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Abstract 

The relation between the porosity and permeability in interparticle-porosity reservoirs is 
controlled by particle size distribution and to some extent particle shape. Significant 
portion of the particles in chalk are biogenic and dominated by calcareous nannofossils 
with considerable variation in size and shape. Long-term changes in dominant coccolith 
taxa and assemblage size have been recorded throughout the Mesozoic and Cenozoic. In 
addition, nannofossils have systematic differences in diagenetic potential (i.e. tendency 
to dissolve and thus act as a source for cement). Therefore, different nannofossil 
assemblages potentially result in significant variation of reservoir and geomechanical 
properties. For example, Danian chalk (Ekofisk formation) exhibits lower permeability at 
the same porosity values compared to Upper Cretaceous Tor formation chalk. This has 
been attributed to the smaller constituent grain and pore throat sizes of the Ekofisk 
formation. In addition to a higher content of clay fraction, also the rapid decrease in 
coccolith assemblage size following the K-T boundary whereby larger Maastrichtian taxa 
were replaced by smaller nannofossil assemblages in the Danian, has been linked to a 
decrease in permeability values in the Danian age chalks.This study is aimed to test the 
hypothesis that variation in the calcareous nannofossil species assemblage of chalk 
affects the sedimentary texture and reservoir properties of the rock. For this 15 samples 
were analyzed from 7 wells in the Danish Central Graben and 5 stratigraphic levels of 
Danian to Barremian age. Nanno-palaeontological studies estimated the relative 
abundance of each species, general preservation of the assemblage (dissolution, etching, 
recrystallization), overall abundance of nannofossils and biometric measurements. 
Furthermore, the relative abundance and average size of microcalcitic particles and their 
relative abundance with respect to calcareous nannofossils was estimated in cases where 
chalk has undergone significant diagenesis. Backscatter SEM studies of polished sections 
were used to obtain the grain-size distribution through the image analysis. The results 
were combined with measured porosity and permeability data along with the insoluble 
residue and elemental composition identification (using XRF). Results tentatively indicate 



that the relation between porosity and permeability is influenced by nannofossil 
biometry, as indicated by the correlation between specific surface and average calcite 
particle size, which relates to average nannofossil size. This outlines that understanding 
the stratigraphic and lateral controls on nannofossil assemblages may potentially be 
used to predict the spatial heterogeneity of reservoir and geomechanical properties at 
the sub-seismic scale, leading to a more accurate reservoir models. Thus, some of the 
apparently random variation in reservoir performance (porosity-permeability relation, 
mechanical properties, response to enhanced recovery methods etc.) of rock types, 
which are comparable in terms of conventional measurable parameters, may be 
explained and hence predicted by variation in nannofossil assemblage. 

 


