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Photoseological Study of the Southern Galala Plateau, Gulf of Suez, 

A.R.E. 

By 

Mah.hiOUd Sam;y Mohamed Yousi:f 

ABSTRACT 

The photogeology, airphoto lineation and drainage lineatio1~, 
ajJ.alysis o:f joints and minor structures, a11d drainase basin a:o.alysis 
o:2 ·clle Sou·lJhern Galala Plateau and vicinity are i:..1Volved in the present 
s :;Edy. The total area covered is app:coxi1;1.a tel;g- 22, 4.50sq lon located in 
t~:.o ~.wrtheastcrn part of Egypt between Lat. 27 00' to 290 30 1 and 
Lo:~.~. 310 40' to 33° 00 1 and traversed by the well lG.'10vT.l Wadi Araba. 

To build up the rec;ional pattern of airphoto lineations of the 
sou.t~1er:,.1 Galala Plateau a multi-stage a.11.alytical tcclu1ique was applied 
us~.:CJ.G airphoto indexes (scale 1:100,000) as a base. A set o:~· seven 
L1dexes were analyzed; desig:aated: North Galala, Zafarana, South Galala, 
Saint-Paul, Sik.ket El-Agel• Wadi Mahariq, and Wadi El-Asyuti. .A. total 
o:t_' 29,536 linear features \H;re identified, recorded, ancl their lengths 
a.Jlll. directions (azimuth) aru'lotated and plotted in 126 azimuth-frequency 
(::cos e) cliae;rams and 126 frequency curves. 

Three topographic maps (scale 1:100,000) desit;lJ.ated: North Galala, 
Za:i:arana, and Saint-Paul <:'Jere involved in the drainage and draiimge 
lineation analysis carried out for an area about 8000 sq k1..'1 ill. size. 
A total of 8431 drai:.mge lincars v1ere recorded am1ot"ated and plotted 
~-:-,. Ci.iffcrent types of diagrams. APProximately 1000 joint readinc;s :Cro1.1 
15 di:i:ferent stations "\Jere analyzed. Photogeoloc;ical-field mapping at 
a scale of 1:40,000 was carried out for the major part of the Southe.r11. 
Galala Plateau an.d the Rod El-Hamal area. The mi~nor structures for 
2;~ selected f'ie~:i stat;ions are also reported. Ho.J...,ton analysis of 23 
d:vain.a:;e basin.s in the Gul::: of Suez area was carried out. The relation­
sLips between stream length and strear.1 nuE1bor to stroaa order are thus 
c;::; tablished. 

T·''.e regional airphoto lineation pattern is cha:cacterized by a 
st:cun_; degree of preferred orientation in the clirections NE and/or NVI/ 
c-ul'~- less sic;ni:i.: icantly in the directions ENE, lmE, NNVi, N, E, and W?TIV. 
~-l.·J.:x:i:m.Ll concentration oJ.: lineation ·v;as not;icecl in the Eocene limestones 
::~. least concentration in ·chc illlconsolidated \Jadi ancl coastal deposi·cs 
CLlc: -c~~o 17Uubiaa sands·cones. Local lineal'lY conccntratied lineation 
., l ' ' d d 1 . . ' . " ,.., . . ,, . t ,... l' uc_·cs are i1o·ce e-EJ.l"GJ_ll,; ·cne courses o:c SlL:;lll:C lC0.:1 :cau ·c zones. 

,Joint analysis shovlS a vi3.riable dec;x·ee o:2 prcferrecl o~_"ientatiorl 
;Ji ·c.:t ~J:r:'O ;1inen t co:..1c entrations in :NNW, ENE, :NE, lf.NE, or WNW c1irec"".:ions. 
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I1hc chanGe in trends is directly related to tho orientation of the 
:·aul·cs present. Genetically, most of these joints are of the ten­
sional type. being secondary echoes of faulting. ·Minor structures 
re~Jorted are .:1ainly small tensional faults. Subsidiary to these 
are: minor folds, compressional (reverse) faults, and diapiric feat-­
'-CCs. Contacts between the base of competent sands-tones and lime­
s~~Ol'les and the top of incompetent shales are sensitive for the start 
ai.~(~ development of such structures. 

Drainage pattern in the area is well-integrated but of variable 
,::_c . ..sity, stream length, furcation, and/or uniformity. Parts aro 

crldritic, others are trellis to subtrellis, and still others are 
l)o..rallel to subparallel. Lithology, structures, and relief affect 
· : :·· ~)a ttern and are, singularly or in a.l'\Y combinations in between, 
t. cause of its local variability. Drainage lineations shov1 higher 
~~ei_;ree of scattering than the airphoto lineations of· correspondi:ng 
areas. Drainage basin analysis shows sie;nificru1.t results for the 
basins analyzed both on 1:500,000 an.d 1:100,000 scales. On the first 
scale, the average weighted r.1ean bifurcation ratio (\7rb) of the 23 
basins analyzed is 3.•.0,2, avel~age drainage density (Dd) §·65, and 
aveJ..·o.ge stream frequency (Fs) is 0.09. On scale 1:100~ 00, the corre­
::~;)ondi:;.lb values are .3_.86 (Urb), _g-tDd), a.."1.d 0.86 (Fs; respectively. 

Structures particularly faults affect the multival:'iable aspects 
c~:· Lc.e c;eology of the region. The iJadi Araba Structure is looked at 
a~; a S.aulted plune;inc; anticline or a system Oj? dragged and/or tilted 
fa,:.l t blocks and scarps. The vvriter subscribes to ·lJhe second alter­
:lat;ivc. The 11ajor lineation trends reported in the present stucly are 
~Jelievcd to have been produced mechanically bJr a north-south stress. 

,1inor tr·encls present rnay be a result o;f a chaw'?~ in the stress 
J:L~~'oc-L;ion (little bit to the west; i.e. 10° or l5°J or be in~; second 
o: .. · ;;;.:.ird order echoes of Jche EJajor tre:acls. The writo:c believes that 
[:;he pattern is very old and has its roots in the Precaubrian til:ws. 
But, its tre:trls were differentially activated o:c subdued at di:fferent 
t;:;_r.-;,es s:i.nce then Particularly in Tertiary times related to the rift 
tectonics of the Red Sea. 
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