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Permeability of 50 samples of different type of crustal rocks; granite, granodior-
ite, diorite, basalt, gneisse, amphibolite, serpentenite, marble, limestone, aleurolites,
dolomite and sandstone was measured at temperature up to 600oC and effective pres-
sure up to 200 MPa. The main tendencies of rock permeability behavior at high
temperature and pressure were found. Pressure increase always leads to permeabil-
ity decrease. At temperature increase permeability may increase or decrease within
the entire temperature range or to undergo inversions. At first permeability decreases,
reaches a minimum and increases with subsequent heating. It was found that such per-
meability behavior is governed by rock microstructure transformations due to com-
petitive effect of temperature and pressure.

The experiments at simultaneous temperature and pressure elevation, simulating in
situ conditions of the deep continental crust were also carried out. Effective pressure
in the experiments altered as Peff =Plith − αPfl. Plith and Pfl were calculated using
the data on rock and water mean density,α was assumed to be 0.85. Temperature was
elevated according to the thermal gradients typical to platforms - 9oC/km, or shields -
18oC/km, or orogenic belts - 26oC/km.

The common tendency is the permeability decrease with depth increase. However,
the trend gradients are different and may be inconstant. Hence, the deep seat rocks
can vary greatly in permeability and against the common background of permeability
decrease with depth; local deep aquifers may occur.

The universal trend for the continental crust was also obtained on the basis of statistical



processing of the experimental data. Permeability (k, m2) depends on depth (H, km),
as log k = a + bHc, where a= -12.55, b = -3.289 and c = 0.2192. The mean permeability
values range from 2.82×10−13±1.5 m2 near the Earth’s surface to 1.17×10−20±1.5m2

at the depth of 40 km.


