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As a consequence of heavy industrialization since the 1 9'h century, 
several main rivers within Northrhine-Westphalia became strongly 
polluted by industrial and urban sewage output and other sources. 
One of these rivers, the Ruhr, runs through the industrial area of 
the "Ruhr-region" from east to west and intersects several local 
industry centers. Over the last decades the economic structure of 
this region changed severly, with diminishing heavy industry and 
coal mining. This change in utilisation, the progress in cleaner 
production techniques and the greater environmental awareness 
within the population led to an improvement of river water quality. 
The water quality of the River Ruhr also improved over time, but 
this river as weil as its tributaries in places are still polluted, as 
documented in continuously published water quality reports. 
Along the River Ruhr, several flow-through lakes and reservoirs 
exist which are utilised for recreational purposes and water 
management. These lakes act as sediment catchment areas and 
provide excellent archives to study the Iang-term, i.e. month to 
several years, averaged pollution Ioad of the rivers, 
The recent input of pollutants into Lake Harkort, a Ruhr-reservoir 
near the city of Hagen, was determined based on surficial sediment 
analysis including those of the major tributaries of the catchment 
area. Geochemical and sedimentological analysis was performed 
on two grain size classes for 24 sediments, including determination 
of total amounts of carbon and sulphur, organically bound carbon, 
and magnetic susceptibility. Following organic solvent extraction 
by ASE and liquid chromatography separation (two-step MPLC) 
detection of selected pollutant classes like PCBs and PAHs was 
achieved by GC/MS . 
Distribution patterns and origin of the pollutants from Lake Harkort 
and its tributaries will be discussed. 
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On the southeastem Arabian Peninsula (in the Sultanate of Oman) 
the permocarboniferous Gondwana Glaciation resulted in the 
deposition of the extremely heterogenaus siliciclastic Al-Khlata
Formation (e.g. BRAAKMAN et aL 1982). The glaciogenic formation 
is of great importance for Oman's petroleum industry since its 
sandy parts hast major oil reservoirs. Particularly in southem Oman 
many oilfields are producing hydrocarbons from these Al-Khlata 
reservoirs. The main problern in exploration and production arises 
from the very sudden lateral and vertical changes of lithofacies. 
Therefore geological investigations have been carried out recently 
in a study area on the southwestem 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 (up to 750 m in the adjoining 
basin (BRAAKMAN et aL 1 988)) is due to condensed sedimentation 
on the Huqf axis. 
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Fig. I :  The lowermost tillite of the Al-Khlata-Formation (bright 
rock at back, hight ofwa11 5m) directly overlies intensively striated 
dolomites of the sedimentary basement (Precambrian). View 
towards the NE (= ice flow direction). Striation pavement, Wadi 
Al Khlata South, Oman. 

The geological investigations encompassed extensive field work 
as weil as a series of sedimentological methods such as thin section 
microscopy, SEM, X-ray diffractometry and grain size analysis. 
The following new aspects conceming sedimentology and depo
sitional environment of the Al-Khlata-Formation have been deri
ved: 
Geological surface mapping and columnar profiling are summa
rized in a type section showing three distinct layers of tillite. The
se indicate that the permocarboniferous ice sheet prograded over 
the study area for at least three times . Statistical clast counts in 
different lithostratigraphic units clearly reveal a changing spectrum 
of the clastic material over the time. 
The percentage of igneous and metamorphic clasts increases to
wards the younger tillites, revealing a progressing glacial abrasion 
deeper and deeper into the crust in the derivational area. 
The following sedimentological parameters of the Al-Khlata-For
mation have been confirmed: An intensively striated basement (see 
Fig. I )  and the occurrence oftill ites containing blocks up to several 
meters in diameter prove the glaciogenic origin of the formation. 
Statistical strike-and-dip measurements of cross-bedding and 
glacial striations give evidence for a NNE to NE oriented 
palaeogradient. This fact clearly contradicts the theory of AL 
BELUSHI et al. ( 1 996) who claimed the ice t1ow to be SW oriented. 
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The very heterogeneaus Al-Khlata-Formation was deposited dur
ing the permocarboniferous Gondwana Glaciation in the southem 
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