
Close to 700 m under the furry feet of increasingly 
overheated polar bears and scooters hurrying past 
the old polar light station lays our planned reservoir:  
A three hundred meter thick succession of shallow 
marine and lagoonal deposits of the Upper Triassic 
Kapp Toscana Group. Envisage a vast, pleasant sea-
scape with sandy barrier islands sheltering a mosaic 
of muddy flats and tidal creeks from the open ocean 
to the west, and you get an impression of what the 
reservoir looked like 220 million years ago before 
embarking on an eventful journey through time 
which left our Mesozoic beach beauty looking, well – 
a bit worse for wear and troubled by uncertainty…..  

Volcanic intrusions in the Early Cretaceous; the collision between Greenland and Spitsbergen during the Tertiary rais-
ing a mountain chain and burying the reservoir under several kilometers of sediments; opening of ocean basins and 
sea-floor spreading to the north and west; uplift and extensive glacial erosion; all these events have left their mark on 
reservoir properties and architecture. 

Forecasting how CO2 will behave in the subsurface once injection commences involves getting this story, its players 
and its products right. Like Agatha Christie, Nature presents us with a well- known physical environment and a pretty 
standardized gallery of potential culprits. So, let’s figure out if the butler did it alone, or if that exotic dancer in chap-
ter four also lent a hand!

There are a number of observations suggesting that we are dealing with a somewhat unusual case. Compaction and 
cementation has severely affected the reservoir properties. Rock porosity and its ability to conduct fluids are very 
poor. Injectivity of the reservoir is nevertheless secured by the presence of ubiquitous fractures providing focused 
pathways for fluid flow as evidenced by the well tests performed in the lowermost 100 m of the well. A detailed frac-
ture analysis of the core suggests even better flow properties at shallower levels. Fractures thus play a key role when 
trying to build reliable predictive flow models. Narrowing down the inherently large uncertainties attached to frac-
ture characterization is one of the focal points for this year’s fieldwork and modeling.  

Outcrops of the Kapp Toscana Group exhibit volcanic intrusions shaped like gently dipping sheets and steeper walls 
which intersect the reservoir interval from bottom to top. A preliminary analysis suggests the overall geometry of 
these intrusive bodies resembles similar intrusive systems found in the Karoo basin in South Africa. Here stacked, 
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kilometer wide, saucer-shaped bodies subdivide the host rock into a number of isolated pressure compartments.  
Considering the fact that our reservoir forms no “trap” for fluids in the classical sense, but nevertheless exhibits an 
under-pressured of 50 bars, it could well be that the intrusions are the key to understanding not only the observed 
pressure anomaly, but also as yet un-observed constraints to lateral and vertical fluid flow. 

The factors influencing reservoir behavior are many. Modeling offers a way of organizing the observations, identify-
ing which factors are important and quantifying uncertainties with respect to flow paths and volumes available for 
storing CO2. The complexities offered by the sub-surface around Longyearbyen will continue to provide insights and 
thrills for students and researchers for years to come.   

By Jan Tveranger (Jan.Tveranger@uni.no)

News Letter nr 29- week 35 - 02.09.11 - Continued

Longyearbyen Co2 Lab


