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ABSTRACT, The Usfan basin. covering some 2.000 krn-, includes two main
plains in addition to a number of wadis. These wadis drain varied rock types
and geomorphological features , crossing alternate horsts and grabens
which are parallel to the Red Sea Rift. Representative groundwater sam
ples were collected from 21 sites in the wadis and plains . Adjacent to 12 of
these sites. geophysical measurements were made to deduce their geoelec
tric sequences, The samples were analysed for major dissolved cations and
anions content in the laboratory . with the specific conductance for each well
being measured in situ,

The variation in TDS and concentration of the component ions dissolved
in the groundwater along the course ofeach wadi and plain are interpreted
in relation to the lithology of the aquifers. Construction of a linear bi
logarithmic relationship between the specific conductance and both TDS
(mgIL) and ~ ions (epm), allows a constant to be deduced with maximum
error ±9% of the actual values ,

Groundwater in the Usfan basin generally is of a chloride type with a pre
dominance of Na though a few except ions trend towards a sulphate typc
with dominant Ca-Mg, The groundwaters of wadis Haddat ash Sham and
Shamiya, as well as those of Usfan Plain. are of secondary salinity hyd
rochemical facies, but thoseofBayadah plain and Wadi Ghulah are of prim
ary salinity type, while those of wadis As Suqah and Fayidah range from
secondary to primary in their direction of flow. The usability of the
groundwaters for domestic uses , irrigation and breeding livestock is consi-
dered. •

Introduction

The inve stigated area lies between Lat. 21°40' to 21°55 'N and long . 39°10' to 39°50'E
(Fig . 1) covering approximately 2000 km- . It includes two main plains, namely
Bayadah and Usfan. The wadis related to the Bayadah Plain are Haddat ash Sham,
Sudir, Shamiyah and As Suqah, while tho se related to the Usfan Plain are Fayidah
and Ghulah, All these wadis have a dominant NE-SW trend in alignment with the re
gional faults subsidiary to the trend of Red Sea Rift .

The underlying rocks in the study area are described in the following sequence
starting with the older:

1. Basement Complex of Precambrian age including granitoid rocks, diorites,
granite-gneisses and to lesser extent various types of schistose rocks with much litho-
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