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ABSTRACT

The paper is an outcome of the electrical resistivity measurement
carried out by the Ground Water Development Organization on RTLH
( Pirmahal-Chichawatni ). An attempt is made to compare the true
resistivity values and the trend of the apparent resistivity graph with
water conductivity and to suggest a relationship between the two. It has
been noticed that where formation is non-saline the true resistivity values
are high and the apparent resistivity graph is rising, where the formation
is saline the true resistivity values are low and the apparent resistivity graph
is declining. Also there seems to be a correspondence between the resistivity
magnitude and the degree of salinity. .

1. Introduction

The electrical conductivity of geologic formations is generally controll-
ed by the amount of water in their pore spaces and also by the salinity of
water. The greater the water content or the higher the salinity the greater
would be the formation conducting properties and therefore the lower the
resistivity. It is, therefore possible in a saturated formation to discriminate
between various areas of saline and non-saline water by measuring the elect-
rical resistivity of the formation. However it must be acknowledged that
the problem is not as simple as this and there are many limitations. For
example electrical properties of geologic formations also depend on lithology,
porosity, and the physical state such as compressibility etc,. The purpose
of this paper is to compare the true resistivity values and the apparent
resistivity graph with the data available for lithology and water quality of
test line H in Rechna Doab and to suggest a relationship between the salini-
ty of ground water at site and the true resistivity of the formation and the
trend of the apparent resistivity graph.

The plains of Punjab are formed of material derived from the
Himalayan Mountains as a result of weathering, erosion and subseqnent
transportation and deposition by various natural agents such as stream, wind,
glacier ect. The salts of sodium, calcium, aluminium and iron originally
present in the Himalayas and adjacent hills together with acid radicals of
chloride, sulphate and carbonate are therfore the basic chemical constituents
of the sediments of the plains of Punjab. The length of time that water
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is in contact with these sediments governs, to a large degree the amount
of material taken into solution by the water. In the Punjab plains the
hydraulic gradients of the ground water generally are low and the move-
ment of ground water is sluggish. Thus the ground water has ample
opportunity to dissolve much soluble material. In areas where the hydrau-
lic gradient is extremely low and or the availability of soluble material is

relatively high, conditions are favourable for the salinization of the ground
water.

The data analysed in this report is based on an electrical resistivity
survey carried out along test line H ( Pirmahal-Chichawatni ) in Rechna
Doab ( Fig. 1 ). In addition to water quality determinations, lithologic logs
( based upon drilling logs and electrical logs ) of all test holes, drilled along
this line are available, fig: 2 (a) — 2 (g). The water quality is based on
conductivity test made in the water chemistry wing of the Ground Water
Development Organization,

An approach to utilize the true resistivity values and apparent
resistivisy graph for determining the salinity of a formation is made by a
graphic presentation of the apparent resistivity in ohms-cm against water
conductivity in micromhos at the same location. True resistivity values
determined by applying the theoretical three layer curves of wetzel and
Mc Murry are also given on the top of figs. 2(a)-2(g).

The term saline water used in the present paper means water having
a conductivity of 1800 micromhos or more. The term non-saline or fresh
water means water with a conductivity of less than 1800 micromhos. This
method of defining the salinity of soil or water in terms of conductivity is
based on experiments and is commonly used in the united States and other

countries and has special advantage for us because of its known relationship
to. resistivity.

2. Discussion of the Problem

In this study a comparison of the true resistivity magnitude and the
apparent resistivity graph with the existing lithologic and water quality
data of the test line has been made in order to find a relationship between
the true resistivity and trend of the apparent resistivity graph and water
quality. In other words the problem is whetheér siline water zones can
be delineated with resistivity measurements.

: A resistivity curve represents a combined effect of the geologic forma-
tion including its water content and the quality of water. The geologic
formation presents many variables such as mineral content, grain size,
porosity, permeability, compressibility etc. Hence examining a resistivity curve
and postulating that the rise and fall in the apparent resistivity graph or
true resistivity is due toa variation in quality of water rather than a lithologic
variation would perhaps appear irrational. Particularising, a resistivity drop
may not only bz due to saline water but might well be due to clay or silt
layers or lenses which have low resistivity values. To eliminate such
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