
One fine day, approximately 105 million years ago, volcanoes nearly appeared in what is now the settlement of Long-
yearbyen. Magma, essentially molten rock sourced from deep within the earth, was rising slowly upwards through 
the crust, melting its way through the host rock, with more and more magma pushing it upwards. In certain parts of 
the Svalbard archipelago, such as the eastern island of Kong Karls Land, the magma actually made it to the surface, 
resulting in widespread volcanism and lava flows covering large areas of the surface. In most other parts of the archi-
pelago, however, the magma never reached the Earth’s surface. Instead, it solidified several hundred metres below 
the surface, within the reservoir rocks targeted by the Longyearbyen CO2 lab. 

The rock that formed is called a dolerite, and is classified as a plutonic (intrusive) basaltic rock. In essence, this means 
that its crystals are slightly larger than that of basalt lavas, thanks to the longer time it took to cool. Thanks to inter-
action with both the host rock and the magma’s flow characteristics, the magma intruded both along sedimentary 
layers (resulting in sills) and across them (forming dykes). Field analogues, especially in the South African Karoo Ba-
sin, indicate that such sills often form characteristic saucer-shaped intrusions. So who said there were no UFOs on 
Svalbard? 

Why do we care? First of all, the dolerite intrusions act like internal walls in the CO2 storage reservoir. These barri-
ers may segment the reservoir unit into compartments, just like the rooms in a house. The storage capacity of the 
reservoir unit is therefore highly dependent on the size of the room a particular well is drilled into. In addition, the 
intrusions may buckle the host rock sufficiently to cause further fracturing. As Kei Ogata mentioned in his newsletter, 
before the summer these fractures are the critical element of the Longyearbyen CO2 reservoir. The more we have, 
the better.

But how can we see these intrusions beneath the ground? First of all, our favourite borehole DH4 has been drilled 
through a 2m thick intrusion at approximately 950m depth beneath Longyearbyen. Thanks to their very different 
physical properties to the sedimentary rocks they intrude, igneous intrusions are easily identifiable on seismic data. 
Both onshore and offshore, seismic lines indicate the presence of intrusions. And, last but not least, the mountain-
sides of Svalbard are the paramount evidence for igneous activity. Especially during the spring, when only the steep 
dolerite cliffs are visible on the otherwise snowed-in landscape.
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