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part of the Arabian Perinsula (Braaxman et al. 1982). The
glaciogenic formation consists of a sequence of glacially gener-
ated shalcs, siltstones, sandstones, conglomerates and tillites with
numerous vertical and rapid lateral facies changes. The formation
is one of the key oil-bearing reservoirs in south Oman accounting
for 18% of south Oman’s total Stock Tank Oil Initially In Place
(STOIIP). Lateral facies relationships are complicated by synde-
positional salt withdrawal and dissolution, pronounced palaeoto-
pography on the basal unconformity and intraformational uncon-
formities, causing difficulties in accurate lateral and vertical pre-
diction of both reservoirs and seals (SCHONICKE 1999).

Geological and sedimentological investigations have recently been
carried out in a study area on the southwestern flank of the Huqf
axis where the best outcrops of the Al-Khlata-Formation are found.
Here the formation’s thickness of only 70 m (Witte 1999) - com-
pared with up to 750 m in the adjoining basin (BRaakmax et al.
1988) - is due to condensed sedimentation on the Huqf axis.

The field investigations encompassed statistical strike-and-dip
measurements of cross-bedding and glacial striations giving
evidence for a NNE to NE oriented palacogradient. Palaeocurrent
markers were measured in three litho- stratigraphic levels: A total
of 400 glacial striae (on the top of the sedimentary basement), 111
cross beds in silty sandstones (glaciofluvial) and 184 cross beds in
conglomeratic sandstones (high energy glaciofluvial) have been
measured (Fig. 1).

The northeasterly to northerly oriented palaeocurrents correlate
very well with the palaeoflow patterns of permocarboniferous
Gondwana. Moreover the results clearly contradict the theory of
Avr-BeLusHr et al. (1996) who claimed that the Gondwana Glacia-
tion eriginated from a mountainous glaciation due to crustal uplift
with SW-oriented palaeoflows.
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The NE-German Basin (NEGB) is part of the ESE-WNW strik-
ing, cratonic Southern Permian Basin of Central Europe. Its evo-
lution commenced in the Late Carboniferous with the deposition
of the Permo-Carboniferous volcanics. Thick sediments were ac-
cumulated during the subsequent phase of subsidence in the Permo-
Triassic. The present day structural setup of the basin is character-
ized by halokinetic movement of the Zechstein evaporites and EESE-
WNW striking features along the northern and southern margin
related to Late Cretaceous inversion tectonics.
Thereconstruction of the thermal and chemical evolution of palaeo-
fluid systems in the NEGB was approached through petrographic,
microthermometric and stable isotope analysis of samples from
drillcores in the vicinity of the BASIN 9601 DEKORP-traverse.
The use of optical cathodoluminescence allowed the further dif-
ferentiation of mineral phases and identification of mineral growth
patterns.

Thefocus ofthe investigations was set on the diagenetically formed
mincral assemblages. A distinction was made betweenearly (cal-
cite, dolomite, anhydrite, quartz and late (quartz, calcite, illite,
chlorite etc.) diagenetic cementing minerals. Joints and fractures,
formed during the late Triassic subsidence, are filled with calcite,
anhydrite and quartz. They are characterized by fluid inclusion
salinities of 15-30 NaCl equiv. wt.% and mineral forming tem-
peratures of up to 220 °C. The peak of the progressive basin sub-
sidence during the Jurassic is characterized by fluid inclusions
with salinities of 5-25 NaCl equiv. wt. % and maximum tempera-
tures of 390 °C in the Rotliegend volcanics of the central basin
(BrecHT & WoLrGramm 1998). A younger fluid system, appar-
ently related to rcactivation during the Cretaceous inversion, re-
sulted in the formation of baryte, fluorite, anhydrite and quartz.
This fluid system is characterized by an abundance of CH_- and
N,-containing inclusions as well as distinctly lower temperatures
of melting and homogenization of the aqueous inclusions. The
further characterization of the electrolyte composition of the aque-
ous phases in fluid inclusions was achieved by Cryo-SEM-EDS
analyses (WoOLFGRAMM & ScHMiDT Mumm 2000). This showed that
the early (Triassic) diagenetic fluid system is marked by NaCl-
dominated compositions with only minor CaCl, and MgCl, con-
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tributions. The younger (Jurassic) fluids are characterized by high
salinities of complex compositions, dominated by CaCl, + MgCl,
+ NaCl + KCI or NaCl + CaCl, The fluid composition appears
highly dependent on the respective wall rock type and resembles
the assemblage of autigenic or hydrothermal minerals. The
microthermometric investigations further used to reconstruct the
thermal evolution during progressive basin evolution. Homogeni-
zation termperatures of fluid inclusions suggest a gradual tempera-
ture increase down to the base of the Upper Rotliegend sedimen-
tary units, following a variable thermal gradient of 20 to 40 °C/
km. Below this, the gradient is strongly reduced to <10 °C/km,
following an almost isothermal course in the Rotliegend volcanics.
The often sharp temperature increase on the top of the Rotliegend
volcanics is another characteristic. This temperature increase in
combination with the low thermal gradient implics an intense heat
flow as can only be achieved considering extensive convective or
advective processes. The massive Rotliegend and Zechstein units
of low permeability would have acted as a fluid flow barrier in
this process.

Determination of the source of the mineral-forming fluids was
approached by stable isotope analyses (80, 8"C, 8"'S) of newly
formed minerals (calcite, sulphides, sulphates). Carbon (-8.9 to -
4.9/  PDB)and oxygen (17.9to 24.1 //  SMOW) isolopic ratios
arc similar to those of vein deposits in the middle and Lower Harz
mountains but distinct from the sulphide mineralizations of the
Upper Harz (Bad Grund). 6*S values of 46 */ to 11.3%/ CDT
indicate a derivation of the sulphur from the Zechstein evaporites.
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Erste Ergebnisse sedimentpetrographisch-geochemischer Unter-
suchungen (O/C-Isotopenmessungen, Dinuaschliff-Analysen ent-
lang der Stalagmiten-Wachstumsachse) in Verbindung mit Th/U
(TIMS-Thermal Ionization Mass Spectrometry)-Datierungen an
einem spit- bis postglazialen Stalagmiten aus dem Hoélloch wer-
den hinsichtlich ihrer Palioumweltrelevanz interpretiert. Das
Holloch (u. a. ScHMIDT-THOME 1961) liegt mit einer Eingangshhe
von 1450 m i.NN ain NE-Rand des Golttesackerplateaus etwa 10
km stidwestlich von Oberstdorf. Der untersuchte knapp 30 cm lange
Stalagmit Stal-H6l-1 war zum Entnahmezeitpunkt aktiv.

Datierungen: Das Wachstum von Stal-Hol-1 umfalt das gesamte
Postglazial und zumindest Teile des Spitglazials. Eine Extrapola-
tion der basalen Wachstumsrate (12 pm/a) deutet auf einen
Wachstumsbeginn voretwa 13.800a BP (spitglaziale Warmphase;
Bolling/Allerdd) hin. Die mittleren Wachstumsraten variieren
zwischen |1 pm und 35 um/a, ein markanter Anstieg der Wachs-
tumsrate von 12 auf 28 pim/a liegt im beginnenden Atlantikum.

Makro-/mikroskopische Ausbildung: Der grofite Teil von Stal-
Hol-1 besteht aus einschluBfreien/-ammen, nicht poriisen - makro-
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skopisch klaren - und in c-Achsen-Richtung stark verlingerten
Calcitkristallen. Nur die basalen 6,2 ¢m (etwa bis Ende Boreal)
sinddurchbreitere einschluBl- bzw- porenreichere ~makroskopisch
milchigere - Zonen charakterisiert.

Stabile Isotope: Die §'*O-Werte zeigen starke Variationen bis zum
Beginn des Priboreals, danach einen kontinuierlichen Anstieg bis
zum Ende des Boreals und anschlieBend bis heute recht geringe
Schwankungen um den Mittelwert. Bei den 8"“"C-Werten ist zum
Wachstumsbeginn eine starke Anreicherung von "C erkennbar,
und anschlieBend deutliche Schwankungen bis zum Boreal-
Atlantikum-Ubergang. Nach recht konstanten Werten im gesam-
ten Atlantikum folgt eine Phase sehr niedriger §*C-Werte im mitt-
leren Subboreal und anschlieBend bis heute ein Trend zu schwe-
ren Werten.

Kristallausbildung, rezente Sinterisotopie bzw. Niederschlags-/
Tropfwasserisotopie und die Entwicklung der Isotopieentlang ein-
zelner Wachstumslagen (nach Henpy 1971) deuten iiber den ge-
samten Stalagmiten auf Sinterbildung im isotopischen Gleich-
gewicht = ohne kinetische Effekte hin.

Interpretation: Die 8'*O-Werte sind als Proxy fiir die nacheis-
zeitliche Niederschlagsisotopen/l'emperatur-Entwicklung zu se-
hen (hohere 8-Werte — hohere Temperaturen). Einer Erwiirmungs-
phase im Bolling/Allerdd folgt ein Kiltecinbruch in der Jiingeren
Dryas (YD) und anschlieflend eine stetige Erwiirmung bis zum
Beginn des Atlantikums. Die anschlieBende Phase bis heute ist
durch Temperaturstabilitit geprigt. Diese Entwicklung der O-
Isotopie ist - insbesondere fiir den Glazial-Postglazial-Uibergang -
auch in anderen Klimaarchiven nachgewiesen (Eiskerne - u. a.
DansGaarp et al. 1993; Alpensee-Sedimente - u. a. Eiwcxer 1987).
Die 8"C-Werte spiegeln zu einem groBen Teil die Vegetations-
entwicklung im alpinen Raum wider. Die Anreicherung leichten
Kohlenstoffs zu Wachstumsbeginn zeigt die rasche Entwicklung
einer Vegetationsdecke im Bolling/Allerdd an. Der Kélteeinbruch
der Jiingeren Dryas dokumentiert sich durch hohere C-Werte in-
folge geringerer Bodenaktivitdt. Eine Stabilisierung der
Vegetationsdecke wird offensichtlich nach starken Schwankun-
gen (Priboreal/Boreal) im beginnenden Atlantikum erreicht. Die
niedrigen Werte im mittleren Subboreal korrelieren mit einer in
den Schweizer Alpen nachgewiesenen intensiven Bodenbildungs-
phase (GaMpER & SuTir 1982). DeranschlieBende Trend zu schwe-
reren C-Isotopen konnte moglicherweise mit einer anthropogen
verursachten Absenkung der alpinen Vegetationsgiirtel durch
Schaffung von Kulturland zusammenhiingen.
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