
DOCTORAL CANDIDATE: Mohsen Kalani 

DEGREE: Philosophiae Doctor 

FACULTY: Faculty of Mathematics and Natural Sciences 

DEPARTMENT: Department of Geosciences 

AREA OF EXPERTISE: Petroleum Geosciences 

SUPERVISORS: Jan Inge Faleide, Jens Jahren,  

Nazmul Haque Mondol, Roy H. Gabrielsen 

DATE OF DISPUTATION: 22nd of June 2018 

  

DISSERTATION TITLE: Multiscale seal characterization in the North Sea 

- implications from clay sedimentology,  

well logs interpretation and seismic analyses 

  

 
The main focus of this PhD work has been on evaluating compaction 
processes and rock properties of clay dominated units to better constrain 
their sealing capabilities. Furthermore, with respect to importance of 
structural grain in later development of top seal units, tectonic evolution in a 
more regional setting with an emphasis on less know sub-salt stratigraphic 
units was investigated. 
 
Seals comprise an essential element of any petroleum systems. Furthermore, seals are 
important while disposing/storage of environmentally threatening substances including 
CO2 as the most important green gas in the world. The PhD research was conducted 
within the multidisciplinary project CO2SEAL. The motivation for the project has been 
that in order to reduce CO2 emissions and climate change Geological Storage of CO2 
should be evaluated as a possible major mitigation action. CO2SEAL aims at primarily 
assessing the long-term sealing capabilities of shaly seal rock units overlying potential 
adequate CO2 storage reservoirs. 
 
The presented research largely deals with understanding of sedimentary rocks with an 
emphasis on fine-grained siliciclastic rocks and the distribution and thickness variation of 
such rocks. In this study, acoustic and petrophysical properties (P-wave velocity and bulk 
density) of ten exploration wells in the Egersund Basin from two neighboring blocks were 
utilized in order to investigate compaction. Scanning Electron Microscopy (SEM) and X-
Ray Diffraction (XRD) analyses from selected wells and available total organic carbon 
(TOC) data were used to interpret the compaction processes and resulting rock 
properties. Uplift and erosion were also addressed. The petrophysical implications of 
source rock microfracturing of organic-rich shales as well as the effect of diagenesis on 
pore pressures in fine-grained rocks were studied. In addition, the pre-Zechstein 
structural grain and its influence on the development of the Egersund Basin area were 
addressed.  
 
The project Evaluation of the long-term sealing capabilities in the southern Norwegian 
sector of the North Sea for CO2 storage purposes (CO2SEAL) is funded by the Norwegian 
Research Council (NFR) and Statoil under the CLIMIT program, and has been carried out 
at Department of Geosciences, University of Oslo. 

 


