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Abstract

An investigative study into the East Shetland Platform, part of the mature UK Continental Shelf petroleum province with a focus on
geochemistry. The platform bounds the Viking Graben to the west. It was a high throughout most of the Mesozoic, having been affected by
Variscan deformation. A thin veneer of recent Tertiary sediment cover is found. The platform is significant for clastic sediment routed through
incised valleys and channels on it, into the adjoining basin. Unlike the basin, there remains considerable scope for further exploration on
marginal areas such as the platform. The dataset consisted primarily of geochemical reports of highly biodegraded oils, dating back to 1977 of
wells drilled in the area. The aim of the study was to determine a link between oils found on the platform and basin based Kimmeridge Clay
Formation source rocks. This was done through evaluation of the biomarker data embedded in gas chromatogram and mass spectroscopy data
where available in the dataset. Isoprenoids such as pristane and phytane, and terpanes such as gammacerane provided the best indicators of
both source maturity and environment. Existing stratigraphic templates were adapted and applied to the raw data to further constrain outputs.
The results confirmed the decrease in oil maturity further inbound of the platform, while demonstrating the ability of distal Kimmeridge shales
to charge over long distances onto reservoir units on the platform. High well coverage in the area is conducive to 3D petroleum systems
modelling in future investigations. Application of statistical tests on biomarker variability posited a possible link between contamination and
the observed standard deviation in the measurements. This raises a possible avenue of further research into the effects of drilling on the natural
biomarker signature in mature petroleum provinces.
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2.GEOLOGICAL HISTORY & REGIONAL SETTING

1.ABSTRACT

An investigative study into the East Shetland Platform, part of the mature UK Continental Shelf petroleum province with a focus on geo-| |The pre-Mesozoic is poorly understood in the North Sea as few wells have penetrated it offshore. Roberts et al, 1995 discussed the im-

chemistry. The platform bounds the Viking Graben to the west. It was a high throughout most of the Mesozoic, having been affected by| |portance of pre-Mesozoic tectonic events as controls on rifting in the Northern North Sea. The NNE-SSW alignment of faults in the East
Variscan deformation. A thin veneer of recent Tertiary sediment cover is found. The platform is significant for clastic sediment routed| |Shetland Platform seems to suggest the influence of the Caledonian orogeny (Platt & Cartwright, 1998).

through incised valleys and channels on it, into the adjoining basin. Unlike the basin, there remains considerable scope for further explo-| |an important phase of Palaeozoic basin development and subsequent deformation is recognisable on the East Shetland Platform. The
ration on marginal areas such as the platform. The dataset consisted primarily of geochemical reports of highly biodegraded oils, dating platform itself was a structural high since very thin Mesozoic-Cenozoic cover is found on it. Until recently the ability to image below the

back to 1977 of wells drilled in the area. The aim of the study was to determine a link between oils found on the platform and basin| |pMesozoic was very poor. Exploration wells on the eastern flank encountered an unconformable surface though this must not be con-
based Kimmeridge Clay Formation source rocks. This was done through evaluation of the biomarker data embedded in gas chromato-| |fysed with the key Mid-Cimmerian Unconformity throughout the North Sea.

ram and mass spectroscopy data where available in the dataset. Isoprenoids such as pristane and phytane, and terpanes such as gam- . . . . .
8 P Py P P Phy P & The East Shetland Platform underwent limited subsidence during the Mesozoic. As a result Palaeozoic strata on the platform are less

macerane provided the best indicators of both source maturity and environment. Existing stratigraphic templates were adapted and ap- deeply buried than in the Viking Graben. The East Shetland Platform is overlain by 2 km of Tertiary. It forms a wedge that pinches out to

plied to the raw data to further constrain outputs. The results confirmed the decrease in oil maturity further inbound of the platform,
the west of the platform.

while demonstrating the ability of distal Kimmeridge shales to charge over long distances onto reservoir units on the platform. High well

coverage in the area is conducive to 3D petroleum systems modelling in future investigations. Application of statistical tests on bi- The Bressay discovery is located on the East Shetland Platform above buried extensional faults related to Late Jurassic rifting. Gravity sur-

veys suggest the East Shetland Platform promontory is cored by Late Caledonian Bressay Granite intrusion (Holloway et al, 1991).

omarker variability posited a possible link between contamination and the observed standard deviation in the measurements. This raises

a possible avenue of further research into the effects of drilling on the natural biomarker signature in mature petroleum provinces. - EAST SHETLAND PLATFORM )(TERT|ARY DEPOCENTRE
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Box plot for data variability using Pr/Ph ratio 9.CONCLUSION

1
Given the highly statistical nature of the raw data an attempt| | os . Biodegradation observed in majority of dataset wells.
was made at hypothesis testing using standard deviation of g: | | . Alkane evidence for bacterial influence as well as synthetic contaminants such as oil based muds (XP-07).
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ard deviation data to do so. Those wells that did possess reli- gii :::vg . Maturity trend seen to decrease away from graben source, however sporadic evidence of localised source inconclusive for Devonian
able standard deviation data are shown in Fig 11. these re-| | o3 - Min play.
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