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ABSTRACT

The reasons of basin’s formation are:unsteady states of substance in deep zones of tectono-
sphere ,increasing of asthenosphere thickness and decreasing of the crust thickness eonsequent-
ly. There are some levels of energetic instability in most of sedimentary basins. It reflects in
nonlinear exchanging of properties of the rocks.

The anomezlies of density,porosity,water saturation and others are distiguished in different
depths in different types of rocks. The main processes that determine the existence of anomalies
are structure-compositional features of rocks and thermo- and electroconductivity.

Probably it’s import to construct computer model of changing of rock’s properties in dif-
ging



1995 4 (2) AR AT R S A W RIERL 151

ferent types of rocks and in different geodynamical and thermal conditions,using method of tem-
perature calculation according with depth and PT-factor. The nonlinear exchanging of density,
porosity and others determine the existence of circulating cells in which different fluids circu-

late. The prediction of instable levels is the key for prospecting of mineral resources.

The deep drilling shows that properties of the rocks chance nonlinear with'dept*h.
There are some levels of energetic instability in most of sedimentary basins. The anomalies
of density, porosity, water saturation and drops of temperature gradient were marked on
these levels.

The reason of these anomalies is interaction of different lithofacies of sedimentary
rocks and the position of rocks in sequence. The most reaction ability is characteristic for
many mudstones and coal-bearing formations. The alteration of sedimentary rocks have
waving nature expressed in macrocyclic structure of sequences in according of tectonic
phases and alteration of transgressions and regressions. The compositions and structures

of rocks, their thermoconductivity determine the changing of the secondary properties.

Our collected data show that packing of Porosity %
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lowers. Density increase and porosity decrease
with depth. On the first stage porosity reduc-
tion in upper strata is resulted by displacement
and conformation of grains. A more intensive
primary porosity reduction at interval 2000—
3500 m is related to mechanical compaction and
beginning of pressure solution. A sharp de-
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Tertiary sandstones as function of burial depth

in North Sakhalin, This curve are schematics

but it is established on data statistical procesé— Fig.1 Changes in porosity with depth
ing. At the upper part of the section we can ob- in Tertiary deposits of North Sakhalin
serve a relatively rapid increasing of density and rapid decrease of porosity. More lowe:
the secondary porosity and the undercompaction (decompaction) develope. Such change o
porosity and density with depth is to be explained by their compaction-decompaction equi-
librium. We named it the waves of compaction-decompaction and distinguish 2 or 3 wave:
in stratisphere.

The correlation between compaction and depth was influenced by secondary porosity.
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It was formed by partial to complete dissolution of grains and cement. An important role
play new pores creation, they were created by dissolution of carbonates and then other
minerals. The common and usual reason of carbonate dissolution is carbone dioxide which
are generated by the thermal maturation of organic matter. The other agent for carbongte
dissolution is organic acids as product of organic transformation. Secondary porosity is not
strictly related to depth. Usually it make up the greater percentage of total poraosity be-
tween depths 2500—3500 m in terrigenouos section. In silicites and carbonate rocks may
be another depths. The depth depends upon temperature regime also.

The good reservoirs properties at big depth seem to be related to abnormal pressure
zones. This abnormal pressure acts as buffer, reducing the effective stress loaded on sedi-
ments. Into some basins on moderate depths shales contain sufficient percentage of inter-
layered smectite-illite composition between other clay minerals. A 20—25% of interlay-
ered mineral of this type in shales is enough common in many regions. We consider that
the main reason of abnormal pressure in pores of muds and associated sands is compaction
of mud and transformation of clay minerals accompanying by pressing out of junction
(linked) water.

In case of strong interaction the processes of decompaction and increasing of high fluid
saturation of rocks develope very much. The high temperature gradient appears under lev-
els of instability state. These levels are the boundaries of blocks or geological “cells” in
which irregular distribution of pressure and temperature take place. The generation of cir-
eular convection is result of this situation. Different fluids are involved in convective circu-
lation, it’s good factor for beginning of hydrocarbon migration. Moreover these levels are
favourable for development of displacement along the beds and generation of subhorizontal
shear zones. We see examples of such movements in Bering and Okhotsk seas (Fig. 2). In
the low parts of sedimentary basins the vertical ubflows are more effective, in upper parts
the lateral {lows are more strong. It’s important structure-forming factor in basins espe-
cially for oil-gas migration. The formation of traps and redistribution of fluids take place
simultaneously.

The application of sedimentary basin data base to different specific problems has aca-
demic and practical aspects. Probably it’s possible to constract computer model of changes
of rock properties in different types of rocks and in different geodynamic and geothermal
conditions, usirig the method of temperature calculation according to depth and pressure-

temperature factor.



