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INTRODUCTION 

The location of the area on the western side of the Sinai Peninsula 

makes it part of the Cenozoic structure known as the Suez Rift which cuts 

through the once continuous Arabo-African platform. Basement rocks 

exposed in Sinai (Fig. 1) consist of older metamorphics intruded by granites 



Fig. 1 Geologic map of the Gulf of Suez region (after Said. 19621. 



and plu~onic rocks (Said. 1962; Schunann,  1965; Bcntor ct al.. 1974). 

Thcsc rocks fornl the eastern boundary of the Abu ZcninldAbu Durba arca . 

Faults dominate lhc rifi sirucrurc. which the area boarders. breaking 

dm.n rocks of prc-hlioccnc a$ into nunlcrous blocks. These are only. 

cxpscd  in the hs rdc r  slruclurcs and underlie most of rJlc Sucz rift under 

~ h c  central trough of  he Gull' ( El-Shinn;i\vi & Sultan. 1973). The rifiing of' 

the Gulf of S u c ~  srrongly intlucnocs the structur;il pattcrn of the arc:!. This 

is evidcnt fro111 lhc stcp-l;iults ar both thc nonhcm .and southcm pans of the 

Abu DurbdXbu Zcnima :~rc;i (hlart~nci. and Cocllrm. 198s ). Strikc-slip 

movcmcnt along thc Gulf rcsults in scvcral tcctonic modols as tho Icfl-lateral 

offsct of Gcbcl Araba in wcstcm Sinai (furlhcr south of lllc ;irt;i baing 

discusscd) along N-S faults (Ec Pichon & Fnnchctcau. 1978; Carson ;ind 

Krs. 1976: Robson. 1971; Abdcl Gawad, 1969). Major lineation in Ihc Gulf 

of Sucz - Sinai arca which rcflccl block faulting in Ihc bascmcnt, fonn a dual 

conjugatc pattcm (Bndly. 1975) 

Boupcr  anomalies arc uscd in idcnlifying faults. Zoncs of dcnsc 

contours distinguish tf~c prcscncc of faults. The cxtcnl. oricntation and 

dircction of dccrcasc in thc valuc of thc contours dctcrniinc the lcngth. 

orientation and downthrow of these faults. Faults belonging to onc and the 

same systcnl but showing opposite directions of down-throw along their 

strike, may indicate the presence of horizontal displacement along their 

strike directions (Riad, 1977). 

RESULTS and DISCUSSION 

Faults affecting the area are identified from the Bouguer anomaly map 

(Fig. 2 & 3). Statistical manipulation of the fault parameters (number, 



Fig. 2 ~ougue; anomaly map :.or trw area between Abu Zenlma and Abu Durba. 



F;J. i iauirs and deduced shear m n e s  influencing t h e  area between AbU 

ienlma and Abu Durba. 



azimuth. length) shows three main fault directions. N 40'- 50" W. due 

North and N 10"- 20' W (Fig. 4). From a total of 38 faults, 12% arc found to 

have areal extent ranging between 5 - 10 knl. and 39% ranging between 0 - 5 

km (Fig3 ). 

Altcmating changes in the downthrow direction of fidults believed to 

bclong to one and the same systeni identified three possible shear zones 

(Riad, 1977) labelled "a.b and c" (Fig. 3 & 6). Shears zones "a and c" 

assunle directions parallel to the Gulf of Suez (NW-SE), wirh slieltr "a" 

showing a horizontal displi~ccnicnt of about 40 km. The third shear zone "b" 

Sollows a NE-SW (Aqab;i) trend and shows :i Iiorizontal displ;~ccrnenr ol' 

;!bout 13 km. All rhrcc shciirs show rigill 1;1tcr;il Iiorizont;~l sc~isc of re1;ltivc 

block Iiiovcnicnt. Tile presence of :i vcnical component 01' rclalivc 

niovcnlcnl acconipiinying thc lateral ~iiolion coultl not bc dctluccd from fhc 

rclal ions ol' the Bougucr anomalies. 

Two tlinicnsional models along thc thrcc profiles "1.11 and Ill". which 

cross the rcgion at its southcm. middle and northern scctions ( Fig. 2 ). arc 

bascd on average densities of 2.3 gr/cm%d 2.7 gr/cm3 for thc sedimentary 

section and basement rocks respectively ( Fig. 7 ). 

The two dimensional models and their schematic 3-D representation 

(Fig. 7 & 8 ) indicate the presence of a sedimentary basin progressively 

shifting west as one proceeds northwards. This westward shift is probably 

the result of the combined influence of the two conjugate shears "a" and "b" 

(Fig. 3 & 6). The sedimentary basin reaches a maximum depth of 8 km in 

the south ( Fig. 7, profile I) becoming shallower to the north (Fig. 7, profiles 

I1 & 111). 
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Fig. 6 Shear zones affecting the area between Abu Zenima and Abu Durba. 





Fis. 8 3-D schematic representatlon of deduced sedlmentarf basln. 



CONC LUSIQ 3s 
1. Thirty eight faults afTcct hi: rccronic blocks in the region between 

Abu Zcnima and Abu Durba. 

2. Srcp faults in Lhc north and soulll sections indicate thc influcncc of 

thc recronics o f  ~l lc  rifling 01 ~ h c  GulSol'Sucz. 

3. Thrw major kiulr trcnds xt' noiiccd N 40"- 50" W. duc North and 

N 10" - 70" W. 

4. Thrw siic;ir zoncs arc idcntificd fro~n Ihc rclalion bctwccn thc 

idcntificd i'iults. Two shcar zoncs an: found to assumc a direction 

parallel to thc Gulf of Sucz (NW- SE) whilc Ihc third is parallcl lo 

thc Gull' of Aqaba (NE-SW). A horizontal displaccnlcnr of about 

40 k n ~  charactcrizcs onc of thc two shcars parallcl to thc Gulf of 

Sucz. Ttic throc shcars arc cli;~r;~ctcrizcd by ri_chI lalcml scnsc of 

horizon~al tlisplaccmcnl. Non i~rc nccompanicd by componcnls of 

vcnical displacement. Thcsc shcars arc probably due lo Ihc 

north-south cornprcssivc force resulting on a regional scrtlc from 

the interaction betwecn the African and European plates. 

5. An 8 knl deep scdin~enrary basin deduced from gravio models, is 

aligned with the Gulf of Suez. It is shifted westward in the middle 

and northern part of the Abu Zenima/Abu Durba are as a result of 

the rombined influence of the two conjugate shear zones "a" and 

"b" ji-i the southern part. 
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