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ABSTRACT: The Main Ethiopian Rift, which forms the northern part of the 
East African Rift, is a regime of extensional tectonics with geodetically measured 
mean spreading rate of 3.6 mm(yr)"l. Earlier studies have shown that the effects 
of this extension are manifested mainly through ~rthquakes, faults and 
volcanism. Recently, with the observations of the occurrence of fissures of 
tectonic origin on the sediment cover of the rift floor. an additional effect of the 
extensional process has been identified. The importance of this effect in 
characterizing rift tectonics could be commensurate with the areal size of the 
sedi~tary cover of the rift floor which is substantial. The object of this study 
is to 8ssess the significance of these tectonic-induced fissures as signature of the 
riftink process by comparing them to earthquake and volcanic activities. It is 
sho'}'n that fissures on sediments are significant indicators of rift tectoni~ with 
a corresponding role as agents of strain release. 
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INTRODUCTION 

The Main Ethiopian Rift (MER) is characterized by Mohr (1967) as a voIcano­
tectonic lineament extending from 4° north to 9° north. Mohr has shown that 
this rift has a rift-in-rift structure which he called the Wonji Fault Belt (WFB). 

Faults in the WFB have orientations ranging between N-S and N20° E and occur 
within border faults forming the rift margins and having orientations ranging 
from N35° E to N40° E (Bonini et aI., 1997; Boccalettti et aI., 1998). Since 
the work of Mohr several investigators have studied the rift from different 






















