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Summary: Ground water resources are essential to the economic development of arid and semi-and lands, Although many
wells have been drilled in these dry lands, most have been based on conventional methods of seeking water in horizontal
aguifers. The concept of fracture zone aquifers, which are formed by secondary porosity in the hoest rock, provides additional
potential sources of ground water. Satellite inages. and their geomorphic interpretations, are very useful in the mapping of
fracture zones, and thus, their utilization is expected to increase the proven reserves of ground water. This resource,
however, should be properly managed and used sparingly, because most of it accumulated during episodes of wetter climates
1 the past; recharge from occasional rainfall is not usually enough to replenish the extracted water,

1. INTRODUCTION

Ground water resources are essential to the economic development of arid land regions, Even though in most of these
regions wells have been drilled in the past for both human consumption and agricultural use, much of the drilling was based
on conventional methods that seek water in horizontal layers of limited extent. Furthermore, the salinity in many of the
developed aquifers is high because the water percolates in the porous rock dissolving soluble salts. In addition, over pumping
of these aquifers results in water shortages. Thus, a perception has been created that ground water resources are scarce and
prohibition of pumping results in limiting economic growth in arid and semi-arid regions.

The application of a modern concept of ground water exploration may remedy the situation. This concept takes into account
ground water resources in "fracture zone aquifers.” Its basic premise is that major faults create fracture zones, which are
porous and may contain vast amounts of water in a network of aquifers. These are distinguished from horizontal aquifers in
that: (a) they drain numerous wadis in extensive areas and many extend for tens of kilometers in length; (b) they constitute
conduits to mountainous regions where the recharge potential from rainfall is high; (c) some may connect several horizontal
aquifers, and therchy increase the volume of accumulated water; (d) because the source of the water Is at higher clevations,
the artesian pressure at the ground water level may be high; and (¢) they are usually missed by conventional drilling because
the water is ofien at great depth reaching one kilometer or more.

The characteristics of fracture zone aguifers make them an excellent source of ground water in arid and semiarid
environments. Exploration for new water resources should take this into account to properly evaluate the amount of water
available for development plans in these dry lands.

Fracture zone aquifers are located by seeking major faults. The latter are usually clearly displayed in satellite images such as
those obtained by Landsat. Thus, the first step in evaluating the ground water potential of any region is to study the structures
displayed in satellite images to map the faults, fractures and lineaments. Such a map is then compared to a drainage map
showing wadi locations. The combination of many wadis and major fractures indicates a larger potential of ground water
storage. Furthermore, the intersection between major faults would increase water permeability, and hence, the water
collection capacity.

Upon completion of the selection of the most promising areas by detailed photogeologic interpretations and field study, three
steps are required to properly exploit the ground water resources including: (a) the selection of drilling sites and listing them
in the order of priority based on detailed geophysical ground surveys; (b) supervised test drilling keeping in mind the
potential of drilling through layers of economic minerals such as phosphates; and (c) supervised test pumping according to
modern scientific methods to carefully establish water quality and quantity.

It must be recognized that ground water resources in arid and semi-arid lands are scarce and must be properly used and
thoughtfully managed. Most of these resources are "fossil", having accumulated under wet climates during the geological
past. Today's rates of recharge from the occasional rainfall are not enough to replenish the aquifers. Therefore, the resources
must be used sparingly without exceeding the optimum pumping rates that

can be easily established Tor ciach arca,
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