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Fig. 11. Model of the reservoir of the Maastrichtian micritic limestones. Thin section photo in plane polarized light. Scheme of 
the rock texture. Three SEM photo with the highlighted micropores in the rock matrix.

Fig. 10. Model of the reservoir of the Maastrichtian chalk. Thin section photo in plane polarized light. Scheme of the rock 
texture.Three SEM photo with the highlighted micropores in the rock matrix.
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Their effective reservoir capacity is confined to the 
fracture zones. However, in the studied samples, zones of 
hydrocarbon penetration were found. They are confined 
to the fractures.

Apparently, along with fractures, these near-fracture 
zones with an average width of 0.30 mm will also 
contribute to the effective capacity (Fig. 12).

Conclusion
The investigation results allow to suggest three 

main conditions which constrain reservoir quality of 
the Upper Cretaceous carbonate rocks:

1) sedimentological – coccolithophorid dominance; 
2) degree of late diagenesis alteration – compaction 

and recrystallisation; 
3) fracturing intensity.
Though these deposits have low facies diversity, 

nevertheless the content of sediments at early stage 
constrains the following diagenesis alteration of these 
rocks.

As it is shown with an empirical relation (Bramwell, 
1999), a coccolithophorid limestone remains highly 
porous even after interdependent multidimensional 
alterations. Therefore, a forecast of the better-quality 
reservoir may significantly benefit with deducing from 
core data the facial conditions which are favorable for 
coccolithophorid flourishing and chalk formation. 

The data from a studies of core samples from the 
North Sea, the Gulf of Mexico and European outcrops 
(Scholle, 1977) showed that chalk porosity changes 
are depth dependent.

In the most cases this dependence is linear – the 
more is a depth, the less is a porosity. At the 2000–
3000 meters porosity is reduced to 10–20 %. It is 
connected with mechanical compaction which causes 
pressure dissolution at calcite grain contacts. The 
dissolved material then precipitates as a newly formed 
cementation. 

However, even in this case pure chalk has more 
pore volume than other limestones. The reasons for 

this are the chaotic grain distribution and significant 
amount of free sedimentary water. These conditions 
cause a decreasing of the compaction effect because 
an interpore pressure remains high enough (Glennie, 
1998).

In the wackestones and packstones with shell 
fragment abundance and intensive bioturbation, grain 
packing is more aligned. It causes a compaction effect 
intensification and vertical permeability reducing 
(Glennie, 1998; Fabricius, 2003). 

Additionally, clay content increase contributes to 
the porosity reducing: dissolution is more active at the 
contact of clay and carbonate minerals, and dissolved 
material precipitates here (Scholle, 1977).

The results of this work confirm the described above 
suggestions. Less packed chalk has bigger porosity 
values (20.4 % at a depth of 3419.55 m, core sample 
of the Sovetsko-Kurskaya area).

While a content of shell fragments and clay minerals 
increases, the recrystallization becomes more intensive 
and porosity has lower values (1.8–11.0 %). The 
isometric shape of pores in such rocks suggests the 
absence of secondary dissolution. 

The amount of interparticle pores (foraminifera and 
other shells) is not considerable and does not contribute 
to porosity significantly. Although the increase of fossil 
amount correlates with micritic calcite increase and 
porosity loss. 

The bioturbation intensity also correlates with 
porosity reducing. Probably it is because trace fossils 
are detected predominantly in the tight micritic matrix 
even if they are porous themselves. 

Therefore, a highly fractured zone of chalk may be 
considered as prospective fractured porous reservoir. 

It is necessary to estimate statistically significant 
amount of fracture porosity together with the additional 
volume of penetration zones along the fractures. These 
data will allow researchers to correctly calculate the 
volume of effective porosity. 

Fig. 12. Model of the hydrocarbon penetration zone along the fracture. Thin section photo in plane polarized light. Scheme of 
the rock texture.
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