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Various Problems on the Resistivity of Formation Water (Rock Resistivity 1)

Yoshihiko Ono ' ‘ - .

Abstract

In this report, various problems on the resistivity of groundwater or formation water which
plays an important role in-conductivity of rock are discussed from standpoint of applied geophysics.

Firstly, the significance for the occurrence of groundwater in' electrical prospecting is
discussed briefly, and nextly the effects of various factors on the resistivity of formation water are

considered in detail.

In fossil Water, the concentration of dissolved salt (NaCl) can profoundly affect the resistivity
of water, but the composition effect is not so important as in fresh water. Temperature produces
also great influence on the fossil water resistivity, but produces no material influence on the shallow
groundwater. The pressure effect may be generally neglected in this case. o

In electrical log interpretation, these factors have been considerably studied. In this report
specially, the composition effects of the fresh water resistivity are considered in detail. ‘

1) Relative contributions of important ions to water ‘conductivity or conversion factors from -

" their concentration to NaCl concentrations are approximately calculated.

2) Fresh water resistivity p is expressed in the next form

m

0= mi s
Z o

where pf is resistivity of each salt (dissolved in a given fresh water) which has so-called
““ concentration in normality ”’ equal to the total electrolyte ‘‘concentration in rormality >’ s,
and also s is “‘ concentration in normality >> which each salt actually holds in that water.

Finally, possibility of applying information of groundwater resistivity to geologlcal problems

is considered.
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