
The key factors controlling reservoir quality of the 

Middle Cambrian Deimena Group sandstone in West 

Lithuania 

LIN AS KILDA & HENRIK FRIIS 

Kilda, L. & Friis, H. 2002-06-26: The key factors controlling reservoir quality of the Middle 
Cambrian Deimena Group sandstone in West Lithuania. Bulletin of the Geological Society of Denmark, 
Vol. 49, pp. 25-39, Copenhagen. https://doi.org/10.37570/bgsd-2003-49-03

Sandstones of the Middle Cambrian Deimena Group are commercially important as they make up 
the largest part of the hydrocarbon-bearing reservoir in 15 oil fields discovered in West Lithuania. 
However, the sandstones are characterised by a very complicated spatial distribution of reservoir 
quality. In order to better understand the distribution of reservoir properties and their controlling 
parameters, eighty-two sandstone samples from twenty-one boreholes were studied by means of 
thin section description, scanning electron microscopy, using backscattered and 
cathodoluminescence modes and clay fraction analyses. Generally, the sandstones are strongly 
cemented by quartz, result­ing in almost total destruction of porosity but porous domains with 
preserved early stage quartz cement occur in a complex pattern. The close location of the early and 
late stage overgrowth types indicates that some sandstone parts were preserved from intense 
authigenic quartz precipitation. We believe that early carbonate cement was such an inhibitor. 
Detrital quartz grains in carbonate ce­mented domains are mostly free of authigenic quartz and as 
a rule show weakly compacted fabric as compared to the quartz cemented parts. Moreover, large 
secondary pores are located close to the carbonate cemented domains and indicate that some 
carbonate cement eventually dissolved. Appar­ently, the best reservoir properties within the 
generally strongly quartz cemented Deimena Group sandstones are found in domains where 
dissolution of the early carbonate cement took place. 
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The succession of Cambrian sandstones in the Baltic 
Basin contains several hydrocarbon reservoirs and is 
considered to be the most prospective part of the sedi­
mentary sequence for petroleum exploration in the re­
gion. Approximately forty oil and gas accumulations 
have been discovered in the sandstones onshore and 
offshore Poland, the Russian Kaliningrad enclave and 
onshore Lithuania. This includes fifteen oil fields that 
have been located in the western part of Lithuania 
within Middle to Upper Cambrian sandstones. 

In order to enhance oil production, the distribution 
of good or tight reservoir rocks should be described 
within an oil field. However, vital formation evalua­
tion parameters such as porosity and permeability 
have an extremely complicated distribution even on a 
single oil field scale. Closely located wells within an 
oil field may have extremely different reservoir quality 

- one has commercial net pay thickness while another
has no potential flow units and is impermeable in the
pay part of the succession. This vertical and lateral
heterogeneity of reservoir properties is caused by a
number of diagenetic alterations, chiefly by quartz
cementation. Separate parts of the Middle to Upper
Cambrian succession are completely cemented by
quartz leaving just a few percents of porosity and
extremely low permeability while others have more
than 10% porosity and permeability up to a few Darcy.
Recently compiled generalised porosity maps of the
Deimena Group show the average porosity to be from
4 to 12 percent in West Lithuania, located in the central
part of the Baltic Basin (Vosylius & Vaznonis 2000).
As a general trend, the lower prospective part of the
Middle Cambrian - the Pajuris Formation - has 1.5
times higher porosity than the overlying part of the
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