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3D X-ray imaging techniques and computational methods have been rapidly developing the last 10 
years. This allows us to predict petrophysical properties from chalk by 3D characterization using X-
ray nanotomography with subsequent numerical analysis and simulations. This field is often 
referred to as Digital Core Analysis [1]. During the last 5 years we have developed and teste the 
methods for tighter carbonates, primarily chalk. The porosity of the North Sea chalk fields is often 
very high but the small grain sizes, due to the origin of coccoliths, and narrow pore sizes results in 
low permeability. The range of parameters that 
can be derived from digital models of the 
porous materials is very dependent on the 
resolution of the 3D images [2]. To investigate 
the feasibility of using imaging, combined with 
numerical determination and prediction of the 
petrophysical properties, we have investigated 
a series of chalk facies, covering the entire 
Upper Cretaceous epoch from Cenomanian to 
Maastrichtian and the Lower Paleocene 
Danian. We collected data from 103 core 
plugs, which had initially been subjected to 
classical core plug analysis, using high 
resolution X-ray imaging. We extracted, on average, 14 chips from each core plug and imaged 
these at SPring-8, Japan and from the resulting 3D images, we determined the petrophysical 
parameters for each sample, using an automated procedure [3]. All of the data were compared to 
parameters derived using classical core plug analyses.  

Here we will present the method together with results produced as part of the project P3 – A 
Package to Determine the Petrophysical Parameters from the Nanoscale Properties of Chalk. 
Currently we have begun applying the presented methods on Lower Cretaceous chalk samples to 
investigate the predictive power of these more complex and inhomogeneous chalk samples. We 
expect that such investigation can help providing a more complete picture of the properties of 
Lower Cretaceous chalk from the North Sea Basin.  

  

Figure 1: Petrophysical parameters will be determined 
from microscopic rock samples as an alternative to the 
classical SCAL methods.  


