























In the study of filtration leaching of saline soils (Bepwurwuu, 1957), the process
kinetics is described by the equations
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for dispersed salt particles in soil, and
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for salt crusts coating soil particles, where «;, is the dissolution rate constant, M, — the
concentration of the saturated solution, M — the actual concentration of solution.

It has been theoretically proved and experimentally verified (B e p ur u u, 1957) that the
dissolution rate constant (u,) depends on the velocity of groundwater flow (v), the varia-
tion being of the type a,=f(y/Vv).

Dissolution of carbonate rocks differs considerably from salt leaching of soil. The
most important features of the process are:

— The amount of matter to be dissolved (N) is practically limitless;

— The carbon dioxide content of groundwater is the main factor in carbonate rock
dissolution. Water is enriched in carbon dioxide from the atmosphere and from the soil
horizons. The faster it infiltrates the carbonate massif, i. e. the higher its velocity, the more
aggressive its action.

Considering the specific features of carbonate rock dissolution we conclude that the
kinetic equation (5) is better suited to describe the process. We should note at once that
equatlon (5) applied to the dissolution of carbonate rocks leads to results which differ at
least in two ways from those for soil desalination. First, the dissolution rate constant is
related to the velocity of groundwater flow by a different type of function. Second, the in-
finitely large quantity of N prevents the occurrence of the second dissolution phase as defin-
ed by Verigin. The process will always remain in its first phase, i. e. the matter being dis-
solved is inexhaustible.

After this analysis we transform the differential equation (3) into
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Omitting discussions of the analytical solutions of equation (6) we shall analyze two cases
of appreciable influence of groundwater flow velocity on groundwater mineralization.

Let us consider a carbonate massif containing karst zones at different levels one above
the other. Groundwater moves rapidly in the karst zones whereas in the water-resistant zo-
nes inbetween its velocity is many times lower. At high flow velocities the conductive con-
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tribution to mass transfer (D%?) is negligibly small. Furthermore, the convective remo-
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val of salts (vad—x> prevails over the supply of salts through dissolution (na, (M,— M)).
Hence, groundwater will be less mineralized in the karst zones. At low groundwater flow
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velocities, the relative contributions of the terms (DTxf) and (n ap(M” — M)) become great-
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er. At the same time the convective removal of salts (v ()T) decreases. All this results in a

relatively higher groundwater mineralization in the water-resistant horizons of the carbo-
nate massif. In practical terms, the arguments above impose constraints on the possible
interpretations of logging data. Thus, a reduced groundwater mineralization (increased
electric resistivity, respectively) infers extensive karst zones. This analysis is valid for the
Al Sinn basin. In a different hydrodynamic and hydrogeochemical environment the same
reasoning may lead to a different interpretation of logging data. In the Mhardeh area, for
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instance (M ollov,Sarkis, 1987) karst zones show at times increased mineralization,
at others reduced mineralization. This means that the specific hydrogeological conditions
should always be considered.

The coastal part of the basin represents a specific hydrogeochemical environment.
In the marl cover of the aquifer in the Cenomanian-Turonian limestone series, groundwater
is practlcally stagnant or if it flows its ve]ocny is very low. Salts are exchanged in this cover

anian-Turo-

nian limestones, salts are taken up by karst flows which creates conditions for a vertical
conductive salt transfer in the marl cover described by a differential equation analogous
to that in conductive heat transfer. Therefore, formula (2) can be used to estimate the period
of time (t,) during which vertical salt transfer will spread throughout the water-resistant
cover and mineralization of surface groundwater will start to get lower. For a coefficient
of molecular diffusion D=10-* m*/day, t,=70.10° days=190 000 years. The hydrogeoche-
mical process is considerably slower than the geothermal one yet, over a comparatively
short period of geological history, the effect of karst zones in the Cenomanian-Turonian
sequence may reach the surface reflecting on groundwater mineralization there. Therefore,
the hydrogeochemical behaviour of groundwater in the surface layers may serve as indication
of the hydrodynamic situation in depth.

The so-called double porosity hydrogeochemical effect has been observed in the Al
Sinn basin (Mo 1 71 0 B, 1987). It consists in a specific variation of groundwater chemical
composition in time. Water is of hydrocarbonate-sodium composition during summer and
autumn changing to hydrocarbonate-calcium composition during winter and spring. This
hydrogeochemical effect is directly related to the nature of karst and to the extent of its de-
velopment, and is determined primarily by the neotectonic elevation of the area. Neotecto-
nics more or less hastens or retards hydrodynamic processes, therefore the double poro-
sity hydrogeochemical effect may at least supply useful indications concerning the hydro-
dynamic structure of the underground flow. The effect, if present, suggests that the bulk of
groundwater flows along large karst channels.

Translated by I. Vesselinov
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