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kalk-Inscl zu lokalisieren ist. Fehlender klasti scher 
zu deutlich besseren Wuchsbedingungen ftlr die ansonsten 
kümmerlichen RitThildner. Gleichzeitig etablierte sich keine aus
geprägt vollmarine Lagune, jedoch reliefbedingt - temporär ab
geschnürte Bereiche. 
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Thc 3D-geological model generated represents a new integrated 
reservoir study of thc Jakhira Oil Field in Concession 96, Libya. 
Tbc Jakhira Oil Field is locatcd in the south-eastern part of the 
Sirte Basin, onshore Libya, close to the oasis of Jakhira. 
The Jakbira Field was discovered in 1 968/69 and commeneed pro
duction i n  1 976. Ten wells have penetrated lhe main producing 
reservoir formation, PUC-R (Pre-Upper Cretaeeous "B"); seven 
of thcse were eompletcd for produetion. The field has been dcvel
oped by primary deplelion, as there is a strong water drive. 
The conccssion is located in the Maragh trough, a graben feature 
situated between the Amal Basement High and lhe eastern Cyreniac 
Shelf. The Sirte Basin was fonned by regional NNW-SSE exten
sion during Paleozoie to Caneozoic times. Within this regional 
Ieetonic setting, Jakhira is located in an intensively faulted crestal 
part of a NW-SE trending half-graben block, whieh is dipping 
towards NNE-NE. 
Thc clastk PUC-B formation was deposited in a braided river 
environmcnt in an arid climate, probably during Permo-Triassic 
Iimes. The maximum vertical thickness of PUC-ß sandstones i s  
1 500 ft. They are intercalated by thin layers (0.5-7ft) o f  shales 
and weil eemented sil tstones, interpreted as erevasse and floodplain 
deposits. The upper reservoir section often contains soil horizons 
indicating a rising ground water IeveL 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 belween production forecasts and aetual production 
results. The uncertainty of thc structural understanding of !he t1eld 
is  due to restrictions in acquiring 3D seismic in the oasis, and 
therefore the interpretation is hased on a limited nurober of 20 
seismie lines. The main objective of this study was to overcomc 
the problern of having limited seismic data hy developing a model 
using an approach that integrated geological understanding and 
produclion behaviour. 
ln order to creale a consistent 3-D model of the reservoir, a struc
tural grid eontaining the lalest seismic i nterpretation had lo be 
built as the lirst step in the workflow. Bascd on data derived from 
cores, Iogs, weil tests, and production history, a facies model was 
crcated to cnahle petrophysical real isations conditioned to the res
ervoir 's geology to be performed before final upscaling of the grid. 
The new model based on the revised structuml Interpretation re
sults in an oil volume in place eonsistent with the produelion data. 
Subsequently the model is used to confidently make forward pre
dictions and to establish an optimal recovery stmtegy for the re
mainder of the field-life .  
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Im Rahmen des DFG-Forschungsprogrammes SPP "Evolution des 
Systems Erde im Spiegel der Sedimentgeochemie" werden die 
permischen Sedimente des Lodeve Beckens vorwiegend unter li
thofaziel len,  mineralogischen, genchemischen und palökolo
gischen Gesichtspunkten bearbeitet. Ziel ist die Rekonstruktion 
der Faziesmuster-steuernden Klimaprozesse im höheren Penn, d. 
h. im Übergang zum mesozoischen Warmhaus (Ahb.). 
Im Lodeve Becken beginnt die Sedimentation im Gzhelian mit 
lakustriner und fluv iati ler Graufazies (Usclas St.-Privat und 
Tuilieres-Loiras Formation) eines distalen Fächer- und Überflut
ungsebenensystems mit beckenzentralen eutrophierenden Seen: 
Konglomerate, z. T. hone bed-führende Sandsteine, Sehlulf.steine, 
Sehwarzpelithorizonte mit Fisch- und Pflanzcnresten, hydromorphe 
Böden und sporadisch eingeschaltete Tuffe eines kalkalkalischen 
Vu lkanismus. Von der Tuilieres-Loiras zur Viala Fonnation voll
zieht sich ein klimatisch gesteuerter Übergang von Grau- zu Rot
fazies. Pseudomorphosen nach Gips, Troekenrißmuster, Faunen 
und Floren semiarider Klimate, xeromorphe Calcisole, Vertisole 
mit pedogenen Harnischen sowie das authigen in evapontischem 
Milieu gebildete Zeolithmineral Analcim zeigen semiarides Kli
ma in der oberen Viala und der Rabejac Formation an. 
ln der unteren Salagou Fonnation nimmt die Häufigkeit von Indi
kationen saisonalen, niederschlagsarmen Klimas deutlich zu. Es 
dominieren Petitablagerungen einer periodisch gefluteten 
Zyklen cm- bis rn-mächtiger, z. T. laminierter, rotbrauner Ton
steine und beigefarbener bis graugrüner, ern-mächtiger Schluff
steine. Sandsteine sind nur noch sporadisch eingeschaltet. In der 
Octon Fazies wird ein Ariditätsmax imum erreicht. Dies wird so
woh l nach palökologischen Kriterien als auch durch den CIA 
(NESBITT & YouNG 1 982) gestützt, der im Niveau der Octon Fazi
es die niedrigsten Werte besitzt. In der Salagou Formation konn
ten erstmals Tuffe nachgewiesen werden (KöRNER 1999). An der 
Grenze Viala Fonnation/Rabejac Fonnation ändert sich der Cha
rakter des Vulkanismus von kalkalkalisch zu alkalisch (NM!LA 
1 995). Fossilien - Conchostraken, Triopsiden, Coniferen vom 
Dicranophyllum-Typ und Insekten - treten z. T. massenhaft in den 
während Starkregenereignissen als Zustromkanäle fungierenden 
Rinnen bzw. in Kolken der Salagou Formation auf, sind aber auch 
in einzelnen Ton- und Schl uffsteinen zu finden. Die Merifons Fa
zies geht aus der Octon Fazies durch Zunahme der Sehluffstein/ 
Tonstein-Zyklenfrequenz hervor. Sie enthält außerdem häufiger 
Schl uffsteine mit graugrünen Färbungen und Dolomitzementen. 
Neben Fe-Oxiden und Karbonaten (nicht quantifiziert) enthalten 
die Tonsteine von Octon und Merifons Fazies überwiegend Anal
cim (5-25 %), synsedirnentär bis frühdiagenetisch (K-Ar Dalie-

in Octon Fazies: 264 Ma) gebildetem Albit ( 1 0-30 %), Ill it  
%) und Quarz (0-20 9f,), Kalifeldspat tdtt nur in Graufazies 

und in der La Lieude Fazies auf. 
Mit der La Lieude Fazies setzt plötzlich eine grobklastische Sedi
mentation dm- bis rn-mächtiger, schichtflutartiger debris flow- und 
braided river-Ablagcrungen ein. Hohe CIA-Werte, das Fehlen von 
Analeim, dominierende graugrüne Färbungen und großdimen
sionale Schrägschichtungsmuster einzelner Rinnenkörper zeigen 
eine Zunahme der Niederschläge an. Der plötzliche Klimawech
sel i s t  wahrscheinlich Resultat oberpennischer Transgression 
(Bellerophon-, Zeehsteintransgression). 
Der am Calcit pedogener Karbonatknollen und karbonatisch ze
mentierter Schluffsteinhorizonte ermittelte Trend der Sauerstolf
isotope zu höheren Ö1 g0-Werten stimmt sehr gut mit Litho- und 
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Biofaziesmustern, tonmineralogischen und gcochemische 
l ysen überein, die ein evaporitisches Milieu 
mation au.c"'"'"''· 
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Isotopic composition of past seawaler yields eonstrains on the 
evolution and intcraction of biosphere and geosphere on 
cal time seales. This, in pa1ticular, is the ease for o11C and 
eompositions that relleel lhe i nterplay of biologieal and tectonic 
proeesses. The early reconnaissance studies PETERMAN el al. 
1 970, VE!ZER & HoEFS 1976) were recently cn,..,.rcMlorl 
resolution curves that were based on low-Mg 
as brachiopods and belemnitcs, from 
sequenees (e.g. KORTE 1999, ßRUCKSCHEN et aJ. 
1 999). For intervals with scarcc 
conodonts were utilized. The 

1icroscope, CL, SEM) and trace 
PIXE, BRUHN et al. 1997) for prcscrvation of their textures and 
chemical!isotopic signals. As a further advance on these studics, 
we measured the Ö13C values of sedimentary total organic carbon 

and the 87Sr/"6Sr ratios of conodonls from the PTB in Iran 
(Abadeh section) and Sicily (Sosio Vallev). both weil defincd 
conodont biozonation. 
For strontium isotopes, we analyzed eonodonts with a CAI 
(conodont alteration index) of  I in the  Sosio Vallcy and a CAI of 
2 to 2.5 in Abadeh. The "7Sri"6Sr reeord is characterized by an 
increasc from 0.7074 in the uppermost Perrnian to 0.7082 in the 
upper Lower Triassie. The o1.1c values of TOC from the Abadeh 
section vary usually between -24 and -26 %o (PDB ) during thc 

Permian, hut decrease to -28 .8 %o just below Lhe Pernlian-
boundary. Subsequently, within the l owermost Triassie 

conodont zone (parvus zone), they rebound to -25 %o, oscillating 
afterwards between -24 and -26 %o (PDB). The uppermost lJpper 
Permiau sediments of the Sosio Valley section also show depleted 
TOC o13C valucs of -28.2 %o (PDB),  followed by an increase to 
-26 %o in the lowermost Triassie conodont zone. 
The negative shift in carbon isotopes coincides wilh thc biggest 
mass extinction in earth history (KozuR 1998). This negative öuc 
shift may be due to re-oxidation of the exlincl organie material. 
After the mass extinction in Lhe uppermost Permiau the o13C"'r. 
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. 2.5 %o during the lower Scythian. The S r  iso
record is  generally related to tectonics and eontinent.1.l weath-

and the increasc in 87SrP'6Sr ratios the 
Lower Triassie may retlect enhanced erosion and suosequem 
sition of sediments rich in radiogenic Strontium. This ean be caused 
either by uplift of !arge continental areas or/and due to a world
wide drastic diminution of land plant cover on continents (also in 
wet  climatic zones, world-wide Scvthian eoal-gao ), a result of bi
otic crisis at the PTB. 

BRuCKSCHEN. P. ÜESMANN, S. & VEIZf.R, J .  
the European Carboniferous: 
and tectonics. - Chem. Geol., 161 :  1 2 7- 1 63, Amsterdam. 

BRUHN, F., KoRTE, C., MEUER, J., STEPHAN, A., & V!!IZER, J. ( 1 997): Tracc 
element concentrations in conodonts measured by the Rochurn proton 
microprobe. - Nucl. Instr. and Meth. in Phys. Res. B, 130: 636-640, Am
sterdam. 

KüRTE, c. ( 1 999): '7Sr/'6Sr-, o"O- und l:i"C-Evolution des triassischen 
Meerwassers: Geochernische und stratigraphische Untersuchungen an 
Conodonten und Brachiopoden. - Bochumcr gcol. u_ ge.otechn. Arb., 52: 
I 1 7 1  , Bochum. 

KozuR, H. ( 1 998): Some aspects of thc Pennian-Triassie boundary (PTB) 

and of the possib1e causes for the biotic eriscs around this boundary. 
Palaeogeogr. Palaeoelim. Palaeoeco., 143: 227 272, Amsterdam. 

PETF.RMAN, Z. E. HEDGE, C. E. & TouRTELOT, H. A. ( 1 970): Isotopic �:ompo� 
sition of Strontium in seawater throughout thc Phanerozoic time. -
Geochim. Cosrnochim. Acta, 34: 105- 1 20, Oxford. 

RAuP D. M. ( 1 979): Size of the Perrno-Triassic bottlcncck and its evolu
tionary implications. - Science, 206: 2 1 6-2 1 8, Washington. 

Vmzr.R, J. & HoEFs, J. ( 1 976): The nature of '"0/1�0 and l lCf12C secular 
tr�nds in sedimentary rocks. - Geochim. Cosmochim Acta, 40: 1 387-

1 395, Oxford. 
VJJJZER, J., ALA, D.,  AzMY, K. , BRUCKSCHEN, P., BuuL, D., BRUHN, E, CARDI.:N, 

G. A. F., DIENER, A. ,  EBNETH, S., GonDERIS, Y., .IASPER, T., KoRTE, C., 
PAWELLEK, F., PoDJ.AHA, 0. G. & STRAUSS , H. ( 1999): '7Sr/"'Sr , o"C and 
15"0 evolution ofPhanerozoic seawater. - Chem. Geol., 161 : 59-!l8, Am
sterdam. 

Seismic interpretation and structural modeHing of the 
Rotliegend along the northern Iimit of the Northeast 

German Basin 

\.JNIJI{AK, R., 

'i !::.UbNlJANI\., J.F.W. 

GcoForschun!!s7.entmm Potsdam, PB 3.3. "Sedimente und 
14473 Potsdam, *Universität Potsdam. 

ssenschaftliche Fakultät, Institut ftir 
Geowissenschaften, 1 4469 Potsdarn 

the cessation of compressive Variscan movement, Cen
tral was characlerized by a period of widespread basin 
forrnation accompanied by extensive rnagmatic activity (ZIEGLER 

1 990). In the study area, basin development is l inked with activi
ties the TESZ, leading to a complex relationship bctween 
Sedimentation and teetonics. 
To study the Lower Penni an basin morphologies and depositional 
architeetures of the initial northern Iimit of Lhe North-
east German an extensive database consisting of core ma-
terial and a network of commcrcial seismie profiles have been 
used. 
In the area several NW-SE-trending subbasins are developed. 
Howcver, Lhe internal stmcturc of thcse basins and, therefore, the 
depositional  pattern is  contro l l ed hy lhe dcvclopment of 
approximatcly N- to NE-trending half grabens reflecting E-W 
extension during this time. The observed slruclural style is  
i n tcrpreted as the b ri t t l e  rcsponse to deep-sea ted ducti le  
deformation along the NW-trendi n g  Trans-European Fau l t  
(BERTHELSEN 1 992). Dextral crustal shcaring had i l s  near-surface 
expression in the development of N -trending normal faults. 




