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ABSTRACT 

The present study has been undertaken to disclose the nature and the fac- 

tors controlling the carbonate as a fool for inrerpretalion. 

The bottom of the Guy  of S e x  is covrred mainly by sand grains of bio- 

genic orgixin. Finer calsric materid (mainly silt) xlas brough! into the Guy  

by Wadi systenrs. The sedintents of the Gulf are characterized by !ons organ- 

ic carbon conrenl(0.49%) as conyared with (he calculated world airragefi)r 

nearshore sedin~ens (25). The areas of relatively high organic or ganic car- 

bon are situated near the places where the Wadi mouths are drained. and, are 

not considered as the sites of carbonate accumulafions. 

Thr Gulf of Suez sediments are characrerized by high carbonate content 

(75.32%). The evaporation rates in aN parts of the Gulf are high, including 

rapid precipitation of carbonate, especially in shallow coasfal water arter ar- 

eas, where much terrigenous sediments mainly eolian, reaches the Gulf. 

The carbonate bottom sediments are made up of originally eolian sand, 

fragmental skeletal debris and partly ro almost wholly fine nonskeletal 

grains. The hydrological regime in the Gulf exerts a considerable control 

over carbonate precipitation but biological intelference is more important 

and certain aspects of this dual control may be considered. 
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The mineral componenrs 4 carbonate, ore aragonite. calcite. Mg-calcite 

in addirion to an appreciable m u n r  of dolomite. The corbonate sedimenrs 

might hove been formed as o result of on inrerplay of an interplay of organic 

and inorganic processes in high energy environment. 

The facrors affecting the disrrburion of Recent marine sedimenrs of rhe 

Gulf of Suez are the biological community. W d  systems. salinity, sea wa- 

ter chemistry and marine grasses in addirion lo the geology of rhe coacral - 
plains, discharging their load into rhe Gulf. 

There fore the of the sedimenrs, the rote of depsirion ond biochemical in- 

reflerence may exerr a considerable conrrol over the sedimenr disitribution 

and the areas m6h high amount of rerrigenous deposits ore not the site of 

caronole accwnuation. 

Therefere the texrnre of rhe sedimcnrs, the rort of deposirion and bioche- 

mocal inretference may exert a corr~r~derable control over the sediment dis- 

tribution and the areas with high anwunt of of terrigenons deposits ore not 

the site of carbonate o c c ~ ~ ~ l a t i o n  . 

INTRODUCTION 

GuIf of Suez is a nearly closed arm of the Red Sea. i t  extends 

for about 300 krn amd is of about 50 Im at its widest point. It con- 

nects with Mediterranean sea through the Suez Cuez Canal and 

with Red Sea through the straight of Jubal. The Gulf of Suez is an 

arid baid basid with minor amount of fresh water influx it form the 

surrounding Wadi systems. However, Bitter Lakes affected its 

northern part by changing its saliniyh . 
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The Gulf of Suez constitutes a linear zone of subsidence. it represents a 

taphrogcosynclinc (said, 1969). Hcybroek (1965) stated sediments of  about 5 km 

thick overlie the Prrxnrnbrian basement, 2 km of which are of Tcniary age. The 

present fomi of the Gulf was attained sometirnes during the Oligoccne, when the 

modern graben was fomled (Said, 1969). The Gulf of Suez fault trough is about 80 

kni wide. becoming narrower towards the north. One thrid to one half of this faulr 

trough is co\-ered by shallow water (Girdler. 1969). A marine gravity survcy 

revealed a negative gravity anomilly of i~pproxiri~arely-SO gul, indicating an infill of 

light sediments (Mitsson t~nd  Apnirh. 1958). The n i i~pen~ic  field (Coleman, 1974) is 

relatively smoofh,  reflecting the lack of  igneous clctivity imd suggesting thnt he 

sediments are underlain by down faulted Pre-cnrnbriiln Shield rocks. Rifting in the 

Gulf is vs? recent ilnd ilppciirs to I i i t~c hepun sometinle in Pliocene. Ttle prescnt 

study is hi i~ed on samplcs collrctrtl on tile hoilrd of Kussii~rl R/V "lcl~tl~iology" in 

Septrmlxr  ( 1970). 

'I'wcti~y-seven surfc~cc si~rnplcs wcrr rollcctctl f l . o n ~  11lc I~ottorn of the Gulf of 

Suez. wi t l~  rourclitriltes Ixtwccc~ I o n g i ~ u d ~ s  3z0 70' ii & 3.1° 00'; E 111x1 Ii!ril!~dcs 27° 

00' N & 30°" 00' N ntld ticptll \~aryinp Ixtwccn 2.1 i r r ~ t l  88 mcrcrs (Fig.]). The 

!oriltic~n ctntl t l ~ c  ficld olwcrvtttic~t~ arc slrnwri it, 'I 'ltl>lr (1 ) .  Thc si~rnplcs wcre 

collcctcd I? rucitns of  Ik-rcrson grill> (c ; lp :~ i ty  0.2 1113 on the hoerd of R/V 

"lcl~tliiolog" in Septctnbrr 1970. Tllc cnllcc~cd snnljilcs wrrc chcmici~lly nnnlyzed 

for organic carbon and carbon;itc as r1 tool explaining enuironnvst .  Thc  organic 

carbon content was detemiincd In washed dried powdcred samples following the 

technique described by El-Wakeel and Riley (1957). The carbonate content was 

dctern~ined using the method ciescribcd by Anwar and h4ohenied (1970). These 

analyses were carried out in geology Department Faculty of science, Menoufiya 

University. 

The mineral compositions of 16 selected samples were identified using the 

X-ray diffraction techr~ique. For this purpose a Shaniadzu X-ray differactonieter 

was used and runs with Ni filter and Cu radiation ( h  =1.541A) at 30 kv and 20 

M A  potential. T h e  tune constant is 2 second, scanning speed 10 and chart speed 10 

mm/min. This technique was carried in the central laboratory of Faculty of Science, 

Menoufiya University. The  data derived from chemical and mineralogical analysis 

are listed in Table (2). 
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The Gulf of sucz is located in a region characterized by an arid climate. The 

clini;~tc is hot and dry with scarce rainfall. The average surface temperatun 

in the Gulf decreases northwnrds (Fig. 2A) whereas. the average surface salinity 

ir~crcuscs (Fig. 2B). 

The prevailing winds in the Gulf flow from the nonh-northwest most of the 

year. The clinntic conditions nnd the prevailing winds determine the character of 

water in the Gulf. Also. the character of the currents is related to the character of 

the prevailing winds (Fig. 3). Tlw velocity of the surface water currents rnnges 

between 6 and 40 cm/scc and their directions (S 8: SW) arc pitrallel to the axis of 

the Gulf (Millnrd. 1971). Tllonipson (1939) pointed out that. t11e prevailing winds 

bring ubout an additionnl circulation. The N N W  winds cause upwelling along the 

euslern coast nnd piling up of the surface waters along the western coast. 

Titlcs sire Iilrpc nrld play 11 grent role in nloring grent ~ in~ount  of witter innsscs. 

Titles rlre durinul in nrlturc and runpe hztwccn 1 .0  111 rtnd 2.5 111 in hight. Tile 

velocity of the gc~lcrt~ted currents clecnxscs n~pidlp with depth. 

TIic Iwt~om of the Gulf of Suez is nloirily covcrcd with sedi~i~ent  of sand size. 

Thcir rnnin components arc cnrhonnte dcpositcd from scat wrltcr ond clastjcs of 

tcrrcstrirtl origin. The f n s h  water boring sedin~ents arc very little consequence 

except near the wadi mouths (Fig. 4). The grenter pnn of the Gulf coasts consists 

of unconsolidated recent seditilents of one sort or  another and very little primary 

sediment resulting from marine erosion (Moharncd. 1991). 

The prcvail i~~g wind in the region is NW and before reaching the Gulf it 

traverses hundereds of mile of desert. The desert sands contain a variety of 

minerals and although much of the terrain over which they are blown consists of 

carbonate rocks. The softer minerals including the carbonate are selectively 

reduced to fine dust. The large grains reaching the Gulf have in most cases become 

well rounded and frosted (Fig. 5) .  

Jn these shallow water area, marine organisms with carbonate skeletons occur 

in profusion and a11 the sediments particulary sands, contain quantities of skeletal 

detritus (Mohamed. 1991 ). 

Two main factors play a major role in influencing sediment distribution. The 
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first is the abunduncc o f  fringing reefs, and the second is the presence of wadis 

draining the surrounding a n a s  and passing into the Gulf. 

ORGANIC CARBON CONTENT 

The organic carhon content present in the sediments of the Gulf of Suez ranges 

bctween 0.125 and 1.06% with an avcragc 0.49%. I t  increases with decreasing 

grain size (Fig. 6) and decreasing carbonate content (Fig. 7). However. it has no 

distinct relation with depth. 

From rhc organic carbon distribution (Fig. 8).  it was found thnt the areas 

facing directly the wadi mouths have relatively high organic carbon content. The 

western side of the Gulf has low orgnnic carbon content relative to the eastern side. 

Generally. the v i ~ r i a t ~ o ~ l  of organic carbon contents throughout the Gulf arcas 

niily be cantrollrd by gconlor~)l~ology und texture of the sediments. Therc is a 

srrnil:~rity lx-tween the settling vcloc~ty of orgnnic constituents ;md the fine particles 

(h4ohi11ned I I I I ~  AI-SII~III~~IIII .  1979). 

So. t l ~ c  firctcrrs cor~trol l i r~g the distri\x~tinn of o r p n i c  cnrbon content in the  

CiuII' <)I' Soci.. sct l i r~~cnrs  lrrc t l ~ c  tcxtwr of seditl~cnts, wind generated currents and 

11rc tq1111ir rnntcrinls druinctl frorn Inrrd though wadi system in addition 10 the 

orgrtnic production in the. Gulf itsclf duc to r~qur~lir' orpmisriis. 

0 1 1  tllc b n s ~ s  o f  sirnilaritics bctwccn ~ h c  settling vclocity of organic carbon and 

r t ~ e  fine pnrticlc s i x  (silt und cloy), thc energy of cnviroririlcnts cnn bc easily 

deduced, thnt is  the nlntively high the organic carhon content. the low the energy 

of environmmt. 

The Gulf of  Suez sedjn~ents  are generally characterized by low organic carbon 

conlent a s  compared with the calculated world average (2.5%) for nearshore 

se'dimcnts recorded by Trask (1939). Accordingly the sediments of the Gulf of Suez 

may be corwdered as deposited in pan under high energy environment. 

CARBONATE CONTENT 

The  carboaate content present in the Gulf of Suez ranges between 46.04% and 

96.45% ~ ! 1 ,  an average 75.32%. The interetation between carbonate content and 

depth (Fig 2; r~ve'11s that depth has little effect on  carbonate distribution, 

Furthemore, i i  irlciea.ses in  coarse sediments than in fine ones (Fig. 10). 
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Mean sine in 8 v a l u e  

I I I I I I I 
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O n  the basis of carbonate distribution (Fig. 11). Gulf  of  Suez  brea is 

subdivided into two main zones. The  first zone is located in the southern part of 

the Gulf and extends from the entrance of the Gulf to an arbitrary line between 

Ras-Gharib to the West nnd Abu-Darba to  the east. This zone has a high carbonate 

content reach~ng from 60% up  to 96.45%. The second zone is located in the 

northern pan of the Gulf and has n relatively low carbonate contents and extends 

from the h e  bctu~ecn Ras Gharib and Abu-Daha to the cxtrcme northem end where 

carbonate content varies from n minimum vnlue of 46.04% up to 90%. In the . 
second zone. a patch of h ~ g h  carbonate content (about 80%) is found near Znnfrna.  

Areas facing mi~jor  wadi mouths have relatively low carbonate contcnt. Generally. 

the carbonate contents increase.\ soutl~wiirds nnd westwnrds. 

It is  wcmh ~nentioning thiir hottom sedinlcnts in the Gulf of Suez  have 

g r r ~ ~ ~ i ~ l l y  1i1gl1 cilrbo11;itr contclits 

l'ltc factors r~ffcctitig t l ~ r  c ; ~ r l w ~ ~ ; ~ t e  distrihutio~i in t l ~ c  Gulf of S u e t  nrc 

i ~ r ~ i l t ~ g c d  roughly in wdcr o f  d c c ~ r ~ s i r l g  i~nponancr  11s f'ollows : 

2- -!'tic siilinity t l l i l t  gri~duully incrcr~scs ~ ~ r u i i ~ w n r d s  (Millr~rd. 197 1). This niny nffcct 

the distribution of cnrbonirrc s k c l c t ~ ~ l  rcninins whirli dccrcnse with increasing 

salinity (niny bc ovcr the tolcrant liniit of org:~nisn~s. The ctiuse of increasing 

salinity in the Gulf is the rudicnt energy which rise the tcrllperature of the Gulf 

water. A resulting rise in terilpemture tends to cause reduction in dissolved C02 

and hence carbonate precipitated and increasing salinity (Svctdrup. et af.. 

1970). 

3- There is a marked decrease of carbonate content facing wadi mouths. This 

can he referred to the deposition of non carbonate materials and also, increasing Ihe 

trubidity which l~inders the coral reef growth. 

4- The rock types that are present on both sides of the Gulf are different in 

nature and ape C5~lid, 1969). The detrital materials supplied from the eastern side 

coniair? an  a p ~ r e c 3 ~ l e  amount of terrigenous sand (Hussein, el a/., 1971, Meneisy 

et a/., 1973) Or) tbe other hand, the western parts can produce greater amount of 

dcteritci car%rmi.e sand, due to their rock compositions. 

5- -''x b - x i :  rocks located in the western side of the Gulf contain more 
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P i g . ( l O ) :  The lvrhtion betvem Mean 
and oor l raote  oontent 

Pig. (11): The ca~.bomte d i a t r i b u t i a  



Marndouh A b d e l - W ~ u d  Moharned 

carbonntc thnrl the beach rocks located in thc eastern side. which contain great 

amount o f  non-carbonate sand (hlohamed, 199 1). 

6- The marinc grasses may causes the biochemical deposition of aragonite and 

the formation of  composite grains (Illing, 1954; Sugdcn. 1963). 

CAKIIONATE MINERALS 

Microscopic examination of the carbonate panicles reveuls that b e y  are formed 

mainly of coral debris. fosminiferal tests, gastropod and pelccypod shells. cchinoid 

frilgrnent and unidenriiied shell fragments. Carbonate rock fragments and pelletal 

carbonate are also recorded (Fig. 12). 

X-ray diffraction analysis reveals that nragoni~e,  h4g-calcite and ca lc i~e  in 

addition to  minor dolomite fire the main constituents. the scmiquantitialive 

est inmion adopting the tcchnique by Ahu Zeid. 1974 of the individual carbonate 

nlinrrals is shown ill Tnblc (2). 

A s  statctl bcf ir~c 1111 rhc sctltrnrnts p:~rticuli~ry the srmd s i x  contain mostly 

ci~c bocli~tc s k ~ l ~ t i ~ l  debris, t lctr~tl~l g r r l i~~s  (partly lo  wl~olly fmc nort-skclct~~l groins) 

at~tl  colirrr~itcs. 

7'11~ nx~jority of pugtropod nntl pclccppod sliclls nre nragonitlc wall structuns. 

Only fcw gcncri~ nrc ri~ixcci i l r ;~~oni tc  ~ r r l t l  rillcite. ALSO. ostri~rods microsturcture 

consists o f  f m c  srystilfs of hlg-cnlcitc (Gcorgc and George, 1979). So,  nrngonitc, 

cillcitc and Mg-calcitc partly give nn indication to biogenclic origin. Mg-calcite is 

prcvniling in newly uIl the Gtdf cnrhonrrtc snnd reflccts rllc relative abundance of 

corals. coralline algae and M o l i u s c ~  shells (Friedman, 1968). Aragonite which is 

nearly present in  all the carbonate sediment snniples may  rcflect the direct 

biochemical precipitation. Aragonite may also be originated from skeletal remains 

due to  thickening wall structures as a result of interaction wit11 sea water chemistry 

iMrinland, 1969 Br hlohamed and Al-Shamalan. 1979). This  means that aragonite 

niay reflect indirect biochemical precipitation. 

X-ray analysis has also revealed the presence of  minor dolomite. N o  particular 

s ignif icmce can be attached to the presence of doionlite, except for  eolian dust 

falling Inic the Gulf that might contain dolomite derived from the exposed nearby 

country rclcks. So, dolomite is mostly detrital in nature, being brought into the Gulf 

as  wind-biuwn dust. 

.'hr :or-aT ir,crease of aragonite near Zaeirana (st. 166) and near Ras-Gharib 
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Fig.(lZ):show the coral debris,forarniniferal tests,gastropod and pelecypod 
shelis,echiniod fragments and unidentified she:l fragments , in addition to rock 
fragments and carbonate pelletal grains. 
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(st. 2 19) niay be related to  marine erosion process of beach-rock rich aragonite and 

or to marine grnsses uvhich niight cause aragonite cementation and the formation of 

tlic s o  cnlled conlposite sand (Sugden, 1963). 

From the above drscussion, it can conclude [hat the carbonale sediments in the 

Gulf of Suez ere originitled us a result of an interplay of marine and terrestrial 

influences and were deposited in high energy environment. 

C O M P A R A T I V E  STUD\' 

Comparing tile average carbonate contents in the Gulf of Suez with Red sea, 

Gulf of  Aqnba wid the Persian (Arabian) Gulf. one conies to  the following 

observations : 

Arra h4c;iri p,a~icle Surface Curbonute 
dcp t l~  size in micron salinity content 

* Gulf of 50 40 40.5 75 
Suez 
* *  Gulf of I l o ( )  18 40.8 59 
A q n h  
*** Kcd Seu 500 30 40.2 8 1 
**** Pcrsitin 3 1 40 39 75 
Gulf 

Pr escnt e~~thor  ** Emery, 1963. 
*** Svcrdrup, er 01.. 1970. * * * *  Purscr. 1973. 

Obviously the physico-clicniicr~l erivironnlcnts of the Gulf  of Suez bottom 

sediments nre rather correlatable with that of the Persian Gulf. 

C O N C L U S I O N  

From the fongoing discussion, the following conclusions are reached : 

1-  The areas off wadi mouths are characterized by fine fraction (silt and clay). 

low carbonate content and high organic carbon content. 

2- Thc  variation in carbonate content between one locality and another can be 

attributed to  a variation in the rate of carbonate deposition and the variation in the 

rate supply oieoiie:! sand which is certainly important. 

3-  Ihr, czrbc~l,??e materials composing sediments in the Gulf of  Seuz are mainly 

originated from :he biological remains in addition to  low amount of temgenous 

niaterials &:a:?i.d to the Gulf through the wadi system and o r  fallout from dust 
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4- The factors nffecting thc carhonute distribution in the Gulf of Suez are the 

coral reefs nnd skeletal rcrnins. snlinity. wadi system, sea water chemistry and 

marine grasses in hddition to the gcology of the coastal plains. 
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Department, Faculty of Science. M e n o u f ~ a  Un~veris ty for helpful sugpesrlons 

during tlic progress of t h ~ s  work. The author also wishes to express his thnnk to 

prof. Z. Kukal. C.Sc., Central Geological survey, Prague, for  his helpful 

suggestions nnd reading the manuscript and to the staff members  of RIV 
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