
What is hidden in frozen ground?
- valuable for CCS -

During one day in September 2012, at the final stage of that year's drilling investigations, a 62 m core was 
retrieved from borehole DH8 at the CO  well park in Adventdalen. This almost continuous core extends through 2

the overburden from ca. 1 m below the ground surface to the bedrock-sediment interface at ca. 60 m depth. It is 
being studied to determine the ice content of the permafrost, as well as to infer sedimentary and permafrost 
conditions during the assumed Holocene and late-Weichselian depositional period. In addition, a number of 
collaborations with other Scandinavian institutions will expand the scope of the studies to other elements of 
geological and biological sciences.  
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Core retrieval in permafrost 
environments
Few studies have attempted to retrieve 
cores from permafrost environments to 
such depths. With some exceptions, 
previous investigations have been 
limited to a depth of ca. 10 m, and so 
focused exclusively on conditions 
within the near surface. 
A triple core barrel system with water, 
designed for retrieving cores in 
fractured or highly weathered rock, was 
successfully used to retrieve sediment 
cores from the permafrost layer.  The 
core was retrieved in 1.5 m long 
sections in a transparent plastic casing, 
and immediately placed in a freezer to 
r e t a i n  t h e  s a m p l e s  i n h e r e n t  
characteristics. The successful retrieval 
of core is attributed to the cohesive 
nature of the ice-bonded sediment.  

Figure 1. Retrieval of ice-bonded core from ca. 50 m depth, Adventdalen, 
September 2012. 

Objective and collaboration
We aim to develop an environmental reconstruction of permafrost and sedimentary conditions in Adventdalen 
based on the core studies. This will be obtained using cryostratigraphic and sedimentary evidence from the core 
in conjunction with local climate, sea level variation, and glacial history. Earlier studies from permafrost 
landforms in this region indicate that Holocene permafrost aggradation in Adventdalen likely began within the 
past 3000 years. Ice formation in permafrost yields cryostructures, which allow for the determination of the 
nature of permafrost aggradation, and the conditions under which sediment has accumulated.  Analysis of these 
ice formations will permit conclusions regarding the history of permafrost development in Adventdalen.

Figure 2. Drill site seen from air (photos: CO2 Lab archives).



 To establish the temporal variation in the sedimentation rate, samples have been taken from several layers for C  14

and optically stimulated luminescence (OSL) dating.  
Collaborations with the Center for Permafrost (CENPERM) at University of Copenhagen, University of Århus, 
University of Bergen, and the Nordic Laboratory for Luminescence dating will extend investigations to also focus 
on quality and lability of carbon present in the core material, amino acid racemization, and application of 
luminescence dating techniques on this type of sedimentary records. As such this core will form the basis for 
several master's theses both in Norway and Denmark.  

Significance
This is the first study which seeks to reconstruct the long-term permafrost and sedimentary history of 
Adventdalen. The results of this project will be used in evaluation of the physical state of the sediments under the 
prevailing thermal conditions, and can be expanded to assess the permafrost conditions throughout many of the 
valleys on Svalbard. This is an area of interest for carbon capture and storage; information regarding the 
condition of the overburden will have implications for environmental assessment and application of this 
initiative as well as regional resource development.

By Graham Gilbert ( . @unis.no), master student in physical geography at University of Oslo and UNISGraham Gilbert

Best wishes for the summer!
from the CO2 Lab team

Figure 3. Examples of frozen sediment from borehole DH8. a) ice-rich sediment at ca. 2 m depth; b) lamina at ca. 15 m 
depth; c) glacio-marine sediment at ca. 55 m; d) diamicton at ca. 60 m depth. Photos by G. Gilbert. 
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