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INTRODUCTION

The Gulf El-Karnayis forms a part of the N- W shelf of Egypt and extends
for about 85 km between Sidi Abdel Rahman and Ras EI-KaiIIlayis (Fig. 1).
The average width of the continental she1fin the gulf is 7.5 km. The shelf
has a diverse and patchy sedimernt cover. The sediments are highly calcareous
with very little c1astic material and contain varying proportians of molluscs,
foramtnifera, bryozoans, ostracods and a1gal carbonates. The beach sed~ments
are composed of white well po1ished and well rOUlJ1Jdedcalcareous sands. The
present study deals with the'texture and chemlistry .of the sediments covering
the shelf area and the beach sands in this gulf.

MATERIALS AND METHODS

Thirty-nine sediment samples were oollected from the shelf, using a
Pettersen grab sampier from depths railIlging from 18 to 71 m. Besides, 17
beach samples were obtained by press;ng a plastic tube into the surface to
secure a uniform sample (Fig. 1). The samples were washed with fresh water
to remove the salts and thendried. Detailed granulometric analyses w:ere
made by standard sieve and pipette methads. The graphical method adopted
by F o 1k and War d (1957) was used tn calculating the statistical para-
meters (mearn, standard deviatiOln, skewness and kurtosis) fvom the grain size
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Fig.1.Area of study and location of samples.

data. Organic carbon was determined by the direct oxidation method described
by E 1- W ake el and R ile y (1957). The percentages of organic carbon
were mu1tiplied by a factQr of 1.8 for ca1cu1ation .of total organ.ic matter
(T r a s k, 1932). The ammonium...,nitrogen content was colorimetrically deter-
mined followmg the method of G ir 'o W the r and La r y e (1956). The ver-
senate methQd .of R ile y (1958) was adopted for determination of calcium
and magnesi,um axides. The total carbOlIlate was determ~ned, us:ng calcimeter
»Dietrich-Furuhling«.

RESULTS AND DISCUSSION

Texture of sediments

The statistica1 parameters of the bottom sediments and beach sa;nds of
the Gulf El-Kanayis are shown in Table 1. The distribution of the various
size grades is presented in F"g. 2. There is a wide variation in the grain-size
of the shelf sediments and the inclusive graphic mean varies frQm -1.88 ta
5.73 0, with an average of 0.83 0. The eastem shelf, from Sidi Abdel Rahman
to El-Daba is ma,inly covered with medium sand. However, in the western
shelf, coarse to very coarse sediments are dominant, with medium sand oove-
ring the most western part. Fine sand and silty sand occupy a very small
portion .of the shelf. The inclusive standard .deviation, a meas ure of sorting,
fluctuates between 0.36 Qnd 1.930, with an average of 0.990. Most of the
sediments are poorly to moderately well sorted. The inclusive graphic skewness
varries from -0.47 to 1.0, with an average of 0.047. The major part .of the
shelf is cQvered with fine to ooarsely skewed sediments. The inclusive g.raphic
kurtosis, ranging from 0.71 to 3.07 with an average of 1.124, shows irregu1ar
distributkm in the shelf. Mesokurtic and leptokurtic sediments OOIIlStitute 77%
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of the shelfo The beach sands are, to a great extent, coarse to medium-grained,
with an average grain size of 0.921 0. The inclus:ve standard deviation
fiuctuates between 0032 and 00980, with an average of 0.5190. Most of the
beach sediments have near1y symmetrical skewness values, with a mean of
0.0050 The kurtosis values show variation from 0.72 to 1.38. The interrelation-
ships of the grain-size parameters are very poor.
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Fig. 2. Areal distribution of the bottom sediments and beach sands of the Gulf
EI-Kanayiso

The patchy and irregular distribution of the variaus size-grades of the
bottoOm sediment s indica:tes that the environmental conditions rather than
the physical processes in the shelf control largely the texture of the sedi-
ments. Wherever the grapestcmes are present the sediments are coarsero
Further, the. differential breaking of the shell fragment s and growth oOfthe
oolitoids within the shelf also contribute to differences in the grain-size
distributioOn of the sediments. Mall i k (1976) related the polymodal distri-
bution of the sediments in the Kavaratti Lagoon, Arabian Sea, partly toOthe
structural breakdown .of the skeletal products and partly to the pI'ocesses
operating in t1)e environmento The sedimentson the shelf seem to be unaf-
fected by the current actiono POoOrsorting of the sediment s supports such an
ilIlferenceo Though the textural characteristics .of the beach sands and the
shelf sediments are to a great extent the same, there is no evidence OIIlthe
cOlntribution of the sediments to the shelf from the beach. Ii the sediments
are derived from the beach there should be a gradual decrease in the grain-
size oOffshore with decreasing wave energy. However, such distribution of the
grain-size was not observed in the shelf regiono Therefore, it can be ooncluded
that the shelf sediments are mostly re1ict in nature and the textural characte-
ristics are mainly dependent ()in the local biological and chemical conditioOnso
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Table 1. Statistical parameters of the bottom sediments and beach sands of the Gulf EI-Kanayis

Table 2. Chemical characteristics of the bottom sediments and beach sands of the Gulf EI-Kanayis

MZ °I Skl KG

Bottom sediments Range -1.88 to 5.73 0.36 to 1.93 - 0.47 to 1.00 0.71 to 3.07
A verage 0.83 0.99 0.047 1.124

Beach sands Range - 0.45 to 2.22 0.32 to 0.98 - 0.36 to 0.41 0.72 to 1.38
A verage 0.921 0.519 0.005 1.04

Organic Orgallic Total Total
carbon nitrogen organic matter C/N CaC03 MgC03 carbonate

% % % % ofo %

Bottom Range 0.09-0.82 0.014-0.109 0.16-1.48 3.8-22.7 55.82-90.77 5.19-29.75 75.66-99.00
sediments Average 0.36 0.03 0.64 10.1 72.75 18.25 95.72

Beach Range 0.19-0.57 0.10-0.064 0.35-1.03 5.59-28.48 26.5-87.5 9.77-29.76 85.03-98.91
sands Average 0.32 0.03 0.57 11.12 74.82 17.72 93.37
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Chemistry of sediments

The chemical characteristics of the bottom sediments and beach samds are
given in Table 2. The average organic matter content of the shelf sediments
is 0.64%. There is a wide ramge of variation of orga:nic matter in the sediments
that have a narrow range of carbcmate values. The C/N ratios fluctuate
between 3.8 and 22.7, with an average of 10.1. N a sr (1978) and E 1- W a-
k e e 1 and E 1- S aid (1978) obtai:ned almost the same ratio for the sedi-
ments of the Arab's Bay and off Alexandria, respectively. However, this
value is remarkably lower than that obtained by M o u s sa (1973) for Abu
Qir Bay sediments. The beach sediments have a relatively lower average
value of organic carbon compared with that of the shelf sediments. Apositive
correlation exists between the orga:nic carbcm amd the organic :nitrogen. No
relationship is found betwee:n the organic matter and the carbonate content
and the mean size of the sediments. Therefore, it may be considered that the
fluctuations in the organic matter in the shelf are related to variations in
the proportions of the algal material in the samples. Theincrease in carban
values with increasing nitrogen supports such a oontenticm. The shelf sedi-
ments are highly calcareous, with an average carbcmate content of more than
95% (Fig. 3). MgC03 oonstitutes on the average 18.25% of the total carbona-
tes. The beach sediments have also a ;nearly similar range of carbonate. The
abundant CaC03 (average 72.75%) shows that the shelf is a major carbonate
depositional area. In absence of clasticco:ntribution from the land, bio chemical
processes within the shelf co:ntribute most of the carbonate sediments.
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Fig. 3. Areal distribution of total carbonate in the bottom sediments of the Gulf
El-Kanayis.

5



REFERENCES

E 1- W ake e 1, S. K. and J. P. R ile y. 1957. The determination of organic carbon
in marine muds. J. Cons. Perm. Int. Explor. Mer, 22: 180-183.

El - W ake e 1, S. K. and M. K. El - S aid. 1978. The texture mineralogy and
chemistry of bottom sediments and beach sand s from the Alexandria region,
Egypt. Mar. GeoL, 27: 137-160.

Fo 1k, R. L. and W. C. War d. 1957. Brazon river bar, a study in significance
of grain-size parameters. J. Sediment. PetroL, 27: 3-27.

Gro w the r, A. B. and R. S. La r g e. 1956. Improved conditions for the sodium
phenoxide, sodium hypochloride methods for the determination of ammonia
Analyst, 81: 64-65.

Ma Il i k, T. K. 1976. Grain-size variation in the Kavaratti Lagoon sediments,
Lakshadweep, Arabian Sea. Mar. GeoL, 20: 57-75.

M o u s s a, A. A. 1973. Study of bottom sediments of Abu Qir Bay. Thesis, Alexan-
dria.

N a s r, S. W. 1978. Bottom sediments in Arab's Bay along the Mediterranean
coast of Egypt. Thesis, Alexandria.

R ile y, J. P. 1958. The rapid analysis of sili cate rocks and minerals. Analyt
Chem., 19: 413-428.

T r as k, P. D. 1932. Orgaruic carbon of recent mar,ine sediments. In: Recent mari-
ne sediments, Amer. Assoc. Petro. Geo!., TuIso Oklahoma, 428-543.

I

~~)
I

1

Received: December 15, 1986

TEKSTURALNA I KEMIJSKA SVOJSTVA SEDIMENATA DNA I
PJEŠCANIH PLAŽA U ZALJEVU EL-KANAYS,
ZAPADNA MEDITERANSKA OBALA EGIPTA

M. A. H. S a a d,l M. A. E 1 - S a b r o u t i 1 and M. A. S h a t a2

1 Oceanografski odsjek Fakulteta za znanstvena istraživanja
Aleksandrijskog univerziteta, Aleksandrija, Egipat

2 Institut za oceanografiju i ribarstvo, Aleksandrija, Egipat

KRATKI SADRŽAJ

U ovom radu ispitivana su granulometrijska i kemijska svojstva (organski
materijal i ukupni 'karbcmati) sedimenata u zaljevu El-Kanays. Priobalno pod-
rucje je uglavnom prekriveno grubim sedimem.tima, odnosno sedim€lntima
srednje velicine, dok je u preostalim djelovima zaljeva granulometrijski sastav
dosta nepravilan. Tekstura1na svojstva sedimenata u zaljevu su uglavnom
uvjetovana bio1oš'ko-kemijskim procesima.

Sadržaj organskog materijala je dosta nizak i uvjetovan biološkim pro-
'cesima u zaljevu.
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