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kalk-Inscl zu lokalisieren ist. Fehlender klastischer Eintrag fiihrte
zu deutlich besseren Wuchsbedingungen fiir die ansonsten oftmals
kiimmerlichen Riffhildner. Gleichzeitig etablierte sich keine aus-
gepriigt vollmarine Lagune, jedoch — reliefbedingt — temporér ab-
geschniirte Bereiche.
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The 3D-geological model generated represents a new integrated
reservoir study of the Jakhira Oil Field in Concession 96, Libya.
The Jakhira Oil Field is located in the south-eastern part of the
Sirte Basin, onshore Libya, close to the oasis of Jakhira.

The Jakhira Field was discovered in 1968/69 and commenced pro-
duction in 1976. Ten wells have penetrated the main producing
reservoir formation, PUC-B (Pre-Upper Cretaceous "B™); seven
of these were completed for production. The field has been devel-
oped by primary depletion, as there is a strong water drive.

The concession is located in the Maragh trough, a graben feature
situated between the Amal Basement High and the eastern Cyreniac
Shelf. The Sirte Basin was formed by regional NNW-SSE exten-
sion during Paleozoic to Caneozoic times. Within this regional
tectonic setting, Jakhira is located in an intensively faulted crestal
part of a NW-SE trending half-graben block, which is dipping
towards NNE-NE.

The clastic PUC-B formation was deposited in a braided river
environment in an arid climate, probably during Permo-Triassic
times. The maximum vertical thickness of PUC-B sandstones is
1500 ft. They are intercalated by thin layers (0.5-7ft) of shales
and well cemented siltstones, interpreted as crevasse and floodplain
deposits. The upper reservoir section often contains soil horizons
indicating a rising ground water level. The top of PUC-B is cut by
an erosive unconformity.

A new study of the Jakhira Oil Field was required as there was not
a good match between production forecasts and actual production
results. The uncertainty of the structural understanding of the field
is due to restrictions in acquiring 3D seismic in the oasis, and
therefore the interpretation is based on a limited number of 2D
seismic lines. The main objective of this study was to overcome
the problem of having limited seismic data by developing a model
using an approach that integrated geological understanding and
production behaviour.

In order to create a consistent 3-D model of the reservoir, a struc-
tural grid containing the latest seismic interpretation had to be
built as the first step in the workflow. Based on data derived from
cores, logs, well tests, and production history, a facies model was
created to enable petrophysical realisations conditioned to the res-
ervoir's geology to be performed before final upscaling of the grid.
The new model based on the revised structural interpretation re-
sults in an oil volume in place consistent with the production data.
Subsequently the model is used to confidently make forward pre-
dictions and to establish an optimal recovery strategy for the re-
mainder of the field-life.

72

Sedimentologie und Geochemie der Perm-Klastite des
Lodéve Beckens (S-Frankreich) Fazies, Klima, Genese
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Im Rahmen des DFG-Forschungsprogrammes SPP “Evolution des
Systems Erde im Spiegel der Sedimentgeochemie” werden die
permischen Sedimente des Lodéve Beckens vorwiegend unter li-
thofaziellen, mineralogischen, geochemischen und paldkolo-
gischen Gesichtspunkten bearbeitet. Ziel ist die Rekonstruktion
der Faziesmuster-steuernden Klimaprozesse im hoheren Perm, d.
h. im Ubergang zum mesozoischen Warmhaus (Ahb.).

Im Lodéve Becken beginnt die Sedimentation im Gzhelian mit
lakustriner und fluviatiler Graufazies (Usclas St.-Privat und
Tuiliéres-Loiras Formation) eines distalen Fiicher- und Uberflut-
ungsebenensystems mit beckenzentralen eutrophierenden Seen:
Konglomerate, z. T. bone bed-filhrende Sandsteine, Schluifsteine,
Schwarzpelithorizonte mit Fisch-und Pflanzenresten, hydromorphe
Boden und sporadisch eingeschaltete Tuffe eines kalkalkalischen
Vulkanismus. Von der Tuilieres-Loiras zur Viala Formation voll-
zieht sich ein klimatisch gesteuerter Ubergang von Grau- zu Rot-
fazies. Pseudomorphosen nach Gips, Trockenrifimuster, Faunen
und Floren semiarider Klimate, xeromorphe Calcisole, Vertisole
mit pedogenen Hamischen sowie das authigen in evaporitischem
Milieu gebildete Zeolithmineral Analcim zeigen semiarides Kli-
ma in der oberen Viala und der Rabejac Formation an.

In der unteren Salagou Formation nimmt die Hiufigkeit von Indi-
kationen saisonalen, niederschlagsarmen Klimas deutlich zu. Es
dominieren Pelitablagerungen einer periodisch gefluteten Playa:
Zyklen cm- bis m-michtiger, z. T. laminierter, rotbrauner Ton-
steine und beigefarbener bis graugriiner, cm-méchtiger Schluff-
steine. Sandsteine sind nur noch sporadisch eingeschaltet. In der
Octon Fazies wird ein Ariditdtsmaximum erreicht. Dies wird so-
wohl nach palokologischen Kriterien als auch durch den CIA
(NESBITT & YounG 1982) gestlitzt, der im Niveau der Octon Fazi-
es die niedrigsten Werte besitzt. In der Salagou Formation konn-
ten erstmals Tuffe nachgewiesen werden (KOrNER 1999). An der
Grenze Viala Formation/Rabejac Formation #ndert sich der Cha-
rakter des Vulkanismus von kalkalkalisch zu alkalisch (NuiLa
1995). Fossilien - Conchostraken, Triopsiden, Coniferen vom
Dicranophyllum-Typ und Insekten - treten z. T. massenhaft in den
withrend Starkregenereignissen als Zustromkanile fungierenden
Rinnen bzw. in Kolken der Salagou Formation auf, sind aber auch
in einzelnen Ton- und Schluffsteinen zu finden. Die Merifons Fa-
zies geht aus der Octon Fazies durch Zunahme der Schluffstei/
Tonstein-Zyklenfrequenz hervor. Sie enthilt aulerdem hiufiger
Schluffsteine mit graugriinen Firbungen und Dolomitzementen.
Neben Fe-Oxiden und Karbonaten (nicht quantifiziert) enthalten
die Tonsteine von Octon und Merifons Fazies iiberwiegend Anal-
cim (5-25 %), synsedimentér bis frithdiagenetisch (K-Ar Datie-
rung in Octon Fazies: 264 Ma) gebildetem Albit (10-30 %), Illit
(40-80 %) und Quarz (0-20 %). Kalifeldspat tritt nurin Graufazies
und in der La Lieude Fazies auf'.

Mit der La Lieude Fazies setzt plotzlich eine grobklastische Sedi-
mentation dm- bis m-miichtiger, schichtflutartiger debris flow-und
braided river-Ablagerungen ein. Hohe CIA-Werte, das Fehlen von
Analcim, dominierende graugriine Firbungen und grofidimen-
sionale Schrégschichtungsmuster einzelner Rinnenkorper zeigen
eine Zunahme der Niederschlige an. Der plotzliche Klimawech-
sel ist wahrscheinlich Resultat oberpermischer Transgression
(Bellerophon-, Zechsteintransgression).

Der am Calcit pedogener Karbonatknollen und karbonatisch ze-
mentierter Schluffsteinhorizonte ermittelte Trend der Sauerstoff-
isotope zu hcheren §'*0-Werten stimmt sehr gut mit Litho- und
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Biofaziesmustern, tonmineralogischen und geochemischen Ana-
lysen {iberein, die ein evaporitisches Milieu in der Salagou For-
mation anzeigen.
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New organic carbon and strontium isotope data for
the Permian/Triassic boundary (PTB) from the
Abadeh (Iran) and the Sosio Valley (Sicily, Italy)
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Isotopic composition of past seawater yields constrains on the
evolution and interaction of biosphere and geosphere on geologi-
cal time scales. This, in particular, is the case for 8'°C and *'Sr/*Sr
compositions that reflect the interplay of biological and tectonic
processes. The early reconnaissance studies (e.g. PEYERMAN el al.
1970, Vezer & Horrs 1976) were recently superseded by high
resolution curves that were based on low-Mg calcitic fossils, such
as brachiopods and belemnitcs, from stratigraphically well defined
sequences (e.g. KoRTe 1999, BruckscHEN et al. 1999, Veizer et al.
1999). For intervals with scarce low-Mg skeletons, phosphatic
conodonts were utilized. The samples were screened by optical
(microscope, CL,, SEM) and trace clement techniques (1CP-AES,
PIXE, BruHn et al. 1997) for preservation of their textures and
chemical/isotopic signals. As a further advance on these studics,
we measured the 3°C values of sedimentary total organic carbon
{(TOC) and the *’Sr/*Sr ratios of conodonts from the PTB in Iran
(Abadeh section) and Sicily (Sosio Valley), both well defined by
conodont biozonation.

For strontium isotopes, we analyzed conodonts with a CAI
(conodont alteration index) of | inthe Sosio Valleyanda CAI of
2 to 2.5 in Abadeh. The *’Sr/*Sr record is characterized by an
increase from 0.7074 in the uppermost Permian to 0.7082 in the
upper Lower Triassic. The 8" *C values of TOC from the Abadeh
section vary usually between -24 and -26 %¢ (PDB) during the
upper Permian, but decrease to -28.8 %o just below the Permian-
Triassic boundary. Subsequently, within the lowermost Triassic
conodont zone (parvus zone), they rebound to -25 %, oscillating
afterwards between -24 and -26 %e (PDB). The uppermost Upper
Permian sediments of the Sosio Valley section also show depleted
TOC §°C values of -28.2 %s (PDB), followed by an increase to
-26 %o in the lowermost Triassic conodont zone.

The negative shift in carbon isotopes coincides with the biggest
mass extinction in earth history (Kozur 1998). This negative "*C
shift may be due to re-oxidation of the extinct organic material.
After the mass extinction in the uppermost Permian the 5'3(1w
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values increased by 2.5 %o during the lower Scythian. The Sriso-
tope record is generally related to tectonics and continental weath-
ering, and the increasc in ’Sr/**Srratios during the Upper Permian/
Lower Triassic may retlect enhanced erosion and subsequent depo-
sition of sediments rich inradiogenic strontium. This can be caused
either by uplift of large continental areas or/and due to a world-
wide drastic diminution of land plant cover on continents (also in
wet climatic zones, world-wide Scythian coal-gap), a result of bi-

otic crisis at the PTB.
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Following the cessation of compressive Variscan movement, Cen-
tral Europe was characterized by a period of widespread basin
formation accompanied by extensive rnagmatic activity (ZIEGLER
1990). In the study area, basin development is linked with activi-
ties along the TESZ, leading to a complex relationship between
sedimentation and tectonics.

To study the Lower Permian basin morphologies and depositional
architectures along-strike of the initial northern limit of the North-
east German Basin, an extensive database consisting of core ma-
terial and a network of commercial seismic profiles have been
used.

In the area several NW-SE-trending subbasins are developed.
However, the internal structure of these basins and, therefore, the
depositional pattern is controlled by the development of
approximately N- to NE-trending half grabens reflecting E-W
extension during this time. The observed structural style is
interpreted as the brittle response to deep-seated ductile
deformation along the NW-trending Trans-European Fault
(BERTHELSEN 1992). Dextral crustal shearing had its near-surface
expression in the development of N-trending normal faults.





