integrated approach has been used to characterize the stratigraphie
and paleo-environmental setting of this area across the Triassic/Jurassic boundary, applying
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palynological, lithological and stable isotope techniques. This study offers the opportunity to test
models proposing major C-cycle perturbations as the cause of the extinction event.
In the Western Southern Alps, the Rhaetian-Hettangian is represented by four shallowingupward, third-order-tectono-eustatic sequences. The two Rhaetian sequences are well organized into
several, decameter to meter scale, shale-carbonate parasequences that document the regional
evolution, from a distal to a proximal depositional environment of an articulated homoclinal carbonate
ramp (Zu Limestone, Lakew, 1990; Jadoul et al., 1994). The Hettangian ooidal and peloidal
"Bahamian" carbonate platform deposits (Conchodon Dolomite) developed following a regional
transgression indicated by the presence of thin-bedded, dark grey subtidal micritic limestones
(uppermost Zu Limestones, Jadoul et al., 1994). Palynological studies conducted on numerous
sections have enabled the location of the T/J boundary in the micritic limestones of uppermost Zu
Limestone. The boundary is identifiable in the same stratigraphie position and facilitated the
correlation between the sections. Within this séquence-stratigraphie setting, the T/J boundary in the
Bergamasc Alps corresponds to the maximum flooding of the first Hettangian sequence (Cirilli et al.,
2001).
Here we present detailed records from two of the most well-exposed sites, the Albenza and the
Iseo sections. The carbon isotopic signal, based on the analysis of bulk carbonate samples, is used as a
proxy for stratigraphie correlation and for paleo-environmental interpretation. Data show a 2%o
positive excursion with a maximum value of +4%o at the close of the Triassic. A 2%o negative shift in
C-isotope values occurs just after the Triassic/Jurassic boundary. Major disappearance of marine
organisms (Lakew, 1990; Borsato et al., 1994) starts before the Triassic/Jurassic boundary and
coincides with the base of the positive C-isotope anomaly, possibly recording a perturbation of the
global C-cycle across the Triassic/Jurassic boundary.
References
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TAPHONOMIC STUDY OF SOME JURASSIC BRACHIOPODS FROM
THE NORTHERN CALCAREOUS ALPS (AUSTRIA-GERMANY)
Garcia Joral F.
Departamento y U.E.I, de Paleontología, Facultad de Ciencias Geológicas (U.C.M.) e Instituto de Geología
Económica (C.S.I.C.-U.C.M). Ciudad universitaria s/n. E-28040 MADRID (SPAIN).
This work is part of a wider research on the brachiopods from the Lower Dogger of the Northern
Calcareous Alps described by Rothpletz (1886). Four distinctive fossil assemblages (Ze.l - Ze.4),
collected at the locality of Zehrer in the Allgäuer Alps, are studied from a taphonomic point of view. The
stratigraphie relative position of these fossiliferous levels is difficult to establish, due to the limited
outcrop conditions.
In Ze.l the biostratinomic fragmentation of the remains together with the graded bedding indicate
that the fossils have been subject to resedimentation processes. These features are less evident in the other
three associations, though the absence of individuals preserved in life position and the high proportion of
specimens in a position of mechanical balance, suggest processes of resedimentation of a smaller degree.
The likeness between the infillings of these shells and the matrix is an additional evidence of
resedimentation without reelaboration. The four brachiopod associations are considered, therefore,
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contemporary with the sediments in which they are included and without significant taphonomic
condensation.
Although no major differences are observed in the sedimentary infilling or in the cementation
processes at each of the four sites, the four associations differ, however, in some of their taphonomic and
paleobiological features, such as the ranges and relative frequencies in the size of the elements, the degree
of fragmentation, the degree of packing type and the pattern of inclination, as well as in the taxonomic
composition and diversity.
These features indicate the associations were buried as a consequence of turbulence events, within
a generalised situation of low sedimentation rate. The turbulence events, however, differed from one
association to the other. In the case of Ze.l, the event of turbulence must have been of higher energy,
since positive graded bedding is observed. The brachiopods in the other three associations are
distributed in a more even way, less densely packed, and with a preferable horizontal orientation
which is more marked in Ze.3 and Ze.4.
The taphonomic and paleoecologic gradients observed among the four associations also suggest a
temporary order. They can be interpreted as four temporarily successive associations, without signs of
taphonomic condensation. Keeping in mind the comparison of these associations with the well-known
ones in other basins, it is highly probable that Ze. 1 is the oldest association and Ze.4 the most modern.
References
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A UNIFIED BOUNDARY OF THE MIDDLE/UPPER OXFORDIAN IN
THE SUBMEDITERRANEAN PROVINCE
Glowniak E.
Institute of Geology of the University of Warsaw
The lower boundary of the Submediterranean Upper Oxfordian is placed at the base of the
Wartae Subzone of the Bifurcatus Zone (Glowniak 2000). The base of the Wartete Subzone, as
recognized in the type area of the index taxon (central Poland) is marked by pronounced changes in a
shell morphology of the perisphinctid ammonites (both micro- and macroconchs), what is easily
recognizable in other areas of Submediterranean Europe. The base of the Wartae Subzone corresponds
to the lower part of the Schilli Subzone as distinguished in western part of the Submediterranean
Province (Cariou & al. 1971; Cariou et al. 1997, Gygi 2001). The early species of the Boreal genus
Amoeboceras occurring close to the lower boundary of the Wartae Subzone in central Poland (Matyja
and Wierzbowski 1994) shows, that the base of the Submediterranean Upper Oxfordian (sensu
Glowniak 2000) is nearly coeval with the base of the Boreal Upper Oxfordian as proposed by Sykes &
Callomon (1979). The base of the Submediterranean Upper Oxfordian sensu Giowniak (2000) has thus
a large correlation potential.
Of the Middle/Upper Oxfordian boundary proposals for Submediterranean Europe, the newly
proposed boundary is close to (but it lies below) the one placed at the base of the Stenocycloides
Subzone of the Bifurcatus Zone (see Cariou & al. 1997). On the other hand, the new boundary differs
markedly from the Middle/Upper Oxfordian boundary placed at the base of the Bimammatum Zone,
rather widely accepted in Submediterranean Europe (e.g. Cariou & Meléndez 1990).
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JURASSIC PALEOGEOGRAPHY OF THE WORLD
Golonka J.
Jagiellonian University, Krakow, Poland
Four time interval maps were constructed which depict the plate tectonic configuration and
paleogeography during the Jurassic time. They constitute the newest version of the global maps (see
Golonka et al, 1994, 1997). Generally, the individual maps illustrate the conditions present during the
maximum marine transgressions of higher frequency cyclicity within the Absaroka sequence of Sloss.
The relative sea-level cyclicity, chronostratigraphy and regional unconformities provide the basis to
partition the higher frequency depositional cycles into subdivisions.
The maps were constructed using the following defined steps:
1. Construction of base maps using the plate tectonic model. These maps depict plate boundaries
(sutures), plate position at the specific time and outline of present day coastlines.
2. Review of existing global and regional paleogeographic maps.
3. Posting of faciès and paleoenvironment database information on base maps.
4. Interpretation and final assembly of computer map files.
During the Early Jurassic the Paleotethys Ocean was finally closed and the Cimmerian
continent collided with Asia causing the Cimmerian orogeny. The subduction zone was locked and
jumped into a new position south of the accreted continent. The assembly of eastern Pangea was
completed. The Mongol-Okhock ocean embayment still invaded Asia from the Panthalassa ocean
during Triassic - Early Jurassic, This basin was closed tightly in the Jurassic, and this was followed by
folding and intrusion of granitic batholiths in Mongolia and the trans-Baikal area.
The separation of North America and Gondwana was initiated by Triassic stretching and
rifting phase. The start of seafloor spreading in the Central Atlantic, Gulf of Mexico and Ligurian
Tethys is dated as 175 Ma. Stretching between East and West Gondwana took place between the tight
fit reconstruction of Gondwana at 200 Ma and the initiation seafloor spreading at about 160 Ma. At the
roughly the same time seafloor spreading is recorded in the Northwest Australian Basin. This Late
Jurassic spreading center rifted the Southern Tibet (Lhasa) block from Australia. Since there are no
data to indicate that Laurasia moved northward at this time, the Late Jurassic seafloor spreading in The
Northwest Australian Basin implies that contemporaneous subduction occurred, either northward
beneath Laurasia or southward beneath the Tibet block as it moved northward.
By 160 Ma the inboard terranes of western North America had begun to collide with North
America. During the collision and obduction of Stikinia onto the North American craton, terrane
material was also obducted onto the Brooks Range Province of Alaska and the Franciscan formation
was accreted onto southwestern North America. The Omolon Massif was a microplate that accreted to
Siberia in the Jurassic, which presumes an active subduction zone off Northeast Siberia during that
time.
This research has been partially supported financially by the Polish Committee for Scientific
Research (KBN) - grant 6P04D 04019. It is also a contrbiution to IGCP 458.
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Fig. I. Early Jurassic paleogeographic map; plates position at 200 Ma. Modified after Golonka &
Bocharova (2000).

JURASSIC PALEOGEOGRAPHY OF THE PIENINY AND OUTER
CARPATHIAN BASINS
1

O

Golonka J. and Krobicki M.
'Jagiellonian University,
University of Mining and Metallurgy; Krakow, Poland

2

The Ligurian Ocean, as well as the central Atlantic and Penninic Ocean (Golonka et al., 2000)
were opening during Early - Middle Jurassic. The oldest oceanic crust in the Ligurian-Piedmont ocean
is dated as late Middle Jurassic in Southern Apennines and in the Western Alps. Pieniny data fit with
the supposed opening of the Ligurian and Penninic Ocean basins.
Stampfli (2001) recently postulates single Penninic Ocean separating Apulia and Eastern Alps
blocks from Eurasia. We proposed similar model for the Pieniny Klippen Belt Ocean in the
Carpathians. The orientation of this ocean was SW-NE (see discussion in Golonka & Krobicki, 2001).
The Pieniny Ocean was divided into the northwestern and southeastern basins by the midoceanic
Czorsztyn Ridge. The deepest parts of both basins are documented by deep water, extremely
condensed, Jurassic-Early Cretaceous radiolarites and pelagic limestones (Maiolica faciès). The
shallowest sequence is known as the Czorsztyn Succession deposited on the southeastern slope of the
Czorsztyn Ridge. In this succession the Early Jurassic Fleckenkalk/Fleckenmergel faciès are followed
by Middle Jurassic-earliest Cretaceous crinoidal and nodular limestones (of the Ammonitico Rosso
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type) and the Late Cretaceous pelagic marls (i.a. Scaglia rosa faciès). The transitional slope sequences
between deepest basinal units and ridge units consist of mixed cherty, limestone and marly faciès.
The subduction of the Meliata-Halstatt Ocean and the collision of the Tisa-Pelsonian block
with the Inner Carpathian terranes was concluded at the end of Jurassic (Golonka et al., 2000). Major
plate reorganization happened during the Tithonian time. The central Atlantic began to propagate to
the area between Iberia and the New Foundland shelf while the Ligurian-Penninic-Pieniny Ocean
reached its maximum width and stopped spreading. Subduction jumped at this time to the northern
margin of the Inner Carpathian terranes and began to consume the Pieniny Ocean (Birkenmajer, 1986).
The more northern Outer Carpathian rift had developed in Late Jurassic with the
sedimentation of pre-flysch black, mainly redeposited marls (?Kimmeridgian-Tithonian). This
Western Carpathian, so-called Silesian Basin probably extended in the Eastern Carpathian (Sinaia or
„black flysch") as well as to the Southern Carpathian Severin zone (Sändulescu & Visarion, 2000).
The black sediments mark the beginning of an euxinic cycle of the Outer Carpathian basin that lasted
until Albian. The rapid supply of shallow water clastic material to the basin could be an effect of the
strong tectonoeustatic sea-level fluctuations known from that time. The marls pass gradually upwards
into calcareous turbidites (Cieszyn limestones, see Slomka, 1986) which created several submarine
fans. The remnants of carbonate platforms with coral reefs (Stramberk-type limestones) along the
margin of Silesian Basin and around intraoceanic cordillera (Silesian) and now known only from
exotic material occurring within Upper Cretaceous/Palaeogene flysch deposits of the Outer
Carpathians, were results of the fragmentation of the European platform in this area. The Silesian
Ridge (cordillera) separated the Silesian (on the north) and Magura basins (on the south). The
eastward-northeastward subduction along the Silesian Ridge and Bucovinian-Getic Terrane was
perpendicular or oblique to the southward subduction at the northern margin of the Inner CarpathianEastern Alps terrane. The Latest Jurassic blueschists metamorphic rocks found as pebbles (exotics) in
the Albian flysch in the Pieniny-Magura Basin indicate existence of such a subductions. The SilesianSinaia basin developed as a back-arc basin.
This research has been partially supported financially by the Polish Committee for Scientific Research
(KBN) - grant 6 P04D 032 12. It is also a contribution to IGCP 453.
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TETHYS
Fig 1. Palaeogeography of the circum-Carpathian area during Late Jurassic; plates position at 152 Ma.
Abbreviations of oceans and plates names: Ad - Adria, Cr - Czorsztyn Ridge, Do - Dobrogea, EA Eastern Alps, 1C - Inner Carpathians, Me - Meliata/Halstatt Ocean, Mg - Magura Basin, Mo - Moesia
plate, PB - Pieniny Klippen Belt Basin, PD - Polish-Danish aulacogene, Pn - Penninic, Rh - Rhodopes,
SC - Silesian Ridge (cordillera), Si - Silesian Basin, Sn -Sinaia Basin, Ti - Tisa plate, Va - Vardar
Ocean.

THE LOWER JURASSIC CYCLES AND PALAEOGEOGRAPHICAL
EVOLUTION OF THE CENTRAL PORTION OF THE IBERIAN
PLATFORM (EASTERN SPAIN).
Gómez IJ. (1) andGoyA. (2)
1) Depto. & UEI de Estratigrafía. Facultad C. Geológicas (UCM), 28040 Madrid.
2) Depto. & UEI de Paleontología. Facultad C. Geológicas (UCM) 28040 Madrid.
In the Upper Triassic-Lower Jurassic sediments of the central portion of the Iberian platform,
located in the eastern margin of the Iberian sub-plate, four 2nd-order sedimentary cycles have been
recognized. Frequency of the transgressive-regressive cycles varies between 10 to 5 my.
Lowermost cycle probably starts in Late Norian and is marked by the generalized flooding of
the Upper Triassic evaporite faciès and the deposition of carbonates in an extensive peritidal shallow
platform corresponding to the Imon Fm. Regressive part of the cycle is represented by the return to the
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generalized deposition of evaporite-carbonate facies representd by the Lecera Fm, which based on
palynological data started in the Raethian and probably continued up to the Sinemurian.
The second cycle likely started in the Sinemurian and the upper boundary can be dated as
Pliensbachian (Davoei Zone). It is represented by the development of a new carbonate platform, on
which peritidal to shallow internal platform facies, corresponding to the Cuevas Labradas Fm were
deposited. A NW and NE trending extensional fault system divided the platform in a series of highs,
were condensed sections were deposited, and depocentres were expanded sections, composed of
shallowing upwards sequences were deposited. In the northeastern portion of the area, extensional
movement of the faults conditioned the flooding of the hanging wall blocks and the establishment of
external platform environments where marls and carbonates of the Almonacid de la Cuba Fm were
deposited since Lower Pliensbachian (Jamesoni Zone).
Third 2nd order cycle starts with an extensive transgression dated as Upper Pliensbachian
(Davoei Zone). In most of the area alternating marls and limestones of the Cerro del Pez Fm were
deposited. However, the SE and S fault controlled up-thrown blocks behaved as sedimentary highs
where peritidal carbonate facies still persisted. Transgression continues with deposition of an
expansive carbonate platform predominantly constituted by bioclastic facies (Barahona Fm) and
external platform facies constituted by a marl-limestone alternance (Turmiel Fm) on which volcanism
controlled by faults is locally recorded. Heterocrhony of the boundary between the Barahona and the
Turmiel Fms depends on the relative movement of the faults. In early faulted blocks, PliensbachianToarcian transition can be represented in the external platform facies of the Turmiel Fm and can be
precisely dated, whilst in up-thrown blocks, this transition occurs inside the carbonates, where dating
becomes difficult. Peak transgression of this third cycle, which coincides with the maximum Lower
Jurassic transgression in this area, is reached in the Bifrons Biochron, where for the first time in this
area conditions for colonization of the platform by ammonoids were reached. Maximum regressive
phase is recorded in the top of Variabilis-base of Thouarsense Zones. Regression is represented by a
set of shallowing upward parasequences and an hiatus of a portion of the Thouarsense Zone.
The fourth 2nd order cycle transgressive phase starts in the Thouarsense Zone and extends up
to the Insigne Zone. Lithologically is represented by a set of deepening upward parasequences of
alternating marls and lime mudstones of the Turmiel Fm. Peak transgression is reached in the Insigne
Zone. Regressive phase develops during Upper Toarcian (Pseudoradiosa and Aalensis Zones) and a
portion of the Aalenian (Opalinum and a portion of UIQ Murchisonae Zones). The regressive portion of
the cycle is represented by the progradation of the marginal carbonate platforms and deposition of the
lower Mb of the Chelva Fm. The top of the cycle is marked by an extensive unconformity with
associated hiatus.

CATALOGUE AND BIOCHRONOLOGY OF PLIENSBACHIAN TO
AALENIAN RADIOLARIA
Gorican'S., Carter2E. S., Dumitrica3?., Whalen4?. A., Hori5R., O'Dogherty6 L.,
Guex3 J., Bartolini7 A. and De Wever8 P.
'Scientific Research Center SAZU, Ljubljana, Slovenia; 2Portland State University, Oregon, USA; 3Université de
Lausanne, Switzerland;4University of Arkansas, Fayetteville, Arkansas, USA;5Ehime University, Matsuyama,
Japan; 6Universidad de Cádiz, Spain; 7Université Pierre et Marie Curie, Paris, France; 8Museum National
d'Histoire Naturelle, Paris, France.
Our radiolarian group is currently preparing a catalogue of radiolarian taxa of Pliensbachian,
Toarcian and Aalenian age that have worldwide distribution. Lower Jurassic (Hettangian and
Sinemurian) and Middle Jurassic (Bajocian) to Upper Jurassic radiolarians have been extensively
studied but Pliensbachian to Aalenian faunas are less well known taxonomically and especially
biochronologically. The main purpose of our joint project is to construct radiolarian zonation that will
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span the missing interval between the well established Hettangian to Sinemurian (Carter et al., 1998)
and Middle Jurassic to Lower Cretaceous (Baumgartner et al., 1995) radiolarian biozones.
The systematics of 280 taxa has been agreed upon thus far and will be included in the
catalogue; 194 are described species, 86 are new species or subspecies. Each taxon will be presented
with an up-to-date synonymy, original and subsequent definitions and remarks, and data on
geographic distribution. Plates will illustrate the holotype and sufficient other specimens from
different paleogeographic realms to clearly illustrate intraspecific variability.
The biochronological scale will integrate radiolarian-occurrence data from measured sections
in the Circum-Pacific belt (Baja California, Oregon, British Columbia, Japan) and the Tethyan realm
(Oman, Turkey, Slovenia, Austria). The range chart (protoreferential) will be calculated with the
BioGraph computer program which is based on the Unitary Association Method (UA). Following
twenty years of efficient application to radiolarian biochronological correlation, the Unitary
Association Method has become the standard method to construct reliable radiolarian zonations. This
method is especially advantageous in establishing global zonations because it compiles co-occurrences
of all taxa in all samples and produces range charts with the maximum range of each species. In this
way UA successfully integrates a large number of different localities among which the observed FADs
and LADs are highly diachronous. Calibration for this new zonation will be based on ammonites cooccuring with radiolarians in Queen Charlotte Islands (British Columbia).
The first draft of the zonation will be presented at the 6th ISJS meeting in Palermo; the final
version is planned for end 2003. In addition to world-wide applicability in precise stratigraphie
research, the zonation will be important in detecting major global radiolarian faunal turnovers in the
Pliensbachian to Aalenian interval. These results will allow correlation with contemporaneous
paleocenographic changes and a comparison with extinction/radiation events of other fossil groups.
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PLIENSBACHIAN TO BATHONIAN SEDIMENTARY EVOLUTION OF
THE HAWASINA BASIN (OMAN MOUNTAINS)
Gorican1 S., Robin2 C., Bechennec3F., Guillocheau4F. and Marcoux5 J.
'Scientific Research Center SAZU, Ljubljana, Slovenia; 2Universite Pierre et Marie Curie, Paris, France;
3
BRGM, Nantes, France; 4Université Rennes 1, France; 5Universite Denis Diderot, Paris, France
The Hawasina Nappes in the Oman Mountains represent one of the best preserved Jurassic
Tethyan passive continental margins. Sedimentary successions of the Hamrat Duru and Al Aridh
groups have been sedimentologically studied and dated with radiolarians. These successions were
deposited in the Hawasina Basin which was bordered to the south by the Arabian Carbonate Platform.
To the north of the deep basin, isolated carbonate platforms (Kawr Group) existed in the Triassic but
subsided in the late Early and Middle Jurassic, forming submarine highs with condensed
sedimentation. Stratigraphie correlation amongst the three paleogeographic units reveals that the
sedimentary evolution of the Hawasina Basin was strongly controlled by the growth and drowning of
adjacent platforms.
The late Pliensbachian to early/middle Toarcian was a period of uniform pelagic
sedimentation in the entire Hawasina Basin. A 30 to 50 meters thick horizon of radiolarian cherts with
shale interbeds overlies siliciclastic turbidites (Matbat Formation) in the Hamrat Duru Group, whereas
in the Al Aridh Group, the base of these sediments is always tectonically truncated. The onset of
siliceous sedimentation is roughly correlative with a well-documented Pliensbachian marine
transgression over siliciclastics on the Arabian Platform. In the Kawr Group, the first deposits
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overlying Upper Triassic shallow-water carbonates are ferromanganese hardground and condensed
"Ammonitico Rosso" facies of late Toarcian age. This implies that following a period of temporary
emergence, the distally located isolated platforms must have at least partly subsided to depths of a few
hundred meters in the Toarcian or earlier.
In overlying stratigraphie units, significant differences exist between the Hamrat Duru and Al
Aridh groups. The Hamrat Duru Group is characterized by a thick succession of carbonate gravityflow deposits (Guwayza Formation). A well-marked facies change occurs within the formation: the
lower subunit consists mainly of classical medium-grained turbidites whereas in the upper subunit,
decametric packages of oolitic megabeds are present. Radiolarian cherts interbedded in the lower
subunit allow us to assign the base of the Guwayza Formation to the Toarcian and the top of the lower
subunit to the upper Bajocian/lower Bathonian. The onset of calcareous turbidites reflects the
beginning of platform progradation in the Toarcian. The major facies change in the middle of the
formation corresponds to maximum flooding on the Arabian Carbonate Platform and the subsequent
establishment of large continuous oolitic bars, which then supplied great quantities of material to the
Hawasina Basin.
In the Al Aridh Group, the Aalenian to lower Bajocian succession consists of coarse-grained
conglomerates with subordinate calcarenites and chert interbeds. Amongst conglomerate clasts,
Triassic reef-limestones are abundant. Middle Bajocian to lower Bathonian deposits are radiolarian
cherts virtually devoid of resedimented carbonates. This lime-free sedimentation is correlative with the
second drowning event documented in the Kawr Group, where Bajocian ammonites directly overlie
Triassic platform limestones.

CONSERVATION MANAGEMENT OF THE AALENIAN STAGE GSSP
IN FUENTELSAZ (CASTILLA-LA MANCHA, SPAIN)
Goy A.*, Ureta S.*, Garcia Joral F.*, Gómez J. J.**, Herrero C.* and Martinez
G.*
* Dpto. y U.E.I, de Paleontología, Fac. de CC. Geológicas e Instituto de Geología Económica (C.S.I.C.-U.C.M).
Ciudad universitaria s/n. E-28040 MADRID (SPAIN).
** Dpto. de Estratigrafía y U.E.I, de Correlaciones Estratigráficas, Fac. de CC. Geológicas e Instituto de
Geología Económica (C.S.I.C.-U.C.M.). Ciudad universitaria s/n. E-28040 MADRID (SPAIN).

The Global Boundary Stratotype Section and Point (GSSP) for the Aalenian Stage was
formally defined and ratified by the IUGS, at the bases of bed FZ107 of the Fuentelsaz Section (Goy
et al., 1994; Cresta, 2000; Cresta et al, 2001). The GSSP is located in the Guadalajara Province,
included in the Autonomous Community of Castilla-La Mancha (Spain).
The ICS (Remane et al., 1996) recommends for the conservation of a GSSP the following
requirements: permanently fixed marker of the GSSP; accessibility to the type-section and free access
for research; as well as guarantees from the respective authority concerning the free access and the
permanent protection of the site. Those should be the fundamental aspects to be taken into account
when establishing official actions for conservation.
The outcrop for conservation in Fuentelsaz is relatively small. Total area is about 6 km2
(approximately 1000 m long by 500 m wide). Nevertheless the section is located about 500 m from the
Fuentelsaz town and access can be considered unproblematic, it can be estimated that not imminent
risk of destruction or short-term deterioration exists.
The Autonomous Community of Castilla-La Mancha has the authority in environmental
subjects, and in particular for the legislative development and execution on "protection of the
environment and the ecosystems", as well as on "protected natural spaces". The most suitable legal
figure for the conservation of the Boundary Stratotype of the Aalenian is probably the called "Natural
Monument", which is regulated by the Article 45 of the Law 9/1999, of May 26 about Conservation of
the Nature, which was promulgated by the Parliament of this Autonomous Community.
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Management to have the Fuentelsaz Section declared as a Natural Monument started. The
Council of Agriculture and Environment of the Autonomous Community has to prepare a Decree,
which should be approved by the Castilla-La Mancha Government and the Advisory Council. The aim
of this legal figure should not only allow the geologic research activities, but also contribute to the
sociocultural development of the region.
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FERUGINEOUS OOIDS AND CRUSTS IN MIDDLE JURASSIC
DEPOSITS, KRAKOW REGION, POLAND
Gradziflski M.* and Hoffmann M.**
*

Institute of Geological Sciences, Jagiellonian University, Poland
**
Soletanche Polska, Poland

Middle Jurassic deposits in the Krakow region represent the transgressive sequence. The
sequence commenced with quartz sand and sandstone which gradually pass upwards into crinoidal
sandy limestone and red nodular limestone. Macrofauna fossils, such as belemnite guards and
ammonites are very common, especially in the nodular limestone, while crinoids, pelecypods,
gastropods and brachiopods dominate in the crinoidal limestone. The crinoidal limestone belongs to
Calloviense Zone while the nodular limestone to Athleta, Corona turn and Jason Zones. The red
nodular limestone is in some places covered with stromatolite which represents Lamberti zone.
Ferrugineous ooids occur in the crinoidal limestone, and their amount successively increase
upwards so they represent one of the main components of the red nodular limestone. Therefore, the
limestone was called Balin oolite or Krakow oolite in local nomenclature. The ooids are also trapped
within stromatolite. The ooids reach up to 1 mm in diameter. Quartz grains, skeletal debris, mainly
crinoid fragments served as nuclei of the ferrugineous ooids. Some nuclei are also composed of broken
cortices of older ferrugineous ooids. The cortices of the studied ooids consist of several laminae built
of iron (hydr)oxides, most probably by goethite. No traces of chamosite have been found. Some
laminae comprise also kaolinite of detritic origin. The cortices are cracked, and the fissures are filled
with iron (hydr)oxides too. The SEM study has revealed the rod-shaped bodies in the cortices of ooids
which can be of microbial (bacterial?) origin.
The fauna fossils occurring in nodular limestone are bored, encrusted by sessile foraminifera
(mainly Nubecularia sp.) and covered by iron (hydr)oxide crusts. The crusts display internal
lamination, similar to that in ooid cortices. They are most probably built of goethite. Besides the
crusts, the iron (hydr)oxides filled the microborings in skeletons. Almost all aragonite skeletons are
dissolved and the fossils are preserved only as moulds, while both low- and high-magnesium calcite
skeletons are not dissolved. The voids after dissolution of aragonite are filled with fine grained
carbonate sediments and with ferrugineous ooids. It proves that dissolution took place on the sea
bottom during the sedimentation.
The ooids seem to be authohtonous components of the studied deposits. Their formation was
possible under conditions of low deposition rate in highly oxigenated water, probably below the storm
wave base. The concentration of accompanied fauna fossils is due to winnowing processes caused by
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periodic bottom currents. The dissolution of aragonite skeletons proves that the water was
undersaturated with respect to aragonite. It can be the result of relatively high depth of deposition or
the specific water circulation.
M.G. is supported by the Foundation for Polish Science (prof. J. KaYmierczak grant for Researchers).

BIOSTRATIGRAPHY OF THE UPPER BOREAL BATHONIAN AND
CALLOVIAN OF EUROPEAN RUSSIA
Gulyaev1 D.B., Kiselev2 D.N. and Rogov3 M.A.
'Moscow State University
Yaroslavl State Pedagogical University
3
Geological Institute of the Russian Academy of Science (Moscow)
2

Much new information on the ammonite biostratigraphy of the Upper Boreal Bathonian and
Callovian of the European Russia is reviewed (Gulyaev, Kiselev, 1999; Gulyaev, 1999, 2001; Kiselev,
1999; 2001). The 34 biohorizons, 14 subzones and 9 zones can now be recognized (see Figure). Close
correlation with British Sub-Boreal Standart scale is possible from the Koenigi Zone to the end of
Callovian. The lowermost Callovian (Elatmae and Subpatruus Zones) correlation is still only partially
possible because of the poorly overlapping bioprovincialism of the ammonites/ The base of the
Elatmae Zone and therefore - of the Russian Callovian is defined by the first appearance of
Macrocephalites jaquoti, which indicate the beginning of steady connection of the East-European
(Russian) sea with the Tethyan basins. This species is well known from the base of the Herveyi Zone
(Keppleri Biohorizon) of Western Europe. In central Russia it also associated with Kepplerites ex gr.
keppleri. Direct correlation between the Upper Bathonian Infimum Zone and the Western-European
standard pre-Callovian zonations is impossible because of the absence overlapping bioprovincialism
of the ammonites. This Zone correlated with the Calyx Zone of east Greenland.
Notes on Figure:
1) Less coarsely ribbed, than nominal subspecies
2) To be published, = Cadoceras bodylevskyi Frebold, 1964 sensu Puolton (1987).
3) The Jaquoti Biohorizon is allocated in Volga basin, the Poultoni and Primaevum Biohorizons - in
Pechora basin.
4) To be published, = Chamoussetia saratoviensis Callomon et Wright, 1989 sensu Mitta (1999).
5) =Chamoussetia saratoviensis Callomon et Wright, p.812.
6) Kepplerites curtilobus (Buckman, 1922) sensu Callomon and Page (Callomon et al., 1988)
correspond to AT. indigestus (Buckman, 1922).
7) Kepplerites trichoforus (Buckman, 1922) correspond to K. galilaeii (Oppel, 1862).
8) The Pagei Biohorizon is precisely now allocated only in the Saratov area.
9) Probably, the layers 9, 10 of the Medea Subzone stratotype (Kidlington), which are not
characterized by ammonites.
10) To be published, group ofAmm. fimiferus Phillips, Amm. patruus Eichwald, etc.
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TRIASSIC-JURASSIC BOUNDARY STRATA, QUEEN CHARLOTTE
ISLANDS, BRITISH COLUMBIA, CANADA
Haggart1 J. W., Carter2 E. S., Orchard1 M. J., Ward3 P. D., Tipper1 H. W., Smith4
P. L. and Tozer1 E. T.
'Geological Survey of Canada, Vancouver; 2Portland State University, Portland, Oregon; 3University of
Washington, Seattle; 4University of British Columbia, Vancouver

Continuous stratigraphie sections spanning the Triassic/Jurassic boundary are known at two
localities on Queen Charlotte Islands, Canada. Exposures at Kunga Island and Kennecott Point contain
conformable successions ranging from Upper Norian to Middle/Upper Hettangian and Upper Norian
to Lower Sinemurian, respectively. We have initiated a multidisciplinary study to characterize these
strata as completely as possible, so that they can be considered as possible GSSP candidate sections.
The succession at Kunga Island consists of a homogeneous succession of siliceous siltstone
with minor interbeds of fine- to medium-grained sandstone, all assigned to the Sandilands Formation
(Kunga Group). Fine-grained strata appear massive with few internal fabrics discernible. Calcareous
nodules, containing microfossils, are common in finer grained faciès. At Kennecott Point, boundary
strata are also assigned to the Sandilands Formation; these rocks consist of silicified, organic-rich,
laminated to massive black shale, alternating with siltstone to medium-grained sandstone. Sedimentary
structures include low-angle planar cross-stratification, flame structures, hummocky crossstratification, and graded bedding. Trace fossils are rare in fine-grained faciès, more common in
coarse-grained faciès, and include both grazing and burrowing types. Thin (0.25-2.0 cm), gray to buff
tuff beds are present in both sections, but more commonly at Kennecott Point.
Many beds in the Sandilands Formation show features of turbidite deposition, and the
formation has thus been previously considered as a deep-basin deposit. We suggest, however, that
some of the coarser interbeds in the upper part of the formation at Kennecott Point are distal storm
deposits. The presence of abundant laminated black shale in the section suggests anoxic bottom
conditions, which may account for the lack of benthic fauna within these beds. We believe that the
boundary between oxic and anoxic bottom conditions was limited to a few decimetres or less, to allow
colonization by grazers and infauna during times of coarser sediment influx, perhaps following storm
events.
A dramatic turnover of radiolarian taxa defines the Triassic/Jurassic boundary at both
localities. Radiolarians place the system boundary within a lm-thick interval at Kunga Island and a 10
m-thick interval at Kennecott Point; the presence of Choristoceras spp. in the latter section further
refines the boundary interval to approximately 5.5 m stratigraphie thickness.
Trends in. 13 organic carbon in the Kunga Island section indicate the isotopic signal has been
degraded, possibly due to diagenesis. Isotopic data from Kennecott Point show a pronounced negative
perturbation in. 13 organic carbon, suggesting a dramatic decline in global organic productivity (Ward
et al., 2001). This negative excursion is found at the precise level of the palaeontologically-defined
extinction event and is estimated to have taken place over 50,000 years or less, suggesting very rapid
environmental change.
References
Ward, P.D., Haggart, J.W., Carter, E.S., Wilbur, D., Tipper, H.W., and Evans, T. (2001): Science, 292,
1148-1151.
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NEW HETTANGIAN AMMONITE FAUNAS AND THE TRIASSIC JURASSIC BOUNDARY, FERME FORMATION, WILLISTON LAKE,
BRITISH COLUMBIA
Hall R. L. and Pitaru S.
Geology & Geophysics, University of Calgary, Calgary, Alberta T2N 1N4, Canada

Three shoreline sections on Peace Reach, Williston Lake, north-eastern British Columbia
provide continuous exposures across the Triassic/Jurassic boundary interval, passing with apparent
stratigraphie continuity from the Pardonet Formation into the overlying Fernie Formation. A fourth
section near Crying Girl Prairie, 45 km north of these lakeshore sections, also exposes this boundary
interval. These rock sequences are part of autochthonous North America, deposited along the western
margin of the Jurassic craton.
The section at Black Bear Ridge consists of 22m of flaggy-bedded, brown-weathering
siltstones and several thick, resistant siltstones, and contains calcareous concretions which have
yielded most of the three-dimensional ammonites. While it is clear these ammonites represent parts of
the lower, middle and upper Hettangian, the sequence of faunas differs somewhat from sequences
reported from the Queen Charlotte Islands and in Nevada.
Overlying the sudden disappearance of abundant Monotis subcircularis (near the top of the
Triassic Pardonet Formation, and used here as a datum) are five metres of siltstones which are only
sparsely fossiliferous, having yielded several specimens of Monotis at 1.0 - 1.3m, fragments of the
conodont Epigondolella from two thin, calcareous beds at 1.4 and 1.6m, and poorly preserved
psiloceratid ammonites at 2.5 and 4.05m.
Lower Hettangian faunas include poorly preserved, laterally flattened Psiloceras (P.
plicatulum, P. plicatum, P. rectocostatum), occurring throughout the lower 8.6m of section. At 9.5m in
the section, Curviceras subangulare and Waehneroceras appear, representing the middle Hettangian,
with Caloceras crassicostatum and the first Schlotheimia appearing a little higher. A single large
specimen of Alsatites liasicus is associated with these faunas. Beds above 13.3m yield several species
of Schlotheimia (S. angulata, S. angulata densicostata, S. eugemethes), Kammerkarites frigga and
Sunrisites, indicating the lower parts of the upper Hettangian. Uppermost Hettangian faunas occur at
the top of the exposed section in beds from 19.5 to 21.7m, and include Badouxia (B. canadensis, B.
striata, B. oregonensis) and Pseudaetomoceras doetzkirchneri. This is the first record of an extensive
sequence of Hettangian strata and ammonite faunas in the Fernie Formation; basal Fernie strata at
most localities consist of a Sinemurian pebble lag, or Pliensbachian platy, black limestones, or Lower
Toarcian black, papery shales.
At Crying Girl Prairie, laterally crushed specimens of Psiloceras polymorphum are numerous
in a series of four beds between 1.0 and 1.6m above a pebble lag which marks the top of the Monotis
beds at this locality. A further 18m upsection, above unfossiliferous, black, poorly-bedded siltstones,
flattened lateral impressions of ?'Alsatites were collected.
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INTEGRATED STRATIGRAPHY IN THE FERNIE FORMATION OF
ALBERTA, WESTERN CANADA
Hall1 R. L., McNicoll2 V., Gröcke3 D. R., Craig4 J. and Johnston1 K.
1

Geology & Geophysics, University of Calgary, Calgary, Alberta T2N 1N4, Canada
Geological Survey of Canada, 601 Booth St., Ottawa, Ontario, Canada K1A OE8
3
Geology, Royal Holloway University of London, Egham, Surrey TW20 OEX, U.K.
4
P.O. Box 668, Bragg Creek, Alberta TOL OKO, Canada
2

Additional calibration points based on biostratigraphically controlled, high precision U/Pb
geochronological ages are in demand for improving integration of Jurassic timescales. The most
promising situations are those where volcaniclastic sediments are intercalated in fossiliferous, marine
sediments, thus providing strict biochronological constraints on numerical ages. In the Fernie
Formation of western Canada, ammonite-bearing shales and siltstones at several levels contain
volcanic ash layers, presumably derived from volcanic centres associated with subduction and
accretion along the active western margin of the North American craton. Several ashes have yielded
zircon from which precise U/Pb ages can be determined and integrated with ammonite biostratigraphy.
Zircon extracted from a bentonite 0.9m above the base of the Fernie Formation in the Red
Deer Member on Bighorn Creek, and about 4m below occurrences of Amaltheus (Upper
Pliensbachian), has given a preliminary age of 188-189 Ma. A second bentonite in the Highwood
Member and associated with Sonninia, abundant belemnite fragments, and a phosphatic pebble layer,
has preliminary U/Pb data which suggest an age of ca. 173 Ma, while a third bentonite 5.5m higher but
lacking associated fauna, has a preliminary age of ca. 167 Ma. Ammonites of mixed Boreal, Tethyan,
and East Pacific derivation (including Kepplerites costidensus, Choffatia, Iniskinites, and
Xenocephalites) occur in strata from 5 to 8 metres higher again in this section, and are associated with
an as-yet undated bentonite.
Organic carbon isotopes from lower parts of the Poker Chip Shale member at Bighorn Creek
(Lower Toarcian, with Dactylioceras, Harpoceras, Hildaites, Polyplectus pleuricostata and the
coccolith, Carinolithus superbus) have been used to attempt correlation with northwestern Europe,
where this interval records major negative and positive excursions to values rarely seen in the Jurassic.
Values recorded from the Bighorn Creek section show very little variation beyond typical Lower
Toarcian marine background values (~ -26%o).
Ffigh-resolution strontium-isotope data from belemnites just above the phosphatic pebble layer
at Bighorn Creek (dated at ca. 173 Ma) indicate an Aalenian/Bajocian boundary age based on values
from the northwest European record. Strontium-isotope data obtained above this level show a general
decline and plateau, suggesting a lower to mid-Bathonian age.
Coccolith floras from the Lower Jurassic parts of the Fernie Formation are of low abundance
and diversity, and are similar to those from the Boreal of Europe. While resulting age determinations
are often not very precise, coccoliths are useful adjuncts to ammonites and often provide the only basis
for dating in parts of the section and especially in subsurface cores.

INTEGRATED CHEMOSTRATIGRAPHY OF THE TOARCIAN OAE
OF THE YORKSHIRE COAST, UK
Harding1 S. M., Coe1 A. L., Cohen1 A. S., and Schwark2L.
'Department of Earth Sciences, The Open University, Milton Keynes, UK
Geological Institute, University of Cologne, Zülpicher Str. 49a 50674 Köln, Germany

2

The widespread deposition of organic-rich mudrocks across N. W. Europe during the Toarcian
has been attributed to the influence of an oceanic anoxic event (OAE) (Jenkyns 1985). However,
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despite much published work on this subject, the precise causes of the OAE remain unclear. We have
addressed this problem through an integrated study of the Toarcian succession of the North Yorkshire
coast in the U.K., which represents one of the best records of this event. Here, as elsewhere, the OAE
is characterised by a negative carbon isotope excursion of 5-6%o (as measured on bulk organic matter)
that reaches a minimum in the exaratum Subzone, coincident with high levels of organic carbon. A
variety of causes has been suggested to explain these observations including expansion of an oxygen
minimum zone, recycling of isotopically light CO2 within a stratified basin (Saelen et al. 2000), and
massive dissociation of methane hydrates (Hesselbo et al. 2000).
We have produced an integrated stratigraphical, organic and inorganic geochemical database
from which we have constructed high-resolution profiles across the Toarcian OAE and adjacent units.
Elements that are closely associated with aluminosilicate detrital minerals such as Si, Ti, Zr, Y and Nb
show possible evidence for a hiatus between the exaratum and falciferum Subzones, while broad
changes may reflect variations in relative sea level. Enrichments in several redox-sensitive trace
elements across the OAE, including Co, Cu, Ni, Se, U, V, Mo and Zn, are broadly coincident with
high levels of organic carbon. However these enrichments do not follow the recovery of the 513C
excursion at the end of the exaratum Subzone; instead for some elements, notably V, Zn, Ni and Mo,
the elevated abundances continue well into the overlying falciferum Subzone. In the case of Mo the
falciferum Subzone enrichments are much greater than those during the exaratum Subzone OAE and
do not appear to correspond with high levels of organic carbon or sulphur, as is the case in the
exaratum Subzone.
The temporal changes in geochemistry reflect the prevailing environmental conditions during
deposition of the sediments. Differential patterns of enrichment across the OAE may indicate that the
rate of removal of some redox-sensitive elements into anoxic sediments exceeded supply, due in part
to the large spatial extent of anoxia and perhaps restricted water column mixing. The rapid and
coincidental changes in some geochemical and stratigraphical indices suggest that they may in turn be
governed by relativly sudden changes in watermass movement and input.
References
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EVOLUTION OF EARLY PLANKTONIC FORAMINIFERA: LINKS TO
EUSTATIC SEA-LEVEL AND OCEAN CHANGE.
Hart1 M.B., Oxford1 M.J., Hudson1 W. and Simmons2 M.D.
'Department of Geological Sciences, University of Plymouth, Drake Circus,
Plymouth PL4 8AA, United Kingdom
2
C.A.S.P., 181A Huntingdon Road, Cambridge CB3 ODH, United Kingdom

Although Cretaceous and Tertiary planktonic foraminifera are relatively well known
microfossils, with important utility for biostratigraphical, evolutionary and palae-oceanographical
studies, the earliest planktonic foraminifera, from the Jurassic, are less well known and their
evolutionary history has remained enigmatic. Not least, the inception of the true planktonic
foraminifera has been shrouded in mystery. However, recent studies by the authors have placed the
taxonomy and biostratigraphy of the early planktonic foraminifera on a firm footing and have made
new records of Jurassic planktonic foraminifera from localities where they were previously
undescribed, such as in the Jurassic sediments of the UK.
These new data suggest that there is a strong link between the evolution of the earliest
planktonic foraminifera and eustatic sea-level change and global oceanic events. Bursts of planktonic
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foraminiferal evolution seem linked to the opening of environmental niches directly after sea-level rise
and/or anoxia. The earliest possible planktonic foraminifera are assigned to the genus Praegubkinella,
although it seems likely that this genus had, at best, only a meroplanktonic mode of life. This genus
occurs in Toarcian sediments directly above the Falciferum Zone anoxic event and sea-level rise. The
next evolutionary event within the planktonic foraminifera is the appearance of Conoglobierina in the
latest Bajocian-earliest Bathonian; a time of major eustatic sea-level rise (Zigzag Zone maximum).
The earliest holoplanktonic foraminifera (Globuligerina) appear around the time of the latest
Bathonian sea-level rise and further bursts of abundance, migration and evolution of this genus
correspond to maximum flooding events and/or anoxic events such as in the Mariae Zone at the base
of the Oxfordian.

THE USE OF FORAMINIFERA IN THE IDENTIFICATION OF THE
LOWER/MIDDLE VOLGIAN BOUNDARY EQUIVALENT IN THE
KIMMERIDGE CLAY FORMATION (UPPER JURASSIC), DORSET,
ENGLAND.
Henderson A. S.
Department of Palaeontology, The Natural History Museum, Cromwell Road, London, England, UK. SW7 5BD.
a. henderson@nhm. ac.uk
Agglutinated foraminifera from the Kimmeridge Clay (Upper Jurassic) of Dorset, southern
England are generally very small and poorly preserved. At certain stratigraphie levels problems of
extraction and the generally poor preservation of the foraminifera has made identification extremely
difficult. It is hardly surprising, therefore, that the entire assemblage has often been ignored by
workers in the past. As a consequence, studies of agglutinated foraminifera from the onshore
Kimmeridge Clay Formation have been scarce, or at best, have tended to concentrate only on selected
components of the total assemblage.
In order to address these issues, a replicate-based, detailed sampling programme was used to
analyse the foraminifera of the Kimmeridge Clay type section, in the Kimmeridge area of Dorset.
Over 300 samples were obtained, of which 50 samples were from boreholes drilled within 5km of the
type section. This sampling scheme has allowed the examination of the spatial, temporal, and
environmental distribution of the foraminiferal assemblages throughout the Kimmeridge Clay
(Kimmeridgian and Bolonian Stages). In the temporal domain, these samples were also used to assess
the position of the Lower/Middle Volgian boundary equivalent within the Kimmeridge Clay,
previously unrecognised biostratigraphically at this location. Key diagnostic foraminiferal species,
previously undescribed in the British onshore Kimmeridge Clay (although commonly utilized in
Northern Europe), have helped identify the boundary.
Recent lithostratigraphic re-description of the youngest part of the Kimmeridge Clay (by
Gallois) has identified a possible equivalent horizon for the Lower/Middle Volgian boundary in this
area. The foraminiferal results now further strengthen this identification which can only assist in
providing an important inter-basinal correlation at this stratigraphie level.
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JURASSIC HERITAGE OF PORTUGAL: STATE OF THE ART AND
OPEN PROBLEMS
Henriques M. H.l
'Departamento de Ciencias da Terra, Centro de Geociências, Faculdade de Ciencias e Tecnologia da
Universidade de Coimbra, 3049 Coimbra Codex, Portugal. hhenriq(g),ci.uc.pt
The aim of this work is to present a general view on the situation of Jurassic sites outcropping
in Portugal, in particular those located in the Lusitanian Basin, which represent geosites with heritage
value.
The legal instruments on geoconservation are generically presented, and they happen to be
designed for Natural Heritage deeply confused with the Biological Heritage. No specific law for
geological values exist, but the general law on Natural Conservation has allowed the protection of five
geosites of national relevance as Natural Monuments. They correspond to a small area when compared
to the whole national area of Protected Sites, and they all correspond to dinosaur tracksites of Jurassic
and Cretaceous age.
Geosites of regional relevance have been also protected using municipal laws and they show
important public use, sometimes giving rise to important museums and to continuous pedagogical
actions.
On the other hand, geosites of international relevance for its stratigraphie value (the Bajocian
GSSP at Cabo Mondego section, the candidate to the Toarcian GSSP at Péniche section) have no
formal protection and classification according to the Portuguese laws. They remain safe because they
are located at the seaside, which is protected due to other environmental laws. Their integration in a
supra-national framework supported by UNESCO is obviously recommended and it would be of great
impact among the national institutions with formal responsabilities on the Natural Heritage.

DISTRIBUTION OF THE MIDDLE JURASSIC FORAMINIFERA IN
SOME AREAS OF THE MIDDLE EAST
Hewaidy A. G. A. (1)and Al-Saad H. A.

(2)

(1) Geology Department, Faculty of Science, Al Azhar University, P.O.Box. 11884, Nasr City, Cairo, Egypt
(2) Geology Department, Faculty of Science, Qatar University, B.O.Box 2713, Doha, Qatar.
The foraminiferal contents of the Lower - Middle Jurassic in east Arabia are studied in detail.
The Lower Jurassic Marrat Formation in Saudi Arabia and the Hamlah Formation in Qatar are found
barren of Foraminifera. Ninety seven foraminiferal species are identified from surface section
measured in the Middle Jurassic Dhruma Formation in central Saudi Arabia, near Riyadh, while only
thirty four species are identified from the Izhara and Areaj Formations in ten wells drilled in on-shore
Qatar. The stratigraphically important species are systematically discussed and scanning
photographed.
This foraminiferal assemblage of the Arabian Middle Jurassic is compared with the known
foraminiferal assemblages of the Middle Jurassic in some areas of the Middle East as Jordan, Palestine
and north Egypt. These faunas can be grouped into three broad assemblages, which attribute to three
different sedimentary provinces. The three assemblages are predominated by the elements of
suborders Textulariina and Lagenina. They differentiated by their marker genera and species,
dominated faciès and environment. The first is the " Carbonate Platform assemblage" which is
distributed in the Arabian Peninsula and Arabian Gulf areas. This foraminiferal assemblage is
composed of 100 species following to 43 genera. Of these 35 species are recorded only in Arabia. The
characteristic genera of that assemblage are the Amijiella, Dhrumella, Pfenderella, Pfenderina,
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Sanderella, Riyadoides, Citharinella, Conorboides and Garantella. This in addition to the complete
absence of elements of suborders Spirillim'na and Rotaliina. The clean carbonates are the major
lithologie component in that province. This assemblage is of restricted to open platform environment.
The second assemblage is the "Inner to Middle Clastic Shelf assemblage" which is distributed
in north Egypt; in Sinai, Gulf of Suez and north Western Desert. This foraminiferal assemblage is
composed of 158 species. Of these 89 species are recorded only from the Egyptian sections. The
characteristic genera of that assemblage are Lagenammina, Saccammina Tolypammina,
Ammomarginulina, Arenovirgulina, Involutina, Patellina, Cornuspira, Rectoglandulina, Saracenaria,
Palmula, Vaginulinopsis, Citharina, Lagena, Discorbis and Abudaragina. A cyclic sedimentation of
sands, shales and non-clastic carbonates is the main lithologie character. This assemblage is of shallow
to deep inner shelf environment.
The third assemblage is the "Shore-line to shallow marine assemblage" which is distributed in
Jordan, Israel, Palestine, Syria and Lebanon. This foraminiferal assemblage is composed of 82 species.
Of these 42 species are recorded only from these areas. The characteristic genera of that assemblage
are Glomospira, Flabellammina, Gaudryinella, Verneuilina and Tristix. They are composed of sandy
dolomites, dolomites and limestones and were deposited in near shore environment shallower than that
of north Egypt.

AMMONITE BIOSTRATIGRAPHY OF THE
SINEMURIAN/PLIENSBACHIAN BOUNDARY IN SOUTH AMERICA
von Hillebrandt A.
Technical University Berlin, Institute of Applied Geosciences
Sinemurian/Pliensbachian boundary sections in South America are found in Peru, Chile and
Argentina. The most complete ammonite successions occur in northern Chile. The middle and late part
of the South American Late Sinemurian is dominated by the Echioceratidae whereas Oxynoticeratidae
and Eoderocerataceae are rare. The ammonite diversity is low. The genera Echioceratoides,
Plesechioceras and Orthechioceras are characterizing the Oxynotum Zone and the early part of the
Raricostatum Zone. The cosmopolitan genus Paltechioceras prevails in the middle and upper part of
the latter zone. The genera Echioceras and Leptechioceras, typical in Europe, were not found up to
now in South America. The youngest South American Sinemurian ammonite horizon is characterized
by the European species Paltechioceras oosteri and P. ex gr. P. tardecrescens. These species are
found in Peru, Chile and Argentina, and also in Europe they are typical for the uppermost Sinemurian.
The Sinemurian/Pliensbachian boundary is marked worldwide by the disappearance of the
Echioceratidae followed by a bloom of the Eoderocerataceae, which produced different genera and
species in paleogeographically separated regions.
The oldest Pliensbachian ammonites found in northern, central and southern Peru are
belonging to the genus Metaderoceras and a (? new) genus derived from Miltoceras. This ammonite
assemblage can be assignated as Middle Carixian. The lower part of this stage was not yet proved in
Peru.
The best section with uppermost Sinemurian and lowermost Pliensbachian ammonites is
cropping out near the El Salvador copper mine (26° lat. S.) in northern Chile. Two to four meters
above a bed with Paltechioceras cf. tardecrescens occurs a bed with a relatively rich ammonite fauna
dominated by Eoderocerataceae. Species of the genera Paramicroderoceras, Jamesonites,
Phricodoceras, GemmellarocerasC?) and Catriceras(T) appear together with Radstockiceras and
Juraphyllites. This ammonite horizon can be compared with the oldest Pliensbachian ammonite
horizons in Europe, mainly those found in the Mediterranean biogeographic province. Approximately
3 meters above this ammonite assemblage occurs a rich ammonite fauna with different species of
Miltoceras, Pseudoskirroceras, a new genus homoeomorphic to Coeloceras, and large Tropidoceras

90

VI INTERNATIONAL SYMPOSIUM ON THE JURASSIC SYSTEM, PALERMO 12-22 SEPTEMBER 2002

ex gr. T. flandrini. The ammonite assemblage is probably of youngest Early Carixian Age. This
ammonite horizon or slightly older ammonite assemblages are found also in other sections of northern
Chile.
In the Rio Atuel region of Argentina a bed with small ammonites probably belonging to early
Acanthopleuroceratidae and the genera Tropidoceras or Catriceras is found above beds with
Paltechioceras oosteri and P. cf. tardecrescens. The next following bed yielded different species of
Miltoceras and an early species of Tropidoceras. It can be correlated with the Mediterranean
Miltoceras sellae Zone. An ammonite horizon of the same area is characterized by large Tropidoceras,
rare Miltoceras and the new genus homoeomorphic to Coeloceras. This horizon is of youngest Early
or oldest Middle Carixian Age.
Ammonite horizons of Middle and Late Carixian Age are following in northern Chile and
Argentina. They are mainly characterized by the Mediterranean Dubariceratidae and the first
Fanninoceratinae which derived from this family and which are endemic in North and South America.

PRECISE CORRELATION OF RADIOLARIA AT THE
TRIASSIC/JURASSIC BOUNDARY BETWEEN INUYAMA, JAPAN
AND QUEEN CHARLOTTE ISLANDS, WESTERN NORTH AMERICA
Hor^R. S. and Carter2 E. S.
1

2

Department of Earth Sciences, Ehime University, 790-8577 Japan
Department of Geology, Portland State University, Portland, Oregon 97207-0751 USA

We have carried out a precise comparison of the radiolarian fauna from the Inuyama area,
southwest Japan and from two localities in Queen Charlotte Islands, British Columbia to clarify faunal
change across the Triassic/Jurassic (T/J) system boundary. The Inuyama area is representative of deepsea sediments deposited below CCD depth whereas Queen Charlotte Island localities represent an
outer shelf to upper slope setting (Haggart et al. 2001) where co-occurring ammonites and conodonts
are also found. Rock thickness varies greatly between the two areas: in Inuyama the RhaetianHettangian condensed chert sequence is ~4m thick; clastic sequences of equivalent age in Queen
Charlotte Islands are over 130m thick.
Despite the great variation in thickness in both areas, we recognize similar changes in the
radiolarian fauna. These changes occur stepwise as follows: 1) rapid decrease in the diverse Rhaetian
(Upper Triassic) radiolarian fauna with many species apparently going extinct; 2) first appearance of
primitive radiolarians (Hettangian) occurring simultaneously with remnants of the Rhaetian fauna; 3)
high content of spherical spumellaria coinciding with the second event. During the first event, the
abundance of genera such as Canoptum, Deflandrecyrtium, Haeckelicyrtium, Livarella, and Risella
decreases remarkably and many species abruptly disappear. At the second level, Deflandrecyrtium sp.
A of Carter (1993), Livarella validus and Pentaspongodiscusl dihexacanthus make their final
appearance in both Inuyama and Queen Charlotte Islands. At this same level in Japan, Pantanellium
tanuense, Palaeosaturnalis tetraradiatus and primitive forms of Jurassic-type Bipedis first appear and
are representative of the lowest Jurassic. In Queen Charlotte Islands, the first appearance of lowest
Hettangian species generally does not coincide with the final appearance of uppermost Rhaetian
species, but takes place slightly higher in the sequence (2.4m). However, at one new locality
distinctive but comparatively rare Rhaetian species co-occur with a much more abundant lower
Hettangian fauna. The third event is characterized by the high abundance of spherical spumellarians
such as Archaeocenosphaera laseekensis and Spumellaria indet A of Carter et al. (1998) and
associated diagnostic Hettangian species.
The duration from the first to second event levels is estimated at less than Imyr, perhaps on
the order of 0.5myr, which is consistent with the negative excursion of carbon isotopes observed at
Kennecott Point, Queen Charlotte Islands (Ward et al. 2001). This may similarly represent the interval
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between productivity collapse at the end of the Triassic and the resumption of primary productivity in
the Lower Jurassic.

PALAEOENVIRONMENTS OF MIDDLE TO UPPER JURASSIC
FORAMINIFERA OF SAUDI ARABIA
Hughes G.W.
Geological Technical Support Division, Saudi Aramco, Box 10646, Dhahran 31311, Saudi Arabia
hughesgw@aramco.com.sa
The Jurassic carbonates of Saudi Arabia received much biostratigraphic attention during the
early years of exploration and development and recent work [Enay R. et al., 1987: Geobios, Mem.
Spec., 9, 13-66; Whittaker et al., 1998] has assisted in improving the benthonic foraminiferal
stratigraphie ranges. The palaeoenvironment of carbonate platform Jurassic foraminifera have,
however, received only scant attention [Pelissie et al., (1983): Rev. de Micro., 25, 111-132; Hughes
G.W. (1996): GeoArabia, 1, 417-434]. The entire Jurassic succession includes the Dhruma, Tuwaiq
Mountain, Hanifa, Jubaila and Arab Formations and these have been interpreted to include LZA-1 to
LZA-4 and LZB-1 second order sequences [Haq et al., (1988): Soc. Econ. Paleont. & Miner., Spec.
Pub. 42, 71-108; Al-Husseini (1997): GeoArabia, 2 (4), 361-382] and also considered to be related to
two ? third order sequences within a single AP7 megasequence [Sharland P.R. et al., (2001):
GeoArabia Spec. Pub.2, 371p.,Gulf Petrolink, Bahrain]. The megasequence is terminated by a
succession of evaporites, the final, thickest unit of which is called the Hith Formation.
Recent micro- and macropalaeontological studies of measured exposed sections and
subsurface reservoir carbonates from the Tuwaiq, Hanifa, Jubaila and Arab Formations have revealed
palaeoenvironmental trends that are consistent with this overall sequence interpretation. A succession
of deep to shallow marine foraminiferal assemblages has been determined for these formations that
has been used to distinguish both long term and high-frequency palaeobathymetric variations. The
LentJculina-Nodosaria-spicule dominated assemblage characterises the deepest succession, although
the consistent presence of Kurnubia and Nautiloculina species suggests only moderately deep
conditions, possibly below fair-weather wave base. A foraminiferally depleted succession then follows
that is characterised by encrusting stromatoporoids. This assemblage is followed by one in which
fragments of the branched stromatoporoid Cladocoropsis mirabilis dominates, together with Kurnubia
and Nautiloculina species and a variety of indeterminate simple miliolids. Pseudocyclammina and
Redmondoides species are present within this assemblage. A slightly shallower, possibly lagoon
influenced assemblage then follows that includes Cladocoropsis mirabilis, Kurnubia and
Nautiloculina species and the dasyclad algae Clypeina jurassica and Heteroporella jafferezoi.
Complex, alveolar-walled agglutinating foraminifera such as Alveosepta spp. are also present within
this assemblage. A further shallower assemblage is characterised by the presence of Mangashtia
viennoti, Pfenderina salernitana, often in the continued presence of Clypeina jurassica and
Cladocoroposis mirabilis. A very shallow assemblage is characterised by the presence of Trocholina
alpina, which is then followed by an intertidal assemblage of cerithid gastropods and felted calcareous
algae in which foraminifera are typically absent.

92

VI INTERNATIONAL SYMPOSIUM ON THE JURASSIC SYSTEM, PALERMO 12-22 SEPTEMBER 2002

CHRONOSTRATIGRAPHY,PALYNOSTRATIGRAPHY,
PALEOENVIRONMENT, SOURCE ROCK POTENTIAL, AND
ORGANIC THERMAL MATURITY OF THE JURASSIC
SUCCESSIONS, STATE OF QATAR, ARABIAN GULF
Ibrahim1 M. I.A., Al-Saad2 H. and Kholeif3 S.
1

Department of Environmental Science, Faculty of Science, Alexandria University, Moharam Bey 21511,
Alexandria, Egypt. 2Geology Department, College of Science, University of Qatar, P.O. Box 2713, Doha, Qatar.
3
Institute of Oceanography and Fisheries, Anfoshi, Alexandria, Egypt.

Strontium isotope, palynological and total organic carbon (TOC) analyses have been
conducted on core samples representing the Izhara, Araej and Hanifa formations taken from three
wells (Q5, Q8 and Q9) onshore Qatar, Arabian Gulf.
Eleven core samples have been analysed for their 87Sr/86Sr ratio. They range from 6773'-7795'
in well Q8 (157.80Ma-195.60Ma), to 7296'-7569' in well Q5 (173.40Ma-202.40Ma) giving an overall
age range from 157.80Ma to 202.40Ma. These ages based on the Howarth and McArther (1997) global
strontium seawater curve and related to the Gradstein et al. (1994) timescale give a chronostratigraphic
range of Upper Jurassic (Oxfordian) to Lower Jurassic (Hettangian) age.
Palynological analysis has yielded rich and fair-preserved assemblages of marine
microplankton. The basal Izhara is found barren of index palynomorphs. Five dinoflagellate
assemblage biozones embracing the interval from Bajocian to Oxfordian as follows: Nannoceratopsis
gracilis-Mancodinium semitabulatum-Rhyncodiniopsis? regalis- Pareodinia ceratophora Assemblage
Zone I (Early Baj ocian), Gonyaulacysta pectinigera - Escharisphaeridia pocockii Assemblage Zone II
(Late
Bajocian),
Ctenidodinium
continuum-Dichadogonyaulax
selhvoodii-Korystocysts
kettonensis/gochtii Assemblage Zone III (Bathonian), Chlamydophorella ectotabulata Rhynchodiniopsis cladophora -Lithodinia jurassica - Mendicodinium groenlandicum Assemblage
Zone IV (Late Bajocian-Early Callovian), and Systematophora areolata - Liesbergia liesbergensis
Assemblage Zone V (Early Oxfordian).
The Izhara, Araej and Hanifa formations were deposited under shallow marine environment
grading from the inner oxic shelf (Izhara), middle dysoxic shelf (Araej), to middle anoxic shelf
(Hanifa). The organic matter of these formations is almost exclusively of marine algal origin. Organic
matter of the Izhara Formation is mature to over mature of kerogen type-Ill to IV, gas-prone to innert
material (mean TOC= 0.31%). Mature kerogen type- II and III (oil and gas-prone material) is deduced
for the organic matter of both the Lower and Upper Araej members (TOC=0.13-0.69%), while the
stylolitic limestone of the Uwainat Member has weak source potential for petroleum (TOC between
0.03-0.13%). It is considered as the main reservoir rock of the middle Jurassic in Qatar. Mature
kerogen type-I and II, highly oil-prone, is possible for the organic matter of the black limestone of the
Hanifa Formation (mean TOC= 0.60%, maximum TOC= 0.93%). It is therefore, considered as the
prolific petroleum source rock for the underlying and overlying limestone reservoirs of the Uwainat
(Bathonian) and the Arab "D" (Kimmeridgian) respectively.

93

VI INTERNATIONAL SYMPOSIUM ON THE JURASSIC SYSTEM, PALERMO 12 -22 SEPTEMBER 2002 .

AN UPWARD SHALLOWING TREND IN THE DOMERIAN-LOWER
TOARCIAN DEPOSITS OF THE KRIZNA UNIT, TATRA MOUNTAINS,
WESTERN CARPATHIANS, POLAND
Jach R.
Institute of Geological Sciences, Jagiellonian University, Poland
The studied deposits crop out in the Polish part of the Krizna Unit in the Western Tatra
Mountains. They contain Domerian spiculite series (16 m thick) and Lower Toarcian encrinites (10 m
thick). The spiculite series is composed of spiculites and crinoidal limestone beds. The spiculite beds
contain siliceous sponge spicules which constitute up to 60% of the rock. The spicules belong to the
sponges represented by Hexactinellida and Demospongia (mostly Tetractinellida). Spicules were not
transported but only sorted by weak bottom currents. Deposition of spiculites took place on an outer
ramp below the storm wave base, and they represent autochthonous deposits. The overwhelming
predominance of sponges in the benthic community resulted from favourable trophic conditions, low
hydrodynamic energy and increased content of silica in the seawater. The gradual changes in the
sponge assemblages, consist in substitution of Hexactinellida by Demospongia upwards in the studied
series. Observed trend is explained by progressive shallowing of the examined part of the Krizna
Basin during the spiculite deposition.
The crinoidal limestones (wackestones to grainstones) intercalating the spiculites displays
cross-lamination, graded bedding and the uneven erosional lower bedding surfaces, which indicate that
the crinoidal limestones were deposited in an environment of much higher energy than the spiculites.
These limestones are composed predominantly of crinoidal ossicles redeposited from shallower parts
of the basin probably by gravity currents generated by storm events. This fact proves that the beds of
crinoidal limestones are deposited as event beds. The crinoidal intercalations display coarsening and
thickening upward trend, which may be related to shallowing.
The Lower Toarcian encrinite occurring above the spiculite series prove further subsequent
shallowing of the studied deposits. The encrinite beds generally show much variation in thickness and
rarely contain semiconsolidated intraclasts. These deposits display several distinct sedimentary
structures such as low-angle cross lamination, flat lamination, common amalgamation, uneven and
erosional lower bedding surface with predeposition trace fossil Thalassinoides isp. These structures
are typical for storm deposits.
Initially, the spiculites, were deposited not far below the storm wave base and were affected
only by very strong storms. During the subsequent gradual shallowing, the storms more and more
often reached the seafloor inhabited by sponge communities and their deposits gradually became
thicker and coarser. It caused eventually annihilation of living sponge community and deposition of
overlying encrinites.
The above shallowing upward trend may be due to the Late Domerian regional regression. It
cannot be excluded, that regional shallowing overlapped with local changes of seafloor topography
caused by synsedimentary tectonic movements remodelling the Krizna Basin. Submarine slumps
present in the spiculite series probably are an evidence of these tectonic activity.
This research is supported by the Polish State Committee for Scientific Research grant no 3P04D 017
22
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THE LOWER JURASSIC DYSOXIC-ANOXIC DEPOSITS OF THE
KRIZNA UNIT, TATRA MTS., WESTERN CARPATHIANS, POLAND
Jach R. *, Kçdzierski M. * and Tyszka J. **
"•Institute of Geological Sciences, Jagiellonian University, Poland;
"""Institute of Geological Sciences, Polish Academy of Sciences, Poland
The Lower/Middle Jurassic deposits of the Krizna Unit in the Western Tatra Mts. have been
regarded so far as crinoidal and nodular limestones. However it has been found that these limestones
are laterally replaced by a 6 metres thick series of dark deposits. They are composed of limestone and
marl alternations. The marls display distinctive traces of early diagenetic dissolution process (mostly
dissolution seams). The TOC contents does not exceed 0.18% wt. in the limestones, while in the marls
the TOC reaches 1.37% wt. The limestones and marls also differ in sedimentary structures and the
trace fossils assemblages. The limestones are bioturbated and dominated by ichnofossils Chondrites
isp., Planolites isp., Thalassinoides isp., Taenidium isp., Palaeophycos isp. and Skolithos isp. In
contrast, some parts of the marl intercalations display preserved primary lamination. Fragments of
thin-shelled bivalve are found in large quantities about 2.5 metres above the base of series of the dark
deposits, similar to mass occurrences of Bositra buchi (Romer) in the epicontinental basin of the
southwestern Germany. These shell fragments (filaments in thin sections) are abundant in limestones
as well as in marls.
Studied rock samples yielded very poor and bad preserved nannofossil assemblage. Material
contains solution-resistant species only. Due to bad preservation found specimens could not be
recognized neither at species nor genus level. Nevertheless, the genus Lotharingius and its species
Lotharingius hauffii were determined several times. Lotharingius is concerned as the ancestor of genus
Watznaueria that dominate nannoplankton assemblages since the Bajocian up to the Late Cretaceous.
It can not be excluded, that lack of Watznaueria points out the age of samples as pre-Bajocian. L.
hauffii first occurs in the Upper Pliensbachian. Mentioned facts allow us to narrow age of the studied
samples into Toarcian - Aalenian. The fact that L. hauffii was found in so poorly preserved
assemblages, may indicate a lower part of the Toarcian (NJ 7) where this taxon dominates (acme
zone).
Benthic foraminifers were found in the whole series. They are dominated by the nodosariids,
including the genera Lenticulina, Laevidentalina, Astacolus, Planularia. Agglutinated foraminifers do
not occur at all. Higher proportions of endobenthic foraminifers associated with the rise of the overall
foraminiferal abundance in the dark intervals indicate an increased influx of the organic matter to the
sea floor. In this interval, a clear shift in proportions of the stable carbon isotopes towards heavier
values was found that is typical for deposits representing the Early Toarcian anoxic event. First
occurrence of Bositra buchi and nannofossil dating support this age assignment.
Lithological, geochemical and biofacies characteristic of the dark deposits from Dhiga Valley
prove that they are basin deposits formed in deeper environment (outer neritic- upper bathyal), under
oxygen-deficient conditions (dysoxic or even periodically anoxic), well above the CCD. The oxygendeficient sediments were deposited within a semi-enclosed basin that corresponds to other parts of the
Western Tethys. In the shallower parts of the basin deposits with high amount of manganese were
formed at this time.
This research is supported by the Polish State Committee for Scientific Research grant no 3PO4D 017
22(toR.J.)
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CHEMOSTRATIGRAPHY IN THE JURASSIC AND
PALAEOCEANOGRAPHIC IMPLICATIONS
Jenkyns H.C.
Department of Earth Sciences, University of Oxford, UK

Current chemostratigraphical and palaeoceanographic studies of the Jurassic primarily involve
the use of one sedimentary component (marine organic carbon) and two isotopic tracers: strontiumisotope ratios (87Sr/86Sr) and carbon-isotope ratios (o13Ccarb and oI3Corg) in carbonate and in organic
matter. Other parameters such as Mg/Ca ratios in calcite, oxygen-isotope ratios (618O) in carbonate,
nitrogen-isotope ratios (515NOIg) in organic matter, are also useful but presently give poor resolution
because the data base is incomplete or compromised by various factors. Stratigraphical patterns in
total organic carbon (TOC) can be either of local or regional significance, depending on the lateral
extent of the former nutrient-rich and productive watermass. Of all Jurassic black shales known, only
those of the lower Toarcian show an approximately coeval global distribution and attest to the impact
of an Oceanic Anoxic Event.
513C values from carbonates with minimal diagenetic overprint provide a global signal,
although small spatial differences in palaeo-watermass composition may have been locally significant,
particularly in restricted basins such as that in which the north European Kimmeridge Clay was
deposited. Oxygen-isotope determinations on carbonate rocks and fossils generally yield values that
are too scattered to be stratigraphically useful, because they reflect palaeotemperature, the
evaporation-precipitation balance in seawater and the impact of any diagenesis involving an aqueous
phase. Inverse correlation between Mg/Ca ratios and 518O values in Toarcian belemnites suggests that
palaeotemperature trends are the first-order control on both parameters. Overall, oxygen-isotope
values from north European Jurassic belemnites suggest a relatively cool mid- to early Late Jurassic,
an interpretation that is not in accord with palynological data from the former Soviet Union.
Nitrogen-isotope ratios (515N) in organic matter reflect the chemistry of ancient watermasses as
affected by nitrate utilization and denitrification, and the Stratigraphical pattern of this parameter is
more likely to correlate only on a regional basis.
To date, studies on the Stratigraphical distribution of organic carbon have been principally
carried out in both northern (Boreal) and southern (Tethyan) Europe; carbon-isotope stratigraphy has
been undertaken primarily on pelagic, shelf-sea, carbonate-platform and terrestrial plant-bearing
sediments from the Boreal and Tethyan domains; and strontium-isotope stratigraphy has been
undertaken largely on calcitic skeleta (belemnites and oysters) from the same regions. In many
sections, including those containing ammonites, multi-parameter chemostratigraphy can give
resolution that exceeds that attainable by classic biostratigraphical means. Strontium-isotope ratios in
skeletal calcite are a particularly powerful tool for illustrating changes in sedimentary rate and
revealing gaps in the Stratigraphical record.
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JURASSIC AMMONOIDS BIOCHRONOLOGY IN THE TIBETAN
HIMALAYAS
Jiarun Yin
China University of Geosciences, Xueyuan Lu 29, Beijing 100083, P.R. China
The recent collections in Tibet allow to the establishment of Jurassic ammonoid succession
ranging from Hettangian to Tithonian with a regional definition of the Triassic-Jurassic and JurassicCretaceous system boundaries. Intercontinental correlation can be made at zonal level for some of
intervals; whereas some of Jurassic substages are represented by hiati or none-marine faciès in the
Tibetan Himalayas.
Lower and Middle Hettangian, Lower Sinemurian and Upper Toarcian of the Lower Jurassic
are established; the Upper Sinemurian may represented by hiatus. However, a carbonate platform
environment existed for a considerable length from Pliensbachian to early Bajocian times in the shelf
of the Himalayan sea. Only Lower Bajocian, Upper Bathonian and Lower Callovian are documented
by ammonite evidence in Middle Jurassic with a hiatus of 8 myr duration including the Upper
Bajocian to Middle Bathonian. Upper Jurassic ammonites are entirely inhibited by highly endemic
faunas, suggesting a close affinity to the SW Pacific domain. Based on the collections of samples in
situ, Middle Oxfordian, Upper Kimmeridgian, as well as both Lower and Upper Tithonian are
established. The Triassic/Jurassic boundary is indicated by the Choristoceras and Psiloceras
assemblages; the Jurassic/Cretaceous boundary is indicated by the youngest Jurassic assemblage,
Corongoceras-Himalayites and the earliest Cretaceous Spiticeras assemblage in the region.
References
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DISTRIBUTION OF LIASSIC SEDIMENTARY FACIES IN THE
GUMUSHANE REGION (NE TURKEY)
Kandemir R.
KTÜ GMF Geological Engineering Department, 29000 Gumushane/Türkiye
E-mail : raif@ri.scC[Lktu.edu.tr

Study area is located in the southern zone of the eastern Pontides (NE Turkey), around of
Gümüshane city. Twenty five main measured stratigraphie sections are recognized in the Rosso
ammonitico-bearing Liassic outcrops exposed along the Gümüshane. The basement of the study area
consists of Paleozoic granitic rocks (Gümüchane Granite). Mesozoic starts with Liassic Zimonköy
Formation. This Formation has thick and widespread out crops. Zimonköy Formation include of
continental to deep marine affinity faciès. This faciès generally shows two major faciès: 1-Continental
faciès, 2- Marine faciès. Continental faciès is characterized by conglomerate, claystone, and coal
bearing shale/claystone, braided river deposits. Marine faciès is characterized by shallow marine
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conglomerate and sandstone, pure bioclastic limestones, nodular limestones, marly clayey/limestone,
siltstone-marl alternations with interbedded volcaniclastics and lavas. Bioclastic and nodular
limestones are rich in ammonites, pelecypoda, belemnites, corals, brachiopoda and bryozoan fragment
which developed an ammonitico rosso faciès. This rocks show laterally and vertically differentation of
thickness and faciès in short areas. The sediments of this formation are characterized by thinning-andfining upward sequences.

OSTRACODES FROM THE JURASSIC BEDS OF SADHARA DOME,
KACHCHH, GUJARAT, WESTERN INDIA
Khosla S. C., Jakhar S. R., Nagori M. L. and Felix D.
Department of Geology, Mohanlal Sukhadia University,
Udaipur 313002, Rajasthan (India)

Twenty-seven ostracode species are recorded from the Jurassic beds of Sadhara Dome,
Pachchham Island Rann of Kachchh, Gujarat. Six species - Amicytheridea flebitis, Mandelstami
biswasi, Citrella paranitida, Progonocythere sadharaensis, Nophrecythere hadibhadangensis and
Paracypris agrawali- are new. Sixteen species - Amicytheridea triangúlala Bate, Batella depressa
Khosla, Jakhar & Mohammed, Cytherella disjuncta Lyubimova & Mohan, C. obscura Lyubimova &
Mohan, Cytheroperina devai Khosla, Jakhar & Mohammed, Habocythere bicruciata (Grekoff), H.
dorsoangulata (Grekoff), H. malgachica (Grekoff), Lophocythere veritpolycostata Khosla, and
Manisha Kumari, Mandelstamia depechae Khosla, Jakhar & Mohammed, Nophrecythere
jaisalmerensis (Kulshreshtha, Singh & Tewari), Paracypris contermia Lyubimova & Mohan,
Procytheridea ihopyensis Grekoff, Progonocythere laeviscula Lyubimova & Mohan, Trichordis
(Paratrichordis) devexa (Grekoff) and Trichordis (Trichordis) gujaratensis Khosla, Jakhar &
Mohammed are assigned to the previously described taxa . Five species are left under open
nomenclature.
The ostracode fauna of the Jurassic beds of Sadhara Dome shows strongest affinity with those
of the Majunga Basin, Madagascar and to a lesser extent with Tanzania and Central Saudi Arabia. The
stratigraphie distribution, age and affinity of all these ostracodes are given in the paper. Only the new
species are described.

ABOUT A DIRECT CORRELATION POSSIBILITY OF THE
CALLOVIAN BETWEEN THE BOREAL AND SUBBOREAL
PROVINCES BY CARDIOCERATIDAE (AMMONOIDEA)
Kiselev D.N.
Yaroslavl State Pedagogical University
Despite to a great diversity of the Cardioceratidae species in the Boreal realm Callovian a
boreal and subboreal stratigraphie scales correlation is difficult by reason of a essential difference in a
callovian ammonite faunas of the provinces on the whole. There considered to establish a subboreal
species absence in a boreal ammonite assemblages for South Alaska, Canadian Arctic and British
Columbia that reflected on the suggested correlation charts. A substage correlation has been advanced
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by a common generas distribution. A small biostratons were correlated by indirect signes (a relative
straton disposition and distribution of subboreal phylogenetic analogues in a section).
The callovian ammonite assemblages of the European Russia sections are contain a great
value of the cardioceratid species together with the species belong to the standart european zones
especially from the Middle Callovian. Its examination is allows to determine the forms before well
known in the Arctic basin only. It is established the 12 cardioceratid assemblages succession for the
Calloviense-Athleta Zones stratigraphie interval. Excluding a purely subboreal forms the
cardioceratids include 1 1 species (or nearest forms) described or figured initially from South Alaska, 2
species - from Canadian arctic, 1 species - from British Columbia, 6 species - from North Siberia, 4
species - from Spitzbergen, 3 species - from Franz Jozef Land and 1 species - from Novaya Zemlia.
The stratigraphie age for near of half of the species has been defined often as Lower Callovian in a
most works and for some species - as Upper Callovian. The new datas from European Russia sections
permit to make more precise the age of the most common species on the european standart base and
realize direct correlation between european and arctic Callovian. So mutch new datas were obtained
especially for the Middle Callovian. It is proposed the new correlation model with standart for the
callovian of the most boreal regions (Figure).
Notes on Figure:
1
for the European Russia by Kiselev, 200 l(c); Gulyaev, Kiselev, Rogov (the Symposium Abstract
Volume);
2
by Kiselev, 2001(a); 2001(b), Kiselev, 2001(c) with additions; the genera names abbreviations: C. Cadoceras Fischer, F. - Funiferites gen. nov., L. - Longaeviceras Buckm., Ps. - Pseudocadoceras
Buckm.;
3
by field data (only) of Imlay, 1953; 1975 with alterations;
4
by Frebold, Tipper, 1967; Arthur et al, 1993 with alterations;
5
by Frebold, 1964 with alterations;
6
by Bodylevsky, 1960; Voronetz, 1962; Voronetz, Ershova, 1963 with alterations;
7
by Meledina, 1977; 1994 and the others;
8
by Newton, Teall, 1897 with alterations;
9
by Ershova, Basov, 1983; Kopik, Wierzbowski, 1988.
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Fig. The callovian (in thé Calloviense-Athleta Zones interval only) faunal assemblages of the Cardioceratidae in the European Russia and the most examined
callovian fossil localities of the Boreal Province and it correlation (the notes see in the abstract text).
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GREGORYCERAS IN THE OXFORDIAN OF KACHCHH (INDIA) :
DIVERSE IMPLICATIONS
Krishna J., Pandey B. and Ojha J. R.
Department of Geology, Bañaras Hindu University ,Varanasi 221005, India

The Kachchh Oxfordian ammonoid stratigraphie record having remained restricted largely to
Early Oxfordian in extremely condensed oolitic faciès that too exclusively in Mainland Kachchh for
over a century and half has been recently enlarged with the discovery of over 200 m thick
uncondensed Middle to Late Oxfordian at Kantkote in the proximal most exposed part of the basin
outside the Mainland ( Krishna et al 1994 and later ). Apart from abundant perisphinctins and
mayaitins ; the basalmost 10m include a few examples of Gregoryceras which are evaluated here in
an integrated paleontological, stratigraphical, paleogeographical and paleoenvironmental context.
The examples are determined as G. fouquei (Kilian ) and G. äff fouquei , while the sediment
interval enclosing the Gregoryceras in view of inclusion in a distinctly larger Larcheria interval is best
assigned to Schilli Subzone currently considered late Middle or early Late Oxfordian. In
paleogeographical context, the Late Jurassic geographic reconstructions invariably place Kachchh in
350S plus subtemperate latitude which finds excellent support both from near exclusive clastic
lithology and invariable dominance of low diversity ammonoid fauna in the Kachchh CallovianTithonian interval. The Gregoryceras distribution is explicitly latitudinally influenced, and exercises
no control what so ever in supporting or disputing the availability of the Trans-Gondwana Gondic
corridor as a possible migration route for the Gregoryceras expansion. The Kachchh latitudinal
framework agrees with those of other southernmost records of Gregoryceras in Chile and Madagascar.
These localities of the erstwhile Gondwanaland are here interpreted to mark the latitudinal expansion
limit of Gregoryceras during the Schilli Subzone on either side of Africa longitudinally several
thousand kms. apart, which seems eustatically influenced. This expansion event affecting both the
Pacific and Tethyan margins of the erstwhile Gondwana in the southern hemisphere has a truely global
dimension in view of the Schilli Subzone being already well established as a eustatically influenced
3rd order transgressive interval in the European Tethyan region of the Vailian cycle LZA 4.3.
Interestingly, the Schilli Subzone interval additionally marks maximum flooding of the entire Bajocian
- Albian 2nd order sequence in Kachchh, and also the climax of rifting in this pericratonic rift basin to
be followed-up by the tectonically induced shallowing and initiation of the ultimate withdrawl of the
sea from the basin in the margin to basin direction. The registration of maximum ammonoid diversity
and density of the entire Kachch Mesozoic sequence (Mayaitinae, Perisphinctinae, Aspidoceratinae,
Peltoceratinae, Taramelliceratinae together with fairly good number of Lytoceratina and
Phylloceratina ) in the Kachchh Gregoryceras interval suggest basin bathymetry at Kantkote of 50 m
plus which increases gradually basinward to explain the Middle Oxfordian to early Kimmeridgian
submarine non-depositional hiatus in the exposed distal part along with the underlying extremely
condensed Early Oxfordian Oolitic faciès and the overlying late early Kimmeridgain slow sedimented
fine elastics due to drastic reduction in supply of sediments leading to starved conditions in turn
casually related to m,arginward shift of the depositional site as a consequence of tectonically enhanced
net bathymetry in addition of eustatic rise.
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CHARACTERISATION OF DICHOTOMOCERAS IN THE OXFORDIAN
OF KACHCHH ( INDIA)
Krishna J. and Pandey B.
Department of Geology, Bañaras Hindu University, Varanasi 22I005,India

We report here the first ever Dichotomoceras of the Indian subcontinent at Kantkote (Wagad )
in the proximal most exposed part of the Kachchh basin along the subcontinent's prime hydrocarbon
belt, by way of further addition to the significant enlargement of the Oxfordian ammonoid record
made earlier ( Krishna et al 1994 and later ). In our field studies of early 2002 we discovered near
continuous presence of ammonoids in ca 50 m thick succession considered ammonoid devoid by us in
1994, almost immediately above the Schilli Subzone which is followed-up further by ca 150 m thick
succession in the same Kantkote - Bharodia section by and large devoid of ammonoids. The
ammonoid density in this just discovered ca 50 m thick column is much much scarcer in comparison
to the underlying 8 m thick ammonoid abundant Schilli Subzone. In addition to the report of
Dichotomoceras, we also present here the differentiation of 3rd order transgressive intervals of the
Late Oxfordian Bißtrcatus Zone immediately above the Schilli Subzone.
The post Schilli Subzone Late Oxfordian ca 150 m thick succession includes at least two
distinct transgressive intervals although exhibiting varying features and evidences, also differing in
strength and relative ammonoid content. The first transgressive interval is above the Schilli Subzone
with the intervention of ca 15 m shale which includes about eleven 4th order smaller transgressive
intervals invariably each yielding ammonoids.The second transgressive interval is ca 7 m thick again
with eleven 4th order smaller transgressive intervals,nearly each with ammonoids, ca 25 m above the
first transgression. These intervening ca 25 m sediments also have yielded ammonoids although very
scarce and mostly fragmentary in comparison to thetransgressive intervals below as outlined here.
However, these intervening ca 25m sediments also suggest presence of at least another three relatively
much less significant 3rd order trangressive intervals (the two significant ones and the intervening three
much less significant onesl is relatively better in the youngest, somewhat poor in the oldest , and
poorest in the intervening three. However, examples of definite Dichotomoceras are determined in the
youngest of the five transgressive intervals just discussed which in our preliminary taxonomic
evaluation appear close to D. stenocycloides and D. bifurcatoides, suggesting extension of the
ammonoid bearing part of the column at least up to the early Late Oxfordian Bifurcatus Zone.
Dichotomoceras presence is also suggestive and suspected although not confirmed in the first four of
the five transgressive intervals presented It may be again emphasized here that the post Schilli
Subzone interval of the Kachchh Jurassic is included in the regressive system tract of the 2nd order
Bajocian - Albian sequence which is in strong disagreement and much contrary to the European
framework ( Haq et al 1987 and Jacquin et al 1994 ) of the continuation of the 2nd order eustatically
influenced transgressive component until Late Kimeridgian Beckeri Zone.
To conclude, the preliminary ammonoid stratigraphie results of our just accomplished early
2002 field visit outlined as above project forth the recognition of five 3rd order sequences in the Late
Oxfordian Bifurcatus Zone with further significant enlargement of the Kachchh Callovian - Tithonian
ammonoid record except for the Late Oxfordian Bimammatum Zone.
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BAJOCIAN PHOSPHATIC EVENT IN THE PIENINY KLIPPEN BELT,
POLISH AND SLOVAKIAN CARPATHIANS
Krobicki M.
Department of Stratigraphy and Regional Geology, University of Mining and Metallurgy, Mickiewicza 30, 30059 Krakow, Poland
The Pieniny Klippen Belt represents a boundary zone between the Outer and Central Western
Carpathians. It is the most complex from all the Western Carpathian zones affected by large Alpine
erogenic phases. The Pieniny Klippen Basin is interpreted as a separate branch of the northern
Tethyan Ocean, in which several faciès zones can be distinguished, from shallowest zone (so-called
Czorsztyn Succession - corresponds to submarine ridge) trough transitional zone (Czertezik and
Niedzica successions) up to deepest one (Branisko and Pieniny successions) in the axial part of this
basin. The Czorsztyn, Czertezik and Niedzica successions accumulated generally in subtidal to neritic
shelf environments of the submarine Czorsztyn Ridge and its southeastern slope (according to
palaeogeographic position of the Czorsztyn Ridge - NE-SW).
Beginning from late Early Bajocian massive crinoidal limestones developed in more elevated
parts of the Pieniny Klippen Basin (Czorsztyn, Niedzica and Czertezik successions) and continuing in
deeper environments as the crinoidal cherty limestones (Branisko Succession). Usually they are
massive, fine- to medium-grained, predominantly white, grey and red calcarenites with only locally
occurring poorly visible bedding and extremaly rare cross-bedding structures. The thickness of these
limestones depend on their primary palaeogeographicaly position within sedimentary basin. The
largest of them occur in the shallowest zone (Czorsztyn Succession - from 10-15m up to 150m thick
extremely) contrary to the deeper one (Niedzica and Branisko successions - only about 10m).
In several outcrops belonging to four mentioned successions the base of the crinoidal
limestones are very sharp and directly overlying the oxygen-depleted dark/black
Fleckenkalk/Fleckenmergel-type sediments of Toarcian-Lower Bajocian age. The lowermost part of
crinoidal limestones consists of light-greenish clasts of micritic limestones, pyrite framboids,
phosphatic concretions, a large macrooncoids (up to 8-10cm), fragments of Middle Triassic dolomites
and dedolomitized carbonates, and quartz grains transported from the emerged and eroded Czorsztyn
Ridge. Additionally, some fossils occur here, mainly brachiopods and belemnite guards. Rare but
well-preserved ammonites occur in the base of these limestones (i.a. belong to Stephanoceratidae
family - A. Wierzbowski, pers. com.) which are characteristic for the Lower Bajocian. Trace fossil
(Curvolithus simplex), from the lowermost part of crinoidal calcarenites (Czorsztyn and Niedzica
successions) suggests deposition of these limestones in shelf depths, below the fair-weather wave base
as migrating bars or banks of crinoidal sand as result of disintegration of "crinoid meadows".
Phosphatic concretions (up to 6cm) occur in almost all Pieniny Klippen Belt successions
exclusively within lowermost part (first 1.0m above base) of crinoidal beds as isolated concretions, but
sometimes, usually near the base of crinoidal limestones, make phosphatic concretion pavements. In
all examined cases such phosphatic record took place only within extremaly sedimentary thinned
crinoidal limestones, not more than 10m in thickness. Their occurrence in such place and in the same
time in several palaeofacial zones (successions) strongly suggest isochronous event of their origin. On
the other hand, very rapid change of sedimentation from oxygen-reduced environments (during
Toarcian-Early Bajocian) to calcareous sedimentation is record of very weak vertical tectonic
movements of the Czorsztyn Ridge and adjacent areas and may be also reflect palaeoceanographical
changes after this tectonic uplift. The resulting shallow submarine ridge separated various zones of
oceanic currents what could lead to the formation of upwelling currents, for which phosphatic
structures are typical. Many facts point to the occurrence of another „upwelling events" in the Pieniny
Klippen Basin history as this may be concluded also from the Cretaceous deposits (Berriasian,
Valanginian and Albian phosphorites and/or phosphatic stromatolites and macrooncoids) both in the
Polish and Slovakian part of the Pieniny Klippen Belt.
Research has been granted by the Polish Committee of Scientific Research (project no-6 P04D 022 21) and AGH grant
(project no - badania wlasne no 10.10.140.804)
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UPPER JURASSIC EXOTICS FROM THE PIENINY KLIPPEN BELT
AND OUTER CARPATHIANS AS EVIDENCE OF SHALLOW WATER
PALAEOENVIRONMENTS ON THE TETHYAN MARGIN
Krobicki1 M., Golonka2 J., Matyszkiewicz1 J., Olszewska3B., Oszczypko2N.,
Slomka1 T. and Wieczorek4 J.
'University of Mining & Metallurgy, Mickiewicza 30, 30-059 Krakow, Poland
2
Jagiellonian University, Oleandry 2a, 30-063 Krakow, Poland
3
Polish Geological Institute, Skrzatów 1, 31-560 Krakow, Poland
4
Smoluchowskiego 4/1, Krakow, Poland
The Carpathian flysch and flyschoidal sequences contain numerous exotic-bearing
gravelstones originated by debris flows. Exotic olistholites, sometimes huge - up to 200-300m are also
common. The exotic rocks bear the evidences of the flysch source areas - basin margins and
sometimes completely destroyed intrabasinal ridges. Detailed analysis of both biostratigraphical and
microfacial features of exotic material should be significant for the reconstruction of the Carpathian
Tethys in Jurassic time.
The western part of the Carpathian arc is subdivided to the Outer (Flysch) Carpathians in the
north and the Inner Carpathians in the south. The Pieniny Klippen Belt is located between these two
main Carpathian units. During Jurassic-Cretaceous time, it formed the northern branch of the western
Tethys connected with Ligurian-Penninic Ocean, which originated by rifting and spreading between
European platform and Apulia plate with adjacent regions. Over a large span of Jurassic-Cretaceous
history, the Pieniny Klippen Basin was dominated by pelagic sedimentation both in the shallowest
zone (so-called Czorsztyn Ridge and surrounding zones) and deeper one (Branisko-Pieniny
successions). The hemipelagic/pelagic deposits are represented by different type of limestones (e.g.
Middle - Upper Jurassic spotty limestones - Fleckenmergel faciès, Ammonitico Rosso and TithonianLower Cretaceous Maiolica faciès) or radiolarites. The final, syn-orogenic stage of the development of
this basin was recorded by flyschoidal deposits (Late Albian-Early Campanian) with several episodes
of debris flows with numerous exotic pebbles. The second event, which resulted in the exotic-bearing
deposits (molasse type - Jarmuta Formation) took place after Laramian tectonic movements. The main
"exotic source area" in the Pieniny Klippen Basin was so-called Exotic Andrusov Ridge (which is still
controversial). The primary results of exotics investigations indicate shallow-water limestones as a
dominant element. Pebbles found in the Pieniny Klippen Belt are represented by: microbolithicsponge boundstones (?Kimmeridgian/?Tithonian), microbolithic boundstone, grainstone-packstone
with ooids and oncoids, pelagic limestones with cherts (Maiolica-type limestones). The most
important is the presence of microbolitic-sponge limestone faciès which is typical for peri-Tethyan
shelf of the northern border of this ocean during Oxfordian time but is poorly known in the intraTethyan basins.
In the Outer Carpathian basins thick sequences of siliciclastic flysch deposits dominated as an
effect of turbiditic sedimentation. Several gravelstone horizones with exotic pebbles occur in the Outer
Carpathian nappes within Cretaceous and Palaeogene deposits.The most common exotic material
belongs to atramberk-type limestones - rich in corals, algues and nerineacean gastropods. This
material derives from the carbonate platform which bordered the Silesian Basin (= northernmost
margin of the Tethyan Ocean). Another source area of these exotics is identified as an elevated block
well known as Silesian Cordillera situated to the south of the Silesian basin. Such type of calcareous
sedimentation was completely absent within Pieniny Klippen Basin.
Research has been supported by grant of the Polish Committee of Scientific Research (project no 6
P04D 032 12)
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REEF BUILDING CORALS OF THE LOWER BAJOCIAN OF FRANCE
AS PALEOENVIRONMENTAL TOOLS
B. Lathuiliere
UMR G2R 7566, Université Henri Poincaré Nancy 1, B-P. 239, F 54506 Vandoeuvre lès Nancy Cedex -Email :
bernard.lathuiliere@g2r.uhp-nancy.fr
Lower Baj ocian coral reefs outcrops are common and well exposed in the Western Tethys,
especially in Propinquans and Humphriesianum zones. They can be observed more or less regularly
according to the structural pattern of paleoreliefs from Belgium and Luxembourg (North) to the
Maçonnais and southern Jura in France (South). There, the alpine trough separates these reefs from
some southern scarce reefal outcrops on the Provence platform. Reef building corals of these
environments have been thoroughly revised to use more reliable taxa in order to ensure
palaeoecological interpretations (Lathuiliere 2000, in Geobios 33:. 51-72; 153-181).
Analysis of the diversity Corals are rather poorly diversified: 15 to 18 genera (including
morphogenera) and 16 to 25 species. Most common genera are Isastrea, Thamnasteria, Periseris,
Cladophyllia, Dendraraea Complexastrea and Thecosmilia. Indicated variation ranges take into
account uncertainties about the limits of taxa. Variations of the diversity are interpreted according to
different scales. At the scale of France, the Paris Basin is proposed around 35° N. The decreasing
number of genera over a range of 5° in latitude suggests a climatic control toward the northern border
of the reef belt. At the scale of outcrops, nearly monospecific communities point to ecospace limits.
Nearly monospecific reef building communities of Isastrea are always linked to superficial
depositional environments. They displays indices of high energy level for light as well as for
hydrodynamism. Nearly monospecific reef building assemblages of Periseris elegantula are
interpreted as a possible sign of communities moving away from oligotrophic conditions. Deepest
communities are oligospecific and dominated by Thamnasteria mettensis a pioneer species also
frequently associated to the recover of substrates by encrustation after storms.
Morphologic functional analysis - An evaluation of light levels is proposed through a cautious
use of colonial massive shapes. Intraspecific variations of Isastrea bernardiana show a wide range of
shapes quite comparable to Montastrea, à recent zooxanthellate coral for which light-dependence of
shape is recognized. An interpretation of Bajocian bioherms as lithoherms made of azooxanthellate
corals is discarded. Mean annual growth rates of Bajocian corals are very low, especially when
comparing to the rather abnormal rates of quaternary reefs in intertropical and superficial meadows.
The differences in shape and growth rates allow identifying environments disturbed by an excessively
rapid sedimentation. In such biotopes, phaceloid forms (Thecosmilia, Cladophyllia), ramose
Dendraraea and some massive colonies (Complexastrea and special morphotypes of Isastrea)
increase in number and coral cover.
Both analyses of diversity and functional morphology provide an image of the depth of life
environments that fits well the results of microfacies and sedimentary structure examination.
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ASPECTS OF COCCOLITHOPHORE PALAEOECOLOGY AND
PALAEOBIOLOGY FROM THE KIMMERIDGE CLAY FORMATION
(KIMMERIDGIAN-BOLONIAN), DORSET, UK
Lees J. A. and Bown P. R.
Department of Geological Sciences, University College London
Mesozoic coccolithophore assemblages, in which preservation can be argued to have had no
effect on the nannofloral composition, are extremely rare. Such assemblages can provide moreaccurate insights into the palaeobiology and palaeoecology of the constituent species, than can
assemblages in which preservation might have biased the assemblage proportions. The Kimmeridge
Clay Formation (KCF) of Dorset (UK) contains such assemblages.
Here we present summaries of our observations of the high-abundance, low-diversity
nannofloras of the KCF on various time-scales, from urn- to metre-scale (equivalent to seasonal? to
Milankovitch scales). The assemblages almost exclusively comprise species of the family
Watznaueriaceae. The low diversity and high abundance is hypothesised as reflecting a high-nutrient
environment, possibly with a limiting micronutrient component.
At the um-scale, we have observed successions of coccosphere-rich to barren laminae, which
suggest seasonal fluctuations in coccolithophore productivity, similar to those recorded from modern
oceans. In the coccosphere-rich laminae, we have found representatives of various ontogenetic stages
for each of the different species. These have provided further support for the ontogenetic observations
and VR model of coccolith growth of Young & Bown, (1991).
On both the urn- and cm-scale, we have observed shifts in the dominance of the different
species, which has allowed us to speculate that each species has slightly different palaeoecological
requirements, which when filled allow the species to reproduce in bloom-like proportions. This may
also be a seasonal signal.
References
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MID-JURASSIC PALAEOGEOGRAPHY OF THE PIENINY KLIPPEN
BASIN - PALAEOMAGNETIC APPROACH.
Lewandowski1 M., Krobicki2 M., Matyja3 B.A. and Wierzbowski3 A.
'institute of Geophysics, Polish Academy of Sciences, Ks. Janusza 64,
01-452 Warszawa
Department of Stratigraphy and Regional Geology,
University of Mining and Metallurgy, A. Mickiewicza 30, 30-059 Krakow
Institute of Geology, University of Warsaw, Zwirki i Wigury 93, 02-89 Warszawa,
Aiming at a better understanding of the basin development and geodynamic history of the
eastern branch of the Alpine domain, we report on first results of palaeomagnetic studies, undertaken
on the Middle Jurassic carbonates of the Pieniny Klippen Belt of the southern Ukraine. Pieniny
Klippen Belt represents the Carpathian fold belt corresponding to a major suture zone between the
Outer and Inner Carpathians.
In the context of competing scenarios depicting evolution of the Carpathians, we provide new
and very reliable palaeomagnetic data that speak in favor of structural coherency of the Middle
Jurassic sedimentary basin with European Craton . Palaeomagnetic inclinations leave no doubt that the

106

VI INTERNATIONAL SYMPOSIUM ON THE JURASSIC SYSTEM, PALERMO 12 -22 SEPTEMBER 2D02

basin was founded on the southern shelf of the European Craton, declinations of characteristic
magnetization being concordant with those expected for coeval rocks of Laurasia. We conclude that
the rocks hosting characteristic remanence have neither experienced any vertical axis block rotation,
nor a large-scale shortening affected the mid-Jurassic basin at the Ukrainian sector of the Pieniny
Klippen Belt. With the current data in hand, we can not exclude, however, that the Middle Jurassic
rocks under study were temporally rifted apart from the European Craton due to the later (Late
Jurassic-Early Cretaceous) extension phase of the Pieniny Klippen Basin and were subsequently
brought back to the southern margin of Lâurussia during the NeoAlpine orogeny. Whatever happened,
mid-Jurassic formation sustained their original spatial orientation after the eventual suturing with
Laurussia.
Additionally, we present preliminary palaeomagnetic results from other parts of the Pieniny
Klippen Belt, which seemed to be more conjectural and less straightforward for interpretation in terms
of geodynamic evolution of the Pieniny Klippen Belt.
Research has been granted by the Polish Committee of Scientific Research (project no 6 P04D 022 21)

JURASSIC SEA-LEVEL CHANGES NEAR SHIHA PANGMA FENG,
SOUTHERN TIBET (TETHYAN HIMALAYA)
Li Xianghui, Chengshan Wang and Xiumian Hu
Chengdu University of Technology, China
Study of Jurassic sedimentary strata near Shiha Pangma Feng in southern Tibet resulted in the
recognition of depositional sequences and strata hierarchy, which can be used for interpretation of the
sea-level changes, effecting the northern Indian passive margin (NIPM) during Jurassic period. The
interpreted sea-level changes can be compared with global eustatic sea-level changes, as shown by
Haq et al (1987) and Hallam (2001)
Jurassic sedimentary strata and sea-level changes in southern Tibet were studied by Li and
Grant-Mackie (1993) and Shi et al (1996), however, recent bio- and chrono- stratigraphie studies by
Yin et al, (1999) and Wan and Yin et al, (2000) resulted in changes of the stratigraphie framework.
Such revised framework is used to reinterpret the Jurassic sea-level changes and compare them to
those indicated by Haq et al (1987) and Hallam (2001).
The second-order eustatic sea-level rise identifiable in the Jurassic NIPM appears to be similar
to that shown by both Haq and Hallam's curves.
The three major sea-level changes discerned during Jurassic time period are:
(1) Early Jurassic relative stillstand which followed an early transgression; (2) Bajocian ~
Bathonian major regression resulting in subaerial exposure; (3) Late Jurassic transgression
followed by a highstand.
The early Jurassic sediments through Aalenian wire deposited in a shallow shelf depositional
environment. The strata demonstrate presence of third-order cycles, but these are not in full agreement
in their position and numbers with the data shown on both Haq and Hallam's curves.
During the ca. 10 Ma interval from middle Bajocian to Middle Bathonian, most of the NIPM
was subaerially exposed, due to major sea-level fall, indicated by a lack of corresponding sediments
and fossils. This constrasts with Haq's curve which shows continuing sea-level rise during this time
period. Also Hallam (2001) suggested that the sea-level was rising during Bajocian, but falling during
Bathonian.
The sea-level rise during Callovian to Tithonian associated with a high stand during latest
Jurassic resulted in widespread deposition of black shales (Spiti Shale) in an outer shelf to upper slope
depositional environment of NIPM. Sea-level changes in (semi-) pelagic environment are not easily
recognizable, as there is only few processes, like concentration of fossils, or of organic carbon, or
development of hard grounds, which indicate changes in the sea-level. Even that several eustatic sea-
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level changes is indicated by Haq and Hallam for the late Jurassic, no such changes can be identifii
in the late Jurassic strata in the Shiha Pangma Feng area.
The difference in eustatic sea-level regime (second- and third- order sea-level changes) durir
Jurassic in the southern Tibet indicate influence of regional tectonic control on the sea-level changes.
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BIOSTRATIGRAPHY OF THE UPPER JURASSIC SEDIMENTS OF
THE GREATER CAUCASUS BY AMMONITES
Lominadze T.
Georgian Technical University, Department of Geology and Paleontology
380075, Tbilisi, Georgia
On the Northern Slope of the Greater Caucasus three biostratigraphic levels may be identified.
The lower one- beds with Cordatum - embraces the whole Lower and the base of Middle Oxfordian.
hi these sediments Cardioceras (Cardioceras) cordatum (Sow.), C. (Vertebriceras) vertébrale (Sow.),
Vertumniceras nikitinianum (Lah.), Parapeltoceras arduenense (Orb.), Neocampylites delmontanum
(Opp.) etc. have been found. In the upper part of the Middle Oxfordian there have been identified
layers with Plicatilis - Arisphinctes plicatilis (Sow.), Dichotomospinctes antecedens Salf. etc. In the
upper part of the Oxfordian on the base of finds of Perisphinctes cautisnigrae Ark., P. falcula Rouch.,
Divisosphinctes bifiircatus (Quenst.) etc. the beds with Cautisnigrae have been defined.
On the Southern Slope of the Greater Caucasus one may speak of the presence of some
biozones of South European Oxfordian. These are the Zone Maria - Euaspidoceras aff. babeanum
(d'Orb.), the Zone Cordatum - Neocampylites delmontanum (Opp.); the Zone Plicatilis - Euaspidoceras perarmatum (Sow.), Passendorferia (Passendorferia) chirchonensis (Djan.), the Zone Transversarium - Taramelliceras aff. flexuosus (Munst.), Euaspidoceras cf. cucypus (Opp.). Afterwards
the sedimentation became carbonate, reefogenic and begins the formation of the coral cunstructions.
Kimmeridgian sediments of the northern slope of the Caucasus are most fully characterized by
Ammonites in its central part. Here were found the representatives ofldoceras, Aspidoceras, Sutneria,
etc. However, the subdivision of the Kimmeridgian stage into substages and zones proved to be
impossible because of the mixing of Lower and Upper Kimmeridgian species.
On the Southern Slope of the Greater Caucasus the presence of the Lower Kimmeridgian is
confirmed by Taramelliceras cf. rigidum (Wegele), Orthosphinctes cf. polygyratus (Rein.) and numerous Idoceras (the Zone Divisum). The Kimmeridgian age of upper levels of massive limestones was
difined by coral fauna.
In the Northern Caucasus the Tithonian sediments extend all along the northern slope of the ridge, hi the valley of the river Terek rich complex of Lower Tithonian Ammonites have been collected:
Glochiceras, Taramelliceras, Neochetoceras, Lithacoceras, Usseliceras. The Zone Vimineus has been
established by the presence of Lithacoceras albulus (Quenst.) and L. siliceus (Opp.) in the section
along the river Genaldon. Finds of Ammonites belonging to Virgatosphinctes, Tithopeltoceras,
Paraulacosphinctes, Lithacoceras and some other genera in the central and western parts of the
northern slope indicate the presence of the Zone Transitorius.
In the eastern part of the Southern Slope of the Greater Caucasus (Abkhazeti) were found Ammonites characterizing the lower half of the Tithonian stage - Haploceras verruciferum (Men.), Sub-
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dichotomoceras pseudocolubrianus (Kil.), Taramelliceras (Parastreblites) waageni (Zitt.) etc.
western part of the southern slope there were discovered fauna of Ammonites characterizing
part of the Tithonian stage: Haploceras, Lemencia, Virgatosphinctes, etc. The subdivision
Tithonian sediments into zones proved to be impossible. We can judge only about presence
lower and upper parts of the Tithonian stage.

In the
upper
of the
of the

AN EXAMPLE OF PUNCTUATED ANAGENESIS IN THE EVOLUTION
OF THE PANDEMIC GENUS POLYPLECTUS
Macchioni F.
Earth and Ocean Sciences Department, University of British Columbia. 6339 Stores Road Vancouver, B.C., VST
1Z4 CANADA; E-mail: ftnacch@libero.it

The results of a systematic study of the 'horizontal' type are set out with the aim of clarifying
the taxonomy of the genus Polyplectus BUCKMAN (1890). The interest in this genus lies principally in
the slight morphological changes encountered in its evolution and in contrasting opinions put forward
by various authors regarding the possibility of dividing the species that belong to the taxon on the
basis of their morphological features. However, P. pluricostatus (HAAS, 1830) is also the only
documented species of the tethyan forms characteristic of the D. polymorphum Zone to survive the
Oceanic Anoxic Event (OAE) unharmed. It is just after this event that the genus spreads, first
throughout the Tethys and then in the rest of the world.
Taxonomic analysis then allowed closer investigation of the results obtained from the
exemplars from the section studied and to compare the two groupings obtained to species already
known in literature, in particular to P. pluricostatus (HAAS, 1913) and P. apenninicus (HAAS, 1913),
and also highlighting the criteria that distinguish between these and P. discoides (ZlETEN, 1830), the
type species of the genus.
The transition between the former two species is an example of punctuated anagenesis, having
occurred suddenly within a single evolutionary line. The morphological features and confirmation
from the biostratigraphic data have allowed correction of the hypotheses of origin of the taxon, which
is very probably linked phyletically to the genus Lioceratoides SPATH (1919).
By identifying the increases in the number of suture lines per turn, it has been possible to
discover that the transition between P. pluricostatus and P. apenninicus took place via a process of
hypormorphic neoteny. The same method also brought to light the possibility of detecting probable
signs of dimorphism.
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INCONSISTENCIES IN CORRELATING THE PLIENSBACHIANTOARCIAN BIOSTRATIGRAPHICAL BOUNDARY BETWEEN
BOREAL AND THETHYAN AREAS.
Macchioni F.* and Meister C.**
*Earth and Ocean Sciences Department, University of British Columbia. 6339 Stores Road Vancouver, B.C.,
VST 1Z4 CANADA; E-mail: fmacchfgjibero.it

**Muséum d'Histoire Naturelle de Genève. Département de Géologie et Paléontologie. 1 Route de Malagnou,
c.p. 6434, CH-1211 Genève 6; E-mail: nieister@mhn.ville-ge.ch
The Early Toarcian age is known in geological literature for the palaeobiogeographic and
palaeoceanographic events which characterised it on a global scale. With the beginning of this period,
the long phase of marked provincialism between the Boreal and the Tethyan domains, which existed
for the whole Pliensbachian, ended suddenly with the mass appearance of the Dactylioceras genus.
The Dactylioceras genus is present in the whole of the Tethys and the Boreal areas one may
think that its pandemic character led Dean et al. (1961) to choose its FAD to mark the base of the
Toarcian stage. More specifically, the base of the D. tenuicostatum Zone was defined by re-adapting
Oppel's (1856) original definition of the base of the Posidonia bronni Zone: "The base of the Bronni
Zone was drawn immediately above the highest Pleuroceras and below the first appearance of
Dactylioceras in abundance" (Dean et al., 1961; p. 473). Whilst it should be pointed out that the
proposal by Dean et al. (1961) was explicitly limited to the NW-Europe area, it has almost
unanimously been considered valid for definition of the boundary in the Standard Biostratigraphic
Zonation. As a consequence the Pleuroceras-Dactylioceras turnover has been held to be correctable
on a global scale, even if the presence of different species of this genus in the areas of NW-Europe and
the Mediterranean, brought about the institution of two different Zones to indicate the base of the
stage.
Contrary to previous opinions, the base of the Toarcian stage in the Boreal and Tethys is not
easily correlatable. The succession of the events of appearance and disappearance of P. paltum
(BUCKMAN), Pleuroceras hawskerense (YOUNG & BIRD), P. spinatum (BRUGUIÈRE), D. simplex
FUCINI and D. pseudocommune FUCINI, reconstructed on the basis of the data for the NW-European
and Mediterranean successions, shows that the base of the Toarcian as considered in the Tethys is
older than that traced in NW-Europe (Fig. 1).
According to the chronological scale of Gradstein et al. (1994), the size of this difference in
age may vary from a minimum of about 400 Ky, to a maximum of about 800 Ky.
For the moment, it is impossible to specify if the displacement between the two limits is due to
palaeobiogeographic and/or evolutionary causes, or simply to the existence of hiatuses, and thus to
tectono-eustatic causes.
In the Tethys area, there is no agreement in the successions of the "Eodactylites" species, and
it is still difficult today to choose a marker species for the base of the Toarcian. One of the reason for
this lack of consensus may be the non-homogeneous taxonomic interpretations between authors.
The mass appearance of the genus Dactylioceras is not a synchronous event correlatable at a global
scale. At the same time the disappearance of the genus Pleuroceras, the last representative of a long
series of endemic taxon, from NW-Europe is diachronous, and occurs later than the mass appearance
of the genus Dactylioceras in the Mediterranean area. The choice of the marker species to draw the
base of the Toarcian stage must take into consideration a more ample geographic utilisation.
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Fig. 1: Comparison between the biostratigraphic correlation charts of England, the rest of NWEuropean and Mediterranean successions by Howarth (1992) and Elmi et al. (1994; 1997), and the one
proposed in Macchioni (2002). The Chronometrie scale is that of Gradstein et al. (1994), reported by
Graciansky et al. (1998) for the England ammonite biozones. The area with the question mark shows
the minimum extension in the age difference of the Toarcian base existing between the European and
Mediterranean s.l. successions.
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THE EARLY TOARCIAN ANOXIC CRISIS, A SYNCHRONOUS EVENT
IN THE WESTERN TETHYS? AN APPROACH BY QUANTITATIVE
BIOCHRONOLOGY (UNITARY ASSOCIATIONS).
Mailliot S.1, Mattioli E. ', Guex J.2, Pittet B. ! and Bucéfalo Pallianí R.3
1 Centre des Sciences de la Terre, Paléoenvironnements et Paléobiosphère, Université Claude Bernard Lyonl, 2
rue Dubois, 69622 Villeurbanne, France
2 Institut de Géologie, BFSH 2, 1015 Lausanne, Suisse
3 Dipartimento di Scienze délia Terra, Università di Perugia, P.za Université 1,
06123 Perugia, Italia
During the Early Toarcian major paleoenvironnemental and paleoceanographical changes
occurred, namely: (1) an anoxic event affected different basins in the western Tethys, where sediments
enriched in organic matter are commonly recorded. This event also coincides with a major crisis of the
marine biosphere; (2) an important crisis of carbonate platforms is associated with a clay dominated
sedimentation in many sedimentary basins; (3) an isotopic 513C negative excursion during the Early
Toarcian, followed by eventual positive excursion, records major paleoceanographical changes (Guex
et al., 2001; Jenkyns et al., 2001).
The discontinuous nature of sedimentary record represents one of the mean difficulties for
establishing biochronological scales. It is still unclear whether these anoxic and isotopic events are
synchronous within the Tethys. Furthermore the temporal relationships between anoxic event and
isotopic excursion(s) of 513C are not well established. Calcareous nannofossil and dinoflagellate cyst
appearance datums (first and last occurrence) are commonly used to establish biochronological
correlations for the Toarcian stage (Bucéfalo Palliani & Mattioli, 1998). However, the biostratigraphic
events are often diachronous and their record is discontinuous. The stratigraphical position of a same
fossil species can be variable among different localities, because of the palaeoenvironmental control
on different taxa and of their differential preservation potential. This is the reason why we attempt to
establish discrete biochronological scales, based on real or virtual coexistence and on superposition of
different species of nannofossils and dinocysts of a same paleobiogeographical area (method of
Unitary Association). This approach aims to: 1) assess a relative age to sediments which contain
elements characteristic of a particular UA-Zone, and 2) make correlations between different
paleobiogeographical areas. The Unitary Association approach (Savary & Guex, 1999), applied to
nannofossils and dinocysts of 16 tethyan sections, allows us to better constrain the biostratigraphic
frame of the Pliensbachian to Aalenian time interval. A total of 15 Unitary associations have been
recognised which allow precise, reliable and reproducible correlations between southern and northern
tethyan areas. Preliminary results seem to evidence that the Early Toarcian anoxic crisis was a
synchronous event.
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FILLING GAPS IN THE EVOLUTIONARY RECORD OF JURASSIC
RHYNCHONELLIDA (BRACHIOPODA)
Manceñido M.O.
Invertebrate Paleontology Department, La Plata Natural Sciences Museum,
Paseo del Bosque s/n, 1900 La Plata, ARGENTINA
Recent advances in the knowledge of Jurassic rhynchonellide brachiopods worldwide are
reviewed. On occasion of the 5th International Symposium on the Jurassic at Vancouver, 1998, a
comprehensive systematic summary was presented (Manceñido 2000), which showed a coherent
succession of genera within the various families / subfamilies, yet a number of gaps in the
stratigraphical distribution of certain supraespecific units were noticed. Further research carried out
since then (for instance, Sun & Zhang 1998, Ahneras & Elmi 1998, Siblik 1999, Manceñido & Owen
2001) has revealed a series of novelties, thus emphasis is herein given to those results which help to
fill in many of such gaps (erection of new genera being required in several instances).
Among the issues addressed, one may draw the attention in particular to recognition of
pontisiine pontisiids in the Hettangian of Alpine Europe (former gap, Carnian-?Sinemurian), of
pamirorhynchiine basiliolids in the Callovian of China (former gap, Bathonian-Lower Oxfordian), of
likely praemonticlarelline norellids from the Bathonian-?Callovian of west-central Europe (former
gap, Bajocian-Kimmeridgian). Besides, the record of other rhynchonellide stocks from the Lias of the
northern Hemisphere is also improving. From this, together with other new taxa representing
diversification of existing lineages, a more robust and integrated picture of the overall evolutionary
record of Jurassic rhynchonellides is consistently emerging.
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PALEONTOLOGICAL SITE OF THE QUIBAS SIERRA. FIRST CASE
OF GEOCONSERVATION IN MURCIA PROVINCE (SPAIN)
Manchefio1 M. A., Rodríguez Estrella2 T. and Romero1 G.
1

Departamento de Química Agrícola, Geología y Edafología. Facultad de Química. Universidad de Murcia,
España. E-mail: cheno@um.es
2
Departamento de Ingeniería Minera, Geológica y Cartográfica. Universidad Politécnica de Cartagena (Murcia,
España).
The Sierra of Quibas is situated in the province of Murcia (SE Spain). Geologically, it belongs
to the Median Subbetic dominion of the External Zones of the Betic Cordilleras. In this area the
Subbetic thrust on sediments attributed to the Prebetic. The materials which form the sierra are
basically Liassic limestones and dolomites. Over the former appear limestones from the Dogger with
nodules of silex and over them reddish nodulous limestones from the Mahn. Crowning this series are
marly limestone and marls from the Lower Cretaceous with pyritized ammonites. The base of all these
alochthonous materials is made up of clays and versicoloured gypsums from the Keuper. The
autochthonous Prebetic is formed of limestones and marls from the Eocene, Oligocène and Miocene.

113

VI INTERNATIONAL SYMPOSIUM ON THE JURASSIC SYSTEM, PALERMO 12 -22 SEPTEMBER 2002

In the Liassic dolomites of the Sierra of Quibas lies a Pleistocene paleontological site in a
karstic hollow. The great interest for its preservation stems from two principle points:
The abundance and diversity of its faunistic association.
The age of the site, which may well coincide with the appearance of hominoids.
Despite the fact that only the fossils lying on the surface have been studied, the great number
of taxa, consisting of nearly 60 species (among them gastropods, insects, myriapods, amphibians,
reptiles, birds and mammals) is striking. The age of the site is estimated to be 1-1.3 million years.
The fauna found in the Sierra of Quibas is of such importance that it is the only
paleontological site to be protected by the "Dirección General de Cultura" of the province of Murcia
as a site of Cultural Interest, as defined in the Heritage Law of 1985.
If, in addition, we take into consideration the fossils which inevitably remain to be discovered
and the possibility of finding hominoids, it is clear that we are talking of one of the most important
sites in Spain and one worthy of being considered as a Geosite.
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THE DROWNING HISTORY OF THE SABINA PLATEAU (CENTRAL
APENNINES, ITALY)
Marino M.
Université di Roma "La Sapienza" - Dip. Scienze délia Terra

The Sabina Plateau was a Jurassic rift-generated submarine intrabasinal high, several tens of
square kilometres wide, that is partly preserved today in the Sabina Mts. of Central Apennines. Its
stratigraphie, palaeotectonic and palaeogeographic features are described in Galluzzo & Santantonio
(2002).
The geologic record of a carbonate platform drowning is the superimposition of pelagic
deposits on shallow water carbonates. In the Sabina Plateau, as in several Jurassic intrabasinal highs of
the Umbria-Marche Apennines, condensed pelagic carbonates overlie the Early Jurassic peritidal
limestone of the Calcare Massiccio Fm. Physical stratigraphy, faciès analysis, palaeontology and
isotope analysis (513C) allow for a multidisciplinar characterization of the drowning of the Sabina
Plateau.
In the southern part of the Sabina Mts., the shift from neritic to pelagic faciès is marked by an
abrupt lithological change (drowning unconformity; Schlager, 1989). By contrast, in the northern
sector, a drowning sequence (Erlich et alii, 1990) occurs. It is represented by a mixed neritic/pelagic
faciès with coated grains, peloids and an assorted benthic fauna (molluscs, echinoderms, ostracods,
foraminifers, sponge spicules, etc.) occurring along with radiolarians and rare cephalopods (see also
Bice & Stewart, 1990). This sequence is up to 70 m thick. Since the plateau-top Lower Jurassic to
Lower Cretaceous pelagic succession thickens towards the north, a northwards plunge of the whole
palaeostructure can be inferred (Galluzzo & Santantonio, 2002), which produced accommodation
space for the drowning sequence.
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Ammonites in the lowest pure pelagic deposits which top the drowning sequence indicate that
the complete drowning of the Sabina Plateau occurred in the middle Carixian. Instead, the first pelagic
deposits resting on the drowning unconformity are younger (Domerian), a result of local nondeposition in the shallowest and more marginal parts of the plateau. Isotopic analysis reveals a positive
shift of the 013C in the middle Carixian deposits of the Sabina Plateau. Palaeontological and
geochemical data from the Sabina Plateau fit well with other published data from the Umbria-Marche
Apennines, indicating that the drowning of intrabasinal highs was a regionally synchronous event, that
occurred some million years after the acme of regional rifting. It is probably linked to large scale
oceanographic/environmental changes affecting carbonate production (e.g. eutrophication; see
Morettini et alii, in press).
The case with the Sabina Plateau stresses the importance of a multidisciplinar approach to the
study of a drowning event. This permits a separation between global or regional scale factors causing
the drowning on one hand, and local factors (palaeotectonic/palaeogeographic setting, size of the
palaeostructure, topography-controlled variations of the sedimentation/erosion balance) that affected
its physical record on the other.
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A MARINE REPTILE IN THE UPPER JURASSIC DEPOSITS OF THE
MARCHE APENNINES
Marino M. * and Sacchi E. **
* Université di Roma"La Sapienza" - Dipartimento di Scienze délia Terra
** Université di Modena - Dipartimento di Scienze délia Terra
In 1976 an almost complete skeleton of a marine reptile was found near Genga (Ancona,
Marche Apennines). It was enclosed in the lower Kimmeridgian calcareous-siliceous deposits of the
Umbria-Marche Succession (Calcari Diasprigni Fm.). The fossil is now reposited in the San Vittore di
Genga abbey. A preliminary report about the finding is in Fastelli & Nicosia (1980); however, the
study of the fossil was possible only since 1999, after chiselling works to remove the sediment film
that covered all the remains of the skeleton.
The fossil is composed by about 300 bones. It is divided into three parts and, as a whole is
about 3.5 m in length. The fore part includes the skull, a small portion of the axial skeleton and the
scapular girdle. The central part includes solely vertebrae and ribs. In the third portion only few
vertebrae occur. Caudal vertebrae, the left fore limb and both hind fins are lacking.
At the state we are not dealing with the systematic study yet. A general description of the
skeleton and a taphonomic analysis is here offered. For a more detailed description of the single bones
see Nicosia & Marino (2000). Most of the bones are in good state of preservation and are in
anatomical connection. The skull-bones are merged and the single elements are not identifiable, while
the scleroticae and the rostrum are quiet perfectly preserved. The spongework of the skeleton
(analyzed by S.E.M.) is still observable. The bones are composed by the original chemical elements (P
and Ca), with Si occurring in the vacuoles (Nicosia et alii, 2000). Some bones are partly silicified.
The high degree of connection of the skeletal elements, the minimum scattering of the bones,
together with the preservation of the original chemical constituent allow to assume that the reptile
body was rapidly buried into the mud after it sunk in a short time after the abjection of the putrefaction
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gas. Then the sea bottom was not at great depth (that is thousands of metres deep). Geological and
palaeontological data from the finding site and surrounding areas, (Nicosia et alii, 2000; Santantonio et
alii,1996) indicate maximum depth of 200-300 m for the deposits enclosing the examined fossil. In
conclusion the study of this fossil may represent an important element for the definition of the depth of
sedimentation of the Umbria-Marche calcareous-siliceous deposits during the Late Jurassic.
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EARLY JURASSIC SYNSEDIMENTARY TECTONICS AT CONTRADA
MONZEALESE (SACCENSE DOMAIN, SW SICILY)
Marino M. and Santantonio M.
Université degli Studi di Roma "La Sapienza" - Dipartimento di Scienze délia Terra
Field research on the Jurassic deposits outcropping in the Sciacca - M. Magaggiaro area (SW
Sicily) produced a new dataset useful to reconstruct the stratigraphie, palaeotectonic and
palaeogeographic setting of the Saccense Domain (Cope et alii, 2002; Di Stefane et alii, 2002; Muraro
& Santantonio, 2002). The condensed pelagic deposits representing the Jurassic succession all across
the study area were sedimented on a large pelagic carbonate platform, the Sciacca Plateau. The
Sciacca Plateau resulted from the break-up and drowning of a larger regional carbonate platform
(documented by the Inici Fm.) due to extensional tectonics during the Early Jurassic.
To the north, the inferred lateral extent of this Jurassic plateau is constrained by the occurrence
of Jurassic basinal deposits of the Sicanian Domain. Well and seismic data from the off-shore of
Sciacca demonstrate the continuation of the Saccense Domain to the south (Antonelli et alii, 1992;
Catalane et alii, 1996), also with basinal faciès.
At Contrada Monzealese, south of M. Magaggiaro, the Jurassic succession begins with Lower
Jurassic peritidal limestone of the Inici Fm. (about 30 m exposed). This is unconformably overlain by
thin upper Bajocian-Bathonian pelagic carbonates. An ammonite-rich polymetallic crust, with mixed
upper Toarcian-Aalenian forms, is locally interposed. The pelagites rest in geometrical concordance
above a south dipping surface that sharply truncates the north-dipping Inici Fm. beds, resulting in an
angular unconformity of about 20 degrees.
Several small and large scale south-dipping listric normal faults, with associated thickening
and roll-over of the hanging-wall beds, are seen to affect the uppermost few tens of metres of the Inici
Fm. An antithetic plane is interpreted as a minor thrust associated with local flattening of the main
listric normal fault, and represents an internal deformation of the hanging-wall. These structures are
sealed by peritidal strata and do not affect the pelagic cover. They are therefore Early Jurassic
synsedimentary extensional features. On a larger scale, the overall tilt to the north of the Inici Fm.
beds must have been produced by slip along a south dipping listric master fault, probably located more
to the north; after tilting, beds were eroded and truncated, probably in a subaerial environment.
Pelagites were then sedimented (at least since the late Toarcian) on this erosional surface, producing
an angular drowning unconformity.
The palaeotectonic setting inferred above is consistent with the development of intraplatform
basins known more to the south, in the off-shore.
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MIDDLE JURASSIC/LOWER CRETACEOUS PELAGIC SEDIMENTS
FROM THE SCIACCA AREA (MONTE MAGAGGIARO, WESTERN
SICILY).
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Faciès analysis and biostratigraphy of a succession cropping out along the southern slope of
Monte Magaggiaro in southwestern Sicily provides an overview of the Jurassic-Lower Cretaceous
pelagic sedimentation in the Saccense domain. The succession was restored through the correlation of
two sections located at a small distance at contrada Diesi, about 3 km SSW of Montevago. The lower
portion (Section I) has been timed by ammonite stratigraphy, while the upper part (Section II) has
been mainly subdivided by calcareous nannofossils and calpionellid biostratigraphy. The succession
gave a quite good opportunity to compare different biozonations (ammonites and calpionellids) even if
a real integrated biostratigraphy has been hampered by the lack in meaningful ammonites and
calpionellids. In section I (L. Bathonian-M. Tithonian) the geometrical relationships between the
carbonate platform substrate (Inici Fm.) and the paraconformably overlying pelagic sediments are well
exposed. Here neptunian dykes, filled by pelagites cut across the shallow-water carbonates. The
section II (U. Kimmeridgian-L. Valanginian) is exposed in a small natural trench, where Upper
Jurassic strata, can be easily correlated to the upper zone of section I.
In section I five informal lithostratigraphic units were differentiated: "bioclastic platform
limestone" (Inici Fm. - Lower Jurassic); pelagic "calcisiltitic limestone" (Bathonian-Oxfordian);
stromatolitic "'calcarenitic limestone" (Oxfordian - Kimmeridgian); "pebbly calcarenite" (Lower
Tithonian); "reddish-grey nodular marly limestone" (Middle Tithonian). In section II the following
informal units has been recognized: "calcarenitic/calcisiltitic limestone" (Upper KimmeridgianMiddle Tithonian); "marly limestone " (Middle Tithonian); "Calcan a Calpionelle " (Upper Tithonian
- Lower Valanginian).
Ammonites are abundant in the lower portion of section I, where we recognized some zones
and subzones of the Bathonian-Kimmeridgian interval (according to Cariou & Hantzpergue, 1997);
the contribute of calcareous nannofossils and calpionellid biostratigraphy (according to Grün & Blau,
1997) allowed us to identify the Jurassic/Cretaceous boundary and several gaps in sedimentation
particularly concentrated in Berriasian interval.
The studied succession adds new lithostratigraphic and biostratigraphic data on the Jurassic
sedimentary evolution of the Saccense Domain, suggesting a high degree of internal variability due to
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the irregular paleotopography of the carbonate platform substrate (Inici Fm.) resulted from the Early
Jurassic tectonics.
Gaps in sedimentation in Centrada Diesi sections allow us to consider the environment of Saccense
Domain as characterized by variable rates of sedimentation and energy changes.
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SEDIMENTARY, TAPHONOMIC AND TECTONIC PROCESSES IN
THE JURASSIC OF MONTAGNA GRANDE (TRAPANESE DOMAIN,
W SICILY).
Martire L. and Pavía G.
Dipartimento di Scienze délia Terra, University of Torino, Italy

The Montagna Grande sector of the Trapanese Domain is characterized by a Jurassic
succession that starts with a thick pile of peritidal platform limestones (Inici Formation: Upper
Triassic-Lower Jurassic) followed by typically condensed and often nodular pelagic limestones (Rosso
Ammonitico: Middle Jurassic to lowermost Cretaceous).
The Jurassic rocks cropping out in the area of Montagna Grande have been studied for more
than a century mainly because of the rich Middle and Upper Jurassic ammonite assemblages.
Recently, a review of some sections of Rosso Ammonitico has been made and, in particular, in the last
two years, the ongoing quarrying activity has exposed new outcrops. This allowed to observe new
details concerning sedimentology, biostratigraphy and taphonomy that importantly contribute to the
comprehension of the tectono-sedimentary evolution of the whole sector.
Some sections have been studied in a quite restricted area (less than 3 kms) that however show
marked differences in faciès and thickness. The main newly observed features may be summarized as
follows.
- Rocca chi Parra: spoon-shaped slide scars, with a relief of some metres and several tens of
metres wide, are incised in the Inici Fm. They are covered by few metres-thick, lenticular or wedgeshaped lithosomes of condensed and discontinuous pelagic sediments of Callovian to Berriasian age.
Neptunian dykes crosscut the lower part of this Rosso Ammonitico succession and are sealed by
Tithonian beds. Laterally, the well-known pinnacled and Fe-Mn coated discontinuity surface
developed at the top of the Inici Fm. is recognizable. It is overlain by thin and discontinuous latest
Bajocian - earliest Bathonian beds containing a rich assemblage of taphonomically reworked,
phosphatized, ammonite molds that testifie a prolonged and polyphase reelaboration.
- Poggio Roccione: several bed-parallel dykes and collapse structures occur in the middlelower part of the Rosso Amonitico that on the whole is thicker (about 12 m) than at Rocca chi Parra.
They are filled, or involve, Tithonian sediments and indicate a Late Jurassic bottom instability.
- Montagna Grande: an even thicker succession (over 15 metres) is exposed in this section
where, moreover, a wedge of cherty limestones about 10 m thick appears and is interposed between a
lower and a upper Rosso Ammonitico calcareous units. All this clearly documents a very irregular
Jurassic sea-floor topography.
A general scheme of the evolution of this sector may be envisaged as follows. After the
drowning of the Inici platform, pelagic sediments rich in ammonites and affected by intense reworking
began to be patchily preserved in the Bajocian. In Bathonian times, an extensional tectonic phase
resulted in the generation of an irregular sea bottom paleotopography that controlled patterns of
sedimentation. The Poggio Roccione-Montagna Grande transect possibly corresponded to a gentle
slope where the thickness of Bathonian to Oxfordian beds increased downslope. Rocca chi Parra,
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instead, became an isolated highstanding block. The fracturation associated with this Bathonian
tectonics resulted in the opening of dykes and in the triggering of large slides. Bathonian to
Kimmeridgian Rosso Ammonitico sedimentation took place over a consequently irregular rocky
bottom. Another tectonic pulse, occurring in the latest Jurassic, could be responsible of the opening of
new dykes and of a slight tilting of the Rocca chi Parra sector, resulting in the marked pinch out of the
Tithonian beds. The same event likely provoked a steepening of the Poggio Roccione-Montagna
Grande slope, leading to the formation of dykes, due to creeping of semilithified sediments, and to
loose sediment collapse structures.
The sedimentation of the uppermost part of the Rosso Ammonitico levelled the Bathonian
paleotopography only partially, so that the lower part of the Lattimusa was still affected by it, as is
documented by pinch out of beds and onlap relationships on the Rosso Ammonitico top.

JURASSIC TECTONOSEQUENCES, TECTONO-STRUCTURAL
EVENTS, AND APPARENT POLAR WANDER OF THE NORTH
AMERICAN CORDILLERA: IMPLICATIONS FOR NORTH
AMERICAN EVOLUTION DURING PANGEAN BREAKUP
Marzolf J. E.
Department of Geology, Southern Illinois University, Carbondale, Illinois 62901. U.S.A. marzotf@geo.siu.edu
Comparison of Jurassic tectonosequences, tectono-structural events, and the APW curve of the
North American Cordillera suggests strong correlation with tectonic events of the North American
Atlantic margin associated with opening of the Atlantic Ocean. The voluminous outpouring of basalt
of the central Atlantic magmatic province was coeval with the rapid westward motion of the North
American continent. Suspension of Atlantic opening during the Early Jurassic is correlative with the
reversal of North American plate motion. Along the Cordilleran margin, plate-motion reversal was
coincident with and followed sequentially by rapid dextral motion and accretion of the Triassic
volcanic arc to the pericratonal margin in the middle Early Jurassic. Obduction of the pericratonal
margin onto the craton accompanied by foreland basin development in the late Early to early Middle
Jurassic. Termination of foreland-basin development by rapid left-lateral faulting and associated
transtensional extension in the Middle to early Late Jurassic. Sinistral motion along the Cordilleran
margin transported North America northwestward relative to Mexican terranes south and southwest of
the Mojave - Sonoran megashear. Rapid left - lateral translation of North America relative to Mexico
was coeval with the renewed rapid, northwest opening of the Atlantic in the Middle Jurassic.
Termination of left-lateral translation along the North American Cordilleran margin was followed by
renewed high-angle subduction and magmatic activity.

RADIOLARIAN FAUNAS AROUND THE TRIASSIC/JURASSIC
BOUNDARY IN CHERT SEQUENCES IN BUSUANGA ISLAND,
NORTH PALAWAN BLOCK (PHILIPPINES)
Matsuoka A.* and Zamoras L. R.
* Dept. Geology, Faculty of Science, Niigata University, Niigata 950-2181, Japan.
Busuanga Island is considered an accretionary complexes primarily composed of Middle
Permian to Jurassic chert (Liminangcong Formation), Middle Jurassic to Early Cretaceous elastics
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(Guinlo Formation) and limestone units of various ages, with minor melange bodies, collectively
called as the Malampaya Sound Group (Hashimoto and Sato, 1973; Zamoras and Matsuoka, 2001).
These rocks are interpreted as offscraped sedimentary sequenses from a subducted oceanic plate that
developed an imbricate structure during the Jurassic-Cretaceous accretion.
Deep-sea pelagic sediments of Triassic and Jurassic age are represented by chert sequences
and contain many radiolarian tests. The Upper Triassic to Lower Jurassic continuos sections are
recognized in several localities in Busuanga Island. The Dipuyay section located west of Dipuyay
crops out along a road and is exposed approximately 1.5 km long. We carried out radiolarian
biostratigraphic studies along this section. Radiolarian faunas of Early Jurassic age have already been
reported from this section by Tumanda (1991) and Yeh and Cheng (1998).
The Dipuyay section is composed mainly of bedded chert associated with massive chert. The
chert exhibits a wide range of color variation such as red, maroon, flesh, green and gray. Its prevalent
folded and occasionally faulted structures combined with its generally road-parallel strike of the
bedding planes cause certain difficulty in determining or understanding its lithostratigraphy and
biostratigraphy. The alternating occurrences of Late Triassic and Early Jurassic radiolarian
assemblages along the section are due partly to section-parallel nature of the bedding planes and partly
to tectonic repetitions. We found at least three candidates of the Triassic/Jurassic boundary.
The most common species in Jurassic chert are Bipedis patríela, Katroma irvingi, and Pleesus
sp. aff. P. aptus and Parahsuum sp. Other radiolarians include Charlottea tríquetta, Sophia tuberis and
Pantanellium skedamense. Most of these radiolarians appear in the Hettangian and Sinemurian strata
in the Queen Charlotte Islands, Canada. The assemblage is assignable to JRO of the Japan-Pacific
radiolarian zonal scheme.
Regarding Triassic assemblages research is in progress. A certain sample contains
Praemesosatumalis sandspitensis and Kozurastrum spp., indicative of Late Triassic age. Another
sample yields Livarella sp. of Triassic affinity.

RADIOLARIAN AND AMMONITE OCCURRENCES FROM
JURASSIC/CRETACEOUS TRANSITIONAL HORIZONS IN JAPAN
AND IN THE WESTERN PACIFIC
Matsuoka A. *, Takei M. **and Kizu S. *
* Dept. Geology, Faculty of Science, Niigata University, Niigata 950-2181, Japan
** Grad. School, Science and Technology, Niigata University, Niigata 950-2181, Japan

Marine strata encompassing the Jurassic/Cretaceous (J/K) boundary horizon are sporadically
distributed in the Japanese Islands. They include both shallow-marine megafossil bearing sequences
and deep-marine radiolarian bearing sequences. The former include the Torinosu Group in S W Japan
and Soma, Ojika and Shishiori groups in NE Japan. The latter is enclosed in accretionary complexes as
sheets or blocks. In the western Pacific a continuous radiolarite sequence covering the J/K transition
was recovered only at OOP Site 801. Radiolarian biostratigraphic research at the site (Matsuoka,
1992) gives a framework of radiolarian zonation which is applicable for land sections in Japan. Since a
review work by Matsuoka (1995), our knowledge on Upper Jurassic-Lower Cretaceous stratigraphy
has been accumulated. We report herein recent progress in radiolarian and ammonite stratigraphy
around the J/K boundary showing our own fossil data from both SW Japan and NE Japan.
The Torinosu Group is known as Middle Jurassic-Lower Cretaceous shallow marine strata that
unconformably cover the Jurassic accretionary complex in the Outer Zone of S W Japan. This group
consists of terrigenous deposits, which contain bituminous Torinosu-type limestones. This group and
its equivalents are distributed in the Chichibu terrane from Kyusyu to the Kanto Mountains. The
Torinosu Group has been dated as Callovian-Tithonian on the basis of the rare occurrences of
ammonites (e.g., Yehara, 1928; Kobayashi, 1935; Kobayashi and Fukada, 1947; Sato, 1962).
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Radiolarian fossils of Late Jurassic to Early Cretaceous age have also been reported from fine-grained
clastic sediments of the Torinosu Group (e.g., Yao, 1984, Matsuoka and Yao, 1985; Ishida, 1998).
Recently we found several ammonite specimens from the Imaidani Group, an equivalent sequence of
the Torinosu Group in western Shikoku. They include Anavirgatites sp., Hybonoticeras cf.
hybonotum, Hybonoticeras aff. mundulum, Hybonoticeras sp. and Taramelliceras sp.
The Kogoshio Formation of the Shishiori Group is uppermost Jurassic - lowest Cretaceous
shallow marine sediments distributed in South Kitakami Massif, NE Japan. Our recent research added
radiolarian occurrence records to the previously known data by Taketani (1987) and Nara et al. (1994).

MAIN BIOTIC AND ISOTOPIC CHANGES DURING THE
PLIENSBACHIAN, LOWER JURASSIC, IN THE UMBRIA-MARCHE
BASIN (CENTRAL ITALY)
Mattioli E(1), Morettini E(2), Parisi G (3) and Venturi F (3)
0)

(2)

Centre de Sciences de la Terre, Université Claude Bernard Lyon l, FRE 2158 CNRS, France
Shell International Exploration and Production, Volmerlaan 8, P.O. BOX 60 Rijswijk, Netherlands
(3)
Dipartimento di Scienze délia Terra, Université di Perugia, Italy

Hemipelagic carbonates of the Corniola unit represent a continuous sedimentary record of the
evolution of the Umbria-Marche basin (Central Italy) during the Sinemurian-Pliensbachian time
interval. Nannofossil and ammonite calibrated biostratigraphy, together with microfacies evolution,
frame the carbonate stable isotopes events into a precise biostratigraphic sketch. The Lower Jurassic
palaeoceanography of the Mediterranean Tethys is herein approached through the integration of
calcareous nannoplankton and stable isotopes data (Carbon and Oxygen).
Nannoplankton speciation and extinction events and ammonite turnovers show strong
correlation with the negative and positive d*C excursions and with sea-level variations, also testified
by changes in microfacies. Major palaeoceanographic events during the Lower Jurassic induced
changes in the marine bicarbonate reservoir, which tie together the evolutionary patterns of
phytoplankton and nektonic organisms, and the productivity of the main carbonate factories. Such
changes are well emphasised by carbon isotopic events.

THE FLODIGARRY SECTION (STAFFIN BAY, ISLE OF SKYE) A
POSSIBLE GSSP CANDIDATE FOR THE
OXFORDIAN/KIMMERIDGIAN BOUNDARY AND ITS
SUBBOREAL/BOREAL AMMONITE SUCCESSION
Matyja1 B.A., Page2 K.N., Wierzbowski1 A. and Wright3 J.K.
'institute of Geology, University of Warsaw, Al. Zwirki i Wigury 93, 02-89 Warszawa, Poland, Department of
Geological Sciences, University of Plymouth, Drake's Circus, Plymouth, PL4 8AA, U.K.,3 Department of
Geology, Royal Holloway, University of London, Egham, Surrey TW20 OEX, U.K.

The sections in Staffln Bay on the Isle of Skye and especially where best developed on the
shore at Flodigarry, show a very complete Boreal and Subboreal ammonite succession, and hence
form a natural link between the Subboreal and Boreal bioprovincial areas. A detailed study of the
Flodigarry sections by the authors in association with H. Tykoezinski, N. Hogg, S. Lange and J. Bello,
sampled from bed 33 (upper part) to bed 45 of the standard scheme of Morton & Hudson (1995),
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corresponding to the Pseudocordata Zone (Subboreal), and upper Regulare to Rosenkrantzi zones
(Boreal) below, to the 5oy/e/-lowermost Cymodoce zones (Subboreal) and the Bauhini-lower Kitchini
zones (Boreal) above).
Of the biostratigraphic boundaries recognised in this section, the following two may be
considered as having the greatest potential as the candidates for placing the Oxfordian/ Kimmeridgian
boundary:
A level placed at around 1-1.5 m below bed 36. This marks the first appearance of ammonites
of the genus Pictonia which is characteristic of the Baylei Zone of the Subboreal lowermost
Kimmeridgian, as well as the first appearance of Amoeboceras of the A. bauhini group (subgenus
Plasmatites), typical of the Bauhini Zone of the Boreal lowermost Kimmeridgian. This level is thus
concordant with the traditional interpretation of the Oxfordian/Kimmeridgian boundary in the Boreal
and Subboreal areas, but it is considerably lower than is normally taken within the Submediterranean
successions, coming within the Bimammatum Zone at a level which has not to date been precisely
placed, but which probably lies within the Bimammatum Subzone.
A level placed in the upper part of bed 41, at around 4.6 to 5 m below bed 44. This boundary
lies between the Boreal Bauhini and Kitchini zones, and marks the first appearance of Amoeboceras
(Amoebites) spp., and thus can be defined clearly within Boreal successions. However, this level is
difficult to place precisely in the Subboreal ammonite succession as it lies in the upper part of the
Baylei Zone, and is not marked by any significant faunal change. In contrast, this level has great
correlation value in Submediterranean ammonite successions as it corresponds to the base of the Galar
Subzone of the Planula Zone.
The Flodigarry section is one of the most promising GSSP candidates for the Oxfordian/
Kimmeridgian boundary and the only one in Subboreal/Boreal areas fulfilling the requirements of the
ICS Bureau for global chronostratigraphic standards. Nevertheless, a final agreement on the placing of
a standard Oxfordian/Kimmeridgian boundary and the consequent final choice of GSSP, requires
further detailed studies of the Submediterranean successions to confirm inter-bioprovincial
correlations.
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A PROPOSAL FOR THE GLOBAL BOUNDARY STRATOTYPE AND
POINT (GSSP) OF THE PLIENSBACHIAN (LOWER JURASSIC) AND
DEFINITION OF THE SINEMURIAN-PLIENSBACHIAN BOUNDARY
Meister1 C.
with the contribution of J. Blau (Germany), J.-L. Dommergues (France), S.
Feist-Burkhardt (Germany), D. R. Gröcke (England), M. Hart (England), S. P.
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Paléontologie, 1 Rte de Malagnou, cp 6434, CH-1211 Genève 6 christian.meister@mhn.ville-ge.ch
The compilation of the world data around the Sinemurian-Pliensbachian showed poor precise
information at this boundary. This fact was confirmed by the data recorded from the specialists of this
period. The little number of potentially good section is a important problem and our work was mainly
a process of elimination. In fact only one profile points out a continuous stratigraphie sedimentation
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with a faunal content and fulfills the basic criteria of the Commission on Stratigraphy (ICS) (Remane
et al., 1996).
Multidisciplinary research on the boundary stratotype, developed over years by the
Pliensbachian Working Group is brought now to the conclusion with the proposition of Wine Haven
section, a coastal exposure at Robin Hood's Bay (Yorkshire, UK) as the best outcrop for defining the
Global boundary Stratotype Section and Point (GSSP) for the base of the Pliensbachian Stage (Early
Jurassic).
This marine sequence was deposited during an overall transgression and is relatively expanded
stratigraphically. A rich fauna of ammonites above and below the boundary interval allows recognition
of the Leptechioceras gr. meigeini, Paltechioceras aureolum, and Paltechioceras tardecrescens
biohorizons of latest Sinemurian age, and the Bifericeras donovani, and Apoderoceras gr. aculeatum
horizons of earliest Pliensbachian age. A suitable level for the boundary is at the first appearance of
Bifericeras donovani and Apoderoceras sp. association (Dommergues & Meister, 1992; Hesselbo et
alii, 2000). Others faunas (Palynomorphs, Foraminiferas...) gives no precise biostratigraphic
informations or have not been studied. Complementary results are : a) Strontium-isotope stratigraphy,
based on analysis of belemnites, yields a calcite ^Sr/StóSr rat¡o f or ^g suggested boundary level of
0.707425. b) Belemnite oxygen-isotope data indicate a significant temperature drop (~5 °C) across the
boundary at this locality, c) A transgressive System Tract (TST) initiated in the Aplanatum Subzone
(Uppermost Sinemurian) continues into the Lowermost Pliensbachian (Taylori Subzone); it is secondorder transgressive faciès cycle sensu de Graciansky et alii. The GSSP of the Pliensbachian is formally
proposed at the base of bed 73 (1011) of the Wine haven Section (Fig. 1).
The section fulfills most of the requirements indicated in the Guidelines of the ICS: 1)
Succession of about 30m of pale grey and buff-coloured sandy mudstones which very gradually pass
upward into silty dark grey shales. 2) Absence of unconformities in the interval SinemurianPliensbachian with continuous exposure. 3) Correlation by means of ammonites (see Dommergues &
Meister, 1992) which are are abundant and quite well preserved and, of ^Sr/Í^Sr ^j OXygen
isotopes. 4) Easy accessibility of the section well exposed on the cliff and the foreshore. 5) No
structural complexity or metamorphism. 6) Part of a Site of Special Scientific Interest.
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Fig. l - Ammonite Horizons distribution in Wine Haven section (Robin Hood's Bay) at the
Sinemurian-Pliensbachian boundary.
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EVOLUTION OF THE "ETHIOPIAN" OSTRACOD FAUNA IN THE
MIDDLE-UPPER JURASSIC
Mette W.
Institut für Geologie und Paläontologie, Universität Innsbruck
The Middle to Upper Jurassic fossil assemblages of East Africa, Madagascar, India, Arabia
and Near East, which show a high degree of endemism, are well-known as the "Ethiopian Province".
While the "Ethiopian" cephalopods have been subject to intense research, relative little attention has
been paid to the palaeobiogeography of the marine benthic fossil assemblages of East and North
Gondwana. Among benthic organisms the ostracods are regarded as one of the most valuable fossil
group for palaeobiogeographic studies. Previous research has revealed that the development of the
Jurassic-Cretaceous ostracod fauna of South Gondwana ("SGF") was largely controlled by the
fragmentation of Gondwanaland and eustatic see level changes. However, these studies were based on
relative fragmentary data. Subsequent investigations in India and East and North Africa lead to a more
coherent and detailed picture of the SGF-evolution.
The present micropaleontologic investigations in the Middle-Upper Jurassic of Southwest
Madagascar (Morondava Basin) have yielded 26 ostracod associations from the Baj ocian to
Kimmeridgian which allow some new palaeobiogeographic conclusions. The occurrence of the
Bajocian genus Paradoxorhyncha, which was originally described from West Australia and later also
reported from West Argentina, is the first proof of faunal exchange of marine benthic organisms
between South America and Madagascar in the Middle Jurassic. The distribution pattern of this
characteristic element of the SGF can be best explained by a migration along the southern shores of
South Gondwana. The alternative direct migration route from South America via South Africa to
Madagascar is not supported by geologic and palaeontolgic data. The other Bajocian ostracod taxa,
particularly the occurrence of Striatojonesia striata (Triebel & Bartenstein), are strongly indicative of
a northern immigration route which would be consistent with a marin ingression from the north. The
Callovian to Kimmeridgian ostracod assemblages prove intensive faunal exchange with Northwest
India (Kachchh), which is in agreement with a juxtaposition of Madagascar and India and their
connection by a continous shallow marine shelf. Compared to India there are much fewer ostracod
species in the Callovian-Kimmeridgian interval of Tanzania which have been recorded from
Madagascar (i.e. Amicytheridea triangúlala Bate, Pirileberis prognato Grekoff). This difference is
contradictionary to palaeographic reconstructions which suggests that the narrow arm of the Tethys
between Tanzania and Madagascar was only a shallow sea during Callovian times.
There are also marked differences between the evolution of the "Ethiopian" ostracod fauna
and the global changes in diversity of species and genera. The diversity of ostracod species and genera
of Gondwana strongly increases from Bajocian to Callovian, reaches a maximum in the Callovian and
strongly decreases from Callovian to Tithonian. The rate of species origination and extinction reaches
a first peak in the Bajocian and a maximum in the Callovian. Contrary to this, the maximum global
ostracod diversity occurs in the Bathonian due to the adaptive radiation of tbe Progonocytheridae and
only slightly decreases in the Upper Jurassic. The global maximum of species origination occurs as
well in the Bathonian, and there is a strong increase in the Middle Jurassic and a strong decrease in the
Upper Jurassic. The differences in the global diversity and origination rate and the ostracod evolution
in Gondwana were primarily induced by geologic processes (basin development, sea level changes)
which were related to the birth of the Indian ocean.
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JURASSIC BAUXITES RECORDING UPLIFT AND EMERGENCE OF
TECTONICALLY INFLUENCED CARBONATE PLATFORM
SECTORS IN THE WESTERN TETHYAN REALM
Mindszenty A.* and D'Argenio B.**
*Eötvös L. University, Department of Applied Geology, Budapest, Hungary
**GEOMARE Sud-CNR, Napoli, Italy
Bauxites are products of humid tropical weathering, similar to ferrallitic soils the formation of
which requires long lasting (>1 My) subaerial exposure. The occurrence of bauxites in carbonate
sequences is therefore considered to be the sign of sufficiently long subaerial periods and prevailing
warm humid climates
Long exposure requires tectonically controlled uplift of the carbonate depositional
environment (e.g. Bardossy & Dercourt 1991, D'Argenio & Mindszenty 1991, 1995). As to the
possible tectonic settings D'Argenio & Mindszenty (1994) distinguished three major cases: (1)
collisional settings, on the exposed/eroded top of nappe-stacks or on flexural forebulges; (2) passive
plate interior settings, in sectors affected by lithospheric arching related to intraplate stress and (3)
tensional settings on top of fault-bound blocks or - in strike-slip affected sectors - in zones locally
uplifted by transpression. When uplift, under humid tropical conditions, by any of these mechanisms is
realized and carbonates are exposed, the soil forming event may be preserved in the stratigraphie
record as bauxites or bauxitic red clays.
In early Jurassic times the opening of the Central Atlantic and of the Western arm of Tethys
and the beginning closure of the oceanic Vardar sectors provided for all the above described settings,
though in different time intervals and in different sectors of Tethys -in concert with the geodynamic
evolution of the individual palaeogeographic units. Data by Bardossy & Dercourt (1991) show that the
resulted subaerial exposure has lead to the formation/accumulation of Type (2) and Type (3) bauxites
mostly in Pliensbachian and in Bathonian to early Kimmeridgian times. Nappe-related Type (1)
bauxites began to form from the Kimmeridgian on and into the Cretaceous as deformation on the
Vardar side progressed.
In Pliensbachian times minor occurrences of Type 3 bauxites are known from the eastern and southern
margins of future Apulia probably related to tectonic activity introducing the partial separation of
Apulia from the bulk of the African craton.
From Bathonian to Kimmeridgian times increasing abundance of (not strictly
contemporaneous) bauxites on both sides of the opening Western Tethys probably reflects the growing
intensity of tectonism. On the European plate bauxites occur in the Internal Subbetics and in the
Brianconnaise zone, in areas very probably affected by ridge-to-ridge transforms cutting through
continental crust, as well. Such settings are likely to provide for local exposure either because of
transpression related uplift, or because of local emersion of rotating blocks (Type (3) above). On the
African side most bauxites occur within the interior domains of Jurassic Apulia i.e. on isolated
carbonate platforms of the Dinarids, Hellenids and Appennines, and are apparently related to gentle
intraplate deformation like Type (2) above. On the other hand, the isolated Sicilian occurrence of Mte
Gallo, situated on the "attached" shelf of the African craton close to the future SE extension of the
opening SW arm of Tethys must have been the result of (trans?)tension related blockfaulting rather
than simply of subtle lithospheric arching. It is suggested to represent the incidentally exposed tip of
one of the rotating blocks of a hypothetic faulted zone.
On conclusion we can say, that bauxites, being the products of longer-than-ephemeral
exposure and thus recording the outlines of the highest elevated sectors of topographically differential
shallow-water carbonate depositional environments, may usefully contribute to the refinement of the
paleogeographic reconstruction also of the Jurassic Tethys, completing the picture drawn on the basis
of evidence from marine formations and biota.
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ON THE BATHONIAN AMMONITE ZONATION ON THE RUSSIAN
PLATFORM
Mitta V.V.
All-Russian Research Geological Oil Institute (VNIGNI), Moscow
In recent years many new data have been obtained on the Bathonian ammonite biostratigraphy
in the basins of the Lower and Middle Volga. Although still incomplete, even the preliminary results
are of great interest.
The lowest Bathonian in the Lower Volga basin (regions of Volgograd and Saratov) is
represented by dark grey clays with siderite concretions. In the interfluvial Ilovlya-Medveditca area
the lower part of these clays falls into the Michalskii Zone, with Pseudocosmoceras michalskii
(Borissjak) and Medvediceras inclarum (Murashkin). This Zone is also present in the Jurassic of the
Donets basin and of Daghestan and is apparently of Late Bajocian - Early Bathonian age.
The higher clays with siderite concretions, outcropping at the bottom of the section in a quarry
near Saratov, also contain Medvediceras masarowici (Murashkin). From these levels probably came
the small ammonites, not found in situ, assigned to a still undescribed species of Parkinsoniidae.
Above occur numerous other Parkinsoniidae, representatives of the Lower Bathonian genus
Oraniceras, O. besnosovi n. sp. (MS). For this interval of the section it is proposed to establish a new,
Besnosovi Zone.
A little higher, found by local amateur collectors, occurred several specimens of the Boreal
ammonite subfamily Arctocephalitinae. Four specimens fall into to the genus Arcticoceras: A. ishmae
(Keyserling) was found above the level with A. harlandi Rawson, confirming the sequence known in
the Arctic regions. In addition, Arctocephalites spp. cf./aff. freboldi Spath were found ex situ. It is
significant that immediately above Arcticoceras ishmae, V. Seltzer (Saratov) found impressions of
ammonites most likely also still belonging to Parkinsonia s.l. Hence the Ishmae-Zone of the Boreal
Bathonian is most probably of late Early Bathonian age. The overlying sandstones and mudstones then
probably belong to the middle part of the Bathonian, although no ammonites have so far been found.
The Upper Bathonian in sandy faciès has been identified in recent times in the province of the
Middle Volga (basin of the R. Sura). In quartz-sands with concretions of ferruginous sandstone are
found Kepplerites svalbardensis Sok. et Bod., Cadoceras ex gr. calyx Spath and other forms still
awaiting study.
hi the Sura-basin (Nizhniy Novgorod and adjacent regions) there follow Lower Callovian clays with
calcareous concretions. In the lowest of these clays two ammonite faunal horizons have been
distinguished [Mitta V. (2000): Bull. CF VNIGNI, 3, 1-144]: that of Cadoceras bodylevskyi Frebold
(with Kepplerites traillensis Donovan [= K. ex gr. svalbardensis sensu Mitta, 2000]); and that of
Kepplerites keppleri (Oppel) (with Cadoceras frearsi (d'Orbigny)), equivalents of horizons K.
keppleri- I and II of southern Germany.
Thus the study of the newly identified Bathonian on Russian platform provides the first
biostratigraphical evidence for a direct correlation of the Boreal Bathonian with that of the primary
standard scale.
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THE ECONOMIC IMPORTANCE OF JURASSIC SYSTEM IN IRAN,
WITH SPECIAL REFERENCE TO THE SHEMSHAK FORMATION
Mollai H. and Torshizian H. A.
Department of geology Faculty of sciences Azad Islamic University Mashed, Iran. Rahnemay Avenue Mashed
Email: hamollai@vahoo.com
Jurassic system in Iran constitute of two different litho logy with two stratigrahpical gap,
which is due to two significant sedimentary syacles. Shemshak Formation as one of the important
member of lower parts of Jurassic system, is belonging to the first sedimentary cycles. Type locality
and section located in the North of Lazim Gardaneh in upper Ruteh Valley ,eastern part of Shemshak
coal-mine district with the thickness of 1027 meters.This Formation has vided distribution in northern,
central and eastern Iran. Shemshak Formation in the north and north east is part of Alburz mountain
range .Alburz Range Mountain is not only part of the Orogeny belt in the north of Iran, but also is part
of Alppian- Fiimalayans Orogeny which included the main part of the Iran and Caucasia in north and
Arabian plate in the south. Shemshak is developed predominantly in plant and workable coal bearing
shale and sandstone. Three distinguished flora zone have been reported form Shemshak Formation of
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the central Alburz ,which are named as Flora zone A, Flora zone B and Flora zone C . Each of these
flora zone have their own characteristic. These beds are largely started from Liassic, but in places
extended in to the Middle Jurassic also. These deposits have been deposited in one unit sedimentary
sycale and constituted as an independent stratigrahpical unit.
From economic point of view, almost all the workable coal beds as well as bauxite deposits in
Iran are located in this Formation .This Formation in most of the places consist of nine members
sequence of shale and sandstone interbeded with workable coal seem .The most important of these
coal deposit occur in north eastern part of the Alburz , that is Shahroud region and Tabas mine in
central part of Iran as well as in eastern part also. For example the coal bearing sedimentary basin in
Alburz divided in to the northern,centeral and eastern Alburz regions in which each these division
contain numbers of mine .The same case is for Tabas also.
The basal member of Shemshak in many places is an erosional surface which is iron rich
materials that have been variously described as latérite, bauxite, hardground, bean ore etc .The largest
bauxite deposit in eastern part of Alburz is basal member of the Shamshak Formation and laying the
dolomite of Elika Formation. Bauxite shows sharp contact with both overlying as well as underlying
Formation. Smaller deposits are reported from North West, central and south east of Iran also.

SHALLOWING-UPWARD PARASEQUENCES AND TAPHOFACIES IN
LOWER JURASSIC CARBONATE PLATFORM (CALCARI GRIGI,
VENETIAN PREALPS)
Monaco P. and Giannetti A.
Dipartimento di Scienze délia Terra, piazza dell'Università, 06100 Perugia (Italy),
e-mail: pmonacotg.unipg.it fax: 39.075 5853203.
Sinemurian - Pliensbachian parasequences in the Trento carbonate platform (Calcari Grigi
Formation, Rotzo Member, Venetian Prealps) reveal intense burrowing developed as networks in
lagoonal and protected shelf environments. Trace fossils suggest a strong biogenic activity (episodic
surficial bioturbation, deep burrowing) by decapod crustaceans and other unknown organisms. Burrow
networks of Thalassinoides (T. suevicus, type I to TV) and Ophiomorpha form three-dimensional
burrow systems (3DBS), with mazes up to 150 cm in thickness, involving several beds and revealing
well-developed taphonomic characteristics: a) enlargement at bifurcation points of Y-shaped burrows,
with the related tunnel sections (often peloidal) in horizontal networks; b) distribution of vertical
tunnels and their openings at the sea-floor, locally associated with biogenic mounds; and c) infilling of
abandoned burrows with coarse-grained skeletal debris (tubular tempestites). These and other
taphonomic characteristics have been found in all the 18 shallowing-upward studied taphosequences
(each one 2.3-2.6 m thick). Biogenically-induced taphofacies (e.g. burrowing, encrusting/bioeroding)
characterize the lower, subtidal part (BOP: base of parasequence), where the 3DBS developed. On the
contrary, physically-induced taphofacies (e.g. grouping, fragmentation, abrasion, reorientation) affect
middle and top intervals of a parasequence (MOP and TOP, respectively), revealing taphocharacters
mainly related to the action of wave currents, tidal and combined-flow processes. Taphofacies analysis
of the Calcari Grigi carbonate platform may evidence biogenical and physical categories developed in
subtidal or intertidal/supratidal conditions. Taphostratigraphy, therefore, may be a helpful tool to
demarcate sequence boundaries, to correlate shallowing-upward sequences and to define paleoecology
and paleoenvironments.
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MIDDLE JURASSIC TECTONICS AND SEDIMENTION IN THE
NORTH-EAST ATLANTIC - AND BEYOND?
Morton N.
Birkbeck College, University of London

The formation of a Mid North Sea Dome during the Middle Jurassic is a useful model for
interpreting palaeogeographic evofation of part of the North-East Atlantic region but does not explain
all aspects of basin and hinterland evolution. Other, more widespread, tectonic processes must also be
involved.
Renewed localised subsidence of basins accompanied by hinterland rejuvenation occurred not
only in the North Sea - e.g. Viking Trough and East Shetland Basin to the north, Cleveland Basin to
the south - but also over a wider area. Similar tectonic events can be identified in, for example, East
Greenland and west of the British Isle in the Hebrides Basin, Slyne Trough and Celtic Sea Basins. In
the Hebrides this can be dated by ammonite evidence to just before the beginning of the Middle
Jurassic, in the Aalensis Zone topmost Toarcian. It followed a period of basin and hinterland stability
during much of the Toarcian which resulted in a major hiatus, at least in the Hebrides, unproven
elsewhere. Similar events, of the same age, can be identified further afield, e.g. in Germany, Helvetic
Alps, Morocco and Argentina.
Hinterland rejuvenation resulted in high sedimentation rates, sometimes higher than
subsidence rates so that the environments became non-marine (Northern North Sea, Yorkshire). One
consequence was cutting of north-south marine palaeobiogeographic links between Europe and the
Arctic, which occurred in early Aalenian. Subsequently, separate Arctic (Boreal) and European (subMediterranean) ammonite fauna! provinces developed during the Aalenian, Bajocian and Bathonian.
Only in Late Bathonian/early Callovian were links restored.
Latest Toarcian/earliest Aalenian renewed subsidence does not occur everywhere. Even in
North-West Europe different patterns of tectonics can be identified. For example in the Wessex Basin
(Inferior Oolite of Dorset and Somerset) and the Paris Basin (Malière, Oolithe ferrugineuse of
Normandy) contemporaneous successions are condensed, though fault activity can be identified.
hi these last two areas renewed subsidence did not begin until latest Bajocian and early
Bathonian. Contemporaneous events further north indicate more widespread subsidence (west of Outer
Hebrides) and marine transgression (East Shetland Basin).

ON CHOOSING A GSSP
Morton N.
Birkbeck College, University of London

The criteria to be fulfilled in selecting the GSSP for a chronostratigraphic boundary have been
repeatedly elaborated in various publications, including previous ISJS Newsletters. They will not be
discussed here. They are by now well known to the Convenors of the Working Groups, who will make
proposals to the Jurassic Subcommission. The case for the GSSP (biostratigraphic and other evidence,
reasons for choice, etc.) are then passed to the International Commission on Stratigraphy for approval
and ratified by the International Union of Geosciences.
The Chairman of the Jurassic Subcommission automatically becomes a Voting Member of the
International Commission on Stratigraphy and is called on to vote (Yes/No/Abstain) on all GSSP
proposals from the various Subcommissions. The same documentation as provided by the Working
Groups to the Subcommissions is sent by post, together with a voting form and deadline date.
Comments can also be made.
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I will try to summarise my impressions of the different practices, between and within
Subcommissions, involved in selecting a GSSP. It is interesting to consider which, if any, might be
useful to those involved with the Jurassic Stages. Only three of the eleven Jurassic Stages have a
GSSP, so there is some way to go. I.U.G.S. have set 2008 as deadline for completion of the process.

TAPHONOMIC TERMINOLOGY AND PRACTICE
Morton N.
Birkbeck College, University of London
The development of concepts of taphonomy by Fernandez Lopez and their application to
biostratigraphy has contributed greatly to the interpretation of the stratigraphy of sedimentary
successions, especially those of carbonate platforms. Previous English-language studies of taphonomy,
for example in North America and Britain, have largely been focussed on problems of palaeoecology
or palaeoenvironmental analyses. The comments here relate not to the basic concepts but to the
etymology of the terminology, to an explanation of a pre-existing English-language terminology and
to possible complexities of intra-shell microenvironments.
Terminology.
The main problem here lies in transferring terms from one language to another, without consideration
of the etymological consequences. There is no English verb to "resediment", therefore the term
"resedimented" is inappropriate in English, although it has to be admitted that American authors (in
particular) are often too free with word invention. There is a verb in English, "to elaborate" (not "reelaborate"), but it means to make something more complex or to explain something in detail. The
appropriate translation from the Spanish is "to work".
Pre-existing terms.
Most English-language papers in taphonomy have concentrated on the modifications to living
communities or to individuals during biostratinomy, and have been focussed more on reconstruction of
the once-living organism, population or community from the fossilised evidence. The most useful
paper on aspects of taphonomy relevant to biostratigraphy is by G.Y. Craig and A. Hallam (1963,
Palaeontology vol. , ), though this would not be evident from the title. They defined two main
categories:
1.
Life assemblage in which the fossils are preserved in situ and orientation where the organism
lived;
2.
Death assemblage in which the fossils have been moved (transported) from their original life
positions.
The second category can be divided into three according to the significance of the transportation of the
fossil(s):
Indigenous, where it has been moved but within the same environment;
Exotic, where it has) been transported from a different contemporaneous environment;
Remanié, where it has been exhumed and derived from an older environment.
Intra-shell microenvironment.
A major criterion for recognising differences in age of death and first burial between different fossils
is the nature of the infilling sediment, in composition and diagenetic history. This usually works well.
However, differences in microenvironment, often quite subtle, between the interior of a shell and the
surroundings may result in differences in the sediment formed. This is especially the case for
ammonites, with body chamber open at the aperture and usually relatively unrestricted circulation of
sediment and chambers of the phragmocone. This will be illustrated by examples.
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THE JURASSIC SUCCESSION OF THE S. VINCENZO GORGE:
NOVEL FACIES AND GEOMETRIES ON A PELAGIC CARBONATE
PLATFORM (SACCENSE DOMAIN, WESTERN SICILY).
Muraro C. and Santantonio M.
Dip. Sei. Terra, Université di Roma "La Sapienza"
The Saccense Domain was characterized in post-Pliensbachian Jurassic times by condensed
deposits that were sedimented over a large pelagic carbonate platform (PCP), named the Sciacca
Plateau. Within this platform, the deposits found in the S. Vincenzo Gorge, the relatively thickest
Jurassic succession of the whole area (Di Stefano P. & Vitale F.P., 1993) should represent the most
internal platform subenvironment, according to the "panettone" model of Santantonio et alii (1996)
envisaging maximum section thinning and erosion near PCP edges. The peculiar feature of this
succession is the strongly bioclastic nature of the deposits, dominated by different types of organisms
(posidoniid bivalves, ammonites, pygopid brachiopods, echinoderms and crinoids), often in rockforming quantities. The local dominance of benthic forms, bioclast-supported texture, and the internal
geometries (e.g. clinoforms) of these deposits are unusual on PCP-tops. Due to the relatively high
sediment production rates, coupled with a higher preservation potential in the inner-platform
environment, sedimentation here was positively dominant over erosion. Since evidence of sedimentary
flow is missing, we must envisage an in situ bioclastic accumulation coupled with drifting under the
influence of currents (or strong tidal waves) that swept the platform.
The geometries associated with the Bositra limestone (?late Bajocian-late Callovian) are
especially interesting. This unit is exclusively made of thin-shelled bivalve packstones. Above an 8m
thick package of planar beds rests a convex-up body with a "mound" geometry. It has thick,
aggradational planar beds at the core, laterally thinning with tangential downlaps at its flanks.
Thickness changes from 14m ("mound" core) to 5m over a distance of about 50m. Bedding planes are
accretion surfaces throughout, while erosional surfaces, foresets, and cross-bedded packages are
missing. Its longer axis trends E-W with an eastwards plunge. We use the term "mound" here in a
purely morphological sense, since this is not a carbonate build-up, being apparently not composed by
carbonate mud trapped, baffled, and/or bound by organisms.
Post-"mound" deposits also have a nice story to tell. The Knobby limestone (early
Kimmeridgian /\p.-late Kimmeridgian) records a change in sedimentation style from 3D accretion to
draping, aggradation and infilling, which corresponds to the disappearance of thin-shelled bivalves. It
is made of tabular knobby bioclastic beds, mainly consisting of very coarse calcarenites (echinoderm
wackestone-packstone) and locally ammonitiferous.
The next unit (Coquina limestone, early Tithonian p.p.-early late Tithonian) is composed by
coarse bioclastic packstone-wackestone (with sparse whole macrofossils) interfingered with wholefossil (mostly ammonites and pygopid brachiopods) coquina rudstones. This unit plays two roles: it
tends to level the inherited submarine topography, having reverse geometries with respect to the
Bositra "mound", but it also displays its 3D accretional potential through westwards-dipping
clinoforms. These Tithonian bioclastic deposits thus were able to actively re-contour a new sea-bottom
topography. Punctuated high-energy, fast-deposition episodes, probably linked to sea level
fluctuations, were the likely cause of these spectacular faciès, and it is noticeable that the onset of the
shell-supported coquina faciès (early Tithonian, third biozone) corresponds to the first of the
prominent, closely spaced Tithonian sea level drops recorded by Haq et alii (1988).
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EMERGENCE AND KARST-RELATED DEDOLOMITIZATION IN
THE JURASSIC CARBONATES OF MOUNT-LEBANON
Nader1*?. H. and Swennei^R.
1 Katholieke Universiteit Leuven, Afd. Fysico-chemische Geologie, Celestijnenlaan 200C, B-3001 Heverlee,
Belgium.
* Lebanese National Council for Scientific Research scholar
During Late Jurassic times (Oxfordian-Kimmeridgian), emergence affected the Lebanese
carbonate platform, which is part of the more extensive Palmyride basin (stretching from present day
north-western Irak to north-eastern Egypt through Syria and Lebanon). Subsequent paleokarst
diagenesis is proposed through pétrographie and geochemical analyses of dedolomites from the
Jurassic Kesrouane Formation (Central Lebanon).
The S18O-values of the investigated dedolomites, ranging from -5.59 to -5.38 %o PDB, show
almost invariance with respect to the oxygen signature of the original micritic rocks (-5.40 to -2.68 %o
PDB) and spelean calcite (-5.81 %o PDB), which exhibits much lower 513C (-7.43 %o PDB). Their
carbon isotopic composition reflects meteoric diagenesis with influence of soil derived carbon (values
ranging from -2.40 to -2.32 %o PDB). Hence, we were able to plot the corresponding meteoric calcite
line, which represents the 518O value of the Late Jurassic dedolomitizing fluid (-5.5 %o PDB or +25.24
%o SMOW; Figure 1), providing additional data about the paleogeographic position of the Lebanese
carbonate platform in Late Jurassic times during emergence.
Results from major and trace element analyses suggest that the dedolomitizing fluids were
fresh oxidizing waters circulating in an open system - typical of karst aquifers. During
dedolomitization, Sr, Na and Fe were released from the pre-existing dolomite minerals without being
incorporated in the precipitating calcite.
The dedolomite fabrics are controlled primarily by the original rock lithology, and by the
degree and mode of dedolomitization. The stoichiometry of the original dolomite rock appears to play
an important role in controlling dedolomitization. The nonstoichiometry (expressed by mole %
CaC03) coupled with Sr concentrations constitute a powerful tool for providing information about the
original dolomite, in geological settings similar to those of this study (Figure 2). The restriction of
dedolomite occurrences to paleokarst and not to present-day karstification may suggest dolomite
stabilization during a second burial episode, i.e. in the Cretaceous.
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Figure 1. Carbon and oxygen isotopic compositions of the
Kesrouane Formation constituents (Jiita section).

Figure 2. Dolomite nonstoichiometry (mole % CaCO3) versus Sr
concentration (in ppm).
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IMPLICATIONS OF EARLY EMERGENCE AND KARST FLUID
FLOW OF THE LEBANESE JURASSIC PLATFORM: A DIAGENETIC
APPROACH
Nader1*?. H. and Swenner^R.
1 Katholieke Universiteit Leuven, Afd. Fysico-chemische Geologie, Celestijnenlaan 200C, B-3001 Heverlee,
Belgium.
* Lebanese National Council for Scientific Research scholar
The Lebanese carbonate sequence is part of a relatively large intraplate carbonate platform
deposited at the northwestern margin of the Arabian plate, within the so-called Palmyride basin
(Figure 1). The motion of the Afro/Arabian plate, since the end of the Paleozoic, resulted in tectonic
compressions with northwest directed horizontal stresses, leading to the creation of the Palmyride
basin, a shallow folded basin perpendicular to the general NW stress direction (Wood, 2001).
Intermittent orogenesis as a result of the brittle failure of the crust due to the lithospheric-scale
compression folding and magmatic activity affected the deposited sedimentary sequences. The centralnorthern part of Mount-Lebanon constitutes an appropriate illustration of this type of orogenesis.
Indications of early emergence (since Late Jurassic) associated to hot spot volcanism, of the
Jurassic rocks (Kesrouane Formation; Lower-Middle Jurassic) in Mount Lebanon are not scarce.
Diagenetic studies support the sedimentological and stratigraphie data as well as provide exclusive
information on the paleo fluid flow regimes. Most of the investigated faciès of this formation consist
of biomicritic rocks. Their S13C-values (ranging from -0.36 to +3.91 %o PDB) reflect the preservation
of the original marine signature, while 518O-values support recrystallization by meteoric water (-7.67
to -2.43 %o PDB). Phases of sparry calcite cement with distinct luminescence patterns, and saddle
dolomite veins suggest burial diagenesis. The former cement also exhibits clues for changes in the
fluid flow characteristics. The Kesrouane Formation is also characterized by pervasive replacement
dolomitization. The dolomites were formed early in the diagenetic history (before the Late Jurassic
emergence) and were affected by later multi-step recrystallization (demonstrated by their broad 5I8Ovalues).
The local paleogeographic positions of the dolomitized and non-dedolomitized zones within
the Kesrouane Formation may delineate the paleo-recharge areas of the meteoric fluids and zones of
Mg sources - a basic requirement for dolomitization. Flushing of meteoric waters occurred during and
post emergence, resulting in significant rock alteration (including dedolomitization and cementation),
and destroyed pre-existing oil reservoirs. The diagenetic study of dolomite provides a tool to model
Jurassic fluid flow circulation during orogenesis. Subsequently, this allows the determination of zones
that are less affected by the meteoric flushing, namely far from the paleo recharge areas, promoting a
less risky future petroleum exploration.
References
Mouty M. (2000): In: S. Crasquin-Soleau & E. Barrier (eds), Peri-Tethys Memoir 5. Mémoires du
Muséum National d'Histoire Naturelle, 182: 159-168. Paris ISBN: 2-85653-524-0.
Wood B. G. M. (2001): PhD thesis. University of Oxford. United Kingdom.

135

VI INTERNATIONAL SYMPOSIUM ON THE JURASSIC SYSTEM, PALERMO 12 -22 SEPTEMBER 2002

PALMYRIDE
BASIN

RUTBAH
BASIN
Rutbah

Oilfield
Gas field
Jerusalem
Figure 1. A. Map showing part of the Middle-East and the Dead Sea Rift.
B. Schematic paleogeographic map of the Palmyride Basin during Early to
Middle Jurassic times (after Mouty, 2000)..
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THE PLATFORM-BASIN TRANSITION IN THE LOWER LIASSIC OF
THE SUBBETIC (BETIC EXTERNAL ZONES, SE SPAIN)
Nieto1 L.M., J. Rey2 and Ruiz-Ortiz1 P.A.
Departamento de Geología, Universidad de Jaén. 1. Facultad de Ciencias Experimentales, 23071-Jaén. 2.
Escuela Universitaria Politécnica, 23700-Linares (Jaén)
The break-up of the Lower Liassic carbonate platform (Gavilán Fm) is one of the main
Jurassic events occurred in the Subbetic (southern Spain) (Ruiz-Ortiz et al., 1997; Vera, 2001). This
event began in the Sinemurian - base of the Pliensbachian and affected most of the Subbetic from the
Middle Carixian. The Upper Carixian is usually not represented in the successions. The sedimentation
was restored from the Early Domerian in such a way that condensed levels of Lavinianum ammonite
biozone (Portisi subzone sensu Braga, 1983) are usually the first deposit found on shallow-platform
deposits. The pelagic sedimentation represented by the limestone-marl rhythmite of the Zegri Fm, was
already generalized in the Late Domerian, in the Emaciatum ammonite biozone (subzone Elisa, sensu
Braga, 1983).
Twenty five subbetic sections, located on figure 1, showing the transition from shallowplatform to pelagic sedimentation have been revised, studied and sampled, specially around the top
unconformity of the Gavilán Fm. The chronostratigraphic data base of Braga (1983) used in this study
has been completed in some locations with the collection of new ammonite fauna. Microfacies
analysis has allowed to decipher the main changes affecting the sedimentary environments, which
evolved from tidal flats and shallow inner platform to open platform and pelagic sedimentation.
The first step pointing out the beginning of the platform-basin transition after the deposition of
tidal faciès, is a general trend towards an increase of the accommodation space. The sedimentation
change was not only influenced by sea-level fluctuations but also by tectonic events clearly registered
in some locations. Fault scarps, and fault related carbonate clastic wedges are common in some areas.
Moreover, tectonic was probably responsible of the sharpest sedimentation changes from shallow
platform limestones to very thick successions of open platform limestones with chert. Condensed
levels were the record of the sedimentation on submarine relative highs and alternatively could
represent reworked transgressive deposits, in which ammonite from different biozones are mixed-up.
Finally, paleokarst and related features are the main characteristic of this transition in other locations,
which represent topographycally more elevated and temporarily emerged areas.
In some of the studied outcrops, the lateral equivalence among several of the sedimentary
models representing the studied platform-basin transition can be observed. This evidence allow us to
confirm previous interpretations about the correlations born from studies founded basically on
outcrops located in different tectonic settings. Nevertheless, the base to subsequent geochemical
studies from belemnites and braquiopod shells has also been established. Geochemical studies (Sr
isotopes) could contribute to improve the chronostratigraphy and correlations where no enough data
are available.
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Figure 1. A: Geographic location of the Betic Cordillera. B: Geological skecht of the Betic Cordillera with
the position of the 25 stratigraphie sections analysed. C: Palaeogeographic reconstruction of the South
Iberian Palaeomargin for the Late Jurassic. The numbers of the legend correspond with the numbers of
the figure C.

TAPHONOMY OF AMMONOID ASSEMBLAGES FROM THE
INTERNAL PREBETIC (MIDDLE-UPPER OXFORDIAN, BETIC
CORDILLERA, SOUTHERN SPAIN).
Olóriz F., Reolid M. and Rodriguez-Tovar F.J.
Dept. Estratigrafía y Paleontología, Facultad de Ciencias, Universidad de Granada. Campus Fuentenueva, 18071,
Spain
In southern Spain, the Prebetic Zone (Betic Cordillera) belongs to the epicontinental, neritic,
shelf-system that developed on the south-Iberian palaeomargin during the Mesozoic. The External and
the Internal Prebetic represent, respectively, comparatively proximal and distal areas in this
epicontinental, neritic, environment. Oxfordian rocks indicate the first hemipelagic-pelagic
sedimentation overlying the earlier Jurassic carbonate shelf.
Taphonomic analysis has been conducted on ammonoid assemblages gathered from lumpyoncolitic limestone (LOL) and condensed & bioclasts-rich lumpy-oncolitic limestone (CLOL),
lithofacies which were recognized in Internal Prebetic sections studied at Navalperal and Rio Segura.
A total of 1240 specimens and fragments of Middle-Upper Oxfordian ammonoids (Trcmsversariuml
and Eifurcatus zones) have been analyzed for the following taphonomic features: a) preservation mode
(inner moulds with/without shell, and type of sediments that filled up the carcasses), b) shell size, c)
within-bed position, d) corrasion (s. Brett & Baird, 1986), e) breakage, f) epibionts and encrustments,
g) uncoupling and facetting, and i) deformation.
Two taphofacies have been identified. Taphofacies I (TF-I) shows higher values of mean
shell-size, corrasion, epibionts and encrustments, as well as a high number of specimens in quasihorizontal settlement. Taphofacies II (TF-II) shows lower mean shell-size, lower corrasion, and a more
variable azimuthal orientation, although quasi-horizontal settlement dominates.
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Identified trends in taphonomic features are strongly related to changes in lithofacies and
taphofacies (Fig. 1). The increase in shell-size, corrasion, encrustments and epibionts from the
Transversariuml Zone to the lower part of the Bifurcatus Zone (Fig. 1) correlates with the turnover of
taphofacies TF-n by TF-I, and that of lithofacies LOL by CLOL. It's accords to an increased exposure
time of ammonoid carcasses on the sea floor, which was favored by a decreased sedimentation rate.
This taphonomic trend is associated with the increase in ammonoids, against other macromegainvertebrates, and agrees with deposition during developing transgressive-system-tract conditions
(Olóriz et al. 2002, in press). The reversal of the taphonomic trend described was found in the upper
part of the Bifurcatus Zone. The new trend correlates with the recurrence of taphofacies TF-II and
lithofacies LOL, and it is interpreted as resulting from a higher sedimentation rate, together with the
concomitant diminishing of the exposure time of ammonoid carcasses. Throughout the upper part of
the Bifurcatus Zone, the diminishing of ammonoid record accords with deposition during developing
highstand-system-tract conditions (Olóriz et al. 2002, in press).
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DEVELOPMENT OF SPONGE-MICROBIAL BIOHERMS FROM
OXFORDIAN OF CENTRAL AND SOUTHERN POLAND.
Ostrowski S.
Institute of Geology, Warsaw University
Four main stages of bioherm development can be recognised in Oxfordian sections. Transition
from sponge dominated limestone through the two stages of sponge-microbial limestone to the
microbial one is observed in many outcrops. Rocks of the same stage can be of different thickness in
different outcrops. There is no stratigraphie correlation between stages in different bioherms. The
tendency which can be observed is that sponges prevail within the lower part of the bioherm, while
microbial structures within its upper part.
Lack of correlation of stages of bioherm development leads to the conclusion that the factor
controlling it affect every particular bioherm rather than a whole basin or even its part. Biologic
competition between sponges and microbes can give good explanation of the random pattern of
evolution of bioherms.
Development of bioherm starts with settlement of the soft sea bottom by siliceous sponges. In
favourable conditions they can form patchy concentrations. Microbes that are unable to settle the soft
bottom use sponges as substratum and develop on them forming biofílms that undergo early
lithification. Cover of microbial structure forces faster growth and/or reproduction of sponges. This
leads to formation of bigger surface of hardened substratum available for microbial colonisation.
Faster growth of sponges allows faster development of microbial structures; the biogenic
sedimentation becomes accelerated by the feedback effect. At this stage elevation on the sea bottom
starts to form. Fast growth of early lithified microbial structures cause that the relatively lesser volume
of a sediment between them is a soft one. The soft sediment that used to prevent spreading of
microbial biofílms disappears, microbes can settle nearly entire bioherm surface. Sponges are not able
to keep up the growth ratio of microbial structures and their number slowly diminishes. At this stage
the microbial colonies become predominant being rarely accompanied by siliceous sponges and other
organisms. Most of the sponges are driven to refuges that can not be easily occupied by microbes (e.g.
edges of the bioherm or its external parts).
Sponges settling environments around bioherm allow its further progradation to the areas
where the bottom is soft. Bioherm that does not contain sponges can only agrade.
In different bioherms an evolution can reach equilibrium at different stage: at the stage of
domination of sponges, later at the stage of formation of sponge microbial or even of pure microbial
limestone.
During the sea level fall a bioherm which form a distinct elevation on the bottom can be
settled by shallow water organisms like corals and calcareous sponges and constitute a base for reef
development.

FORAMINIFERAL CHARACTERISATION OF MID-UPPER JURASSIC
SEQUENCES IN THE ANGLO-PARIS BASIN.
Oxford M.J., Hart M.B. and Watkinson M.P.
Department of Geological Sciences, University of Plymouth, Drake Circus, Plymouth PL4 8AA, United
Kingdom
The use of Foraminifera in the characterisation of sequences (Systems Tracts, Maximum
Flooding Surfaces, etc.) has developed over the last decade. Much of this work has been based in the
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Cenozoic successions of the Gulf of Mexico, although there is a growing application of such data in
the Middle East and the North Sea Basin. The easiest surface to characterise has been the Maximum
Flooding Surface with its high diversity and high(er) abundance faunas; the characterisation of
individual Systems Tracts has been less successful.
Using the well-known mid-Upper Jurassic successions of the Dorset and Normandy coastal
sections, we have investigated a number of high resolution (para)sequences for their foraminiferal
content. Using data on foraminiferal diversity and standing crops from a range of modern marine
substrates we have investigated the potential faunas available after deposition, taphonomy,
compaction, groundwater dissolution and modern weathering. By understanding the processes
involved we have identified the key foraminiferal features of typical mid-Upper Jurassic sequences
and attempted some regional correlations between Northern France, the Dorset Coast and North
Dorset.

THE CALLOVIAN-OXFORDIAN BOUNDARY IN BRITAIN: A
REVIEW OF KEY SECTIONS AND THEIR CORRELATION WITH
THE PROPOSED GLOBAL STRATOTYPE SECTION AND POINT FOR
THE OXFORDIAN IN HAUTE PROVENCE, FRANCE
Page K. N.
Department of Geological Sciences, University of Plymouth, Drake Circus, Plymouth PL4 8AA, UK
Although the historical type area of the Oxfordian Stage is in southern central England, the
index fossil of the lowest subchronozone of the lowest zone of the stage, Cardioceras scarburgense
(Young & Bird), came from the coast of north east England, at or near Scarborough, North Yorkshire.
A section at Osgodby Nab, south of the latter town, has been previously proposed as a stratotype to
define the Scarburgense Subchronozone and hence the base of the stage, but successions in the district
are too thin and incomplete to satisfy ICS requirements for a GSSP. Subsequent work in Haute
Provence, south east France, however, has revealed considerably expanded sequences in Terre Noire
faciès which satisfy most ICS criteria and a GSSP for the Oxfordian Stage has now been formally
proposed in this region.
Nevertheless, due to their historical role in the characterisation of the base of the Stage and
being the source of type specimens of many key species, British sites retain a great significance for
discussions of correlations and ammonite taxonomy throughout Europe. In addition, where the stage
boundary is present in Oxford Clay faciès in southern England, the more calcareous British sequences
have the potential to yield information on microfossil assemblages (e.g. ostrocods, foraminifera and
coccoliths) which are currently poorly characterised in south east France. The most complete of these
sequences is exposed, albeit poorly, on the coast of southern England near Redcliff Point, east of
Weymouth, Dorset. In this area, the terminal Callovian paucicostatum Biohorizon is 4 m or so thick,
as compared to a maximum of 0.45 m in North Yorkshire (Page, 1994).
In the English Midlands, however, most sections show a small stratigraphical gap at the
boundary, for instance at the famous, albeit now obliterated, Woodham Pit, Buckinghamshire. Recent
exposures across the boundary near Bedford and in particular at Warboys, Cambridgeshire have
revealed new information on the ammonite faunas of the latest Callovian and early Oxfordian.
Although throughout this central area the paucicostatum Biohorizon appears to be absent, basal
Oxfordian faunas with Cardioceras woodhamense Arkell are widespread. Despite their very reduced
thickness, the chamosite-oolite rich faciès of the terminal Callovian in North Yorkshire reveal rich and
diverse ammonite assemblages and have been the source of many type specimens. In Scotland the
Callovian-Oxfordian boundary is developed on both east and west coasts (Brora and Skye
respectively), although a very low faunal diversity limits comparisons with sequences further south.
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ADVANCES IN THE INTEGRATED STRATIGRAPHY
OF THE JURASSIC
Pálfy J.
Hungarian Natural History Museum, Dept. of Paleontology; palfV@paleo. nhmus. hu
In recent years, significant progress has been made in using diverse approaches to stratigraphie
problems in the Jurassic. Historically, Jurassic studies were in the forefront of developing fundamental
concepts and the first zonal schemes in biostratigraphy. Now, as the emphasis shifts towards other
stratigraphie methods and their integration, the Jurassic continues to be the subject of much modern
research, the highlights of which are reviewed here.
The basic Jurassic chronostratigraphic framework is being formally defined by a growing
number of GSSPs: after the Bajocian, now the base of Aalenian and Sinemurian stages is also agreed
upon, the Pliensbachian is soon to follow, and others are also in progress. By virtue of the
requirements for a GSSP, settling these boundary issues invariably resulted in producing large
quantities of broad and integrated stratigraphie data.
In biostratigraphy, high-resolution studies, integration of zonation of different fossil groups,
and developing regional standards for previously less studied areas remain the priority research areas.
A suite of new radiometric dates was obtained recently, resulting in a revision of the Jurassic
numeric time scale. Of significance are the improved date of the Triassic-Jurassic boundary, an
independent set of dates on demonstrably coeval basalts of the Central Atlantic Magmatic Province,
and a zonally resolved portion of the time scale in the Late Pliensbachian-Early Toarcian. The Early
Jurassic part of the time scale is much better calibrated than the Late Jurassic, which clearly needs
more isotopic ages as tie-points.
Several studies focused on the magnetostratigraphy of the Triassic-Jurassic transition from
different parts of the world, documenting an extended normal polarity chron across the system
boundary.
Cyclostratigraphy of sediments responding to astronomical forcing allows independent
estimation of time. The coverage of floating Milankovitch time scales is increasing throughout the
Jurassic: new data have been generated or compiled for the Hettangian, Pliensbachian, Toarcian,
Aalenian, and Kimmeridgian.
Carbon isotope stratigraphy enjoys growing popularity as both a proxy of environmental
change and a correlation tool. Significant negative anomalies were recently recognized from several
localities at the Triassic-Jurassic boundary and in the early Toarcian, supplemented by reports from
the Bajocian and the Oxfordian. More data became available to document the positive excursions in
the Early Toarcian and the Kimmeridgian. Some of the short-lived negative spikes were suggested to
be related to release of methane from sedimentary gas-hydrate reservoirs at times of rapid climate
warming. The anomaly at the Triassic-Jurassic boundary may be particularly useful for worldwide and
marine-to-terrestrial correlation.
High-resolution Early Jurassic strontium isotope stratigraphie studies highlighted the
correlation potential of this tool and spawned a novel interpolation method for time scale calibration,
based on the assumption of linear change in the seawater 87Sr/86Sr ratio through limited intervals.
There are ample examples how an integrated approach to stratigraphy enhanced correlation of
different types of Jurassic rocks, and geological and biological events. Refinements in the time scale
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allowed better estimation of rates of various Earth processes which, together with improved
correlation, also helped gain new insights about the driving forces and relationships of environmental
and biotic changes, and geological events in the Jurassic.

INTEGRATED STRATIGRAPHY FROM THE CONTRADA
FORNAZZO SECTION, MONTE INICI, W SICILY: A TOOL FOR
DEFINITION OF THE TITHONIAN STAGE BASAL BOUNDARY
Pavia G.*, Bovero A.*, Lanza R.*, Lozar F.*, Martire L.*, Oloriz F.**
and Zanella E.
(>)

Dipartimento di Scienze délia Terra, University of Torino, Italy
" Departamento de Estratigrafía y Paleontología, University of Granada, Spain

( )

For many years the Tithonian Working Group of the I.S.J.S. has been looking for a section
suitable for G.S.S.P. definition of the Tithonian Stage, which is here considered according to present
consensus about definition and nomination of the Tithonian as the uppermost Jurassic stage (ISJS
proposal to ICS on September 1990). Some proposals have been already discussed which are based on
the Ammonite Standard Biozonation established for the Submediterranean Province. Nevertheless on
the assumption that the Mediterranean Province fostered colonisation of European shelves during the
Late Jurassic, it follows that Mediterranean ammonite biostratigraphy is accredited for best fulfilling
chrono-correlability, which is the most important target for selecting a boundary stratotype. At present,
no proposals on Mediterranean successions have been formalised for the Tithonian Stage; the Sicilian
Upper Jurassic is promising in this purpose.
The composite section of Centrada Fornazzo, on the western slope of Monte Inici dominating
the coast of Castellammare del Golfo, exposes the whole Rosso Ammonitico Fm. whose upper
member, 27 m tick, shows typical nodular lithofacies. A continue exposure occurs at the base of this
unit where beds numbered 93 to 123 was sampled in detail for biostratigraphic and paleomagnetic
analyses. Beds 93-105 consist of nodular marly and cherty limestones with two basal clay layers
documented as bentonites; the stratigraphie interval above (beds 106-123) is made up by nodular,
massive, chert-free and less marly limestones. The succession is locally affected by reworking
processes which are testified by intraclasts and reelaborated ammonite internal moulds, present for
instance in beds 102, 107, 117. Though these condensed layers document the presence of hiatuses,
these have resulted to range below the biochronological resolution power and do not thus hinder to fix
the Kimmeridgian/Tithonian boundary.
Phylloceratids dominate within the rich ammonite assemblages, mainly with Sowerbyceras gr.
loryi which represents more than 50% of taxa. The biostratigraphic analysis has been based on the
frequent Hybonoticeras whose species are the index-key for the Kimmeridgian/Tithonian boundary.
Four biozones have been identified on the base of significant assemblages: Mesosimoceras cavouri
and Hybonoticeras beckeri in the Upper Kimmeridgian; Hybonoticeras hybonotum and
Virgatosimoceras albertinum in the Lower Tithonian. The basal boundary of the Tithonian has been
recognised in the lower part of bed 110 by the FO of H. hybonotum.
The calcareous nannofossil content was tested on 28 samples spanning the
Kimmeridgian/Tithonian boundary. Despite overall poor preservation, two bioevents have been
recorded: the FOs of Conusphaera mexicana minor and Polycostella bekmanni, respectively in beds
108 and 117, which allow recognising two CN biozones, Vagalapilla stradneri Zone and C. mexicana
Zone.
Paleomagnetic analyses of samples from beds 100 to 122 showed that the magnetic properties
vary in a complex way through the section. The polarity is reverse except for beds 112 to 114, which
recorded a normal polarity interval. Comparison with other Kimmeridgian/Tithonian sections and the
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literature data suggests that this interval corresponds to the M22An Chron and the FO of H. hybontum
in bed 110 to the upper part of M22Ar Chron.
In conclusion, the multidisciplinary stratigraphie information integrates to define the lower
boundary of the H. hybonotum Zone at the base of bed 110 of the Centrada Fornazzo section, and to
supply elements of chrono-correlation sufficient to regard this section as a candidate G.S.S.P. of the
Tithonian Stage.

DOMERIAN OLISTOLITHS (CORNIOLA FM.) IN THE PELAGIC
TOARCIAN SUCCESSION OF SAN BARTOLOMEO (REATINI MTS.,
CENTRAL APENNINES)
Petti1 P.M., Marino2M.C., Marino3 M. and Muraro3 C.
1

Ace. di Programma Dip. Sei. Terra, Università di Firenze / Serv. Geol. Nazionale
2
Dip. Sei. Geologiche, Università degli Studi di Catania
3
Dip. Sei. Terra, Università degli Studi di Roma "La Sapienza"

The Jurassic succession of the Reatini Mts. was sedimented as a part of the Sabina Basin, a
relatively deep basin interposed between the Sabina Plateau (a wide intrabacinal high), to the west,
and the Latium-Abruzzi Platform, to the east (Galluzzo & Santantonio, 2002).
At S. Bartolomeo (Reatini Mts.), the Toarcian deposits (Marne di Monte Serrone Fm./Rosso
Ammonitico Fm.) rest on the middle Liassic pelagic limestone (Corniola Fm.) through an
unconformity. This is unusual and is due to the peculiar erosional morphology of the top of the
Corniola Fm., displaying concave-up and listric surfaces (max 2-3m deep) sealed by a pebbly
mudstone (10-40cm thick) with Toarcian ammonites. Toarcian marly deposits then follow, draping
and finally levelling the irregular substrate. The studied Toarcian section, 35m thick, is composed by
mixed resedimented/pelagic faciès, with alternating grey-greenish to reddish marly limestone and
marl, and calcareous resedimented beds. This succession covers the biostratigraphic interval ranging
from the Polymorphism Zone to the Gradata Zone (according to Cariou & Hantzpergue, 1997).
One arresting feature of the Toarcian succession is that of bearing olistoliths of the Corniola
Fm., mainly concentrated in two discrete levels in the middle part of the succession, although scattered
minor blocks occur at several levels. The olistholiths (up to several metres across) are lens-shaped bed
stacks displaying internal plastic deformation. This indicates that sediment was not completely
lithified at the time. Slump folds are common, but examples also exist where blocks are thrust over
each other. The attitude of the axial planes of folds and thrust geometries both consistently indicate
transport towards the southern quadrants. The ammonites found in the olistoliths are Domerian in age,
with forms indicating two different biozones [(Arieticeras sp. (Algovianum Zone) and Fuciniceras sp.
(Lavinianum Zone),]. This proves that erosion affected different stratigraphie levels of the Corniola
Fm.
The sedimentological and geometrical features of the S. Bartolomeo succession strongly
suggest repeated failures of the sea bottom. The occurrence of slumped deposits above a slump-scar
morphology indicates a retrogressive evolution of a basinal area that became an oversteepened slope in
the Toarcian. The origin of the oversteepened slope may be tectonic (tilting) as well as diagenetic
(differential compaction), or a combination of the two. Geological evidence supporting a structural
control across the region, like the rejuvenation of fault-block escarpments with production of
megabreccias is missing, so differential compaction of the Corniola Fm. is more likely. Differential
compaction typically occurs whenever relatively soft, water-rich sediment rests on a markedly
irregular, stiff substrate. Block-fault topography of the pre-pelagic substrate (platform carbonates,
Calcare Massiccio Fm.) underlying basins is the most likely cause, suggesting that the Sabina Basin
has a higher degree of rift-inherited internal complexity than previously thought.
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FORAMINIFERAL ZONES OF THE VOLGIAN STAGE OF WESTERN
SIBERIA, THEIR CORRELATION WITHIN THE BOREAL AND
TETHYAN BELTS
Podobina V.M., Tatyanin G.M. and Gabysheva E.H.
Tomsk State University, Tomsk, Russia. E-mail podobina@ggf.tsu.ru

The present study summarizes the continuous stratigraphical sequence of foraminiferal
assemblages from Volgian deposits of the south-east of Western Siberia.
Microfaunal analyses of 650 core samples from 18 boreholes of Volgian deposits were
performed. Foraminifera, identified from the samples, were categorized into Volgian assemblages
including 82 species. On the basis of these assemblages, four biostratons were established in the range
of F-zones and f-beds enclosing peculiar species. These biostratons correspond to Kimmeridgian
uppers - Volgian bottoms, Middle Volgian bottoms and uppers, Upper Volgian. A detailed
biostratigraphic analysis of Volgian beds was carried out, which enabled a correlative model to be
developed for major regions of Russia. West-Siberian foraminiferal assemblages were broadly
correlated with those of Europe and North America within the Boreal belt. The taxonomic
composition of foraminiferal assemblages was analyzed, and correlate species were established. This
provided an opportunity to correlate coeval formations from Western Siberia, East European (Russian)
platform, northern territories of Siberia and Arctic Islands, Canada, Spitsbergen, England, (tabl.)
The possibility was established for correlating Volgian-Tithonian deposits of the Boreal and
Tethys belts through the Dnieper-Donets basin where faunas of both southern and Boreal-Arctic types
occurred. Closely similar foraminiferal associations were also revealed throughout the TithonianValanginian sections of the Balearic Islands.
At present there is no way of correlating the Upper Volgian substage with the Upper Tithonian
for lack of data on the occurrence of correlate species within theses stratigraphie units.
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CADMIUM ENRICHMENT IN JURASSIC CARBONATES
Rambeau C., Follrni K. B., Adatte T., Matera V.,
Steinmann P. and Veuve P.
Institut de Géologie, Université de Neuchâtel, Rue Emile-Argand 11,
CH - 2007 Neuchâtel
Selected soil profiles in the Swiss and French Jura, as well as in the regions of Bourgogne and
Charente (Baize, 1997; Benitez-Vasquez, 1999; Veuve, 2000) are characterized by elevated cadmium
contents, which reach values of up to 10.4 ppm. These concentrations largely exceed the official
guideline values in Switzerland (0.8 ppm) and France (2 ppm). In the Jura, it has been demonstrated
that this positive anomaly is related to the rock substratum, which consists of oolitic carbonates of
Bajocian and Oxfordian/Kimmeridgian age. In specific horizons, these rocks show cadmium
enrichments of up to 8.15 ppm, whereas the average cadmium concentration in carbonates rocks is
0.03 ppm (Tuchschmid, 1995).
Veuve (2000) revealed that the cadmium anomaly is restricted to the cortex of the ooids (or to
entire ooids in the case they are micritized). In a preliminary model, he assumed that oolite deposition
occurred in an environment rich in organic matter and that cadmium (and zinc) was transferred to the
ooids upon early diagenetic oxidation of organic matter.
It is our goal to characterize, map and date more precisely these anomalies, by studying
complete sections in Bajocian and Oxfordian carbonates (Swiss Jura; Bourgogne/Lorraine - France)
and by analyzing selected samples for cadmium content (by ICP-MS), mineralogy (by XRD), and
faciès (by thin sections). A further goal consists in the analysis of carbonates of similar faciès but of
different ages in the Jura mountains and northern Alps, and the analysis of the types of rock
substratum underneath soils with established cadmium enrichments.
With this research we hope to elaborate the sedimentary and paleoenvironmental conditions
and changes that led to cadmium enrichment in carbonate oolites, as well as to develop predictive
tools for other faciès types.
References:
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THE UPPER JURASSIC - LOWER CRETACEOUS CARBONATE
PLATFORMS OF THE NORTHERN CALCAREOUS ALPS:
STRUCTURE AND EVOLUTION
Rasser M. W. and Fenninger A.
Institute of Geology and Paleontology, University of Graz

We provide an overview of the Upper Jurassic to Lower Cretaceous carbonate platforms of the
Northern Calcareous Alps and present new results about (1) the change from basin to platform
conditions and progradational patterns, (2) carbonate faciès architecture, (3) reefal structures, and (4)
benthic assemblages, which are investigated in the course of a new project (Austrian Science
Foundation FWF, project P14707-GEO).
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The Upper Jurassic to Lower Cretaceous shallow water environments of the Northern
Calcareous Alps represent steeply bordered, isolated „Bahamas-type" platforms, which are
interfingered with bathypelagic basin sediments. This faciès differentiation and the Upper Jurassic
onset of carbonate platform development was caused by tectonic events at the
Oxfordian/Kimmeridgian boundary. Gravitational sliding masses caused a structural relief that
enabled the first shallow-water development in the Northern Calcareous Alps since the drowning of
Upper Triassic carbonate-platforms. Whether the formation of sliding masses was caused by
subduction or strike-slip faulting, is still a matter of debate.

^^

The basin sediments are represented by the Oberalm-Formation, characterized by micritic
limestones containing Coccolithophorids, Radiolaria, Spiculae, and Calpionellids. Interbedded with
the Oberalm-Fm. are the allodapic Barmstein Limestones. The Oberalm transitional faciès is
interpreted as a non turbiditic succession from basin to shallow-water environments, while the
Tressenstein Fm. is explained as a platform slope breccia.
Typical platform carbonates are the Plassen Fm. and the Lerchkogel Limestone. Reefal
structures are represented by mostly isolated patch reefs, while continuous reef belts along the
platform margins are unknown. Open platform environments are characterized by bioclastic and
peloidal grainstones and coral-"chaetetid" patch-reefs; ooids are usually rare. Micritic sediments,
partly rich in oncoids as well as small patches and carpets of "stromatoporoids" prevail in protected
lagoons. Bacinella bindstones stabilizing the reef rubble are present in all environments.

FACIES TYPES, PROVENANCE AND CONTROLS ON THE
DEPOSITION OF A MIXED CARBONATE-SILICICLASTIC
SEQUENCE, PLIENSBACHIAN, MECSEK MTS. (HUNGARY)
Raucsik1 B. and Varga2 A.
'University of Veszprém, Dept. of Earth and Environmental Sciences
Eötvös Loránd University, Budapest, Dept. of Petrology and Geochemistry

2

In the Mecsek Mountains (S Hungary) a Lower Jurassic, mixed carbonate/siliciclastic
succession is exposed. The Upper Pliensbachian part of the sequence is very characteristic: the
hemipelagic 'FleckenmergeP series is intercalated by coarser-grained sediments such as crinoidal
limestones and various types of mixed carbonate-siliciclastic sediments. The objective of this study is
to describe the pétrographie, sedimentological features and faciès associations in detail and to
determine the primary depositional controls over faciès development in this system.
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Rock types of the succession are organised into six faciès classes based on the observed
sedimentological properties: 1) massive calcarenite; 2) graded conglomerate and breccia; 3) graded,
laminated and intraclast-bearing hybride arenite; 4) homogenous marl; 5) slumped marl; 6) rhythmic
alternation of massive spotted marl and shale. In the samples studied three main framework groups
have been distinguished: 1) noncarbonate extrabasinal (NCE); 2) carbonate extrabasinal (CE); and 3)
carbonate intrabasinal (CI). NCE group is composed of poly- and monocrystalline quartz fragments,
K-feldspars, lithic fragments (abundant granitoid and low-rank metamorphic, rarely acidic volcanic
grains) and accessories (mica, zircon, tourmaline). These framework components seem to be
redeposited mainly from the crystalline basement and, partially, from the underlying Upper Triassic
and/or Lower Jurassic siliciclastic formations. CE group contains micritic limestone lithoclasts
(mudstone and wackestone) could be derived from the Middle Triassic sediments. This type of grains
appear almost exclusively in the breccia and conglomerate faciès. CI group is very rich in
macrofossils (Belemnites, Brachiopods, Bivalves, Echinoderms) and microfossils (Bryozoans,
sponge spiculae, Forams, Ostracods). The faunal association suggests a 'non-Bahamian type'
carbonate rim as the source of the bioclasts.
The mixed carbonate-siliciclastic rocks studied are mainly turbidites with atypic Boumasequences. Graded breccias and conglomerates restricted eclusively in a distinct, well traceable
horizon are regarded to record proximal, high density turbidity currents. Fine-grained turbidites
associated with slumps and water escape-related structures were deposited from very low density
currents. Massive crinoidal limestone beds seem to related to grain flows. The observed faciès
association indicates outer-to-inner fan environment. The background sediments are represented by
either laminated or bioturbated marly beds with pelagic faunal elements. These features suggest low
energy deep shelf or intrashelf basin environment.
The development of the studied syn-rift sequence seems to be the result of the lowstand
progradation and the tectonic history of the Tethys. The intensive submarine gravity mass flow
activity could be a response to the widely documented Late Pliensbachian regressive eustatic trend
and intensive subsidence of the basement.

THE TRIASSIC/JURASSIC BOUNDARY IN THE ANDES OF
ARGENTINA
Riccardi A.C., Damborenea S.E. and Manceñido M.O.
Invertebrate Paleontology Department, La Plata Natural Sciences Museum,
Paseo del Bosque s/n, 1900 La Plata, ARGENTINA
The Arroyo Malo Formation at Alumbre creek, on the northern bank of the Atuel river, west
central Argentina, comprises a c. 300 m thick, continuous marine succession across the TriassicJurassic System boundary, consisting of massive and laminated pelites indicative of a slope
depositional environment. Late Triassic invertebrates, including ammonoids, nautiloids, bivalves,
gastropods, brachiopods and corals, are restricted to the lower 150 m (Riccardi et al. 1997a-b,
Damborenea & Manceñido 1998, Riccardi & Iglesia Llanos 1999). Beds between 125-135 m from the
bottom yield Choristoceras cf. C. marshi Hauer, a species found in the Marshi/Crickmayi Zone of
Europe and North America, together with loose fragments of IPsiloceras erugatum Buckman, coeval
with the lowermost part of the Hettangian Planorbis Zone. About 80 m higher occur beds yielding
Psiloceras cf. P. rectocostatum Hillebrandt, a species that gives name to an Andean biozone partially
coeval with the Johnstoni and Plicatulum Subzones, upper Planorbis Zone. Other fossil groups
recorded in Rhaetian strata of this section are foraminifers, ostracods and plant remains, the latter
identified as Zuberia cf. Z. zuberi (Szaj.) Freng. and Clathropteris sp. The section was also sampled
for conodonts and radiolarians, thus far with negative results. A paleomagnetic study is underway.
This is a contribution to IGCP Project 458 "Triassic/Jurassic boundary events".
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THE SEQUENCE STRATIGRAPHIC FRAMEWORK OF
RESEDIMENTED CALCARENITES AND NEPTUNIAN DYKES IN THE
LOWER JURASSIC OF THE BELLUNO BASIN (EASTERN
SOUTHERN ALPS)
Riva A. M.
Dipartimento di Scienze délia Terra, Université di Ferrara
The study of the depositional dynamics of resedimented calcarenites within their
chronologic and palaeotectonic framework provides a tool for the basin-platform correlation, even
in tectonically deformed area. The stratigraphie analysis and the detailed mapping of Jurassic units
in the Eastern Belluno Basin (Mae Valley, Longarone) provided important informations about the
depositional evolution of a resedimented apron at the base of the Trento Platform escarpment, a
palaegeographic contact now largely activated by the Tertiary compressive tectonics. A wedge
shaped thickening-upward calcarenitic body ("membro calcarenitico" of the Soverzene Fm),
consisting of oolitic-peloidal decimeter-scale beds, bearing benthic foraminifera (Agerina martana,
Siphovalvulina variabilis, Ammobaculites sp., Ophtalmidium sp., Lenticulina sp.,
Pseudocyclammina sp., Spiraloconus sp.) was analyzed. This calcarenitic body prograded onto
basinal limestone and marl alternations (Soverzene Fm) and seems to be coeval to the oolitic unit
(Massone Mb of the Calcari Grigi Fm) recording an increased ooids production during the final
evolutionary stage of the adjacent Trento Platform.
The resedimented calcarenitic units reaches its maximum thickness of about 100 meters
immediately at the south of the Valsugana Line, where the Belluno Basin sediments disappear
beneath the overthrusted northern portion of the Trento carbonate Platform. The thickness of the
membro calcarenitico rapidly decreases toward the south, pinching out over just five kilometers.
The shape and faciès arrangement of this resedimented unit suggest a southward transport of the
grains, from an "oolite factory" located at north, at the Trento Platform margin.
The top of this resedimented unit is marked by the sudden disappearing of the peloidal and
ooidal grains, replaced by fine-grained basinal marly limestones (Igne Fm). Outside the study area,
this boundary corresponds to an ammonite-rich condensed level, late Pliensbachian in age
(Margaritatus Zone, Jenkyns et al. 1985). This condensation was also matched with the
development of giant sedimentary dikes (e.g. Soffranco), sutured by the basinal marly sediments
(Igne Fm). The dikes are filled up with a mixture of the surrounding lithologies, derived from the
Soverzene Fm (marls, marly limestones, pebbles derived from the membro calcarenitico, etc.) and
document a tectonic extension, coeval to the disappearance of the platform ooids.
The sudden disappearance of the calcarenites, the basinal condensation, and the
sedimentary dike formation therefore correlates with the first drowning event affecting the Trento
Platform.
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This drowning unconformity marks the top of a sequence spanning from the early
Sinemurian to the late Pliensbachian and comprising the middle and the upper portion of the
Soverzene Fm; the "membro calcarenitico" is related to an highstand phase, probably developed
during the late early to middle late Pliensbachian.
The following sequence is coeval to the San Vigilio Group of the Western Trento Platform,
but in the Belluno Basin no resedimented products from the Trento Platform are known: the Eastern
Belluno Basin was starved at the time and permitted the deposition of the lower Toarcian anoxic
black shales.
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SMALL JURASSIC OUTCROPS IN SOUTHEAST SPAIN.
A CONSERVATION PROPOSAL
1 _—

0

0

Rodríguez Estrella T., Mancheño M. A. and Romero G.
1

Departamento de Ingeniería Minera, Geológica y Cartográfica.
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2
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Three carbonated outcrops in the provinces of Murcia, Alicante and Albacete (SE Spain) are
studied. The first belongs to the Early-Middle Lias, while the other two belong to the Malm.
They share the following distinguishing characteristics:
a) Fossils of neritic groups.
b) Thermal waters, all being public spas.
c) Isolated Jurassic outcrops in the middle of extensive Cretaceous or Neogen areas (Rodriguez
Estrella, 1977).
d) Reduced dimensions (less than 5 Km2).
e) Extrusions of competent materials generated by diapirism and owing their position to jumping
faults of more than 1000 m (Rodriguez Estrella, 1983).
The Liassic outcrop in Murcia is situated in "Baños de Fortuna". It has a microfauna of
Palaeodasycladus gr. mediterraneus PIA, Cayeuxia piae FROLLO, Haurania amijii FÍENSON, H.
desserta HENSON, Siphovalvulina sp. y Orbitosella sp., besides bivalves, gastropods and banal
branchiopods. In the Malm outcrops in "Aguas de Busot" (Alicante) and "Baños de Tus" (Albacete),
microfauna ofAlveoseptajacardi, Kurnubiapalostiniensis, Nautiloculina oolithica, Clypeina jurásica,
Heteroporella fourcadi y Trocholina alpina have been found (Rodríguez Estrella, 1979).
The outcrops constitute isolated reliefs with singular biostratigraphic, tectonic and geothermal
characteristics. Because of their small extension, they run the risk of disappearing before long because
of their indiscriminate use for quarrying purposes and ornamental rocks, or else will suffer
contamination from being used as rubbish dumps, which will also adversely affect the abovementioned spas. For these reasons we propose that they should be assessed for possible designation as
zones of special geological interest and protection according to the Law Governing the Conservation
of Natural Spaces and wild Flora and Fauna (Law 4/1989 of 27 March).
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STRATIGRAPHIC AND STRUCTURAL CHARACTERISTICS OF THE
JURASSIC SIERRA DE QUIBAS (MURCIA, SPAIN)
Rodríguez-Estrella1 T. and Mancheño2 M. A.
1
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2
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The Sierra of Quibas lies in the province of Murcia and belongs geologically to the Betic
Cordilleras. Materials from the Lias, Dogger and Mahn are represented, the first two being the most
abundant. Lower Lias (Hettangien-Sinemurien) is made up of 150 m massive dolomites and grey
brecciated dolomites (according to test boring). It contains no fauna. Lower-Middle Lias (SinemurienPliensbachien) is defined by more than 200 m of micritic and oolitic white limestone, and which, as
fauna, contains Haurania amijii (HENSON), H. deserta (HENSON), Paleodasycladus mediterraneus
(PÍA) y Cayeuxia piae (FROLLO), besides terebratulas and rhynchonellas. The roof of this section
shows a stratigraphie discontinuity represented by a paleokarst and neptunic dykes (Nieto, 1997). Only
in one place did Azema (1997) find some well preserved red and yellow nodulous limestones with
Pofyplectus cf. pluricostatus (HAAS), which defines the Late Toarcian. The Dogger only appears
related to faults in the northern edges of the sierra and is made up of filamentous limestones and silex.
The Malm, too, is only found in the northern part of the sierra and is constituted by reddish nodulous
limestones with abundant ammonites, such as Rhacophyllites loryi (MUN.-CH), Phylloceras
mediterraneus (NEUM.), etc, according to Jiméiez de Cisneros (1924). The Dogger and Malm together
measure at least 30m.
The Jurassic Sierra of Quibas, of allochthonous characteristics, has a main structure of
Subbetic tectonic klippe resting on autochthonous (or paraautochthonous) materials of the Prebetic,
constituted by limestones and marls of the Eocen, Oligocen and Middle Miocen. Occasionally
between both paleogeographic dominions clays with gypsum from the Trias occur and act as lubricant
for any slipping.
A detailed 1:25,000 geological map (inexistant to the present date) has made it possible to
determine the internal structure, which consists of a NE-SW anticlinorium resulting from a NW-SE
folding. However, in the S W of the sierra, anomalous folds with an almost N-S direction have been
found, due probably to the halocetic action of the Trias, which accumulates in some places more than
in others. The macrofold is affected by several fractures grouped into three directional sets (N45-60E,
N110-140E and almost N-S). The first are distension faults parallel to the main direction of the
structure, among which normal faults almost 5 km in length can clearly be seen. The other two sets are
strike-slip faults. The only clear internal overlap in a northern direction can be distinguished on the
Fortuna-Pinoso road, where Late Toarcien appears. In a neotectonic stage after Late Miocene, new
almost N-W forces reactivated some faults and, for example, those which previously acted as
compressive strike-slip faults (N-S) now acted in a distensive way, explaining the cracks of up to 0.5
m full of calcite (false agate) that are commercially exploited.
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RUSSIAN PLATE AS A KEY REGION FOR THE
VOLGIAN/TITHONIAN CORRELATION: REVIEW OF THE
MEDITERRANEAN FAUNAL ELEMENTS IN THE
VOLGIAN STAGE
Rogov M.A.
Geological Institute of RAS, Moscow

Since the 70es of the XX century records of some Mediterranean ammonites, such as
Oppeliidae, Haploceratidae, Aspidoceratidae etc., from the uppermost Kimmeridgian to the lowermost
Middle Volgian of the Russian Plate have been known (Mesezhnikov et al., 1977). Unfortunately,
these data are practically not used for the Boreal-Tethyan correlation.
In the uppermost Kimmeridgian of the Russian Plate (Autissiodorensis Zone) we can
recognize a succession of Oppeliidae (the same in SW Germany). In the lower part of Autissiodorensis
Subzone there appears Metahaploceras subnudatum, the upper part of those marked by the apparition
of Metahaploceras cf. zlatarskii sensu Schweigert, 1998. In the uppermost Fallax Subzone
Metahaploceras rebouletianum fridingense (=Neochetoceras rebouletianum: Schweigert, 2000, pi. 2,
fig.5) is common. Unfigured Metahaploceras cf. rebouletianum was also cited from the Upper
Kimmeridgian of the North Subcaspian region (Bogdanov, 1934). Following these data, we can
correlate the base of Tithonian with the base of Volgian (Fig.l). In the lower Klimovi Zone (beds with
Neochetoceras steraspis and Glochiceras (Lingulaticeras) solenoides) N. steraspis and G. (L.)
solenoides are very common, as well as in the riedlingense horizon of SW Germany. The following
lithographicum Eflmovi horizon contains numerous Glochiceras (Paralingulaticeras) spp., and more
rare Neochetoceras spp, Taramelliceras prolithographicum, Gravesia cf. gravesiana. This horizon can
perhaps be correlated with the lower part of Mörnsheimer Schichten in Franconia. Its dawn may be
corresponding to the base of Lithographicum Subzone in Franconia. After Mesezhnikov et al. (1977),
so rare Glochiceras (Paralingulaticeras) occurs in the lowermost part of the Sokolovi Zone.
Representatives of this subgenus indicative of the Mediterranean Hybonotum Zone, therefore the
uppermost Hybonotum Zone can be compared to the lowermost Sokolovi Zone (Fig.l). In the
Neoburgensis horizon (Pseudoscythica Zone) Anaspidoceras neoburgensis are very common, same in
the Semiforme Zone and the Ciliata Zone (Rogov, 2002). The following Puschi horizon contains rare
specimens of Pseudovirgatites puschi and can be compared with Tenuicostata Zone in Poland. In the
Middle Volgian Panden Zone there sometimes are Glochiceras (?Lingulaticeras) blaschkei, as well as
in the Fallauxi Zone (Richten Subzone) of Ardèche (Rogov, 2002). Moreover, after Mesezhnikov et
al. (1977), in this level there occur some other Submediterranean/Mediterranean ammonites, such as
Sutneria and Haploceras. Probably, the lower part of the Panderi Zone corresponds with the
Mediterranean Richten Subzone, but the upper Panden Zone belongs to the Late Tithonian age
(Kutek, Zeiss, 1997) (Fig.l).
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SITES OF STRATIGRAPHYCAL-PALEONTOGICAL INTEREST IN
THE JURASSIC OF THE PROVINCE OF MURCIA (SOUTH-EASTERN
SPAIN)
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Some Jurassic sediments outcrops are widely represented in different areas of the Murcia
province. Geologically, it belongs to the the eastern sector of the Betic Cordilleras. These outcrops are
extend in the Internal Zones (Malaguide Complex) and especially in the External Zones (Subbetic and
Prebetic). Some of them show an excellent conditions of bedding, and its fossil assemblages,
especially ammonites, are very abundant and very well preserved.
The most interesting sites from stratigraphical and paleontological point of view are located in
the Sierra of Ricote (Median Subbetic), Sierra of Quipar and Sierra of Lugar (External Subbetic) and
Malvariche section in Sierra Espuña (Malaguide Complex).
The Jurassic sections of Sierra of Ricote include Sinemurian-Tithonian sediments and two areas
can be considered specially interesting: a) "Cerro de Mahoma-Casa Chimeneas", where the ToarcianBaj ocian interval is very well represented and the ammonites are abundant, representative and well
preserved; this area has very well conditions for the study of the Toarcian/Aalenian and Lower/Upper
Bajocian boundaries; b) "La Bermeja-Casas de Vite" area, where the Bajocian-Tithonian interval is
well represented, including a parastratotype of the Radiolarite Jarropa Fm. In the Sierra of Quipar and
Sierra of Lugar Jurassic sections include Sinemurian?-Tithonian sediments. These areas are especially
interesting for the analysis of the Upper Pliensbachian-Tithonian interval. Important stratigraphie
discontinuities, which contain important cephalopod concentrations, occur in the Lower-Upper
Pliensbachian, Lower-Middle Jurassic and Middle-Upper Jurassic boundaries. Besides the Middle and
Upper Jurassic sediments an excellent conditions for a detailled biostratigraphic and sequential analysis
are shown. The Malvariche section, in Sierra Espuña, include Pliensbachian-Tithonian sediments. No
doubt represent the more significative Jurassic section of Internal Zones of the Betic Cordilleras, and
some levels contain fossils assemblages with interesting taphonomic features.
For these reasons we propose that they should be assessed for possible designation as Good of
Cultural Interest and protection according to the law governing the Spanish Historical Heritage (Law
16/1985 of 25 June).
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PALYNOLOGY IN STRATIGRAPHICAL RESEARCH AND ORGANIC
SUBSTANCE OF WESTERN SIBERIAN JURASSIC SEDIMENTS
Rovnina L. V.
Institute for Geology and Development of Fossil Fuels (IGIRGI), Moscow, Russia
Lower Jurassic oil-and-gas deposits are characterized by polyfaciousness, substantial thickness
and are widely spread in Western Siberia.
Palynological method is the most important one in biostratigraphy of these deposits. The vast
palynological material has enabled us to mark out regularities of palynoflora development in the
section. Four palynoassemblages of different ages have been revealed ant it gives the reason to work
out subdivision (up to the geological stages) and correlation of Lower Jurassic oil-and-gas deposits
(Rovnina, 1972, 1994, 1995a). Main peculiarities in development of West Siberian Jurassic flora have
been reconstructed on the basis of palynoassemblages.
By microspore analysis of microcomponent composition of insoluble organic matter the
biological nature of the latter has been determined and kerogenic faciès (palynofacies) types with
different quantitative correlation of coal particles, fragments of plant tissues, coats of
microphytoplankton, spores and pollen have marked out.
The katagenesis level of the insoluble organic matter (Rovnina, 1981, 1995b, 2001) has been
determined according to the colour of microphytofossil coats; the evolution of organic matter
maturation within the section and in different parts of the region has been traced. These investigations
do not become less actual at all stages of oil and gas prospecting and exploration.
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BIOSTRATIGRAPHIC EVENTS AT THE LOWER/UPPER BAJOCIAN
BOUNDARY IN THE SUBBETIC (SOUTHERN SPAIN)
Sandoval1 J., Aguado2 R., O'Dogherty3 L. and Bartolini4 A.
'Dpto de Estratigrafía y Paleontología, Univ. Granada, 18002, Granada (Spain); E-mail: sandoval@goliat.ugr.es
2
Dpto. de Geología, EUP de Linares, Universidad de Jaén, C/Alfonso X El Sabio 23 Linares (Spain); E-mail:

raguado@ujaen. es
Dpto de Geología, Facultad de Ciencias del Mar, Univ. Cádiz, 11510, Puerto Real (Spain); E-mail:
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lodogher@uca.es
laboratoire de Micropaleontologie, case 104 Université Pierre et Marie Curie 4 Place Jussieu, 75252 Paris 05
(France); E-mail: chiara@ccr.jussieu.fr
Bajocian sediments are widely represented in different areas of the Subbetic, external zones of
the Betic Cordillera (Sandoval, 1983, 1990). Pelagic or hemipelagic faciès characterize the complete
Bajocian of this domain: red, yellow or greys nodular limestones or nodular marly limestones, white
oolitic limestones and limestones with chert are the major lithofacies in the External and Internal
Subbetic domains (swell domains) whereas grey or white marl/marly-limestone rhythmites and
limestones with chert dominate in the Median Subbetic; siliceous marls and locally radiolarites also
occur in this trough domain. Macrofossils, specially ammonites and belemnites are abundant and
diverse microfossils; especially radiolarian, foraminifers and calcareous nannofossils are likewise
common.
Most representative sections for a detailed biochronological analysis of the Lower/Upper
Bajocian boundary are located in the northern part of the Median Subbetic subdomain. Sierra Ricote,
(eastern sector) and Sierra de Alta Coloma (central sector), are the Subbetic areas where this
stratigraphical interval is best represented and the ammonites are common, representative and
relatively well preserved.
The Casa Chimeneas, in Sierra de Ricote is, probably, the best stratigraphie section for an
analysis of the Lower Bajocian/Upper Bajocian transition (Humphriesianum-Niortense zones) in the
Subbetic. Here, this interval consists of approximately 100m thick of grey or white marl/marlylimestone rhythmites and limestones with chert. No gaps detected into this stratigraphical interval. The
Lower/Upper Bajocian boundary is marked by the replacement of the last Stephanoceratine
(Stephanoceras and Pavjceras) by the first Cadomitinae (Cadomites), Leptosphictinae (Leptosphictes)
and Parkinsoniidae (Infraparkinsonid) and the genus Subcollina.
The Subzones of Romani, Humphriesianum and Blagdeni can be characterized into the
Humphriesianum Zone and the Subzones of Banksi, Polygiralis and Baculata in the Niortense Zone,
although some of the subzonal indexes are scarcer or absents.
Also we analyse the abundance and distribution range of the calcareous nannofossils and
radiolarians. The calcareous nannofossils are generally abundant or commons, and its preservation
oscillate from poor to moderate throughout the section. The assemblages are typical of the Tethyam
domain and Watznaueria is the dominant genus. W. britannica, whose FAD is commonly used for
characterizng the Aalenian/Bajocian boundary is the most abundant species. The remainder of typical
nannofossil assemblage is made of Shizosphaerella spp, Discorhabdus, Cyclagelosphaera,
Lotharingius, Biscutum, Crepidolithus, Carinolithus and Hexalithus. No major turnovers occur in the
Humphriesianum-Niortense boundary where Hexalithus magharensis and Carinolithus superbus, have
its LAD X but both two species are scarcer in the nannofossil assemblages.
Radiolarians, scarce in the Chimeneas section, have been also studied in other Middle
Subbetic sections; its diversity increases from Aalenian/Bajocian boundary to Humphriesianum Zone.
A major turnover occurs near the Lower/Upper Bajocian boundary coinciding with the ammonite
renovation.
This faunal turnover coincides with a major change in the d13C curve recorded in the Subbetic
sections. A moderate positive excursion occurs at the Humphriesianum-Niortense transition.
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THE GEOMETRIES AND FACIES OF PELAGIC CARBONATE
PLATFORM AND BASIN MARGIN DEPOSITS IN THE JURASSIC: A
REVIEW, BASED ON ITALIAN EXAMPLES
Santantonio M.
Université di Roma "La Sapienza", Dipartimento di Scienze délia Terra
Pelagic carbonate platforms (PCPs) are the common geological product of the breakup and
drowning of peritidal carbonate platforms. They occur in carbonate depositional systems as
escarpment-bounded intrabasinal highs hosting a thin condensed pelagic succession, and surrounded
by deeper-water basins. Their size varies from few square kilometres (several PCPs in the UmbriaMarche Apennines) to thousands of square kilometres (Trente Plateau).
PCP-top successions - PCP successions are either underlain by a drowning sequence (northern
Sabina Plateau) or floored by a drowning unconformity that can be angular (Sciacca Plateau, SW
Sicily) or, much more commonly, non-angular in nature. PCP-top successions are overall condensed
and discontinuous, and possess a typical convex-up geometry largely reflecting the angle of repose
and greater instability of PCP-edge deposits, which represent the uppermost part of the escarpment
profile. This produces relatively thick and more continuous inner platform successions, while PCPedge successions have downlapping bed geometries, internal unconformities, and a different
condensation style with frequent faunal mixing. Strikingly bioclastic calcarenite faciès, with
posidoniid "mounds" (Bajocian) and large-scale ammonite-coquina clinoforms (Tithonian) are found
over parts of the Sciacca Plateau. PCP tops found themselves at most various- including photic depths in the Jurassic, depending on local and regional subsidence history. In spite of this, and much
like in coeval deeper basins, palaeodepth had relatively little effect on lithofacies compared to
changing climate, oceanography, and carbonate productivity.
PCP margins - Being PCPs sediment-starved environments, their margins are erosional rather
than bypass-type, and exist in the form of palaeoescarpments exposing the peritidal substrate or, like
in northern Calabria, even the crystalline basement. Palaeoescarpments are steep subvertical walls to
more gently dipping, locally stepped surfaces (Mt. Kumeta, W Sicily) bearing the scars left by fallen
rock. Epi-escarpment deposits are laterally discontinuous veneers to thin bed packages of highly
condensed, cephalopod-rich wackestone to well-sorted and washed coquinas, hosted within the lows
of the local mesotopography. They often occur as randomly scattered patches of sediment of strongly
contrasting ages. Being these deposits a seal to the local escarpment morphology, knowing their oldest
age serves to constrain the minimum age for a given escarpment tract, which is useful in a
palaeogeographic and palaeotectonic analysis. Carbonate palaeoescarpments are often silicified due to
inflow of diagenetic fluids from draping silica-rich basinal units. This is most evident with MiddleUpper Jurassic radiolarian cherts, which could produce escarpment-parallel bands, up to several tens
of meters wide, of unusual cherty peritidal limestone.
Basin-margin deposits - Basinal successions abut palaeoescarpments producing angular
unconformities. They are markedly megaclastic in their synrift lower part, but younger levels can be
clastic to virtually clast-free pure pelagites, depending on the local morphology of the escarpment. The
larger clasts (>100m across) are occasionally capped by an ephemeral condensed succession
developed before their eventual burial by basinal deposits. Wedges of echinoid-crinoidal sands,
thinning towards the basin, are often found at the toes of palaeoescarpments in the Upper Jurassic
(Apennines, W Sicily). These are often current-rippled deposits, locally with large-scale hummocky
cross stratification and encrusting pennular corals (Mt Nerone, Apennines).
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MICROPHYTOPLANKTON FROM MIDDLE AND UPPER JURASSIC
DEPOSITS OF SOUTH-WESTERN PART OF WESTERN SIBERIA
Savikina T.N.
Russia, Moscow, Institute of Geology and Development of Fossil Fuels (IGIRGI)
Jurassic deposits are widely distributed at all territory of Western Siberia. The thickness of
Jurassic sequence varies from 400-600 to 1000-2000 meters.
Middle Jurassic sandy-argillaceous deposits are represented by continental and subcontinental
faciès. They are overlying by marine essentially argillaceous Callovian-Upper Jurassic sediments,
which dated by ammonites, belemnites and foraminifers.
The material for palynological investigation was taken from the boreholes, which located at
the southwestern part of Western Siberia. The deposits contain rich spore-and-pollen assemblages
including numerous diverse dinocyst, acritarchs, prasinophytes, and green algae of different
preservation. Special attention is devoted to planktonic single-celled alga dinoflagellate, since this
group is one of the most important for correlation of faciès of different genesis. We investigated
dinoflagellate cysts from the boreholes by layers.
The study allowed us to define specific composition of the dinocyst among well sections. As a
result, were estimated the following assemblages of microphytoplankton for the Callovian, Oxfordian,
Kimmerigian and Volgian.
The Volgian deposits are represented by highly bituminous siliceous and carbonaceous
argillites. The walls of microphytoplanktons are dominated in the assemblages. Usually they have very
simple forms without any sculptural elements. All forms have a very poor preservation that made
specific and sometimes generic determination difficult.
The Kimmeridgian deposits are represented by interstratification of argillites and aleurolites.
Usually these deposits contain abundant and various microphytoplankton (about 50%). The sediments
contain following species, Endoscrinium galeritum (DefL), Ellipsoidictum (?) spp., Dingodinium (?)
spp., Aldorfla dictyota, Micrhystridium spp. In addition, in these samples include different members of
the Prazinophyta.
There are numerous various marine organic-walled microplanktons in the samples from the
Callovian-Oxfordian deposits. Pareodinia spp., Chytrosphaeridia spp., Gonuaulacysta jurassica
(Deflandre) Sarjeant H G. sp., Leptodînium sp. and others occur there. The different members of the
Prazinophyta are constantly presented in this assemblage.
The dinocyst assemblages of the southwestern part of Western Siberia are well comparable with
data from other regions of Western Siberia.

ASPECTS OF JURASSIC TECTONICS AND SEDIMENTATION
IN CONTEMPORARY OCEANIC AND CONTINENTAL
PLATFORM SETTINGS PRIOR TO OPHIOLITE
EMPLACEMENT
(INTERNAL HELLENIDES, EVVOIA, GREECE)
Scherreiks R.
Bayerische Staatssammlung für Paläontologie und Geologie, Munich, Germany
Two different, coeval Jurassic palaeogeographic settings are being studied and reconstructed in
the Internal Hellenides *. One is a carbonate platform, in the Pelagonian zone (Aubouin 1965, Guernet
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1965), the other is aii oceanic setting, preserved in an erosional remnant of the Eohellenic ophiolite
nappe (Bernoulli & Laubscher 1972, Guernet & Parrot 1972, Jacobshagen et al. 1976). The
development of both of these settings was initially linked to the break-up of Pangaea and seafloor
spreading, and later to ocean-basin-closure which ultimately led to the tectonic emplacement of
oceanic formations over the platform during the latest Tithonian (Baumgartner and Bernoulli 1976).
On the large scale, the platform system tracts and the oceanic volcano-sedimentary successions
document sequence changes which correspond to changing plate tectonic scenarios (Scherreiks 1998,
1999,2000,2001).
During the Early Jurassic, intertidal to supratidal cyclical dolomites prevailed on the subsiding
platform. This 300 metre thick succession was succeeded by about 200 metres of cyclical neritic
limestones, in which Pliensbachian age has been verified with Lithiotis bivalves and brachiopods (191
MY**). As the carbonate platform subsided, a coeval spreading ocean evolved, substantiated in the
Eohellenic ophiolite complex by intrusive gabbros and sheeted dikes covered by pillow basalts and
carbonate-free radiolarian cherts.
In early Mid Jurassic, subsidence of the platform accelerated, indicated by a 500 metre thick
hemipelagic transgressive systems tract, composed mainly of spiculite and chert-nodule wackestones.
Coinciding with this subsidence, an mtra-oceanic subduction system has been postulated to have
evolved, at which time amphibolites, having a radiometric age of 180-170 MY, formed along the sole
of the overriding oceanic plate (Spray & Roddick 1980). As the oceanic plate advanced towards the
platform, it was uplifted above the carbonate compensation depth (CCD), shown by a change in faciès
from radiolarian cherts to pelagic carbonates.
During the Late Jurassic, coral reefs evolved, paradoxically, amidst persisting hemipelagic
faciès. Intercalated coarse reefal debates and spiculite wackestones represent the faciès between reefpatches that most likely developed on tectonic highs during the initial collision between the
Pelagonian platform and the advancing ophiolite nappe. Simultaneously, the platform margin was
depressed below the CCD, shown by intercalated carbonate debrites and carbonate-free radiolarian
cherts. Finally, flyschoid greywackes filled foredeeps (Robertson 1991) in front of the approaching
ophiolite. Platform slices were pushed along a basal décollement in front of the ophiolite nappe, which
also detached internally into subsidiary ophiolite nappes during its transport. Thus, the platform
formations in the study area escaped subduction-metamorphism.
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BIO- AND LITHOSTRATIGRAPHIC RESEARCH IN THE LOWER
KIMMERIDGIAN OF THE SWABIAN AND FRANCONIAN ALB
Schick H. W.
Inst. Geol. Paläont, University of Stuttgart, Herdweg 51, D-70174 Stuttgart.
Situated in the S of Germany the Upper Jurassic limestones of the Swabian Alb (SA) and the
Franconian Alb (FA) covers an area of about 400 km in length and averages 30-40 km in width, hi
recent years the deposits of the Lower Kimmeridgian, Quenstedts "Weissjura g", now renamed in
Swabia to "Lacunosamergel-Forrnation" (Lm-Fm), were studied in more than 70 outcrops and quarries
of the two neighbouring areas. A large number of sections were recorded, accompanied with a bed-bybed collection of ammonites.
The Lower Kimmeridgian deposits of the SA vary in thickness from approx. 20 m to 70 m. In
the Middle SA thickness is highest, whereas in the Western SA and Eastern SA merely 20 m,
respectively 35 m, are recorded. The beds consist mainly of marlstones with intercalated calcareous
nodules and a few bedsets of densely packed limestones. The Lower Kimmeridgian deposits of the FA
mount up to a maximum of ~35 m. In the Northern FA the marly faciès and its stacking pattern are
similar to the SA. A major change of faciès occurs in the Middle and S FA: sedimentary rocks consist
mainly of thickly bedded limestones. The marly "Platynota-Mergd" (-4-5 m) at the base, and the
"Crussoliensis-Mergd" (-1,5 m) in the upper third of the section, interrupt the evenly bedded
limestones. A reference section for the Lacunosamergel-Fm has been established at Hausen (Middle
SA), This section houses genetically derived beds and bedsets which reflect most likely the climatic
changes driven by the Milankovitch band. There, a more detailed lithostratigraphic framework has
been installed. Its resolution is much higher as previous ones (réf. Aldinger, 1938; Geyer, 1961).
Bedsets and parasequences, from the Hypselocyclum Zone on upward, can be followed throughout the
SA an the Northern FA. Flooding surfaces allow correlations beyond Swabian and Franconian Alb, to
the adjacent N Switzerland and the outcrops of the Ardèche region in SE France. Some results of the
investigation in detail: *The Perayensis Horizon of Atrops (1982) has been found in numerous
outcrops throughout the entire Franconian and Swabian Alb at the basis of the Crussoliensis-Mergel.
*The Platynota Zone of Atrops (1982) in S France is in reality a Taxon Range Zone of Sutneria
platynota. The Platynota Z. of the FA is equally defined by Schairer (1967). In Swabia the upper
boundary of this Zone ended in a Platynota-Acme (g LAD), (réf. Veit ,1936; Geyer, 1961). There is
no point in sticking to this boundary any longer since the lower boundary of the Hypselocyclum-Zons
is not clearly defined (Geyer, 1961), therefor the concept of the Platynota TRZ has also been adopted
in SA. Now the Platynota Z. has a thickness of 2 m in WA and 20 m in the Middle SA.
*Successful correlation between the SA and the FA on the Base of the Hypselocyclum Zone was
supported by numerous finds of the dimorph pair of Cymaceras guembeli Opp. and Trochiskioceras
bidentosum Qu. These small ammonites have been found throughout the SA and in the Northern FA.
The vertical range is very limited. This justifies the installation of a Bio-Horizon: the Guembeli
Horizon. *In the SA Aspidoceras uhlandi Op. has never been found above the "Balderum-Bänke" until
recently by the author. Just before, this "fact" has led to the wrong conclusion, that the LAD of
Idoceras balderum and Aspidoceras uhlandi is alike. The relative frequency of A. uhlandi and the lack
of /. balderum finds in Franconia made A. uhlandi to a stratigraphically employed "substitute"of /.
balderum. This custom brought a lot of confusion into biostratigraphy and was contradictive to the
correlation of the Franconian and Swabian Alb.
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MASS MOVEMENT DEPOSITS FROM THE MEDOLO GROUP OF
THE JURASSIC EASTERN SEBINO BASIN (SOUTHERN ALPS,
ITALY)
Schirolli P.
Sezione di Scienze della Terra, Museo Civico di Scienze Natural!, Via Ozanam 4,
1-25128 Brescia. E-mail: pschirolli@comune.brescia.it
A detailed analysis of the Jurassic Eastern Sebino Basin highlights the variability of the
different slope-to-basin faciès, recognised in the local Liassic succession. In the region between
Brescia, to the east, and Lake Iseo, to the west, the Medolo Group shows a carbonate basinal sequence,
almost 1000 m thick, which represents the Lower Jurassic synrift deposition, following the drowning
of the Corna platform. An articulated fault-system, composed of N-S master faults (W-dipping) and
W-E transfer faults, located today along the eastern side of the Trompia Valley from Inzino to Brescia,
separated the growing basinal area from the Botticino high, which was located to the east. After the
Early Sinemurian, block-faulting led to the stepwise drowning of the Botticino area. A Lower Jurassic
reduced deepening sequence (50 m thick) overlaid the Corna platform, revealing two stages of
drowning. Both the calcarenites and siltites of the Rezzato Encrinite (L.Sinemurian to U.Carixian) and
the overlying thinly-bedded limestones and nodular ammonitic marly limestones of the Botticino
Corso Rosso (U.Carixian and L.Domerian) are in contrast to the thick heteropic Medolo deposits of
the earlier subsiding western area, in basinal conditions probably from the Hettangian. Only the
western edge of the Botticino high shows a three-stage drowning evolution, inferred by the existence
of the upper member of the Domaro Lm. above the Corso. Two formations are distinguished in the
Medolo Group of the Eastern Sebino Basin: the Gardone Val Trompia Lm. (?Hettangian to
U.Carixian), appearing as regularly-bedded hemipelagic to fine/medium-grained turbiditic deposits,
and the Domaro Lm. (uppermost Carixian to lowermost Toarcian), showing well-stratified pelagic
sediments. In turn, two members are recognised in the Domaro Lm.: a lower member, mainly
composed of pelagic turbidites, and an upper member, due to a relative pelagic settling.
This analysis focuses on the features and distribution of more recently mapped units, rich in
mass movement deposits, that laterally replace the known stratigraphical units of the Medolo. Two
well-defined units have been particularly identified in the Val Trompia region: (1) a mainly platformderived "Megabreccia Unit", in the basal part of the Gardone V.T. Lm.; and (2) a mainly basinalderived "Chaotic Unit", entirely heteropic to the Domaro Lm. and locally also to the uppermost part of
the Gardone V.T. Lm. Corna-derived breccia beds, often covered by a turbidite layer, and m- to dmsized Corna olistoliths can be found associated with the well-bedded hemipelagic cherty limestones of
the Medolo basal unit (100-150m thick). Debris flows, debris flow-to-turbidite couplets, and rare
rockfalls, are the mass-transport processes that characterize this Megabreccia Unit. Plenty of debris
flow deposits, involving all sizes of rounded plastic clasts of basinal Domaro Lm. and included in a
turbiditic sequence, can partially or entirely replace both the pelagic members of the Domaro Lm.
Locally, debris flows are also associated with the medium-grained turbidites of the Gardone V.T. Lm.
The 2nd order maximum regression of the Domerian top is marked by a big slide event, involving the
upper Domaro Lm. beds, regionally recorded by thick slump-to-debris flow deposits close to the
rifting lineaments (Val Trompia area) and by intraformational truncation surfaces towards the Iseo
region.
The distribution of the mass movement deposits in the Medolo Group allow us to reconstruct
the articulated fault-bounded eastern slope of the Sebino-Val Trompia Basin, recording the rifting
impulses that drove the evolution of this area during the Early Jurassic.
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A PRELIMINARY GEOLOGICAL STUDY FOR THE SCIENTIFIC
EVALUATION OF THE DOMERIAN STRATOTYPE LOCALITY (MT.
DOMARO, GARDONE V.T. - BRESCIA, ITALY)
Schirolli P.
Sezione di Scienze della Terra, Museo Cívico di Scienze Naturali, Via Ozanam 4,
1-25128 Brescia. E-mail: pschirolli@comune.brescia.it

The "Domerian" Substage (upper part of the Pliensbachian Stage) is now the only Jurassic
Italian stratotype. In 1894 G. Bonarelli identified "Mt. Domaro" ("Doméro" at that time), near
Gardone Val Trompia (Brescia), with the type-locality of a Jurassic stage, which he introduced into
the geological time-scale under the name of "Domerian". During the 19th century the richness and
variety of collected ammonites made both Mt. Domaro and the Medolo formation well-known among
European paleontologists, as shown by J. Meneghini's monograph (1867-1881) and plenty of other
studies.
But what is the real scientific value of Mt. Domaro at present? Probably it is a historical and
geological combination of values. The real worth may be deduced from the analysis of geological
historic sources and the results of the evolving current research.
For a long time the scientific discussion on this stratotype has been open. Mainly, research on
a well-exposed Domerian stratigraphical type-section, including both boundaries, was the most
important issue. Previous paleontologists often described ammonites from private or public
collections, without any data about the stratigraphical fossil-bearing layers of the Medolo succession.
For this reason, in the 1960s Cita (1961, 1964) began new, more modern investigations, supplying an
up-to-date biostratigraphical framework for the Domerian stratotype, at last derived from in situcollected ammonites. Unfortunately, the lack of exposure of the lower boundary of the Domerian and
of the underlying Lower Pliensbachian did not provide this type-locality with a complete type-section.
Only two decades later, in the 1990s, did new fieldwork on the northern side of Mt. Domaro highlight
the composite section of Val Codibolo (Schirolli, 1990): a Lotharingian-to-Domerian almost
continuous sequence of Medolo, showing all the Pliensbachian ammonite sub-zones. However, a new
issue was growing due to the diluted fossiliferous layers in the Medolo vertical succession, rich in
low-density and pelagic turbidite deposits.
Three emerging elements could be outlined on a "geoconservation map" of Mt. Domaro: (1)
the "historical fossiliferous areas", such as the typical Domaro locality; (2) the "areas of scientific
value", such as the Codibolo section, and the Domerian-Toarcian boundary cropping out at the Cuca
site, 1 km to the west of the Colma di Domaro; and (3) "other particular fossiliferous sites". But many
other features contribute to the geological characterization of the Domaro locality: (a) the process of
mineralization of the Domaro ammonites, permitting the excellent preservation of fossils; (b) the
chemical dissolution of the ammonite-bearing beds of the Domaro Limestone, producing a residual red
clay soil, rich in free-of-sediment fossils and Fe-nodules; (c) the gentle syncline in front of the "Colma
di Domaro" top, giving rise to a soil-thick flat area. This favourable structural condition has created a
morphological basin, able to collect a large number of Domerian fossils derived from the in situ
dissolution of limestones, while the inner-to-outer mineralization of the ammonites explains their
commonly small size.
The Domaro type-locality represents a key Italian geosite that must be submitted to a
geoconservation project able to protect its palaeontological heritage, increasing the amount of research
and the education of people in the significance and world value of a "Stratotype".
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LATE JURASSIC OSTRACOD BIOGEOGRAPHY, SHELL
CHEMISTRY, AND PALAEOCLIMATE IN EUROPE AND NORTH
AMERICA
Schudack M. E.
Institute of Geological Sciences, Palaeontology branch, Free University of Berlin
Late Jurassic ostracod biogeography and shell geochemistry for examples in Europe and North
America and its role in determining climate developments is reviewed. The late Jurassic is a period of
time for which a change from a humid to a more arid climate has been suggested for several parts of
the world. However, a correlation between the arid phase in the middle and late Tithonian and a
generally cooler climate, combined with a sea-level lowstand and lower water temperatures, has only
been demonstrated in very few papers. This study intends to seeks palaeoclimatic evidence for the late
Jurassic by the use of Ostracoda.
Development of marine ostracod palaeobiogeography in central and western Europe parallels
a suggested cooling trend. During the Oxfordian, Kimmeridgian, Tithonian, and Berriasian, a growing
diversification of marine ostracod biogeography and an increase in the degree of endemism can be
observed. In addition, there is a gradual southward migration of many species from the subboreally
influenced areas in the northwest towards the margin of the Tethys in the southeast, mainly from the
Kimmeridgian into the Tithonian. Moreover, the genus Cytherelloidea, which has a long tradition
(despite some recent contradictions) as an indicator for relatively warm water temperatures, shifts its
northern boundary of occurrence towards the south during the Kimmeridgian, Tithonian, and
Berriasian. This occurs independently from the general change of faciès, because conditions
principally suitable for Cytherelloidea (salinity, water depth) have at times also existed in some
northern basins during the Tithonian / Berriasian. These data are in correspondance with a suggested
increase in the influx of cold boreal waters into central Europe with the beginning of the Tithonian,
leading to slightly colder water temperatures in the shallow seas, reduced atmospheric moisture, coolarid conditions on the neighbouring continents, and also to the diversification of biogeographic regions
as a reaction to the conflicting boreal (increased) and Tethyan (still steady) influences.
The influence of the late Jurassic opening of the Bay of Biscay on the faunal relationships
between the Iberian peninsula and continental Europe still was rather low for marine ostracods, on the
contrary to certain nonmarine groups. Faunal relationships between central Europe and North
America, however, successively decreased during the late Jurassic.
For the Kimmeridgian / Tithonian nonmarine Morrison Formation in the Western Interior
Basin, USA, both temporal and latitudinal trends from warm climates in the south and near the base of
the formation to slightly cooler climates in the north and in the upper parts of the sections have been
detected on the basis of the charophyte floras. Monospeciflc 018O isotope data from charophytes and
ostracods have revealed a trend towards lighter compositions towards the top of the formation. This
might be interpreted as a general cooling, but other interpretations must also be discussed. From
preserved vital effects and 518O/813C plots of charophyte/ostracod associations showing coherent
groupings similar to those from modern lakes, it is likely that the calcite shells have preserved a high
degree of isotopic fidelity.
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NEW EFFORTS FOR A REVISION OF THE AMMONITE FAUNA OF
THE NEUBURG FORMATION (TITHONIAN, SW GERMANY)
Schweigert1 G. and Scherzinger2 A.
1

Staatliches Museum far Naturkunde, Rosenstein l, D-70191 Stuttgart, Germany
2
Hewenstr. 9, D-78194 Immendingen-Hattingen, Germany

The youngest Jurassic strata exposed in Southern Germany outside the Alps are located in a
small area in the near surroundings of Neuburg/Bavaria. The Neuburg Formation consists of about 40
meters of bedded micritic limestones with thin marly intercalations. These limestones were deposited
in a shallow position on the southern shelf of the Tethyan ocean. Several limestone quarries which are
out of work today proliferated a large number of ammonites mainly described by Schneid (1915). The
ammonite fauna of the Neuburg Formation is said to be of late Lower Tithonian age, with some
affinities to SE France (St. Concors, Le Pouzin) and Central Poland, but in detail no exact correlation
was possible, although there were numerous attempts to do this by help of already published data. The
ammonite fauna exhibits a Submediterranean character, with both Tethyan and - much less Subboreal influx.
In the late fifties of the 20th century, exact bed by bed collections of ammonites from the
Neuburg Formation were undertaken by K.W. Barthel. Except of some oppeliids, aspidoceratids and
simoceratids (Barthel 1962, Barthel & Geyssant 1973 - both with several misleading data), the large
quantity of the ammonite fauna which consists of perisphinctids has never been revised. As a first
result it became obvious that the section contains five ammonite faunal horizons: penicillatum, ciliata,
callodiscus, glaber, and palmatus horizon. The former three are attributed to the Ciliata Zone, the
latter two to the Palmatus Zone (Scherzinger & Schweigert 1999). For most of the morphospecies
described by Schneid, the type horizon could be reconstructed. We identified three parallel
perisphinctid groups, each of them dimorphic (Sublithacoceras [M] - n. gen. [m] (group of
"Lemencia" ciliata), Franconites [M] - Paraberriasella [m], Danubisphinctes [M] - Parapauasiceras
[m]).
In the lowermost faunal horizon, the penicillatum horizon, the ammonite fauna is much more
diverse than in others thus enabling correlations, mainly with the Tethyan realm. One of the most
reliable tool for a correlation with the Tethyan standard time scale is the scarce occurrence of
Volanoceras schwertschlageri, Protancyloceras gracile and „simoceratid" perisphinctids like
Vir'gatosimoceras rothpletzi and „Virgatosimoceras" broilii besides aspidoceratids like Toulisphinctes
rafaeli, Physodoceras neoburgense and its corresponding microconch Sutneria asema. A single find
belongs to the Tethyan perisphinctid Richterella. The co-occurrence of the Volanoceras chronospecies
V. schwertschlageri and Simoceras biruncinatum in the Subbetic Jurassic of Spain is indicative of the
Fallauxi Zone. The variation in Virgatosimoceras rothpletzi and other data from the ammonites of the
penicillatum horizon underline this dating.
In the younger faunal horizons, especially those of the Palmatus Zone, the correlation
potential decreases because of the endemic character and low diversity of the ammonite fauna.
However, the palmatus horizon correlates with parts of the Polish Tenuicostata/Scythicus Zone.
Interestingly, the generic identification was complicated by homoeomorphic developments in
ornamentation in the different perisphinctid clades.
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SEDIMENTOLOGICAL, CHEMICAL AND ISOTOPIC
CHARACTERISTICS OF THE JURASSIC CALCARE DI BILLIEMI,
PALERMO (ITALY): IS THE BLACK MATRIX IN THE IN SITU
BRECCIA A PROXY FOR ANOXIC CONDITIONS?
Scopelliti G 1., Rocca D. \ Mallarino G.2, Barbieri M.3, Bellanca A. l , Di
Stefano P. 2 and Neri R. l
1
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The Pietra di Billiemi is a dark grey-coloured, coarse-grained, and clast-supported limestone
breccia that has been quarried since the Roman's age in an area extending along the slope of Mt.
Gibilforni, west of the Palermo's plain. The Pietra di Billiemi has been largely employed as
ornamental stone in several monuments and buildings of the Palermo area and also in foreign countries
(i.e., cathedral of Munich, Germany).
This breccia consists of metre- to centimetre-sized angular elements of Upper Triassic sponge
boundstones and rudstones. Fitted elements are commonly observed, which suggest an in situ origin of
the breccia. Different silt-grained matrix generations are present between the platform elements, being
characterized by different colours and variable mineralogy and geochemistry. The relationships
between matrix and elements suggest a filling by vacuum suction phenomena related to repeated
brittle deformation events affecting the Upper Triassic sponge reef when covered by deeper water
fine-grained sediments.
Cross-cutting relationships indicate that the most important and earliest filling of the Billiemi
in situ breccia consists of a dark-grey- to black-coloured, in place laminated, calcilutite.
Mineralogy of the black matrix is characterized by fine-grained calcite associated with
abundant pyrite and common fluorapatite. Pyrite dominantly appears as very small (<10 urn)
framboids suggesting that the mineral formed near the sediment/water interface under conditions of
high sulphide supersaturation.
Based on the mineralogical association, pyrite texture and high Ni contents (up to 220 ppm),
the black matrix is interpreted as deposited under anoxic/suboxic conditions. In accordance with
pétrographie features, its carbon and oxygen isotope compositions (513C and 518O mostly in the range
0.56 to 2.23 and -2.43 to 0.15%o, respectively) rule out diagenetic alteration by meteoric waters and
intense recrystallization during burial.
87
Sr/86Sr isotope ratios are compatible with an Hettangian/Sinemurian age for the deposition of
the black matrix.

TAPHONOMIC CHARACTERISTICS OF CALLOVIAN AMMONITE
LOCALITIES IN THE SARATOV VOLGA REGION
Seltser V.B.
Geology Research Institute at the Saratov State University, 83 Astrakhanskaya st., Saratov, 410024, Russia Email: niig@sgu.rnnet.ru
The Callovian deposits from the Lower Volga region are peculiar for a rich complex of
ammonoids having diverse systematic compositions and various preservation states. This makes
taphonomic evaluation of the localities possible upon studying the sections. The earlier proposed
classification of the benthic organisms burial sites (Sobetsky, 1978, Zakharov, Shurygin, 1978) has
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been used; this is based on the assumption that ammonoid remains were accumulating in association
with benthic forms from one or, rarely, from the adjacent biotopes. Individual stratons of the whole of
the Callovian have been characterized, including separate faunal horizons.
The Lower Callovian (zones elatmae, gowerianus, caHoviense).The oryctocomplex is
nonuniform; it consists of impoverished and enriched layers with ammonoid shells of diverse
preservation degrees, bearing transportation marks. Lenticular accumulations occur of deformed shell
casts of monotonous systematic compositions. Some layers contain deformed and fragmented shell
casts of the microconch genus Pseudocadoceras s.l. and uniformly distributed large separate nuclei
(200 mm in diameter) of nacreless shells of Cadoceras Fischer, Kepplerites Neumayr et Uhlig,
Chamoussetia R. Douville, as well as concretions overfilled with ammonite fauna. The shells within
such concretions have their nacre layers and earlier volutions preserved. Devoid of any definite
orientation, they make close packings comprising from 6 to 20 specimens. This is an allochthonous
thanatocoenosis encompassing several burial types (heteromeric, concentrated, concretional).
The Middle Callovian (zones jason, coronatum). This is a poorly saturated ammonoid
oryctocomplex, unevenly spaced, with various preservation states and diverse systematic compositions
(Kosmoceratidae, Cardioceratidae, Perisphinktidae, Oppelidae). The shells have partially preserved
nacre layers and slight transportation marks. Concentrated accumulations occur close to the base; these
comprise noncoeval ammonite faunas from the adjacent faunal horizons. Thick-walled gryphean
molluscs occur in their lifetime positions, with the valves closed. On the whole, this is an
allochthonous complex with heteromeric burials.
The Upper Callovian (zones athleta, lamber'tí). This is an oryctocomlex rich in ammonite
remains, with diverse systematic compositions and high preservation degrees. Shells are unevenly
scattered within the rock, some of them have their body chambers and nacre layers preserved; slight
traces of rubbing are observed occasionally. One of the lateral surfaces may bear traces of epibiont
attachment.
Some shells are buried vertically, with their body chambers compressed due to sediment
compaction. Ammonite burial grounds occurring close to their dwelling sites are known as
hypautochthonous burials.

Kepplerites
Chamoussetia
<S§£T.~~
Pseudocadoceras
.—
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VOLCANIC AND VOLCANOCLASTIC ROCKS OF THE LIASSIC
BASINS OF THE EASTERN PONTIDES
Sen1 C., Kandemir2 R. and Yilmaz1 C.
'KTÜ MMF Geological Eng. Department, 61080 Trabzon/Türkiye,
KTU GMF Geological Eng. Department 29000Gumushane/Turkiye
E-Mail: csen@ktu.edu.tr

2

Tectonic settings and origins of the volcanic rocks in the Liassic basins of the eastern Pontides
are problematical. Some researchers interpret them a rift volcanic using locally defined stratigraphical
levels with accompanying synsedimantary structures (e.g. Koçyigit et al., 1991). The others report
them as an arc volcanic using chemical data (Tokel 1981; Bektas. 1983), as products of northward
subduction of Tethys (e.g. Tokel 1981) or as products of southward subduction of an oceanic crust
located north of the Pontide (e.g. Bektaç, 1983). Here, some petrographical and chemical data are
presented from geologically different three Liassic locations in eastern Pontide.
At the north, Harcit Valley, Dagbaci Valley and just the east of Torul, basalt, andésite and
pyroclastics represent the Liassic volcanism and they includes Lower Cretaceous aged giant
crystallized limestone blocks. Granitic intrusions cut most of those Liassic-Lower Cretaceous units,
therefore they are weakly metamorphosed and some places highly spilitized. They show tholeiitic to
calc-alkaline in character and, while the trace element contents plotted into conventional
discrimination diagrams, mostly they fall into arc volcanics fields.
In the Gümüchane area, Liassic outcrops either sits on the horsts with the thickness of a few
meters or fills in the grabens with the thickness of a few hundred meters. Stratigraphically,
volcanoclastic rocks sits top of the ammonitoco rosso faciès and are overlain by Berdiga limestones
with conformity. In Gümüchane area lavas are rare and most cases are absent, but a few meters thick
sub volcanic (diabase sills) equivalents are seen in different stratigraphical levels, tuffs are common
volcanic products. Chemical characteristics of tuffs show similarity with the andésites of northern part.
At the south, Bayburt area, sedimentary rocks dominate the Liassic sequence. Clastic rocks,
that mainly derived from volcanic and volcaonosedimentary rocks and sits on the ammonitoco rosso
faciès, are abundant at the top of the sequence. A few meters of basaltic to andesitic flows are
interbedded into those of elastics. Volcanics are calc-alkaline in composition and trace element
characteristics shows volcanic arc signature.
Preliminary results of this study show that there is a faciès zonation from north to south in the
eastern Pontides during the Liassic time. While volcanic rocks seen at the north, volcanoclastics
abundant Gümüchane area and clastic rocks dominated in the Bayburt area. Although some geological
observations verify rift related sedimentation (horst-graben system) in the region, volcanic rock
chemistry does not show similar indication.
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THE DISCOVERY OF MIDDLE JURASSIC CONTINENTAL
HERPETOFAUNA FROM MOSCOW REGION
Sennikov A.G., Alifanov V.R. and Efímov M.B.
Paleontological Institute RAS, Moscow, Russia

A new locality with a rich and diverse Middle Jurassic continental fauna and flora has been
discovered recently in Moscow region of European Russia. This locality, Peski, is situated 100 km
south-east from Moscow, in a quarry. Middle Jurassic (Bathonian) continental sediments - clays,
muds, silts and sands fill into linear caves (up to 20 m wide, 8 m in hight) in Middle Carboniferous
marine limestones. Carboniferous and Bathonian rocks are covered by marine Callovian and
Oxfordian clays and sands. Bathonian cave-filling deposits demonstrate an underground-fluvial
(channel) origin, related to rythmic sedimentation on a humid sea-shore plain during the first stages of
the Middle Jurassic transgression in European Russia. The richest and most complete vertebrate
remains have been found in clay and silt sediments in lower part of the Middle Jurassic lenses.
The palynoflora is represented by spores of ferns and pollen of conifers (uplands vegetation).
The macroflora is represented by leaves, seeds and trunks (mostly fragmentary) of ferns, bennetitales,
cycadophytes, keitoniales, and ginkgophytes (humid lowlands vegetation). The numerous and diverse
fishes includes: large sharks - Hybodus cf. obtusus, large dipnoans - Ceratodus segnis, actinoterygians
- Lepidotes, Ptycholepis, Coccolepididae, Dapediidae have been discovered in the Peski locality.
Complete imprints (skeletons with scales) of small, 10-3 Ocm long actinoterygians have been found in
some layers. Herpetofauna includes remains of amphibians - vertebra of Caudata indet. and
brachyopoid temnospondyl cf. Gobiops, and of reptiles - skull, numerous bones and parts of the shells
of primitive turtles (new genus, to be descibed), jaw fragment of possible eolacertilian, teeth and claws
of four small coelurosaurs, including cf. Richardoestesia sp. Mammals are represented only by an
isolated small femur, related to Morganuconodontidae.
The vertebrate fauna of the Peski locality is the first Middle Jurassic vertebrate assemblage
discovered in European Russia. This assemblage includes both - relic and conservative components
(temnospondyls, eolacertilians), and also typical in Late Mesozoic groups (dinosaurs, turtles). Diverse
vertebrate East European communities existed in this region in arid environments during the Late
Permian, Early and Middle Triassic. After a gap in the fossil record from the Late Triassic to the first
half of Jurassic, the Peski assemblage shows the last stages of development of the continental biota in
European Russia before the Middle Jurassic transgression. The discovery of the Peski locality flora
and fauna opens a new page in the geological and paleontological history of Eastern Europe.

IMPORTANCE OF GLOBAL AND REGIONAL TECTONIC EVENTS
ON THE SEDIMENTARY DEVELOPEMENT OF THE TABAS BLOCK
(EAST CENTRAL IRAN) DURING THE MIDDLE AND LATE
JURASSIC
Seyed-Emami K.
University of Tehran, Faculty of Engineering
Following the Early Cimmerian Event in the Late Triassic, the Tabas Block, as a part of
Central-East Iranian Microplate (CEIM) [Takin M. (1972): Nature, 235, 147-150] performed an
extensive anticlockwise rotational movement during Jurassic and Cretaceous periods [Davoudzadeh et
al. (1981): N.Jb.Geol.Paleont.Mh., 1981 (3), 180-192].
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Ongoing regional tectonic movements, following the Mid-Cimmerian (Lutian) Event at the
beginning of the Middle Jurassic [Seyed-Emami & Alavi-Naini (1990): Mem. Desc.Carta Geol.Italia,
40, 215-222] resulted in differential subsidence and creation of a variety of complex sedimentary
environments and faciès patterns with distinct lateral changes in lithology and thickness across the
Tabas Block, during the Middle and Late Jurassic periods[Fuersich et al. (in press) ].

THE BOTUCATU SANDSTONE OF THE PARANA BASIN: A GIANT
DESERT OF THE GONDWANA
Sgarbi G. N. C.
Department of Geology, Federal University of Minas Gérais, Brazil/Department of Earth Sciences, University of
Perugia, Italy.
The Parana Basin is a large, intracratonic basin located in the central-southern South America
continent. Its filling was related to several geodynamic megacycles which affected part of the
Gondwana, from the Silurian to the Maastrichtian. Its geology reflects, the global climate changes
during the Paleozoic and the Mesozoic. The geological record of the Paleozoic shows evidences of the
predominance of temperate and cold climates (Ziegler 1993), with minor interludes of warm
climates.The Mesozoic, on the other hand, had a global warm climate, whith cold interludes as that of
the end of Maastrichtian (Hsu & McKenzie, 1980), exhibiting few forests, high level of the seas, high
terrestrial erosin grades and low thermal variation between the equator and the poles. Its
sedimentological records in the Gondwana are mainly red-beds, related to arid/semi-arid
environments. The Botucatu Formation, the basal sequence of the Sao Bento Group (Fig. 1), is the
largest and most impressive exemple of this statement. Its sands show the maximum thickness of
about 320m and a average thickness of 250m and, as shown by the extension of the outcrops, the
Botucatu desert area could have had 1,5 x 106km2, from central Brazil to Uruguay, Paraguay and
Argentina. It is formed by well sorted, red, rounded sand grains from fine to medium size, showing
large cross-beddings with tangential base. Two wind trends have been detected, its southern area
indicates deposition by wind from west or west-southwest, and its northen outcrops show deposition
by prevalent winds blowing from the north or north-northeast (Bigarella & Salamuni, 1961). The
Botucatu Formation was recovered by the Serra Gérai Formation, the upper sequence of the Sao Bento
Group, represented by the extensive flood volcanism of the Parana Basin (area of 1,2 x lO'Ton2, with
maximum thickness of the basaltic pile of about 1800m) and the minor Etendeka Province of Namibia,
SW Africa (area of 0.08 x 106km2), which consisted a single magmatic province before the opening of
the South Atlantic Ocean. Ages between Lower to Mid-Jurassic were reported for the the Botucatu
Formation, based on structure comparison of tetrapod foot-print associations from Argentina
(Leonardi 1980, Leonardi & Lima, 1990). However, ages from silicified pieces of wood of the
Protopinaceae Group (Mussa 1974) attributed a Lower Cretaceous age for this formation. Field data
shown that the upper portion of the Botucatu sandstones are found as intertraps with the basal flows of
the Serra Gérai Formation (Bigarella & Salamuni, 1961, Peate et al., 1992, Sgarbi & Dardenne,1996).
40
Ar/39Ar data indicate that the lava pile shows ages in the range of 137My to 125My (Turner et al.,
1994), from the late Valanginiam to the early Aptian. This discrepancy of ages of the Botucatu
Formation, considered partly Jurassic, partly Cretaceous is possibly due the fact the existence of the
two depositional units: (a) the lower unit, a large field of sand dunes without any association to the
lavas, which show local basal sequences deposited by ephemeral lacustrine bodies and torrential
fluvial streams forming wadi deposits of sandstones and conglomerates, locally with ventifacts
(Bigarella & Salamuni, 1961, Sgarbi & Dardenne, 1996); and (b) the upper unit being a cogenetic unit
with the basal to middle portions of the basaltic pile. In southern Brazil, the lower unit was described
as formed by large size crescentic dunes and linear dunes and the upper unit as sand sheets and
crescent dunes smaller than those of the lower unit (Cherer 2002). In this way, the Botucatu
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Paleodesert can be considered a result of intense and persistent arid/semi-arid conditions during a
prolongated time of the Mesozoic in the interior of Gondwana.
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MARINE JURASSIC FOSSILS ASSEMBLAGES FROM CHINA
Sha Jingeng, Qun Yang, Dongli Sun, Huawei Cai, Baoyu Jiang, Guoxiong He,
Chengquan He, Binggao Zhang, Huazhang Pan, Jianguo Li and Jinhui Cheng
Nanjing Institute of Geology and Palaeontology, Academia Sinica, Chi-Ming-Ssu, Nanjing 210008, China
In China, the marine Jurassic deposits are only limited in the areas of Himalaya (Gangba Dingri, Longzi - Kangma, Yaluzhangbu River), Gangdise - Nianqingtanggula (Lhasa - Chayu, Bange
- Basu, Mugagangri), Karakorum - Tanggula - Hengduanshan (Karakorum, Qiangtang - Tanggula,
middle and lower reaches of Nu River, western Yunnan) and coast of Pacific (central Guangdong,
Hong Kong, eastern Heilongjiang). There are various Jurassic fossils that have been found from these
areas. The assemblages of ammonites, brachiopods, bivalves, corals, gastropods, belemnites,
radiolarians, foraminifers and dinoflagellates have been summarized in the following table.
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PALAEOGEOGRAPHY OF THE JURASSIC OSTREIDS (BIVALVIA)
OF NORTHERN TIBET, CHINA
Sha1 Jingeng, Smith2?. L., Huawei Cai1 andBaoyu Jiang1
1

2

Nanjing Institute of Geology and Palaeontology, Academia Sínica, Nanjing 210008
Department of Earth and Ocean Sciences, University of British Columbia, 6339 Stores Road, Vancouver, B. C.,
V6T1Z4 Canada

Distribution of the Jurassic ostreids (Bivalvia) from northern Tibet of China includes three
patterns, which are (1) Tethys: containing Liostrea birmanica and Eligmus rollandi, (2) northwestern
Europe and northern Tethys: consisting of Gryphaea (Bilobissa) bilobata; (3) Global: composed of
Actinostreon gregareum and Nanogyra nana. However, they are all limited between palaeolatitudes
60° South and North. Actinostreon gregareum originated in the Sinemurian of northern Chile and it
entered Kenya and Madagascar in the Toarcian, but there is no reliable Sinemurian-Toarcian A.
gregareum fossil record in continental margins between Chile and Kenya and Madagascar. Such
distribution patterns and dispersal processes have demonstrated that (1) during the Jurassic all seas and
oceans were connected to each other; (2) the Tethys and the northeastern European epicontinental seas
did produce some endemic taxa; (3) the distribution of these ostreids was most likely controlled by
latitudes and creature ecology; (4) A. gregareum underwent a trans-Pacific dispersal from east to west.

THE JURASSIC - CRETACEOUS SYSTEM BOUNDARY IN KUTCH,
INDIA BASED ON AMMONITES AND TRIGONIID BIVALVES
Shome1 Sabyasachi, Bardhan2 Subhendu, Rudra2 Purbasha, Das3 Shiladri S. and
De2 Soma
'Geological Survey of India, Kolkata - 700016, India
Department of Geological Sciences, Jadavpur University, Kolkata - 700032, India
3
Indian Statistical Institute, Geological Studies Unit, 203 Barrackpore Trunk Road, Kolkata - 700035, India
Late Jurassic in Kutch experienced fluctuating sea-level changes marking many sequence
stratigraphie event episodes. Previously the end Tithonian - Berriasian boundary was vaguely defined
mainly because of the endemic nature of biota. Present discovery of many ammonite genera e.g.
Corongoceras Spath, 1925, Durangites Burkhardt, 1912, Micracanthoceras Spath, 1925 and
Tithopeltoceras Arkell, 1953 help to pin point the System boundary with much certainty. Post-mortem
analysis of all biota reveals 'mixed reaction' of organisms in response to the ensuing mass extinction
event. While benthic community show species level turover and speciation is marked by giantism
especially in trigoniid bivalves and pleurotomarid gastropods. Stenohaline brachiopods and pelagic
ammonites were worst hit. A globally present sea-level lowering is causally related to the mass
extinction event. Their virtual wipe out all over the world and presently revealed percentage of
extinction of genera suggest that notoriety of Jurassic-Cretaceous mass extinction event is under
represented in the literature. This newly demarcated J-K boundary help in interprovincial and
intercontinental correlation as well as establishing the regional chronostratigraphic standard.
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JURASSIC BRACHIOPODS OF THE HALLSTATT- DACHSTEIN /
SALZKAMMERGUT UNESCO WORLD HERITAGE SITE (AUSTRIA)
SiblikM.
Institute of Geology, Academy of Sciences of the Czech Republic

The region in the environs of Hallstatt and Dachstein Massif in Salzkammergut was thanks to
its about 2500 years long history since the Bronze Age included 1997 in the list of the UNESCO
World Heritage Sites. Old digging for salt and archaeological excavations were surely the main reason
for it. The region is, however, also the classical area of Alpine Mesozoic geology and palaeontology.
The names of limestones as Lower Jurassic Hierlatzkalk, Middle Jurassic Klauskalk and Upper
Jurassic Plassenkalk are frequently used in the scientific literature all over the world. Very common
fossils in the local Lower and Middle Jurassic are the brachiopods. Very peculiar is the occurrence of
brachiopods in the Hierlatzkalk, which infills the sedimentary fissures in the Upper Triassic
Dachsteinkalk („neptunian dykes"); brachiopod specimens occur there not rarely in lumachelles.
First studies of local Jurassic brachiopod fauna appeared already in the second half of the 19th
century, when a long series of new brachiopod species was established. Altogether 32 Lower Liassic
and 16 Middle Jurassic brachiopod species have their type-localities within the UNESCO World
Heritage Site near to Hallstatt (Hierlatz, resp. Klausalpe or Mitterwand). Since that classical period
only rare faunal lists or notes on their localities have been published. During the recent years only, the
study was begun, to locate precisely and to document the present state of the once famous brachiopod
localities in the environs of Hallstatt and Dachstein, and to study new finds of brachiopods of the
place.
The present research of the classical Mesozoic localities in the region and their brachiopod
fauna can bring new data to enrich the present knowledge of the fossil assemblages living once on the
bottom of the past Mesozoic sea, and to enlarge existing information about the rich geological history
of the Hallstatt-Dachstein / Salzkammergut World Heritage Site.
The present brachiopod research was made within the framework of the project
no.205/00/0944 of the Grant Agency of the Czech Republic and supported also by project KONTAKT
no. 2001/4.
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UPPERMOST JURASSIC SYN-RIFT TECTONIC ACTIVITY IN THE
SILESIAN BASIN (OUTER CARPATHIANS; NORTHERN MARGIN OF
THE TETHYAN OCEAN)
Slomka1 T., Golonka2 J., Krobicki1 M. and Matyszkiewicz1 J.
'University of Mining & Metallurgy, Mickiewicza 30, 30-059 Krakow, Poland
2
Jagiellonian University, Oleandiy 2a, 30-063 Krakow, Poland

Early stage of geological history of the Outer Carpathian basins was controlled by opening and
spreading of the Ligurian-Penninic oceanic system of the northernmost Western Tethys. The oldest

177

VIINTERNATIONAL SYMPOSIUM ON THE JURASSIC SYSTEM, PALERMO 12 -22 SEPTEMBER2002

known deposits from the Outer Carpathians belong to ths so-called Silesian (Cieszyn) Nappe, and are
represented by calcareous flysch (Cieszyn Beds). They deposited within Silesian Basin, one of the
largest parts of the whole Outer Carpathian basins. This basin probably prolongated even to Southern
Carpathian Severin Zone trough Eastern Carpathian Sinaia Basin (both in Romanian Carpathians). In
Polish sector of the Silesian Basin rift had developed in Late Jurassic but first episode of presumable
rift-related volcanism took place within this basin somewhat earlier, during Middle Jurassic time
(Golonka & Slaczka, 2001). The oldest stratigraphie unit of the Silesian Nappe consists mainly of
marly shales, marls, calcareous sandstones as well as pelitic and detrital limestones (Lower Cieszyn
Shales and Lower Cieszyn Limestones - ?Kimmeridgian-Tithonian). The rapid supply of shallow
water clastic/calcareous material to the basin could be on effect of the strong tectonoeustatic sea-level
fluctuations known that time. In general trend the Kimmeridgian marls pass gradually upwards into
calcareous turbidites (Siomka, 1986), which created several submarine aprons and/or fans. Within the
Outer Carpathian basins the most peculiar aspect is the presence of the set of E-W-trending troughs,
separated by submarine and emergent ridges (cordilleras). The Silesian Basin was bounded to the
north by Subsilesian Ridge, containing the Baska and Inwald cordilleras, whereas to the south it was
bounded by the Silesian Ridge (Cordillera). It was separated the Silesian Basin on the north from the
Magura Basin on the south.
The oldest mass movements include numerous fragments and pebbles of organodetrital
limestones, marly shales, granitic gneisses, gneisses and crystalline schists. These exotic pebbles are
randomly arranged in a mass of structureless, hard marly silt. On the other hand, calcareous material
derived from shallow-water carbonate platforms around Silesian Cordillera formed allodapic
limestones with ooids and others coated grains (Matyszkiewicz & Siomka, 1994).
This first, Tithonian debris flow events reflect perhaps earliest Neo-Cimmerian tectonic
activity which corresponds to syn-rift stage of opening of the Silesian Basin (Golonka et al., 2000).
Then extension-related Early Cretaceous teschenite volcanism were probably connected with such
initial rifting not followed by spreading and formation of oceanic crust (Narçbski, 1990, 1995; Ivan et
al., 1999). Generally, the origin of the Outer Carpathian basins (Silesian Basin among the others)
happened at the end of Jurassic during major plate reorganization of this part of the Western Tethys
(Golonka, 2000; Stampfli, 2001).
Research has been financially supported by the Polish Committee of Scientific Research (grant no 6
P04D 032 12)
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TYPES OF SEDIMENTATION IN UPPERMOST JURASSIC OUTER
FLYSCH CARPATHIANS BASIN
Slomka T., Matyszkiewicz J. and Slomka E.
Faculty of Geology, Geophysics & Environmental Protection; University of Mining & Metallurgy, 30
Mickiewicza Ave., 30-059 Krakow, Poland.
The Cieszyn Beds (Kimmeridgian-Hauterivian) are the oldest sediments in the flysch
succession of the Polish Carpathians and subdivided into three members: Lower Cieszyn Shales,
Cieszyn Limestones and Upper Cieszyn Shales. The Cieszyn Beds were deposited in the Silesian
Basin bordered by two tectonic structures: the Inwald Ridge to the north and the Silesian Ridge to the
south.
The Lower Cieszyn Shales (Kimmeridgian-Early Tithonian) consist of black, marly shales
and marls, up to 300 m thick, intercalated with detritic and pelitic limestones. Numerous features can
be easily distinguished suggesting the genetic relation to submarine mass movements. The layers of
detritic and pelitic limestones, and compact marls are strongly deformed and broken to the large
angular isolated fragments or accumulations of smaller pieces which distribution sometimes reflects
the primary bedding. Blocks and fragments with roughly rounded edges are rare and well-rounded
ones are unique. Numerous fragments of the layers are bended in the form of sedimentary folds or
various deformational slip sheets. Size of the fragments varies from several milimeters up to several
meters, some of them being the typical olistolites.
The submarine mass movements observed in the numerous profiles of the Lower Cieszyn
Shales should be confined to the Upper Jurassic restructuring of the Silesian Basin. Uplifts in the
Silesian Cordillera resulted in the increasing inclinations of the slopes. Marly sediments intercalated
with limestone layers slowly slipped downslope. Varying morphology of the see bottom resulted in
varying deformations: disturbed layering, olistostromes, pebbly mudstones. It is possible that the
whole Lower Cieszyn Shales Member is a product of longscale submarine movements (Slomka,
1986a).
The Cieszyn Limestone (Tithonian - Berriasian) of highly variable thickness (maximum 250
m) consist of detritic, organodetritic and pelitic limestones intercalated by marly shales. Limestones
breccias and conglomerates as well as calcareous sandstones are less common.
In late Tithonian time sediments increasingly developed the characteristics of calcareous
flysch. Dominatant sources of detritus the islands of the Inwald Ridge but the influence of the second
source area - an island located at the western edge of the Silesian Ridge became more and more
important. On the Silesian Ridge the carbonate platform existed into Late Tithonian time and provided
excelent conditions for fluorishing organic life, represented by calcareous algae, sponges, corals,
bryozoans, brachiopods, bivalves, amonites and crinoids (see Matyszkiewicz & Slomka, 1994). In
Late Tithonian time tectonic movements led to emergence of the western edge of the Silesian Ridge.
Initially, only the highest parts of the carbonate platform were eroded and resulting clastic material
was deposited as a rather limited apron parallel to the basin axis. Progressive uplift caused persistent
emergence of the other fragments of the Silesian Ridge. Permament supply of large volumes of clastic
material deposited in the upper part of the island slope led to localized sedimentation in two submarine
fans (Leszna Górna and Zywiec). The fans prograded along the slope of the axial zone, i.e. generally
eastward. Preserved sequences mainly represent the middle fan, outer fan and basin plain (Slomka,
1986b).
Research has been financially supported by the University of Mining and Metallurgy (grant KBN no.
11.11.140.808 and 11.11.140.54.
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JURASSIC ORGANISMS IN SPACE AND TIME
Smith P. L.
Earth and Ocean Sciences, University of British Columbia, Canada
Ammonite evolution is the foundation upon which definition of the Jurassic time scale rests.
However, ammonites are sometimes less than ideal for correlation purposes because of inconstancies
in their vertical and lateral distribution. The collapse of diversity that marks the Triassic-Jurassic
boundary, for example, poses interesting paleobiological and paleoenvironmental questions, not least
of which are the dynamics of recovery and the refilling of morphospace. On the other hand, ammonite
diversity is much lower and abundance is often less than we are used to at higher levels within the
Jurassic. Calibration with zonations based on microfossils and other macrofossils is therefore essential,
not only for purposes of correlation and time scale refinement, but also to help understand the
environmental changes that may have affected the biosphere at that time. Understanding rates of
evolutionary and environmental change, of course, requires calibration with radiometric time scales. It
is also necessary if we wish to address events that might have simultaneously affected the distribution
of organisms in marine and terrestrial environments. Discontinuities in the lateral distribution of
organisms at local, regional, and global scales are key to understanding the environment but a
hindrance to correlation. Again, calibration is required. I shall illustrate these broad themes with
examples drawn from the Jurassic of North America.

JURASSIC SEDIMENTOLOGY AND SUBSIDENCE HISTORY IN THE
JULIAN ALPS, W SLOVENIA
V

V

Smuc A. and Gorican S.
Ivan Rakovec Institute of Paleontology, ZRC SAZU, Gosposka 13,
SI-1000 Ljubljana, Slovenia
Several Lower Jurassic to Lower Cretaceous successions in the Julian Alps (W Slovenia) have
been studied. The Julian Alps are a part of the Julian Nappe where the Southern Alps interfere with the
Dinarides. In the Jurassic they pertained to the southern Tethyan passive continental margin and
experienced extensional faulting and differential subsidence related to rifting. On the basis of
stratigraphical, paleontological, and sedimentological data, two blocks (Mt. Mangart and Triglavska
jezera) with different subsidence history have been recognized.
The drowning succession of Mt. Mangart is composed of: (1) Upper Triassic to lower Liassic
platform limestones; (2) wackestone rich in juvenile ammonites topped by hardground with Fe-Mn
nodules; (3) lower/middle Toarcian sequence of black shales with intercalations of dark gray siliceous
limestones with radiolarians; (4) stratigraphie gap comprising at least late Toarcian to early Bajocian;
(5) upper Bajocian to lower Oxfordian carbonate gravity-flow deposits equivalent to the Vajont
Limestone in the Belluno Basin; (6) middle/upper Oxfordian red radiolarian chert; (7) calciturbidites
with echinoderms; (8) red nodular cherty limestone with abundant calpionellids and aptychi.
The succession at Triglavska jezera consists of: (1) upper Liassic platform limestone; (2)
echinoderm packstones with protoglobigerinas and Fe-Mn nodules and incrustations presumably
Bajocian/Bathonian in age; (3) indistinctively nodular white limestone composed mainly of filaments
and radiolarians with sharp erosional surface at the top; (4) red nodular Ammonitico Rosso limestone
The sedimentary evolution and subsidence history of Jurassic successions in the Julian Alps
are similar to those recognized westward in the Belluno Basin and on the Trento Plateau. Similar to
the Belluno Basin two periods of accelerated subsidence are recognized at Mt. Mangart. The first
subsidence caused platform drowning prior to the Toarcian, the second subsidence enabled
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accumulation of carbonate resediments from the adjacent Friuli Platform in the Bajocian. Only the
second subsidence is documented at Triglavska jezera, where shallow-water carbonate accumulation
persisted until the Middle Jurassic, when the platform was drowned and became a pelagic plateau
without any carbonate supply from the Friuli Platform. The evolution of the Triglavska jezera region is
similar to that on the Trento Plateau.

JURASSIC OF THE NORTH AFRICAN MARGIN IN THE TUNISIAN
ATLASIC DOMAIN
Soussi M.*, Enay R.**, Turki M.M.*** and Ben Ismail M.H.***
* Faculté des Sciences, Dépt. de Géologie , 99/U.R./10-04, C.P. 3038 Sfax, Tunisie.
** Université Claude Bernard Lyonl, 27-43 Bd du 11 Novembre 1911, Villeurbanne cedex.
*** Faculté des Sciences de Tunis, Dépt. Géologie, 99/U.R./10-04, C.P. 1060, Tunis, Tunisie.
Palaeoenvironments maps, for the period covering the upper Triassic and the whole Jurassic,
have been elaborated within the framework of the Peri-Tethys Programme. This synthetic work based
on outcrops, boreholes and sismic data leading to: (1) the characterization and the dating by
ammonites of the most typical Jurassic faciès and their associated major unconformities, (2) the
reconstruction of the palaogeographic evolution, (3) the delimitation of the main basin and platform
domains.
1. Faciès, palaeoenvironments and palaeogeographic evolution
During Lower Liassic, the whole Tunisian atlasic domain was covered by shallow marine carbonate
platform with peritidal deposits including in the Chott zone evaporitic recurrences. Since the
Lotharingian (Oxynotum Zone), a major marine transgression occurred simultaneously to the drowning
of the initial platform. Therefore a subsident graben area (Tunisian trough) was developed in northern
Tunisia and served to the accumulation of thick pelagic limestones. Towards the south was
individualized a mega-horst, with pelagic condensed horizons, submarine hard grounds and
stratigraphie gaps.
During the Toarcian, the sedimentation was relatively homogeneous and represented by pelagic shaly
and laminated limestones containing locally high organic matter content.
During Aalenian-Lower Bajocian (Humphriesianum Zone), a new major differentiation occurred
leading to the development of an open marine carbonate platform with filaments and Zoophycos-rich
carbonates relayed to the south by a weakly subsiding block in central Tunisia characterized by
condensed horizons of phosphatic and ferruginous ooids. During the upper Bajocian (Niortense Zone),
northern Tunisia became a very deep basin with siliceous sedimentation (radiolarites). To the south,
within the outer deep shelf marls and filaments and Zoophycos-rich limestones have been deposited.
The transition zone is characterized by calciturbidites including liassic olistoliths. In central Tunisia,
the sedimentation started at upper Callovian (Athleta Zone) with calcareous condensed pelagic
horizons rich in glauconitic grains. Ammonitico rosso faciès in the Tunisian ridge and deep marine
radiolaritic faciès in the Tunisian through represent the upper Callovian-Oxfordian deposits. During
the Kimmeridgian-Tithonian pelagic carbonate sedimentation prevailed over the whole atlasic domain
being punctuated by isolated shallow marine carbonate platform. To the south, the Chott basin was
completely infield and became a shallow marine carbonate platform largely influenced by important
terrigeneous flux.
2. Platform and basin domains
Faciès and thickness variations, integrated into paleostructural scheme, allowed the mapping oh the
main basins (Tunisian trough and the Chott basin) and the platform domains (NE-SW and N-S
Zaghouan and Nara alignments). Within this palaeogeographic framework, the Nara platform, in
central Tunisia, has acted as a submerged swell characterized by condensed deposits, and stratigraphie
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hiatuses (Upper Toarcian and Aalenian; Upper Bathonian-middle Callovian). These latter are closely
associated to the tectonic instabilities related to the Tethyan rifting and the major eustatic changes
recognized at a global scale. Controversy, the Tunisian trough of northern Tunisia corresponded to a
subsident area with continued and thick sedimentation including radiolarites from upper Bajocian up
to upper Oxfordian.

JURASSIC THECOCYATHIDAE (SCLERACTINIA) FROM THE
CENTRAL SOUTHERN ALPS: TAPHONOMY AND EVOLUTIONARY
SIGNIFICANCE
Stolarski J.1 and Dieni I.2
1

2

Instytut Paleobiologii PAN, ul. Twarda 51/55, PL-00-818 Warszawa, Poland
Dipartimento di Geologia, Paleontología e Geofísica, Universitá degli Studi di Padova, Italy

Macrofossils from the Late Jurassic (Oxfordian) Rosso Ammonitico cherty pelites and cherty
limestones exposed in the Central Southern Alps (North Italy) are represented almost exclusively by
rhyncholites, aptychi, belemnites, crinoids, and solitary corals. Several specimens of the latter were
illustrated by Laub (1994) and assigned to Stephanophyllia suevica Quenstedt. A new, large collection
of these corals from various localities in the Central Southern Alps provided new insights into their
unusual preservation, and possible phylogenetic relationships.
1) The investigated corals have calcitic, diagenetically altered skeletons though skeletal parts
of all other organisms that originally had aragonitic mineralogy are not preserved (e.g., the only
cephalopod fossil remains are originally calcitic rhyncholites, aptychi and belemnite rostra whereas
their originally aragonitic phragmocones are not preserved, or occur as molds only). Coralla may be
attached to belemnites and aptychi; occasionally imprints of non-preserved shells on coral bases hint at
aragonitic mineralogy of some substrates. We speculate that differences in diagenetic pathways of
coral vs. mollusc skeletons, and resulting selective loss of mollusc and preservation of diagenetically
altered coral skeletons were caused by compositional differences of their skeletal organic matrices.
Similar examples of selective dissolution of originally aragonitic mollusc shells and preservation of
calcitized coral skeletons have been reported from the Upper Cretaceous deposits of Poland.
Remarkably, in both cases (Jurassic and Cretaceous corals) coral skeletons were often partly or, rarely,
completely silicified thus geochemical involvement of silica in this unusual taphonomic process can
be postulated.
2) The bulk of the investigated solitary corals have an epithecal wall, solid septa with smooth
distal margin and, in their axial region, numerous paliform lobes. These features conform thus to the
thecocyathid and not micrabaciid diagnosis. Thecocyathidae Vaughan & Wells, 1943 are considered
ancestral in evolution of post-Triassic caryophylliines, one of five traditionally recognized
scleractinian suborders, though evolutionary relationships among these groups have not been
satisfactory elucidated. Much more puzzling is, however, the problem of the thecocyathid origin. First
thecocyathids (e.g., type species Thecocyathus tintinabulum Goldfuss, 1826) appear in Lower Jurassic
(Toarcian) deposits in Europe but among Triassic "minitrabecular" corals with clearly caryophylliid
features it is difficult to determine possible ancestral thecocyathids. On the other hand, skeletal
features of Jurassic thecocyathids i.e., numerous paliform lobes; septal faces covered by dense,
homogenous granulation; and "rounded" distal margins of septa, not the narrow distal septal edges
typical of caryophylliids, suggest phylogenetic relationships with stylophylliids. Early Jurassic
stylophyllids, contemporaneous with earliest thecocyathids, are morphologically and microstructurally
highly diversified including taxa similar to Thecocyathus with small, flat coralla having spiny or
lobate septa (see Stolarski & Russo, this abstract volume).

182

VI INTERNATIONAL SYMPOSIUM ON THE JURASSIC SYSTEM, PALERMO 12-22 SEPTEMBER 2002

NEW EVIDENCES AND OLD QUESTION MARKS IN THE TETHYAN
JURASSIC GASTROPOD BIOGEOGRAPHY
Szabó J.
Hungarian Natural History Museum, Geological and Palaeontological Department; Muzeurn krt. 14-16; 1431
Budapest, pf. 137, Hungary; e-mail: jszabo@paleo.nhmus.hu
Recently some systematic works have been completed on Jurassic gastropods from poorly
known areas of the western Tethys. New data are available from Kachchh (Kutch/Cutch, State
Gujarat, westernmost India), the Arabian Peninsula, Atlas Mts (Morocco), Sicily (Italy) and the
Hierlatz Limestone Formation (Austria, Hungary). The new data provide important information to
sketch the Jurassic gastropod palaeobiogeographical pattern and to understand its development.
The study of the Kachchh gastropod faunas has only recently provided satisfactory amount of
data to faunal comparisons. Until now 65 Bajocian to Kimmeridgian gastropod species have been
identified and they show a rather surprising composition from palaeobiogeographical point of view.
Almost 30 % of the species are common with the faunas of the European epicontinental seas and about
40 % are apparently endemic new ones.
Other fossil groups, having been studied much earlier than gastropods, joined the area of
Kachchh with the Ethiopian Faunal Province. However, there are only a few gastropod species, which
has also been found in other areas of the Ethiopian Province. No Kachchh species has occurred also in
the faunas of Neumayr's Mediterranean Province. At higher taxonomic levels, the specific characters
are practically lacking. In the Kachchh faunas, only a single new genus has been found that can be
regarded as the first really "Ethiopian" one.
The number of the new Kachchh species well correlates with the recent observations about the
high propensity of gastropods to provincialism. However, the strong European faunal relation that
exists also in case of the other Ethiopian faunas, is a rather surprising character. This similarity and the
lack of the own characters in higher taxonomic categories mean in reality a rather low level of
gastropod provincialism.
The new faunal data from the areas of inner Tethyan (Mediterranean) origin suggest much
stronger provincialism of the gastropods than previously thought. The revision of the Lower Jurassic
Hierlatz Limestone gastropods decreased the number of taxa in common with the "stable" European
faunas both on species and genus level. Investigation of the Toarcian to Kimmeridgian faunas from
Sicily has resulted in recognition of 240 species, about 60 % of them is new and consequently
Mediterranean. They needed establishment of new genera and modifications in the classification of
Class Gastropoda. These latter Mediterranean faunas contain no species occurring also in the
Ethiopian faunas and less than 2 % in common with faunas of the European epicontinental seas. To
find the explanation of this high degree of provincialism despite the inferable close
palaeogeographical position to Europe is not less exciting than to search for the causes of the low
differentiation of the Ethiopian faunas from the "stable" European epicontinental ones.
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LATE JURASSIC AMMONITES FROM THE WEIMEI FORMATION
IN GYANGZE, SOUTHERN TIBET, CHINA
Takei M. , Matsuoka A. ****
, Yang Q. ,***
Kobayashi K.
***, Nagahashi T. , Zeng
Q. , Wang Y. and He G.
*Grad. School of Science and Technology, Niigata University, Niigata 950-2181, Japan.
** Dept. Geology, Faculty of Science, Niigata University, Niigata 950-2181, Japan.
*** Nanjing Inst. Geology and Palaeontology, Academia Sínica, Nanjing 210008, China.
**** Inst. Geological Science of Tibet, Lhasa 851400, China.
Paleozoic-Mesozoic shallow marine deposits occur in the south of the Yarlung Zangbo suture
zone, southern Tibet. They represent shelf faciès accumulated in the northern margin of the Indian
sub-continent. Wu (1984) defined ammonite-bearing uppermost Jurassic clastic sequences in the
Gyangze area as the Weimei Formation. It was dated as Tithonian based on the occurrence of
Haplophylloceras strigille (Blanford), Berriasella sp. and Himalayites sp. (Wu, 1984). No
illustrations, however, have been presented so far.
During our 1998 and 1999 surveys in the type area of the Weimei Formation, six ammonite
specimens were found. The ammonite-bearing strata consist mainly of mudstone-rich alternating beds
of sandstone and mudstone. Some ammonites were found in mudstone beds and others were included
in calcareous nodules in a mudstone matrix. Identified ammonites include Nothostephanus sp. cf. N.
kurdistanensis Spath, Wheatleyites opulentus Buckman and Phylloceras sp. These taxa have not been
reported previously from the formation.
W. opulentus is said to be indicative of Late Kimmeridgian (Arkell, 1957). Spath (1950) first
reported N. kurdistanensis from the Kurdistan in the northern part of Iraq and assigned its age as
Tithonian. In addition, Cecea (1999), who discussed the paleogeographical distribution of Tithonian
ammonites, regarded Nothostephanus as an early Tithonian element. Based on the newly found
ammonites, the Weimei Formation is assignable to late Kimmeridgian to early Tithonian.
In addition to the type locality of N. kurdistanensis, another species of the genus was reported
in Kenya (Verma and Westermann, 1984). Cecea (1999) noted that Nothostephanus is an endemic
taxon in his Ethiopian province, being restricted to the eastern margin of West Gondwana. The
occurrence of Nothostephanus species from the Weimei Formation indicates that the genus was
distributed beyond the Ethiopian province.

PALAEOGEOGRAPHY AND VEGETATION OF THE MOUNTAIN
CRIMEA IN THE MIDDLE JURASSIC TIME
Teslenko Y.V. and Yanovskaya G.G.
Institute of Geological Sciences NAN of Ukraine
Analysis of taphocenosis in separated burial places of the Middle Jurassic plants of the
Mountain Crimea, an interpretation of the systematic composition of flora and spore-pollen complexes
allow the palaeogeographical situations and the character of the vegetation in the studied territory to
be reconstructed. Observation of the conditions of bedding of small-thick and small in spread beds
with remnants of terrestrial plants among big thick marine sediments allows to assume that in the shoal
of the Middle Jurassic sea basin small islands existed there.
Several types of islands can be defined as low-lying ones placed in shoal where argillaceous
deposits sedinented and coal - field formed. The next type includes the islands that rose to more upper
level. They were drained by water - streams (trunks in the burial places brought by those water -
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streams indicate that). The third type is characterized by uneven relief having bath elevated watersheds
and their slopes, lowlying lands. Systematic composition of the plant impressions and spore-pollen
complexes took an evidence about the Middle Jurassic vegetation of the Mountain Crimea belonged to
the European province, European - Synian palaeofloristic region. According to V.A.Vachrameev that
province was situated in subtropical, humid climatic zone. The presence of heat-loving ferns and
representative of Cycadaceae family, and xerofilous plants from Cheirolepidiaceae family confirned
that. All these signs are well - observed in the Middle Jurassic flora of the Mountain Crimea.
However, the climatic conditions and plant assemblages were changed during the whole Middle
Jurassic time. In the Aalen stage probably there were conditions of high humidity with average
subtropical annual temperatures. It was favourable for growing fern brushwood with Coniopteris,
Dictyophyllum, Phlebopteris, Cladopteris as well as ferns Matoniaceae and Klukia genus. On slopes
of watersheds and river valleys there grew rare representatives of Ginkgoaceae, Podozamitaceae
families and numerous Cycadaceae. Uphill relief of islands was occupied by assemblages of
representatives of Cheirolepidiaceae with admixture of Pinaceae (Pityophyllum genus). In the
Bayosian stage the cooling took place. The role of heat-loving ferns (Dictyophyllum, Phlebopteris and
Matoniaceae) and coniferous plants from Cheirolepidiaceae family were reduced. At the same time in
fern brushwood the representatives from genera Coniopteris and Cladopteris became as dominants.
The Battian flora has an evidence of a new wave of warming. The presence of Pterophyllum,
Otozamites and Ptielophyllum, as well as ferns Coniopteris simplex, C. nerifolia on the background of
absence of Cladophlebis genus might be indicative to the more optimal than in the Bayosian
temperature regime. The climatic changes in the Mountain Crimea during the Middle Jurassic took
place in temperature limits of the subtropical zone.

AMMONITE ASSOCIATIONS AND BIOSTRATIGRAPHY OF
AALENIAN DEPOSITS OF THE CAUCASUS
Topchishvili M.V.
Geological Institute of Georgian Academy of Sciences
In the Caucasus, the Aalenian deposits have developed in all the structural-morphological
units of the first order. The northernmost outcrops of these deposits are located at the southern margin
of the Scythian platform. Here, they are represented by argillites with rare beds of siltstones and
sandstones, concretionary conglomerates and limestones (up to 120 m) containing rich association of
ammonites: Leioceras opalinum (Rein.), L. comptum (Rein.), Costileioceras costosum (Quenst.), C.
uncinatum (Buck.), Staufenia sinon (Bayle), Ludwigia murchisonae (Sow.), L. obtusiformis (Buck.),
Brasilia bradfordensis Buck., B. gigantea Buck., Graphoceras cf. concavum (Sow.), etc. that define
the presence of Aalenian zones Opalinum, Murchisonae and Concavum.
The Aalenian deposits are most widespread in the Fold system of the Greater Caucasus (GC)
where they extend as a continuous band from the Black to the Caspian Sea. In the NW and central part
of the northern slope of this structural element Aalenian deposits are made up of argillites with rare
intercalations of thin-layered sandstones and siltstones, locally with beds of conglomerate-breccia and
carbonate rocks (100-900 m). This sequence contains ammonites characteristic of all the Aalenian
zones: Leioceras acutum (Quenst.), L. opalinum (Rein.), L. comptum (Rein.), Staufenia staufensis
(Opp.), S. opalinoides (Mayer), S. sinon (Bayle), Ludwigia tolutaria (Dum.), L. murchisonae (Sow.),
Brasilia bradfordensis Buck., Graphoceras concavum (Sow.), Parammatoceras sieboldi (Opp.),
Bredyia subinsignis (Opp.) and some others. In the eastern part of the northern slope the thickness of
Aalenian deposits represented mainly by clayey sediments markedly increases and exceeds 3000 m.
Apart from ammonites mentioned above these deposits also yield Ludwigia tortum Buck., L. rudis
Buck., L. áspera Buck., L. wilsoni Buck., L. miera (Buck.), Graphoceras decorum Buck., G. cornu
(Buck.) and others. The Aalenian stage with zones Opalinum, Murchisonae and Concavum is also ide-
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ntified within the Southern slope of the Fold System of the GC. Here it is composed mostly of shales,
argillites and, less frequently, of sandstones and siltstones locally showing flycshoid-like interbedding.
The sediments have thicknesses of 1000 to 4000 m. In addition, there are beds of volcanogenic and
carbonate rocks. These deposits yield ammonite association presenting genera Leioceras,
Costileioceras, Staufenia, Ludwigia, Brasilia, Graphoceras and Bredyia.
Within the Transcaucasian intramontane area the Aalenian deposits have a rather limited development constrained to the peripheries of the Dzirula Massif. Here they are represented only by the
Lower Aalenian made up of red limestones, up to 10 m thick containing Leioceras opalinum (Rein.),
L. comptum (Rein.), Costileioceras cf costosum (Quenst), Planammatoceras tenuinsigne (Vac.).
The southernmost outcrops of the Aalenian deposits identified by ammonite fossils are established in the Fold system of the Lesser Caucasus where their presence is substantiated by rare finds of
Leioceras cf. opalinum (Rein.), Costileioceras cf costosum (Quenst.), Ludwigia murchisonae (Sow.)
and Bredyia cf. subinsignis (Opp.) discovered in a 140 m-thick sequence of flyschoid intercalation of
argillites, sandstones and siltstones.

PETROLOGICAL AND SEDIMENTARY ENVIRONMENTAL STUDY
OF MOZDORAN FORMATION (UPPER JURASSIC) IN KOPET-DAGH
BASIN,NE IRAN
1

1

0

Torshizian H. A. , Mollai H. and Nabavieh M.

'Department Geology Azad Islamic University of Mashed, Iran.
2

GSI, NE of Iran Branch, Mashed, Iran.
Email: hamollai@yahoo.com

Kopet-Dagh sedimentary basin in the north east of Iran covered an area of about 55000 km2
which is about 3.3% of total area of Iran. This basin is not only one of the important parts of north east
of Iran but also constitute the large part of Turkmenistan and Afghanistan also. Kopet- Dagh basin in
Iran is mountainous area which is made up of two parallel mountain range almost striking W-E, and in
between the flat of Mashed is located. Jurassic system in Iran constitute of two different litho logy
with two stratigrahpical gap, which is due to two significant sedimentary cycles. Kopet-Dagh basin as
one of the important member of upper parts of Jurassic system, in north east of Iran is belonging to the
second sedimentary cycles. This sedimentary basin is started from upper Jurassic and extended up to
Miocene age without sedimentary gap. From tectonic point view, Kopet-Dagh basin is a folded area
and striking northwest -southeast as Zagros folded belt in the northwest- southeast of Iran. . This
strike direction is perpendicular to the Arabian plate's movement and Eursia, in which in these stage
the latest Alppian Orogeny phases have taken placed.
The area under study that is Mozduran Formation, located northeast of Iran, 50 km north of
Mashed and north of Ardack village with coordinate of 59 ° 25 ' 3l" E and 36° 45' 48 /;N. This
Formation in the Kopet-Dagh basin is one of the main litho logical units with OxferdianKimmeridigian age. The thickness of the type section is 420 meters. In the type locality consist of six
members ,in which from low to the top are dolomite, limestone, dololimestone, biomicrite, biosparite,
and Oosparite respectively . On the bases of microscopic study, Mozduran Formation consists of four
main microfacies as follow:
(A) - Open Marine Microfacies.
Ml): mudstone and shale. M2): Bioclastic lime wakstone M3): Bioclastic lime pakestone Bound stone
(B)- Barried Microfacies.
M4): A: Oolitic bioclastic lime grain stone. M4): B. Oolitic lime grain stone.M4):C : Oncoidal
interaclastic lime grain stone.
(C) — Laguna Microfacies. :
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MS): A: Oncoidal interaclastic lime pakestone MS): B: Oncoidal interaclastic lime pakestone
grain stone. M6): Bioclastic lime wakstone.
(D) - Detrial Microfacies: M7: Quartz .aranite-Quartz .graywaky and shale.
By the help the above mentioned method, for the area under study, in addition of Jurassic depth litho
logical variation diagram, block diagram as well as sedimentary model also have been represented.
Different studies in this area shows that the complete sedimentation of Mozduran have taken placed in
two or three main sedimentary cycles within the period of 11 million years.The thickness of each cycle
varies from 50 to 100 meters . On the bases the world classification, these sedimentary cycles can be
classed as third order sedimentary cycle. The lack any evidence of glacier system in the Jurassic of
Iran, indicate that, these sedimentary cycles can be due to the variation in the tectonic regimes in the
Kopet-dagh basin.

PALYNOLOGY EVIDENCES JURASSIC SEDIMENTATION IN
RAJMAHAL BASIN, SANTHAL PARGANA, JHARKHAND, INDIA
Tripathi A.
Birbal Sahni Institute of Palaeobotany, Lucknow
atripathi@bsip. res. in
The sedimentary strata representing Upper Gondwana sequence in Rajmahal Basin are
represented by the Dubrajpur and Rajmahal formations, later being associated with the Early
Cretaceous Volcanic episode. These are richly fossiliferous. The palynological studies have shown
Dubrajpur Formation a time transgressive unit with a time span from Early Triassic to Early
Cretaceous. The detailed analysis of this formation has shown presence of several palynological
assemblages. This formation has shown presence of palynofloral transition from Triasssic to Jurassic
represented in Arcuatipollenites tethyensis Assemblage zone (Tripathi, 2000). The next younger
palynological assemblage recorded is Callialasporites turba tus Assemblage zone. This
palynoassemblage registers presence of age marker dinoflagellate taxa Phallocysta. This has age
connotation of Late Early to Early Middle Jurrassic (Tripathi, 2001). The youngest assemblage
reported is Callialasporites segmentatus Assemblage zone in the upper part of Dubrajpur Formation
(Tiwari & Tripathi, 1995). It represents Late Jurassic - Early Cretaceous time span. The palynological
information from the Rajmahal Basin evidently reveals presence of nonmarine Jurassic sediments on
Indian peninsula, contrary to the old assumption of their absence.
References
Tripathi, A. (2000) : Palaeobotanist 49 : 399-408
Tripathi, A. (2001) : Review of Palaeobotany & Palynology 113 : 237-259
Tripathi, A. (2000) : Cretaceous Research 16 : 53-72
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MIDDLE JURASSIC ROCKS OF NORTHERN IRAN
Vaziri S. H.
Department of Geology, Islamic Azad University of North Tehran Branch (Iran)
P.O. Box 19585-851,Tehran-Iran. E-mail: s.h.vaziri@sinasoft.net
The Middle Jurassic rocks of northern Iran are of great importance due to their unique
characteristics. These rocks in Alborz range show a variable thickness of 100 to 300 meters, and is
known as Dalichai Formation, which was deposited from deeper shelve to deeper open marine.
Dalichai Formation with Middle Jurassic (Late Bajocian to Late Callovian) age consists of
green marls and grey limestone with a variable thickness that was deposited in northern Tethys ocean.
The Middle Jurassic rocks (Dalichai Formation) of northern Iran may be divided into four
members:
Alternation of brick red to grey, medium to thick-bedded calcareous sandstone with
intercalation of light-grey, thin-bedded marl. These alternations are of coastal faciès and show the
beginning of Upper Bajocian transgression.
Light green marls with rare ammonites, belemm'tes, gastropods, brachiopods, crinoids and
bryozoans.
Light green to light grey marls with intercalations of light brown to light grey, medium-bedded
limestone, with abundant ammonites, belemnites, brachiopods, bivalves, gastropods and sponges.
Alternations of light green to light grey, medium-bedded limestone and light green, thinbedded marls with ammonites.
Age of Dalichai Formation is determinated by ammonites. Ammonites collected from different
levels of the Dalichai Formation indicate a Late Bajocian to Late Callovian age (Early Oxfordian?) for
this Formation. Paleobiogeographically the fauna shows close relationship to Western Europe and
Mediterranean region, and also show paleogeographic position of the Alborz region in the Northern
Tethys ocean during the Middle Jurassic.
The above-mentioned Middle Jurassic rocks (Dalichai Formation) disconformably overly the
fluvial delta faciès of Shemshak Formation (sandstone and shale) with Lower Jurassic age. Dalichai
Formation is covered with conform and transitional contact by the cliff forming limestone of the Lar
Formation (platform faciès) with Upper Jurassic age. The gap between the Dalichai and Shemshak
Formations is related to Middle Cimmerian erogenic.

TAPHONOMIC OBSERVATIONS AND PALYNOLOGICAL DATING
OF DUBRAJPUR FORMATION, BIRBHUM COALFIELD, WEST
BENGAL
Vijaya
Birbal Sahni Institute of Palaeobotany, 53, University Road, Lucknow-226 007, India
In the southeasterly continuation of the Rajmahal coal-belt, a new Coalfield - Birbhum, has
been explored by the GSI (Figure 1). Here, the Mesozoic strata referred as the Dubrajpur Formation
has revealed major un-conformities in time. This lithological unit is sandwitched between the Barakar
Formation Coal horizon at the base and Rajmahal Formation Early Cretaceous on the top.
Approximately 128.40m thick strata of Dubrajpur Formation comprises mixed lithofacies.
That is matrix supported conglomerate and pebbly sandstone interbedded with brownish-white to
greenish-purplish pink, medium to fine grained sandstone, siltstone and arenaceous clay make the
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lithic-fill of this formation. In the lithostratigraphic sequence, this unit has been assigned Late Triassic
to Early Jurassic age (Sen, 1996).
However, the spore-pollen studies in the sub-surface sediments in the Pachami area, Birbhum
Coalfield, West Bengal, have helped to assess the age correlation of Dubrajpur Formation. Recovery
of much diversified spore-pollen assemblages in approximately 128.40 m thick strata comprising
Dubrajpur Formation in six Boreholes (DPD-3,6,7,15,16 & 17) has revealed an age from earliest
Triassic to Late Jurassic with Jurassic - Cretaceous transition level on the top of Dubrajpur Formation,
but including a major phase of non-deposition that is from late Early Triassic to Middle Jurassic.
The Taphonomic observations through these sediments have revealed the poor preservation of
spore-pollen and very low recovery in the total run except at few depths. In general the blackish
brown, more or less medium sized woody shreds and splintery pieces are in abundance in the
palynological preparations. This is more frequent in the peripheral areas of this coalfield, i.e., in
Boreholes DPD-7 and 17. Relatively much better yield of spore-pollen is noted in Boreholes DPD-15
and DPD-6.
The depositional set-up for Dubrajpur Formation as derived from the lithological texture is
supported from the Taphonomic observation that is suggestive of proximal faciès in fan -cum braided fluvial environs under upper flow regime. Such unsorted poor lithofacies have proved the
unproductive nature of the Dubrajpur sediments.
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THE FINDING OF THE AMMONITE GENUS GREGORYCERAS
(AMMONITINA) FROM MEXICO
Villaseñor A.B.1, Oloriz F.2 and Lopez-Palomino I.
1

Departamento de Paleontología, Instituto de Geología, Universidad Nacional Autónoma de México, Ciudad
Universitaria, 04510 México Distrito Federal, México, e-mail : anab@servidor.unam.mx ;
nicteha73 @yahoo.com. mx
2
Departamento de Estratigrafía y Paleontología, Facultad de Ciencias, Universidad de Granada, Fuente Nueva
s/n 18002 Granada, Spain, e-mail : foloriz@goliat.ugr.es
Bed-by-bed sampling of ammonites from Upper Jurassic type sections in Mexico have being
made by F. Oloriz and A.B. Villaseñor from 1985 for the updating of Upper Jurassic biostratigraphy in
Mexico. The revision of Oxfordian sections begun with the analysis of the type-section for the
Santiago Fm. in Tamán, San Luis Potosí.
The section studied corresponds to the westernmost part of the outcrop, is 21-22 m thick and
made of clayei to calcareous silstones. Bed thickness varies between 20 and 50 cm. Stratigraphically
discontinuous horizons contain ammonite remains, some of them obtained from calcareous
concretions that locally are included in the siltstones.
Among one-hundred of ammonite remains collected, special relevance has the occurrence of
the genus Gregoryceras. It is the first report from Mexico, thus revealing a more continuous
palaeobiogeographic range throughout relatively close areas from South and North America,
according to data in Gygi and Hillebrandt (1991) and Young and Oloriz (1993), respectively.
The interpretation of the new, rare record, at the species level, is difficult due to the small size.
The shell size at which the sculpture initiates, the whorl-section, the strength of the sculpture, and the
frequency of bifurcate ribs, have been used for comparison of Mexican Gregoryceras with better
known species from Europe and South America. The European G. transversarium (Quenstedt) and G.
riazi (De Grossouvre), and the Chilean G. chongi Gygi and Hillebrandt, are the morphologically
closets species. The recognized similarity at small size cannot be conclusively interpreted in
palaeobiogeographic terms, but it shows the combination of phenotype traits identified in ubiquitous
species adapted to epioceanic and epicontinental environments, as well as in more biogeographically
restricted forms adapted to neritic seas in the Americas.
According to Gygi and Hillebrandt (1991), the sculpture indicates the early Transversarium
Chron (i.e. non-basal Antecedens Subchron) and, hence, the same age for deposits in the lower part of
the type-section of the Santiago Formation at Tamán, San Luis Potosí.
The reported record of Gregoryceras from Tamán opens us new perspectives for the future
precision in the biostratigraphic interpretation of ammonite assemblages known form Burckhardt
(1912), and reinforces the known occurrence of Tethyan perisphinctids in Mexico during the
Oxfordian (e.g. Callomon, 1992; Myczynski et al., 1998; Villaseñor et al., 2000), which was favoured
by the major Oxfordian flooding affecting epicontinental shelves all over the proto-Atlantic.
References
Burckhardt, C. (1912): Bol. Inst. Geol. Mexico, 29, 264 p.
Gygi, R & Hillebrandt, A. Von. (1991): Schweiz. Paläont. Abh., 113,137-167.
Myczynski, R., Oloriz, F. & Villaseñor, A.B. (1998): N. Jb. Geol. Paläont. Abh., 207:185-206.
Villaseñor, A. B., Olóriz, F. & González-Arreola, C. (2000): Geo-Research Forum, 6, 249-261.
Young, K., & Olóriz, F. (1993): Geobios, Mém. Spec., 15, 401-409.
This research was supported by the Project CONACyT 27555T, Mexico, and the EMMI Group
(RNM-178, Junta de Andalucía), Spain

191

VI INTERNATIONAL SYMPOSIUM ON THE JURASSIC SYSTEM, PALERMO 12 -, 22 SEPTEMBER 2002

BRACHIOPODS AND THE EARLY TOARCIAN ANOXIC EVENT: THE
RADIATION AND EXTINCTION OF JURASSIC KONINCKINIDAE
(BRACHIOPODA)
Vörös A.
Geological and Paleontological Department, Hungarian Natural History Museum,
H-1088, Budapest, Múzeum kit. 14-16. E-mail: voros@paleo.nhmus.hu

The significant mass extinction, attributed to the Early Toarcian anoxic event, had a severe
impact on the phylum Brachiopoda. Beyond a serious decrease of species diversity, the extinction of
the orders Spiriferidina and Athyridida is connected to this episode.
The order Athyridida was represented by the family Koninckinidae in the Early Jurassic.
These small, smooth, concavo-convex brachiopods have very tiny, double spiral calcareous brachidia
and are rather sporadic in the fossil record. For a long time, they have been regarded as late
representatives of the Paleozoic Leptaena.
The stratigraphical and geographical distribution of the three Early Jurassic koninckinid
genera (Koninckella, Koninckodonta, Amphidinodonta) shows a definitely radiative pattern. The
number of their nominal species increased from 2 to 17 from the Sinemurian to Early Toarcian; in the
same time interval, their area increased from the Alpine region to the whole Mediterranean and the
NW-European domains. The earliest Jurassic representatives of Koninckodonta and Amphidinodonta
are known to occur in the Sinemurian of the Northern Calcareous Alps and in the Transdanubian
Central Range, Hungary. In the Pliensbachian, the koninckinids became very frequent in the Alpine
region, in the Apennines and in the Ionian Zone of Greece. The stratigraphically oldest representative
of the genus Koninckella (K. gibbosula) is also recorded from the Pliensbachian of Western Sicily. In
the latest Pliensbachian, and/or the earliest Toarcian the bloom of Koninckodonta and Koninckella
continued in the southern arm of the western Tethys, in the Apennines and Eastern Sicily. In the time
of the Tenuicostatum (and the earliest Falciferum) Zone, two species (Koninckodonta davidsoni and
Koninckella liasiana) abruptly extended their areas to the northwest and invaded distant areas in the
Maghrebian seas and in NW-Europe. They were recorded at many places mainly along the outer
shelves open to the Early Jurassic arms of the western Tethys Ocean.
This radiative evolution can be explained as the result of different factors: (1) morphological
adaptation to muddy bottoms, (2) fundamental changes in the current pattern in the Tethys/Laurasian
Seaway, and, possibly, (3) utilization of methane-based chemosynthesis as alternative food source.
The radiation of koninckinids, leading from the cryptic habitats of the Tethyan rocky floors to
the extensive muddy bottoms of the open European shelves, was abruptly terminated by the anoxic
event in the Early Toarcian Falciferum Zone. The main causes of the extinction might be: (1) the
excessive warming of Tethyan deep waters by thermohaline circulation, (2) the anoxic event, which
was not survived by the spire-bearers, handicapped by their stiff, calcareous spiralia.

LATE JURASSIC FORAMINIFERS OF THE NORTHERN CAUCASUS
AND ADJACENT REGIONS (ZONATION AND CORRELATION)
Vuks VJa.
All Russia Geological Research Institute (VSEGEI), Sredny pr. 74, 199106 StPetersburg, Russia

In the Caucasus there are only two regions which have the schemes of the foraminifera
zonation for dividing the Upper Jurassic deposits - the Kabarda-Dagestan zone (Northern Caucasus) of
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JURASSIC GEOLOGY IN SICILY AROUND THE MIDDLE OF
THE 20TH CENTURY
Wendt J.
Institut für Geowissenschaften der Universität
Sigwartstrasse 10, D-72076 Tübingen, Germany

An impressive number of geoscientists has established and enlarged our knowledge of
the geology and palaeontology of the Jurassic in Sicily: Friedrich Hoffmann (1797-1836), the
dynasty of the Gemmellaros (Carlo 1787-1866, Gaetano Giorgio 1832-1904, Mariano 18791921), the independent and original Márchese Antonio de Gregorio (1855-1930), father and son
(the latter lost his life by the earthquake of Messina on december 28, 1908) Giuseppe (18331889) and Luigi (1873-1908) Seguenza, Alberto Fucini (1864-1941), Ramiro Fabiani (18791954), Livio Trevisan (1909-1996) and others. The majority of this work was dedicated to the
monographic description of invertebrate faunas; only relatively few contributions dealt with the
biostratigraphy of the strata which have yielded these worldwide renowned faunas. Therefore it
has been a great progress when Warman & Arkell published a short article in 1954 which for
the first time directed the attention to the unusual depositional conditions under which these
often highly condensed faunas were accumulated.
This has been the state of art by the end of the 1950's, when a young geologist from
Tübingen, student of Professor O. H. Schindewolf, devoid of any experience about
synsedimentary tectonics, seamount sedimentation and post-Jurassic tectonic shortening of the
depositional areas, came to Sicily with the task to describe Middle Jurassic ammonite faunas in
their biostratigraphic context. The concept of a continuous sedimentation by which every stage
is well represented by its index fossils, easily applicable in his homeland, was rarely confirmed
in the Jurassic of Sicily. On the contrary, he was faced with many almost oppressive questions:
How can one study a stage which in some places is not at all represented by rocks? How can
ammonites of different ages occur side by side? Can marine faunas be deposited in cavities
which resemble subaerial karst? Can muddy sediment be deposited vertically instead of
horizontally? Did ammonites live in submarine fissures? Only step by step the idea of an
unusual underwater landscape materialized in which seamounts were flanked by basins,
submarine fissures opened and closed thus reflecting a repeated tectonic activity. It was a
fascinating scenery which was gradually taking shape, the interaction of sedimentation,
tectonics and organic evolution. In the subsequent decades this image became more precisely
elaborated by Italian geologists.
This nostalgic retrospect also includes some unforgettable personal encounters, e. g.
with the then director of the Palermo Geological Institute, Professor Giuliano Ruggieri, and his
assistant Loris Montanari, as well as with the aged housekeeper, Giuseppe Bonafede who, as a
boy, had still accompanied Gaetano Giorgio Gemmellaro in the field. It also includes the
acquaintance with one of the mafia bosses of Corleone, the testimony of a mafia murder near
Rocca Busambra, conversations with incredibly educated shephirds, the fruitless tentatives to
understand a few words of the Sicilian dialect. Many aspects of life in Sicily have changed since
then, but the geology of the Jurassic has never lost its fascination, as was recently confirmed on
occasion of a short visit to the places of the speaker's youthful transgressions.
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Russia and Tsesi-Korta zone of Georgia. Besides, in the western part of the Caucasus (Russia) several
zones (Laba, Abino-Gunajskaya and Novorossijsko-Lazarevskaya zones) have only one foraminifera
subdivision for each zone. In the western part of the Lagonaki zone (Lagonaki barrier reef zone) is the
transitional subzone between the mentioned and Abino-Gunajskaya zones. Lagonaki zone is in the
northern slope of the Great Caucasus, between Belaya and Pshekha Rivers. In the transitional subzone
the Upper Jurassic deposits (alternation of clay and red limestone breccia) contain two foraminifera
assemblages, which correlate to the Oxfordian-Kimmeridgian and Tithonian. These assemblages were
found in the clay units only. First two foraminifera assemblages are determined in the limestones of
the eastern part of the Lagonaki zone. It is proposed to establish two biostratigraphical (foraminifera)
units - beds with foraminifers. The first is the beds with Alveosepta jaccardi (OxfordianKimmeridgian) and second - the beds with Melathrokerion spirialis (Tithonian). This is the first
scheme of the foraminifera zonation for dividing the Upper Jurassic deposits of the eastern part of the
Lagonaki zone. The foraminifera association of the beds with Alveosepta jaccardi is similar to the
coeval assemblage from the beds with Alveosepta jaccardi of the Upper Oxfordian-Lowor
Kimmeridgian of the Great Balkhan (Turkmenistan) and resembles in particular in the genera
composition with simultaneous foraminifera assemblage from the Tsesi-Korta zone (Georgia), the
Kabarda-Dagestan zone (Russia), Turkey, the Precarpathian (Stryi depression, Ukraine), Spain,
Portugal and others. The foraminifera assemblage of the beds with Melathrokerion spirialis is more
variety and similar to the coeval assemblage from the Tithonian of the South-Eastem Crimea and the
Great Balkhan (Turkmenistan). Besides, this assemblage has a lot of species which are typical for
coeval associations from Georgia, the Kabarda-Dagestan zone (Russia), Portugal, Southern Germany
and Syria. Thus the foraminifera assemblages of the eastern part of the Lagonaki zone are similar (in
particular in the genera composition) to some simultaneous foraminifera associations of the the
Southern Europe, Northern Africa and Asia. Consequently the existence of the closed foraminifera
assemblages in above-mentioned regions allows to suppose the possibility for migration of
foraminifers from the paleobasins of the south part of Europe and Northern Africa to Central Asia
paleobasins and backwards via the Caucasus, Turkey and Syria paleobasins. These assemblages are
mainly concerned with area of the development of the reef faciès, which appear in the Late Jurassic of
the Caucasus. In this time the development of each Caucasus basin have more individual features than
earlier. For the Late Jurassic of Caucasus is typical the increasing of faciès and foraminifera diversity,
and irregularity of their development in each basins.

THE LATE TRIASSIC TO EARLY JURASSIC SUCCESSION IN
SOMERSET, ENGLAND: PALYNOSTRATIGRAPHIC AND OTHER
CONSIDERATIONS
Warrington G.
British Geological Survey, Keyworth, Nottingham NG12 5GG, U.K.

The late Triassic to early Jurassic sequence exposed on the west Somerset coast comprises the
Mercia Mudstone Group (MMG) and succeeding Penarth (PG) and Lias (LG) groups. A section on
this coast, at St Audrie's Bay, is a candidate GSSP for the base of the Jurassic. The palynology of the
Norian to Hettangian succession has been documented here and in other coastal sections, and in
nearby boreholes at Selworthy and Brent Knoll.
Palynomorph assemblages have been recovered from the upper 45m of the MMG and the
succeeding PG and LG in the candidate GSSP. The lowest assemblage, from the upper part of the
Twyning Mudstone Formation, comprises a miospore association dominated by circumpolles.
Assemblages from between that level and the highest part of the overlying Blue Anchor Formation
comprise similar miospore associations but marine palynomorphs appear in the highest 2m of that
formation, at the top of the MMG. Assemblages from the succeeding PG and LG comprise both

193

VI INTERNATIONAL SYMPOSIUM ON THE JURASSIC SYSTEM, PALERMO 12-22 SEPTEMBER 2002

miospores and marine palynomorphs, including dinoflagellate cysts and acritarchs. The miospore
associations show a gradual, but progressive, increase in diversity upwards, through the Blue Anchor
Formation and into the succeeding PG. This trend culminates in the Lilstock Formation, at the top of
the PG, and associations from the succeeding LG are appreciably less diverse. The miospore
succession includes important first and last occurrences. The last occurrences of Ovalipollis
pseudoalatus and Rhaetipollis germanicus, for example, are in the upper PG and basal LG
respectively, above the appearance, in the Blue Anchor Formation, of Quadraeculina anellaeformis
which ranges up into the Jurassic. Marine palynomorphs are scarce in the Blue Anchor Formation but
important in PG assemblages in which the dinoflagellate cyst Rhaetogonyaulax rhaetica is common. A
decrease in the abundance of R. rhaetica in the upper PG marks the top of the Rr dinoflagellate cyst
biozone, though the taxon ranges into the LG. Changes in the miospore associations reflect factors that
influenced terrestrial environments. The organic-walled microplankton associations were introduced
during a transgression in Rhaetian times and reflect subsequent variations in that marine environment.
Very similar palynomorph distributions occur in the successions proved in the Brent Knoll and
Selworthy boreholes.
The changes observed in the palynomorph succession in Somerset have been documented
consistently from sections elsewhere in Britain and in Europe. In the candidate GSSP and other
sections in Somerset these changes are calibrated with the occurrences of other fossil groups, such as
conodonts and ammonites, and with microfossil biostratigraphic schemes, magnetic reversals and
isotope variations, providing a broad basis for correlation with sequences elsewhere, including ones in
continental faciès.

EVOLUTION OF LATE JURASSIC CARBON CYCLE: LONG-TERM
CHANGES AND SHORT-TERM PERTURBATIONS
Weissert H., Padden M. and Bernasconi S.
Department of Earth Sciences, Institute of Geology, ETH-Z, CH-8092 Zürich, Switzerland, helmi@erdw.ethz.ch

The paleoceanographic test region chosen for this study is the northern margin of the alpine
Tethys. A improved Late Jurassic carbonate carbon isotope curve serves as a tracer of the evolution of
the marine carbon system and of biocalcification. The C-isotope curve is marked by a long term trend
to lighter carbon isotope compositions reaching lowest values near 1 permil near the JurassicCretaceous boundary. Two short-term negative anomalies in the Oxfordian transversarium and
bifurcatus zones and two positive excursions in the Late Oxfordian and Late Kimmerdigian
(pseudomutabilis zone) are superimposed on the long-term trend of the C-isotope curve. The negative
C-isotope pulse of the transversarium zone has been identified in both bulk carbonate and bulk
organic matter. It is interpreted as a "primary perturbation signal" related to a sudden input of
isotopically light carbon into the marine carbon reservoir (Padden et al., 2001).
The positive C-isotope excursions as well as the overall long-term trend to low carbon isotope
values are interpreted as "oceanic response signals" recording changes in carbon partitioning between
the reduced and oxidized carbon reservoir. The long-term trend to lower C-isotope values coincides,
on a global scale, with decreasing organic carbon sedimentation and with the first episode of
widespread nannofossil ooze production. We propose that conditions favouring the expansion of
carbonate sedimentation into pelagic environments include a sea level drop coupled with a lowering of
the CCD and increasing weathering rates as recorded in a trend to heavier Sr-isotope values. Increased
weathering resulted in an increased alkalinity transfer into Late Jurassic Oceans and it also contributed
to a lowering of carbon dioxide levels. Stabilisation of Late Jurassic carbon dioxide levels ultimately
was reached by lower organic carbon and elevated carbonate carbon sedimentation rates.
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JURASSIC AMMONOID BIOGEOGRAPHY OF TETHYS AND
PACIFIC: INTEGRATING ECOLOGY, PHYLOGENY AND
OCEANOGRAPHY
Westermann G.E.G.
McMaster University, Hamilton, Ontario, Canada

Marine biogeographic units in Paleontology have recently been redefined (Westermann,
2000, Paleo-3, 158:1-13). These units or biochorems change throuh time in geographic range as
well as category, according to the differentiation of the taxa concerned between them and the
contiguity within them. In order to explain the causes of
marine biogeographic
units/biochorems, we have to know about (1) life habits of the taxa involved, e.g. epi-planktic
vs. meso-pelagic/nektic vs. shallow or deep demersal ("nekto-benthic"), especially with regard
to dispersal potential; (2) the 4-dimensional phytogeny (space-time) of the taxa; and (3) the
changing conditions of epeiric seas and oceans, with current systems and seaways. As examples
I chose, of course, my own published work on Mesozoic, mainly Jurassic, ammonoids and
restrict myself to the non-boreal part of the globe, i.e. the (Pan-)Tethyan Superrealm/Realm. For
details on the developments of Tethyan, Mediterranean-Caucasian, east-Pacific, Indo-Pacific,
and Austral Realms/ Subrealms, see my work (Westermann, 2000, Paleo-3, 49-68).
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PLIENSBACHIAN (LOWERJURASSIC)RADIOLARIA FROM
BAJA CALIFORNIA SUR, MEXICO AND QUEEN CHARLOTTE
ISLANDS, BRITISH COLUMBIA: A BIOSTRATIGRAPHIC AND
PALEOLATITUDINAL COMPARISON
Whalen1 P. A. and Carter2 E. S.
1

Department of Geosciences, University of Arkansas, 118 Ozark Hall, Fayetteville, Arkansas 72701. email:
micropaw@ipa. net
2
Department of Geology, Portland State University, Portland, Oregon 97207-0751. email: escarter@coinet
Radiolarians from the sandstone member of the San Hipólito Formation (Vizcaino terrane),
Punta San Hipólito, Baja California Sur are Pliensbachian based on comparison with well-dated faunas
from Queen Charlotte Islands, British Columbia. Using diagnostic radiolarian species, several tying
points have been established that indicate at least most of the lower Pliensbachian (equivalent to the
Imlayi and Whiteavesi ammonite zones of Smith and Tipper (1996)), is represented in the San
Hipólito Formation.
Baja assemblages are dominated by spumellarians, but small cyrtid nassellarians are strongly
varied also. The fauna is similar to radiolarians from Queen Charlotte Islands, north-eastern British
Columbia and east-central Oregon but also exhibits strong affinity to Tethyan faunas from Turkey and
Japan. Many species are common to both Baja California and Queen Charlotte Islands but seldom
occur in equal abundance and other faunal differences are noted as well. One of the most obvious is
the dominance of robust, thick-shelled multicyrtids in Queen Charlotte Islands, and their near absence
in Baja. We note also the abundance of Ares, Cyclastrum, Podocapsa, Saitoum, and varied saturnalids
and untranaporids in Baja in contrast to their greatly reduced presence or complete absence in Queen
Charlotte Islands. And conversely, Bipedis, Canutus, Droltus, Hsuum, and Lantus are abundant in the
Queen Charlottes but rare to absent in Baja California. Although Katroma is common in both Baja and
British Columbia, the Baja fauna is distinguished by some species with large branching horns.
There are a number of problems inherent to establishing detailed age for Baja radiolarians
using Queen Charlotte faunas as a standard. Possible age differences between samples at base and top
of the interval in each locality must be considered as well as possible latitudinal differences of these
two allochthonous terranes at time of deposition. Evidence points to the Vizcaino Sur terrane lying at
low latitudes in the Upper Triassic and Lower Jurassic (Hagstrum et al. 1985) hence the Tethyan
affinities of the radiolarian faunas. In Queen Charlotte Islands (part of Wrangellia terrane), Lower
Jurassic ammonite sequences have more in common with the Tethyan rather the boreal realm thus, by
implication, the radiolarians are Tethyan also. Detailed investigation of paleolatitudinal/longitudinal
and paleoenvironmental differences of all Pliensbachian radiolarian localities will be necessary before
a detailed radiolarian biostratigrapy for the Pliensbachian can be established and applied worldwide.
References
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TITHONIAN NERINEACEANS FROM THE ERNSTBRUNN
LIMESTONE, AUSTRIA
Wieczorek J.
Smoluchowskiego 4/1, 30-069 Krakow, POLAND, e-mail:jwieczorek@ans.pl
The Ernstbrunn Limestone cropping out in the Waschberg Zone forms a shallow-water
complex of about 100 m thick dated as Middle-to-Upper Tithonian (fallauxi-simplisphinctes zone - see
Zeiss & Bachmayer, 1989). A diverse shallow-water fossils assemblage consists of: green algue,
chaetetids, corlas, diceratids and nerineaceans. The best outcrops of nerineacean-bearing deposits are
known from the Quarry Dorfles. Nerineaceans occur in a diceras-dominanted bank as well as below
this level. The nerineacean assemblage, which was described lately (Wieczorek, 1998) consists of:
Eunerinea hoheneggeri (Peters), Eunerinea posthuma (Zittel), Eunerinea cf. sculpta (Etallon),
Cryptoplocus cf picteti Gemmellaro, Cryptoplocus sp., Ptygmatis pseudobruntrutana (Gemmellaro),
Ptygmatis carpathica (Zeuschner), Endoplocus staszycii (Zeuschnerj, Endoplocus obtusiceps (Zittel),
Phaneroptyxis rugifera (Zittel), Itieria globosa Favre, Aphanotaenia strigillata (Credner), Aptyxiella
(?) rustica Favre, and three species of Diptyxis. Eunerinea hoheneggeri and Ptygmatis
pseudobruntrutana occur most frequently. Diptyxis specimens are also not rare. The nerineaceans
from the Ernstbrunn Limestone show similarities to the nerineaceans from other localities of the
Tithonian carbonate platforms bordering Tethys. Eunerinea hoheneggeri (Peters), Cryptoplocus cf.
picteti Gemmellaro, Ptygmatis pseudobruntrutana (Gemmellaro), Ptygmatis carpathica (Zeuschner),
Endoplocus staszycii (Zeuschner) are known also from fameous Gemmelaro's collection of Sicily (
Palermo)
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BELEMNITE CARBON ISOTOPE STRATIGRAPHY OF THE
OXFORDIAN STAGE - INDICATIONS FOR REGIONAL
DIFFERENTIATION OF ISOTOPE COMPOSITION OF DIG IN THE
JURASSIC SEAS
Wierzbowski H.
Institute of Geological Sciences, Polish Academy of Sciences,
ul. Twarda 51/55, 00-818 Warszawa, Poland
Recently, an isotopic study of well-preserved belemnites from Submediterranean sponge
megafacies of Central Poland has been carried out (Wierzbowski 2002, in press). It enabled
reconstruction of precisely dated carbonate 513C temporal trends for the Oxfordian Stage.
Guards of Oxfordian belemnites originating from the ammonite Boreal Province (Isle of Skye
in Scotland) and the ammonite Mediterranean Province (Pieniny Klippen Belt in Southern Poland)
were investigated for comparative studies. In addition, a few samples originating from other localities
within the Submediterranean Province (Kujawy area of North-Central Poland and Swabian Alps in
Southern Germany) were also analysed. All the samples were checked for diagenetic alterations as
based on trace element content and were generally found to be well preserved.
o'8O values of all well preserved belemnite samples are very similar and amount to
approximately 0%o V-PDB. It corresponds to the seawater temperature of around +12°C. Similar
temperatures obtained from regions placed in different paleolatitudes are probably due to different
depths of living of necto-bentonic belemnites: Mediterranean as well as Submediterranean belemnites
derive from deep sea Ammonitico Rosso faciès and deep-neritic sponge megafacies, respectively;
while Boreal belemnites of Isle of Skye originate from shallow sea sediments.
All Submeditterranean belemnite samples show a compact 513C temporal trend (Fig.l). Boreal
belemnite samples indicate a similarity to Submediterranean temporal record of carbon isotope
composition during Oxfordian Stage with its maximum in the Middle Oxfordian; however, with still
higher (about 1-2.5%o) 513C values (see Fig.l). The Boreal belemnites indicate also a more scattered
pattern of carbon isotope values within a limit of 1.5%o among the samples of the same age. On the
other hand, Mediterranean (Southern Poland) belemnites show similar or slightly lower 513C values
(up to l%o) than these originating from the Submediterranean Province (Fig.l). Poor biostratigraphical
documentation does not allow; however, the precise dating of Mediterranean samples.
Nevertheless, stated differences in carbon isotope composition of belemnite rostra are
significant and well documented for the particular regions. They generally agree, moreover, with
currently published older belemnite isotope data. Differences in carbon isotopic composition of
belemnite rostra reflect probably differences in isotopic composition of DIC (dissolved inorganic
carbon) within Jurassic seas (Jurassic Ocean). This could be caused by a different intensity of
biological pumping in waters at different depths. In the case of the Boreal Province very positive
carbonate 013C values could be linked, moreover, to high organic matter productivity and burial, which
were manifested also by abundant occurrences of organic rich sediments within Boreal basins. In
addition, the scatter pattern of 513C values obtained from Boreal belemnites may reflect seasonal
variations in productivity of these waters. Due to strong influences of a local fractionation on isotopic
values of DIC the Boreal Province does not appear to be a good place for recognition of global
changes of isotope composition of carbonate carbon.
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FACIES ARCHITECTURE AND DYNAMICS OF A JURASSIC
(CALLOVIAN-KIMMERIDGIAN) CARBONATE SYSTEM: THE
ESFANDIAR SUBGROUP OF THE NORTHERN TABAS BLOCK,
EAST-CENTRAL IRAN
-

Wilmsen M. *, Fürsich F.T. * and Seyed-Emami K.

•H

* Institut fiir Paläontologie der Universität, Pleicherwall l, D - 97070 Würzburg
"Faculty of Engeneering, Tehran University, P.O. Box 11365-4563, Tehran, Iran
Late Triassic/Jurassic sedimentary basins of east-central Iran developed on three structural
units, the Lut, Tabas, and Yazd blocks, forming parts of the Cimmerian microplate assemblage that
collided with Eurasia (Turan Plate) in the Late Triassic. However, due to anticlockwise rotation of the
Central-East Iranian microplate of about 135° since the Triassic, the lateral arrangement of the three
blocks during the Jurassic Period is largely unknown. The rotation resulted in the formation of large
dextral intracontinental transfer faults at the block boundaries associated with strike-slip and thrust
faulting. This complex tectonic regime largely governed Middle to Late Jurassic sedimentation in the
northern part of the Tabas Block.
After transgression in the Early to Middle Bathonian, the Late Bathonian was characterized by
high rates of subsidence and deposition of fine-grained shelf sediments of the Baghamshah Formation
over large areas of the Tabas Block. At the Bathonian/Callovian boundary, asymmetric uplift of an Evergent fault block at the eastern margin of the Tabas Block resulted in considerable erosion and
concomitant NNE-ward progradation of the fluvio-deltaic clastic wedge of the Lower Callovian
Sikhor Formation. Subsequently, a juvenile carbonate system developed on this N/S-trending swell
area ("Shotori Swell") within the Baghamshah shelf system. This juvenile carbonate system evolved
into a mature shelf-lagoon/carbonate platform/slope-basin system during the Callovian, the deposits of
which constitute the Callovian to Kimmeridgian Esfandiar Subgroup.
The platform deposits of the Esfandiar Subgroup are represented by the Esfandiar Limestone
Formation, occurring in a N/S-trending outcrop belt towards the eastern margin of the Tabas Block.
The bulk of this up to 800 m thick unit is characterized by thickly bedded, often micritic limestones
(mudstones, biowackestones, peloid wacke-/packstones) of the platform interior with an impoverished
fauna mainly comprising sponges (Neuropora, chaetetids) and diceratids. The high-energetic eastern
platform margin is represented by crossbedded oosparites. Neither at the margin nor in the interior,
true reefal structures were observed on the "Esfandiar Platform". Further to the E, the platform
sediments interfinger with slope sediments of the Qal'eh Dokhtar Limestone Formation. This unit is
characterized by an intercalation of autochthonous (ammonite-bearing peri-platform muds,
microbialites) and allochthonous sediments (graded allodapic limestones, debris and mud flow
deposits, olistostromes). To the W, the Esfandiar Platform sheltered a large lagoonal area in wich finegrained sediments (marl, marly limestone) accumulated. The sediments of this shelf-lagoon are
represented by the up to 1.200m thick Kamar-e-Mehdi Formation which, further to the W, was
bordered by the emergent Yazd Block.
The Esfandiar Subgroup carbonate system flourished until the Oxfordian/Kimmeridgian
boundary. Tectonic tilting of the Esfandiar Platform in the Late Oxfordian/Early Kimmeridgian led to
partial drowning of eastern platform areas (deposition of the basinal Korond Formation) and a cut-off
of the shelf-lagoon from the open sea in the Early Kimmeridgian. Onset of transpressive tectonics in
the Kimmeridgian resulted in the final destruction of the carbonate system which was partly eroded
and subsequently covered by Kimmeridgian/Tithonian limestone conglomerates, siliciclastics and
evaporites of the Garedu Subgroup.
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FACIES DEVELOPMENT AND STRATIGRAPHY OF AN EARLY
JURASSIC RIFT BASIN: THE LIAS OF THE CENTRAL HIGH ATLAS
OF RICH, MOROCCO
Wilmsen1 M., Mehdi2 M. and Neuweiler3 F.
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The E/W-trending High Atlas of Rich, Morocco, forms part of an inverted rift basin which
developed in response to Triassic/Jurassic intra-continental rifting between the stable Sahara Craton in
the S and the rifted blocks of the Oran and Moroccan mesetas in the N (e.g., Warme 1989). The
several kilometres thick basin fill records a complete transgressive-regressive megacycle bounded by
continental red beds of Late Triassic and Late Mid-Jurassic (Bathonian?) age, embracing a succession
of marine carbonates ranging from the Sinemurian to the Bajocian/Bathonian with peak transgression
in the Toarcian. The focus of this contribution is the transgressive interval of the High Atlas
sedimentary megacycle.
After Late Triassic to (?)Hettangian deposition of continental red beds and volcanics,
restricted marine sedimentation commenced with the deposition of up to 300 m of dolomites and
mudstones of the Sinemurian Idikel Formation. Faciès of the onlapping Idikel Formation (primary
dolomites, dark ostracod mudstones, fenestral fabrics, impoverished fauna) indicates a restricted,
marginal marine environment with high rates of evaporation. In the central part of the basin, it is
followed by the Foum Zidet Formation (Mehdi et al., subm.), characterized by bedded, dark
limestones rich in brachiopods and crinoids interfingering with extensive thrombolitic sponge mounds
(Neuweiler et al., 2001). This up to 300 m thick formation ranges from the upper part of the Lower
Sinemurian up into the Lower Carixian and shows a highly diachronous top over very short distances.
It records subphotic deposition controlled by palaeoceanographic conditions (restricted circulation
related to fault-controlled sea-floor topography, OMZ edge effects, eutrophication) in the developing
Central High Atlas Seaway (Neuweiler et al., 2001). Further transgression across the
Sinemurian/Pliensbachian boundary established open marine, more oligotrophic conditions favouring
the development of fringing carbonate platforms and the disappearance of eutrophic
sponge/microbialite faciès in the basin. The southern carbonate platform included a large, highly
productive lagoonal carbonate factory mainly driven by lithiotid and megalodontid bivalves. The
platform margin was built by ooid and peloid shoals. Sediments of the slope and proximal basin are
represented by bedded limestones of the Aberdouz Formation. In the central part of the basin, orbitally
forced marl/limestone rhythmites of the Ouchbis Formation prevailed. Ammonite data show the high
degree of diachronism of all lithostratigraphic units (Wilmsen et al., 2002). The most abrupt
facies/thickness changes occurred across striking synsedimentary normal faults, e.g. at Tunnel de la
Légion, where the Tizi N'Firest Fault controlled the position of the Late Sinemurian to Pliensbachian
southern platform margin. Pronounced tectonic activity occurred around the Sinemurian/Carixian
boundary and in the latest Domerian/earliest Toarcian. The latter event caused the submergence of the
shallow southern platform areas followed by the deposition of widespread (hemi-)pelagic sediments in
the studied transect (Lower Toarcian Tagoudite Formation).
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THE MIDDLE OXFORDIAN AMMONITE FAUNAS OF UPWARE,
CAMBRIDGESHIRE, EASTERN ENGLAND - AN REMARKABLE
BRIDGE BETWEEN BOREAL AND TETHYAN REALMS
Wright J. K. l and Page K. N. 2
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Substantial new exposures of Middle Oxfordian limestones and marls at Upware,
Cambridgeshire (eastern England), as described by Wright et al (2000), have yielded an unusually
diverse ammonite fauna, including Boreal Cardoceratidae and Tethyan Perisphinctinae, often in
almost equal proportions. Seven nominal species of Cardioceras have been collected bed by bed
through the sequence, demonstrating the gradual change in the proportion of morphospecies present
with time through the uppermost Densiplicatum and into the Tenuiserratum chronozones. The faunas
include the first British records of C. (Miticardioceras) sópateme (Malinowska).
More radical changes within the Perisphinctidae can also be demonstrated. Four assemblages
of perisphinctids occur. The first two, comprising the macro/microconch pairing
Arisphinctes/Otosphinctes, are found in the Dimmocks Cote Marls, at the base of the exposed
sequence. The third and fourth assemblages are dominated by Perisphinctes s.s./Dichotomosphinctes,
but with subordinate Arisphinctes/Otosphinctes. These assemblages typify the basal Crinoid Bed of
the Upware Limestone and the remainder of the Upware Limestone respectively. Morphospecies
present in the first two assemblages include P. (A.) pickeringuis (Young and Bird) and P. (A.)
maximus (Young and Bird) (macroconchs) and P. (O.) sp. (microconch). The third assemblage
contains P. (P.) chloroolithicus (Gumbel) and P. (A.) aff. ingens (Young and Bird) (macroconchs) and
P. (D.) aff. antecedens Salfeld and P. (O.) sp. aff magnouatius Arkell (respective microconchs) and
the fourth assemblage comprises P. (P.) parandieri de Loriol and P. (A.) maximus (macroconchs) and
P. (D.) dobrogensis Enay non Simionescu and P. (O.) sp (the last two being microconchs). Occasional
records of the Tethyian Aspidoceratinae and Ochetoceratinae provide useful additional comparisons
with the faunas of southern areas. Glowniak (personal communication, 1997) has noticed in Poland a
similar sudden change near the base of the Tenuiserratum Subzone from perisphinctid faunas
dominated
by
Arisphinctes/Otosphinctes
to
faunas
dominated
by
Perisphinctes
s.sJDichotomosphinctes. For the first time the position of this change, which can be recognised over
much of Europe, is established within a Boreal cardioceratid zonal scheme.
As the sequence of faunas at Upware have great potential to act as correlative tie lines,
precisely linking Submediterranean and Boreal province successions, they are here proposed as the
following sequence of biohorizons (B = Boreal, SB= Subboreal, SM = Submediterranean zonations):
IV: dobrogensis-tenuiserratum Biohorizon (Transversarium Chronozone, Parandieri Subchronozone
(SM)/Pumilus Chronozone, Parandieri Subchronozone (SB)/Tenuiserratum Chronozone,
Tenuiserratum Subchronozone (B))
III: aff. antecedens Biohorizon (Transversarium Chronozone, "Buckmanni" Subchronozone
(SM)/Plicatilis Chronozone, Antecedens Subchronozone (SB)/Tenuiserratum Chronozone,
Tenuiserratum Subchronozone (B))
II: aff. maximus-sopotense Biohorizon (Plicatilis Chronozone, Arkelli Subchronozone (SM)/Plicatilis
Chronozone,
Plicatilis
Subchronozone
(SB)/Tenuiserratum
Chronozone,
Tenuiserratum
Subchronozone (B))
I: äff. pickeringius Biohorizon (Plicatilis Chronozone, Arkelli Subchronozone (SM)/Plicatilis
Chronozone, Plicatilis Subchronozone (SB)/Densiplicatum Chronozone, Maltonense Subchronozone
(B))
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TECTONO-SEDIMENTARY EVOLUTION OF THE EASTERN
PONTIAN CARBONATE PLATFORM JURASSIC-LOWER
CRETACEOUS
Yilmaz C.
KTÜ MMF Geological Engineering Department, 61080 Trabzon/Turkiye
E-Mail: cyilmaz@ktu.edu.tr

The Mesozoic era starts with the rift related sediments which formed as a result of Liassic
extensional tectonic regime, corresponds to first rifting phase in the eastern Pontides. Dogger-MalmLower Cretaceous span is characterized by platform carbonates. The main geological framework of
the eastern Pontides belt is formed by two distinct rifting phase one the Liassic and one in the middle
Cretaceous separated by a quite tectonic period. The quiet tectonic period is characterized by thick and
widespread carbonates which is called Eastern Pontian Carbonate Platform The eastern Pontides
carbonate platform developed in four divers subfacies are well known from the point of their
stratigraphie, lithologie and microfacies properties. Those sub-facies are; the ooidal grainstone, the
small benthic foraminiferal packstone/wackestone, the dolomite/dolomitic limestone and the
biostrome/reefal limestone (Tash et al., 1999). The ooidal grainstone sub-facies characterized by grey,
hard thick to massive bedded sparitic limestone. The small benthic foraminiferal
packstone/wackestone sub-facies typically consists of bioclastic packstone/wackestone rich in small
benthic foraminiferas. Biostrome/reefal limestone consists of thick to massive bedded limestone rich
in Horiopleura. Dolomite/dolomitic limestone sub-facies characterized by very thick bedded, partly
dolomitized limestone and fine-grained dolomites that interbedded small benthic foraminiferal
packstone/grainstone. The thickness of those carbonates sub-facies varies from 250 to 1000 meters.
The quiet period in eastern Pontides ends the end of the Malm in the eastern part of the platform,
however, it continues to end of Lower Cretaceous in western part of platform (Yilmaz, 1996). The
Malm at the east and the Middle Cretaceous at the west are corresponds to second rifting phase that
cause broken-up eastern Pontides carbonate platform and evolution of deep sedimentary basins.
References
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LIASSIC ASYMMETRIC RIFT BASIN OF NORTHEASTERN
TURKIYE
Yilmaz C.
KTÜ MMF Geological Engineering Department, 61080 Trabzon/Turkiye
E-Mail: cyilmaz@ktu.edu.tr
Eastern Pontides and northeastern Taurid region includes of important paleogeographic
structure of the northeastern Türkiye. Northeastern Türkiye can be divided into two orogenic belt from
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north to south: Pontides and Taurides. Eastern Pontides is characterised by Mesozoic-Senozoic
volcanic chain (northern zone-Pontian volcanic arc), Liassic to Tertiary sedimentary mega sequence
(southern zone) and Mesozoic metamorphic patch and alpine type peridotites (axial zone) from Black
Sea coast to south (Bektaç et al., 1995).
In the eastern Pontides belt is made up of the metamorphics and crosscutting granitoids
outcropping (Pre-Liassic basement rocks). Mesozoic basins are exemplified by two rifting phases,
separated by a calm tectonic period. Liassic rift related sediments (first rifting phase in the eastern
Pontides) are characterized by detritic turbiditic sandstone, siltstone, clay, marl, pyroclastics and
basaltic-dasitic bimodal volcanics and nodular red pelagic limestones that contain abundant fossils
(calcari ammonitico rosso faciès).
Northeastern Taurid orogenic belt consist of great part of Munzur Mountains. This region
consists of Paleozoic to Cenomanian shallow marine limestone as called Munzur Limestone that
deposited quite tectonic period. In the Munzur Mountain Liassic time charecterized by poorly sorted
and highly diverse well-preserved skeletal grains, megalodont shells, small benthic foraminiferal
wackestone, blue-green algae, gastropoda and pelecypoda packstone, ostracod-miliolid wackestone,
algal and oncoidal wackestone/packstone with Orbitopsella praecursor, Haurania amiji, Valvuluna
lugeoni, Lituosepta recoarensis andMayncina termieri (Yilmaz, 1993).
The polyphase extension of the Permian carbonate platform leads to the continental break-up
and to the formation of the deep spreading troughs during the Cretaceous. The resultant passive
margins, eastern Pontides and northeastern Taurides displayed marked but complementary asymmetric
in tectonics and sedimentology impliying detouchment model of Wernick (Yilmaz and Bektaç, 1995).
The upper plate margin in relatively devoid of structure and characterized by the carbonate platform
during Liassic time. In contrast, same time the lower plate margin highly structured (normal and
transfer faults, half grabens, bimodal volcanism and rift related sediments).
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KINEMATIC HISTORY OF THE BAYBURT JURASSIC SEDIMENTARY
BASIN
Yilmaz C.
KTÜ MMF Geological Engineering Department, 61080 Trabzon/Turkiye
E-Mail: cyilmaz@ktu.edu.tr

The study area is located northeastern Türkiye around of Bayburt city. Northeastern Türkiye
can be divided into three lithological assemblages north, south and axial (Bektaç et al., 1995, 1999).
The northern zone consists of Mesozoic-Cenozoic volcanic rocks as called Pontide volcanic arc along
the Black Sea coast. The southern zone which include Bayburt region, in contrary to northern zone
characterized by mainly sedimentary rocks. The axial zone consists of Alpine type peridotites and
metamorphic massifs.
Records of the early Liassic to late Malm history of the Bayburt area (NE Türkiye) are
preserved by sedimentary successions (volcano-sedimentary sequence and platform carbonates) in the
Bayburt basin. This sedimentary succession was deposited in a rift basin during three stages: pre-rift,
syn rift and post rift. Basin evolution was primarily controlled by tectonics.
The pre-earliest rift stage probably represents the first product of the rifting process, before the
development of the horst-graben-half graben system that characterized the rift stage. Pre- to syn-rift
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stages was controlled by active tectonic movement during Liassic. However, post-rift stage that
characterized by thick and widespread shallow marine limestones, was accumulated in the quiet
tectonic regime during early Dogger to late Malm (Yilmaz, 1977).
The Liassic rifting started in the early Liassic and ended in the late Liassis corresponds to a
continental rift-early Red Sea stage (Boulot, 1983). Pré- to earliest rift deposits are characterized by
lenticular conglomerates, wavy-cross-bedded thick sandstone, lignite, clay and marl. Syn-rift deposits
are consists of siliciclastic rocks intercalated volcanics are deposited in grabens-half grabens, and
condensed carbonates deposited on the horsts. The volcanic and terrigenous grainstone/packstone
faciès characterized by thick to medium bedded, yellow tuffite, basaltic lava, thinly, terrigenous
grainstone/packstone bearing abundant micro-and macro- fossils medium bedded, brown, densely
packed sandstone bearing abundant macro fossils and angular-subangular terrigenous particles, thin
layers of peaty sediment and grey, thick to medium bedded marl. At the base of this faciès nodular
limestone with abundant pelecypoda, belemnites, ammonites and crinoides are developed in a calcari
ammonitico rosso faciès. The thicknesses of deposits vary 20 to 2000 meters and are characterized by
a thinning and fining upward megacycle (Yilmaz, 1995). Post-rift deposits characterized by variable
shallow marine limestone sub-facies which are oolithic grainstone, small benthic foraminiferal
packstone, ostracoda-miliolid wackestone, peloidal packstone, bioclastic grainstone/packstone,
dolomite and dolomitic limestone (Ardichguney Formation, Özer 1984).
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BOREAL-TETHYAN MOLLUSCS' MIGRATIONS AND
BIOGEOGRAPHICAL ECOTONE SETTING IN THE NORTHERN
HEMISPHERE THROUGH JURASSIC- CRETACEOUS BOUNDARY
Zakharov V.A. and Rogov M.A.
Geological Institute of RAS, Moscow

Molluscs of northern hemisphere in Late Jurassic and Early Cretaceous were precisely
geographically differentiated on boreal, inhabited in the seas, placed, as a rule, to the north 50
parallels, and Tethyan, inhabited the seas placed usually to the south 45 parallels. Between these
latitudes some times and on some basins, being from time to time displaced in space, existed
biogeographical ecotone. The migrations are investigated in an interval from Kimmeridgian up to
Valanginian in three paleobiogeographical realms within the Panboreal superrealm: Boreal-Atlantic
(West-European [W-E] and East Europe [E-E] provinces), Boreal-Pacific (Chukcha-Canadian [Ch-C]
and Boreal-Pacific provinces [B-P]) and Arctic (North-Siberian province [N-S]). Molluscs:
ammonites, specific belemnites and bivalves were divided into 4 groups: Tethyan (T) and Boreal (B)
(T and B the most numerous groups), Subboreal (SB, mostly characterized for ecotone zones) and
Arctic (A - extreme Boreal). The most lowest latitudes only ones would be reached by B bivalves of
genus Buchia (Early Kimmeridgian, B-P province, 30° N.L). Buchia in B-P realm permanently
inhabited of the ecotone zone during Kimmeridgian till Valanginian time. They occupied seas up to
42° N.L. in Ch-C and up to 38° N.L. in B-P provinces. In Berriasian and Valanginian this genus made
periodic expansion till 39-42° N.L. in the E-E province. The most northern penetration of T group is
established for an ammonite of a genus Aspidoceras (Late Kimmeridgian, E-E province, 65°N.L., see
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fig.). All migrations (M) on a degree of intensity are divided into M-expansion and M-influences. The
M-expansions (Rawson's "mass migration") are characterized by moving in space of taxon's
associations (for example, Tethyan M of ammonites in a E-E province during the latest
Kimmeridgian-Early Volgian). The M-influences (Rawson's "isolated straying") are characterized by
moving some taxons, usually in small numbers (for example, immigration of T genus Aspidoceras to
West Siberia). Two kinds of migrations on the orientation of the taxon movings are allocated: opposite
directions (for example, in the Volgian - Early Berriasian) and single-directions (for example, in the
Latest Valanginian in a W-E province, see fig.). Opposite directions of B-T migrations are explained
by reduction of a temperature gradient between paleobiochorems and by the amelioration of sea
connections. At this time, as a rule, the ecotone is extending. Single-directions M are accompanied by
displacement of border of a high rank paleobiochorems and are characterized by sharp change of
ammonite associations. In W-E and E-E provinces, despite of their territorial nearness, the migrations
of molluscs not always were mutually correlated. It is possible to explain by influence of currents and
presence of geomorphological barriers. So, in the Latest Valanginian, there was a significant
displacement of border Tethys-Pantalassa and Panboreal superrealm to north in W-E province,
nevertheless in E-E province continued to exist only boreal ammonites. The connection between
migrations and eustasy is observed only in Late Jurassic: northward migrations of tethyan
ammonites in E-E province are connected to rise of a sea level. The ecotone zone (where tethyan
ammonites sometimes inhabited together with boreal ones and constantly - with buchias) stable
existed in the B-P realm. In the Ch-C province (Primorie) ecotone settled down almost through
Kimmeridgian-Valanginian mainly between 45° and 55° N.L. In the B-P province from Tithonian to
Valanginian ecotone was, approximately, between 40° and 50° N.L. In the W-E province (England north of Western Europe) ecotone periodically settled down between 50° and 55° N.L., and in E-E
province - between 44° and 56° N.L. (fig.).
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1. Boreal-Atlantic Realm (West-European Province)

2. Boreal-Atlantic Realm (East-European Province)

3. Arctic Realm (North-Siberian Province)

Boreal-Tethyan molluscs migrations and biogeographical ecotone settling in
the Boreal-Atlantic and Arctic Realms from Kimmeridgian to Valanginian.
Explications:
Ammonites: Tethyan: Glochicerax
Penetrations (a:of Boreal, and b: of Tethya mollusca) endemic with the Tethyan affinity: Sachsia
1.Expansions a:
b: i
'
Boreal: ««rile» Subboreal: Zaraiskites
2.Solitary penetrations a: — • b: oa
Tethyan: belemnites (Hibolites): I
Communicate corals: O
Ecotone zones: with ammonites L-..'
with bivalves

Bivalves: Tethyan: TrigonmCat
Boreal: Buchia
.
Direction of migrations: ^T
Oceanic (Pelagic) ammonoids
of temperate latitudes:ff)B (B-Bochianites, Ph-Phylloceratida
L-Lytoceratida)

*
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