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ABSTRM'T. T his study is ma inly devoted to the existi ng gravi ty and aeromag ne tic a no rna lies of
th e no rt he rn Red Sea and irs ju nc tion with the G ulf o f Suez. The tectonic e le me nts as we ll as
the subsurface str uc tura l fea tu res a nd their rc l.uions to the ev ol ut io na ry stages of the Red Sea
o peni ng are considered here . T his study has reve a led tha t :

1) T he continen ta l c ru st in this area is tectonically affec ted by specific system of fau lting as
a result of tensiona l stresses acting nearly :"-15"E-S-15°W .

2) T he tectonic ele me nts ac ting in this area are certainly diffe ren t fro m th ose in the ce ntra l
and sou thern Red Sea . Deep-sea ted norma l fau lt syste m tren d ing NW-SE affects the bas e ment
of tho.' co ntine nta l crust as well as the sedimentary cover.

3) T hese tecto nic' dements pro bably ta ke part in seismicity of the studv area and its sur

ro unding e xte nsion .
-1 ) A dist inct baseme nt reliefvaries be tween high s a nd Ill WS with an ave rage dept h below 6.7

krn level as ded uced from gravity downward co ntinuation .

Introduction

Red Se a as a wh ole and spe cially its northern part in
add ition to th e Gulfs of Su ez a nd Aqaba ha ve their
complicated tectonic history and evolution .
Moreover. so me sorts of tectoni c activities are st ill
present. Mu ch stud ies a re ca rried o ut in th is particular
area . Low ell and G enik ( 1972) co nclude d that th e Red
Sea has been fo rme d as a result of st ruc tura l dev elop
ment which has been associat ed with the motion o f the
A ra bian-A frica n plat es. G irdl er and Styles ( 1974) and
Roser ( 1975) have concluded th at the evolution o f th e
Red Sea ca n be divi ded into two dis tinct phases based
on magneti c an omalies associate d with th e sea floor
spre ad ing . The yo unge r ph ase has the age of 4 to 5
MY. (Late Clysmic eve nt). T he othe r ph ase wh ich is
o lde r has 41 MY age . Web ster a nd Riston ( 19R2)
stud ied th e rifting sys tem at th e Gulf of Suez area a nd
co nclude d that this rifting might be initiated during th e
Lat e Oli gocene time . T ewfiq and A yyad (1982) be 
lie ved th at th e Red Sea gra be n was initi at ed as a re sult
o f arching . thinning a nd stre tching of the contine nta l
crus t of the Arabo-Nubian ma ssif. This was associated
with extensive block faulting. Jordi (1984) concluded
th at the Red Sea-Gulf o f Su ez grabe n sys tem was de-

11.7

veloped as a re sult of early rifting between the African
and Arabian plat es in Late Mesozoic to Tertiary
tim es . He added that during Eoce ne -O ligoce ne time
Red Sea was still se parating and th e Gulf of Suez wa s
stable. Miocene spread ing o f th e Red Sea and Sinai
block has been moving together with th e Arabian
plat e and as a result. spreading of th e Gulf of Suez was
reacti vat ed . In Post Mio cene time a fur the r ope ning of
the Red Se a has been tak en up by lat eral movements

a long the Aqab a fault . Bar ak at and Miller ( 1984) co n
cluded th at th e e ntire northern Red Sea is underlain
by simi la r basement which is ma inly of ac idic type .
This in turn sho ws th at thi s area has been formed by
exte nsion rather than sea floor spread ing . Khattab
( 1986) use d diffe re nt geophys ica l methods and co n
cluded th at a part of the basem ent at so me local ities of
th e northern Red Sea was involved in at lea st two
fa ulting effects , nam el y, the Red Sea a nd Aqaba
Dead Sea trends. He adde d th at the Aqaba-Dead Sea
tr end is mainly a le ft lateral shea ring whi ch ma y sub
seq ue nt to the Gulf of Su ez rift ing. He interpreted th e
N-NE trending magnetic a nomaly at the entrance of
th e Gulf of Aqaba as a rot at ed basement block due to
the sa me shear mo vem ent. Meshrif ( 1990) co ncluded










































