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Photogeological Study of thc Southern Galala Platecau, Gulf of Suez,
4.R.E.

By

Mahmoud Samy Mohamed YousiZ

Y e

ABSTRACT

i M e s

The photogeology, airphoto lineation and drainsge lineations,
analysis of Jjoints and minor gstructures, and drainage basin analysis
ol thie Southern Galala Plateau and vicinity are iiavolved in the present
suudy. The total area covered is approx'matelg 22,480sq km located in
the northeastern part of Egypt bebtween Iat. 277 00' to 290 30' and
Lors. 319 40 to 330 Q0! and traversed by the well Imown Wadi Araba.

To build up the regional pattern of airphoto lineations of the
southern Galala Plateau a multi-stage analytical techmique was applied
uztag airphoto indexes (scale 13100,000) as a base. A set of seven
indexes werce analyzed; designated: North Galala, Zafarana, South Galala,
Saint~Paul, Sikket El-Agel, Wadi Maharig, and Wadi El-Asyuti. 4 tobtal
of 29,536 lincar feabtures werc identified, reconded, and thelr lengths
a.d directions (agimuth) annotated and plotted in 126 azimuth~frequency
(rogse)diagrans and 126 frequency curves.

Three topographic maps (scale 1:100,000) desiguated: North Galala,
Zafarana, and Saint-Paul werc involved in the drainage and drainage
lineation analysis carried out for an area about 8000 sg km in size.

L toval of 8431 drainage lincars were recorded annotabted and plotted

in different types of diagrems. Approximately 1000 joint readings from
15 diiferent stations were analyzed. Photogeological-field mapping at
a scale of 1:40,000 was carried out for vhe major part of the Southern
Galala Plateau and the Rod El-Hamal area. The minor structures for

22 selected Tie'd statilons are also reported. Horxbton analysis of 23
drainaze baging in the Gull of Suez area was carried out. The relation-
ships between strean length and gtream nuwiber to strean oxder are thus
established.

The regional ailrphoto lineation patbtern is characterized by a
strony degree of preferred orientation in the directlons NE and/or NW
aidl less sipniticantly in the directions ENE, NNE, NITW, N, B, and WW.
ioximu concentration of lineation was noticed in the Eocene limestones
4.0 least concentration in the wnconsolidated wadi and coastal debosits
a2 Tlhe Mubia® sandstones. Iocal linearly concentrated lineation
Delts are noted delimiting the courses of sipgnificant fault gones.

Joint analysls shows a variable degree ol preferred orientation
vit proainent concentrations in NWW, EHE, NZ, BNE, or WEW directions.
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Ihe change in trends is directly related to the o“lentatlon of the
Taults present. Genetically, most of these Jjoints are of the ten-
sional type. being secondary echoes of faulting, Minor structures
reported are nainly small tensional faults. Subs101ary to these
are: minor folds, compressional (reverse) faults, and diapiric feat-
aces. Contacts between the base of competent gsandstones and lime—
stones and the top of incompetent shales are sensitive for the start

and development of such structures.

Drainage pattern in the area is well—~integrated but of variable
deisity, streamn leongth, furcation, and/or uniformity. Parts are
Cendritic, others are trellis to gubtrellis, and still others are
pvarallel to subparallel. Idthology, structures, and relief aifect
Chie pattern and are, singularly or in any combinatlons in between,
the cause of 1its local variabllity. Drainage lineations show higher
deisree of scattering than the ailrphoto lineations of corresponding
areas. Drainage basin analysis shows significant results for the
basins analyzed both on 1:500,000 and 1: lOO 000 scales. On the first
scalc, the average welghlted mean blfurcauLOQ ratio (er) of Lhe 25
basins analyzed is 3,02, average drainage deusity (Dd) O 5
average stream frequenoy (Fs) is O 0 On scale 1: lOO the corre-
spondiiy values are 3,86 (Urb), L. Dd), and 0.86 (Fs respectlvelJ.

Structures partlcularlj faults affect the multivariable aspects
o the geology of the reUlOw. The Wadi Araba Structure is looked at
ags a raulted plunging ant ficline or a system of dragged and/or tilted
fault blocks and scarps. The writer subscribes to uhe second alter—
native. The major lineation trends reported in the present study are
believed to have been produced mechanically by a north-south stress.
The ainor trends present may be a result of a change in the stress
direction (little bit to the wests il.e. 100 or 15°) or beiny second
o birlrd order echoes of the major btrends The writer believes thatb
che pattern is very old and has its roots in the Precaimbrian btimes.
But, its trends were differentially activated or subdued at different
tiries since then particularly in Tertiary tincs related to the rift
tectonics of the Red Sea.
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