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ABSTRACT 

The textur~ characterIstIcs of recent sedIments 
In the Ghardaqa regIon of the Red sea shelf are 
Investigated and compared with sImilar characteristics 
of Recent tIdal and beach island sediments in the 
same regIon. On going from the beach (tidal and. 
Ishnd sedIments) towards the sea (shelf sedimtnti). 
the mean she generally decreases lnd the sediment 
type chlnges from coarse sand to muddy sand and 
sandy mud. The sorting generally worsend. the skewness 
values generally decreased, i.e. changed fram coarsly 
skewed to very fInely skewed. Kurtosis values dId 
not show any general trend of variation. The. areal 
dIstrIbution of sand. silt and clay fraction indicates 
that, on going from hnd ~owards the sea. the Sind 
fraction decreased, sl1t fraction and clay fractIon 
generally increased. This probably due eIther to 
longshore currents (waves and win,ls) or to longer 
transportatIon factors depending on the condition. 
of the continental slope, t .e. topographic factors 
of the sea" bottom. Furt~.rmore, distribution Map 
of each fraction is drawn. 

The discriminant functIon of Sahu (1964) for 
envIronmental fnterpretation have been used. 

INTRODUCTION 

The distribution of particle size In sediments Is a function of the 
availability of different sizes of particles In the parent material and the 
processes operating where the particles were deposited, (Polk and Sanders, 
1978). 

The shelf and the beach sediments· of Ohardaqa region have been selected 
to be studied in order to shed some light on the physical properties, areal 
distribution of sediments and the depositional environment. 



'n,;, study .lso .Ims .1 exP\[o,;"g, (I) the COmrS,tiOn or stalistlc.l 

pnrametet's of size distribution, and (2) the interpretation of data on particle 
size distribution for inferring the envit'onments of deposition. 

TIIP stntistical treatments applied are mainly the methods introduced 
by 1'011< and Wards (1957) in an attempt to deduce the depositional 
environment of each sample. 

The area of study exten'tls from latitude 21 ° 05'N to 28 00' N, between 
Magowish Island to Gebel El-Zeit and lies between the Ghardaqa shore. 
and a line joining Shadwan and Garton Islands at about 34°E. (Fig. 1). 
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MATERIALS AND METHODS
 

Scdi Illents samples were collected during the period from December 
1982 to Janunry 1983 on board of the boat of the Ghardaqa Marine Biological 
Station. The bottom sediments were sampled using a Peterson grab sampler. 

Thirty two samples were chosen to cover the shelf zone and were taken 
by the grab sampler. Four samples were chosen to COVer Islands (Gafton 
El-I{ebir, Gafton El-Saghlr, Gubal and Geusum); these were collected by 
hand frbm the supratidal sediment ot the Islands. Eigteen samples were 
chosen to represent the supratidal and Interldal sediments (these also Were 
collected by hand). Figure (l) is a map showing the sampled localities, and 
figure (2) shows the bottom topography or' the ~ampled traverses.. 

The sedi ment samples were subjected to mechanical analysis according 
to the medlod described by Folk (1968). Samples containing more than 95% 
of fractions coarser than 4 phi were subjected to dry sieving, while those 
containing more than 596 of iractlons CJner than 4 phi (0.063 mm) were 
.'Ilbjected to dry sieving and gravity sedimentation according to the method 
described by Jackson (1956). The clastic sediment textural nomenclature 
has been employed using a triangle after Folk (1968). 

RESULTS 

The data obtained from the mechanical analysis were graphically presented 
in the form of histogram and caumulative curves (Figs. 3 and 4). 

From the cumulative curves, various statistical parameters were obtained 
(Tables 1,2 and 3) to characterize the studied samples and to use them 

. for inferrence regarding their depositional environments (Stewart, 1985). 

Menn Size Distribution 
As given In Table (0, the mean s(ze of the sediments ranges between 

0.60 to 2.90 phi with an average of 1.75 phi (i.e. medium sand fraction). 
The mean size of the sediments sampled from the supratidal zone has an 
average of 1.12' phi while the average me~n size of the sediments from 
the high tide zone Is 1.88 phi and the average mean size of the sediments 
frolll the tide zone Is 1.93 phi. Generally, most ot the samples from the 
tidal zone belong to the medium sand fraction, and the sediments from 
the low tI(Je zone exhibit particle sizes Ciner than those from the supratidal 
zone, due to mechanical sorting of sediments by sea and tidal currents. . 

As given In table 2, the mean size ot the sediments sampled from islands 
(EI-Gorton, Gubal and Geusum) ranges t>etween 0.90 to 0.57 with an average 
of 0.17 phi. Generally most sediments of the above mentioned islands are 
coarse to very coarse sand grains due to the influence of the different 
rock types that are found on the coasts of the islands. 
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As given in table 3, the mean size of the shelf sediments ranges between 
0.75 to 5.27 phi with an average of 3.01 phi. Generally, the particle sizes 
of the shelf sediments in the study afe8 change from coarse sand near the 
beach to fine muddy sand with increasing distance from the beach towards 
the deeper Sea. 
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Fig. (2) 
Topographic profile of the sampled traverses ..fn the Ghardaga - ~ebel el llet area. 
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TABLE 1 

Percentage of gravel. sand. silt and clay again size 
parameters of the tidal sediments near Ghardaqa. • 

" 

Sample 
No. 

1.5 
I-H 
l-L 
2-S 
2-H 
2-L 
3-S 
;,-I-! 
3-L 
4-5 
4-H 
4-l 
5-S 
5-H 
5-l 

Gravel 
I 

0.6 
15.74 
14.53 
9.36 
0.99 
0.68 
3.33 
9.75 
7.69 

17.75 
6.66 
5.67 
9.31 
3.73 
2.43 

Sand 
I 

99.42 
83.33 
i4.63 
89.43 
90.44 
97.94 
96.45 
85.6 
91.92 
82.25 
86.71 
92.l3 
90.68 
95.22 
95.08 

S11 t 
I 

1.74 
0.83 
1.18 
8.21 
0.94 
0.23 
4.59 
0.41 

6.49 
2.12 

1.05 
2.41 

C!ay 
I 

0.19 

0.04 
0.38 
0.03 

0.06 

0.14 
0.18 

0.08 

Sed1rnent 

gravelly 
gravelly 
gravelly 
gravelly 

gravelly 
gravelly 
gravelly 
gravelly 
gravelly 
gravelly 

type 

sand 
sand 
sand 
sand 
sand 
sand 
sand 
sand 
sand 
sand 
sand 
sand 
sand 
sand 
sand 

Hean 
size 

Hz 

1.65 
0.87 
1.33 
1.4 
2.9 
2.53 
1.63 
1. 37 
1.8 
0.73 
1.87 
1.37 
0.60 
1.4 
1.33 

Sorting 
So 
So 

0.50 
1.69 
1.24 
1.24 
0.9 
0.74 
0.61 
1.6 
1.13 
1.5 
1.57 
1.18 
0.9 
0.92 
0.8'7 

Skewness Kurto
sis 

SK K 

-0.09 1.23 
0.13 1.12 

-0.38 0.14 
-0.19 1.75 
10.14 1.23 
10.11 0.57 
-0.09 1.13 
-0.37 0.88 
-0.75 3.28 
-0.28 0.97 
-0.18 1.08 
-0.06 0.87 
-0.37 1.00 
-0.22 1.45 
-0.1 1.58 

sample 

No. 

Ga-S 
Ga-L 
Go 
Ge 

TA8LE 2 
Percentage of gravel. sand. silt and clay a~d grain size 

parameters of island lediMents of the Red Sea near Ghardaqa 

Gravel Sand Silt Clay Sediment. type' Mean Sorti ng Skewness kl/rto-
I S S S She So 111 

MI So SIC It 

19.00 80.84 0.16 - gravelly sand -0.07 1.03 -0.14 -0.37 
15.82 84.18 - gravelly sand 0.57 1.22 -0.95 1.09 
26.25 73.75 - gravelly sand -0.90 0.97 -0.32 0.98 
32.23 67.77 - gravelly gravel 0.23 0.74 -0.36 0.63 



TABLE 3
 
Percentage of gravel. sand. stlt and clay and grain size
 
parameters of shelf sedt..nts of the Sea near Ghardaqa. 

sample Gravel Sand Stlt Clay Sedtment type Mean Sorttng Skewness Kurto-
No. stze sfs 

I I I I Hz So SK K 

1 14.00 84.10 00.94 00.19 gravelly sand 0.75 1.55 0.12 0.88 
2 00.4 95.4 4.13 0.1 sand 2.37 0.97 -0.019 0.87 
3 6.9 91.35 0.97 0.72 gravelly sand 1.27 1.46 -0.12 0.8 
4 0.3 97.2 1;02 1.13 sand 2.37 0.88 -0.11 1.0 
5 4.09 94.94 0.94 0.03 sand 0.98 1.23 0.12 0.9 
6 3.44 94.94 1.5 0.12 sand 1.33 1.34 -0.04 0.9 
7 4.12 71.01 22.67 2.2 muddy sand 3.32 1.18 -0.36 1.45 
8 0.26 72.64 24.63 2.74 l1uddy sand 3.43 0.9 -0.42 0.9 
9 0.18 62.44 29.76 7.9 lIIuddy sand 3.02 1.77 -0.11 1.2 
10 7.98 82.72 9.02 0.38 gravelly sand 2.25 1.69 -0.27 0.5 
11 1.06 61.75 33.45 3.59 Iluddy sand 3.07 1.69 -0.36 1.33 
12 2.29 63.57 26.5 7.66 lIIuddy sand 3.07 2.13 0.0 1.38 
13 1.79 97.55 0.59 0.06 sand 1.62 1.14 -0.17 0.8 
14 1.37 82.04 11.1 5.65 lIluddy sand 2.8 1.78 0.15 1.8 
15 1.46 39.55 38.01 21.0 sandy mud 4.56 2.71 0.21 1.25 
16 5.18 81.82 12.61 0.40 gravelly muddy 1.8 1.65 0.6 0.6 
17 2.81 76.81 19.6 0.78 .uddy sand 2.37 1.74 -0.25 0.71 
18 0.11 75.77 18.08 6.05 muddy sand 2.1 2.08 0.44 0.94 
19 10.35 62.44 20.38 6.54 gravelly muddy 2.47 2.62 . -0.11 1.18 
20 0.11 98.13 1.69 0.09 sand 2.19 0.87 -0.2 1.16 
21 23.69 60.4 16.16 sandy mud 5.27 2.0 0.09 0.95 
22 0.41 98.63 0.9 0.02 sand 1.23 0.88 0.33 0.95 
23 3.55 84.96 11.04 0.45 lIuddy .sand 2.8 1.22 -0.29 1.25 
24 0.85 84.65 14.14 0.38 IllUddy sand 2.1 1.48 0.24 0.97 
25 0.1 73.84 25.03 1.03 muddy sand 2.47 1.76 -0.13 0.73 
26 0.03 73.41 25.63 0.93 muddy sand 3.1 1.13 -0.23 0.75 
27 1.05 ~ 68.27 24.09 6.61 muddy sand 2.97 1.84 0.0 1.24 
28 1:9 . 57.53 29.89 10.68 miiddy- -sand 3.3 2.21 -0.12 1.31 
29 0.82 97.8 0.84 0.55 sand 1.43 1.19 -0.02 0.86 
30 2.95 96.08 0.85 sand 1.23 1.08 0.13 0.99 
31 3.35 91.72 4.57 0.37 sand 1.7 1. 35 0.0 0.94 

._



The mean size of the studied sediments show a progressive decrease 
in pal·ticJe size with increasing water depth (Table 4). 

Measure of Uniformity (Sorting) 
Sorting is. a measure of the. standard deviation, Le. the spread of the 

grnin-si7.e distribution. It is one of the most useful parameters since it 
gives an indication of the effectiveness of the depositoinal medium in 
separating grains of different classes (Tucker, 1981). 

I\s shown in table 1, the sorting of the sediments of the tidal zone varies 
from 0.50 to 1.60 phi, having a mean 1.05 phi, i.e. moderatly sorted. 
However, 54% of the samples from the tidal zone show values denoting 
poor sorting, while 46% of the tidal samples are moderatly to moderatly 
well sorted. 

FrOll-l table 2, the sorting of island sediments ranges between 0.74 to 
1.22 phi with an average of 0.89 phi. Generally, most sediments of the 
islands are moderatly sorted. 

T~8lE 4
 
Yerlltlo" of 1Ile1" size wIth !liter depth 'n tha .tud'ed area
 

Number of Niter depth Average of .an "" 
Simple P~f Stl,",l~ 

devl.t'o" 

38 Neter depth between 0 Ind 20 III 1.48 . !. 0... Yor, co.r.. to MI_ .IM frlct' .. 
IJ Niter depth bet...e" 20 and 50 III 3.31 !. 0.'1 Ffne to vor, fI ... ,rafn "10' 
Z lleter depth 50 III 3." !. 0.94 hr, fine lrof". 

I\s shown in table 3, the sorting of the shelf sediments ranges between 
0.87 phi and 2.71 phi, with an average of 1.79 phi. Moreover, 84.4% of the 
samples representing shelf sediments show sorting values denoting poorly 
sorted sediments, and 14.6% of the samples shoW moderatly sorted sediments. 

The results of the sorting coefficients of the shelf, tidal and island 
sediments show that the sediments vary from moderatly and well sorted 
near the beach, to poorly and very poorly sorted with increasing water 
depth ('fable 5). 

155
 



TABLE 5 

yO'. """ " ,,,"". , ..HId.., Ji[ 1~1111 [1111 II mi 
Humber of Water depth A.erage of sorting Sedlment type 

samp Ie phi Jmmtn 
38 
II 

Z 

Water depth between 0 and 20 m 
Water depth between 20 and 50 m 
Water depth 50 m 

1.08 
1.74 
\.72 

+ 0.33 
-; 0.53 
!. 0.06 

..ell sorted to poorly sorted 
pooly to very poorly sorted 

. very pooly sorted 

Measure of the Symmetry of the Distribution (Skewness) 
The inclusive graphic skewness of the sediments sampled in the tidal 

zone ranges from -0.75 to 0.13 (Table 1). About 13.3% of the salTlples are 
positively skewed (j.e. finely skewed), while 86.7% of the sediments are 
negatively skewed (j.e. coarsely skewed). Moreover, 26.7% of the sediments 
from the tidal zone are nearly symmetrtcally skewed. 

As given in table 2, the skeweness of sediments sampled from the islands 
ranges between -0.14 and -0.95. Moreover, all island sediments are coarsely 
to very coarsely skewed. 

The skeweness of the sediments sampled from the shelf zone ranges from 
-0.42 to 0.53 phi (Table 3). About 43.8% of the samples collected from 
the shelf zone are negatively skewed (j.e., coarsely skewed). Moreover, 
21.9% of the samples are nearly symmetrically skewed. 

Generally, the sediments sampled in the Ghardaqa region show change 
from coarsely and very coarsely skewed near the beaches to nearly 
symmetrically distribution with increaslpg watf'" depth (Table 6). 

TABLE 6 
Variation of skewness .. lth ... ter depth In the studied .re. 

lI.t.r depth Avenqe of skewness S.dlment type 
SlIp"!) Standlrd 

deviation 

38 II. tlr 'depth bltween 0 .nd 20 iii -0.5 !. 0.45 Strong cOlrslly to coarslly sk.wed 
11 lIa tlr depth betweln 20 .nd SO II 0.0 !. 0.13 Coars.ly, nllrly 1)'WIIIltrlcally 

.nd Finely skewed 
2 Wlter depth 50 II 0.21 !. 0.3 nearly s.... trlc.lly Ind finely 

sk....d 
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Peukendness of the f'requency Distribution 
In the sediments sampled from the tidal zone near Ghardaqa the graphic 

kurtosis ranges from 0.14 to 3.28, averaging 1.22 (table O. About 53.3% 
of the tidal sediments are leptokurtic and 46.7% are mesokurtic and 
pia tykurtic. 

The graphic kurtosis of sediments sampled from the islands ranges from 
-0.37 to 1.09, averaging 0.58 (Table 2). All sediments from islands are either 
very platykurtic or platylwrtic to mesokurtic. 

The graphic kurtosis of the sediments sampled from the shelf zone ranges 
between 0.50 and 1.45, averaging 0.95 (Table 3). About 62% of the samples 
(rom the shelf sedi ments are pia tykurtIc and mesokurtic wIth increasing 
water depth (Table 7). 

TABLE 7 
Variation of Kurtosis with ,,"ter depth In the studied a,..a 

Number of Water depth Average of Kurtosf. SediMent type 

Sample k (ph1) Standard 
deviation 

38 Water depth betWl'en 0 and 20 WI 1.22 !. 0.66 Platykurt1c. IIesokurtlc and leptokurtlc 
11 Water depth betWl'en 20 and 50 .. 1.48 !. 0.5 leptokurtlc and lIuokurtlc 
2 Wa ter depth ) 50 .. 1.17 ±0.03 leptokurtlc 

Areol Distribution of Sediments 
The method used in this work to construct the basic surficial sediment 

distribution map follows fundamentally that used by Folk (1968). The method 
of map construction is as follows: 

1. Sand fraction (2000 J1 -62.5 J1). This map Is drawn, using contour Interval 
or 20% by weight. Sand size fraction in the studied area ranges between 
100% to 20%, Fig. 5. 
2. Silt (raction (62.5 J1 - 5 J1). The map Is drawn using contour interval 
of . 10% by weight. Silt size fraction in the studied area ranges between 
70% to 0.0%, Fig. 6. 
3. Clay fraction «5 J1). The map is drawn, using contour interval of 596 
by weight. The clay size (raction in the studied area ranges between 2096 
to 0.096, Fig. 7. 

Areal Distribution of Sand Fraction 
The sand fraction of sediments sampled from the tidal zone has a uniform 

distribution towards the deeper sea, the sand (raction decreases reaching 
a value of 6396. 
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Fig. (5) 
A : Relationship between sorting and mean size. 
8 : Relationship between skewness and mean sIze. 
e : RelatIonship between ~urtolsls and mean size. 

The island sediments include some patches in which relatively high sand 
fractions are recorded. 

Generally, it can be that the sand fraction increases towards the shore. 
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Arco! Distribution of Silt Fraction 
According to the distribution map of the silt fraction (Fig. 6), the tidal 

zone proved to have a high silt fraction, reaching values as high as 8.6% 
toawrds the sea. 

The shelf zone has a high silt fraction reaching 47% towards the deeper 
sen. Towards the tidal zone, this value becomes very low. 

The sediments sampled from some islands have a very low silt fraction. 
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TABLE 8
 
Results of the applIcation of the dhcrimlnant functions of Sahu
 

(1964) On the mech.nlc.1 .n.lrsla d.t. provIded by the studIed samples.
 
X'" Envi ronntenh 1 Interpretlt\on In .greement .. lth fIeld locltlon.
 

Offidmfnant function 

Samples	 E"vi ronft1@nh'I '2 '3 '4 

I 8.71 188.1 - 6.688 shillo.. Igltlted ....In. 
2 -2.00 114.7 - 7.000 shillo.. Igltlted lIIr1ne 
G.-S 4.75 67.75 -70.300 shillo.. Iglt. ted ... rln. 
I-S 0.88 til. 33 shillo...gltlted OIIrlne 
I-U 9.47 202.82 - 6.65 + shillo.. Iglllted ... rlnl 
I-t 5.48 17 3. 44 - 5.'4 + sh.llow 1,lhted marlnl 
3 6.10 172.68 - 6.65 shallow IgUtted martn. 
Ga-t -8.84 109.7 - 2.41 sh.llow 'V' ta t.d lIIr1nl 
4 -2.41 104.6 • '.69 shallo.. I,'hted ..arlnl 
2-S 1.1l 154.93 • 5.11 sh.llo.. a,ltlted ....lnl 
2-N -3.23 eolhn deposlt'on 
2-t -3.32 101hn deposftton, 4.66 1J3.58 - 7.511 5.94 turbIdity current

• 1.84 154.74 • 6.74 shallo.. aglhted marine 
7	 -1.432 163.7' - '.11 . 7.64 turbIdity current 

-5.1t lolhn deposition•A 4.78 273.35 - 5.25 sh.ll"" .gH.ted m.rinl 
9 -5.09 lolhn depositIon 
3-S -0.73 69.25 - 7.65 -6,37 turb'dl ty current 
3-M 8. I 100.90 - 3.90 + shallo.. urlnl 
3-t 0.9 159.3 - 3.2 • sh.llo....arlne 
10 4.5 231.40 - 3.7 • shall 0" OIl rl ne 
II 256. I - 2.95 • sh.llo....adnl 
JZ 9.5 36'.3 - 3.35 + ,hattow IUdne 
U '.5 138.6 - 6.11 • shallow ..dnl 
14 ••• 292.2 • U + ,hlllOll IIIdnl 
II 13.1 559.6 - 1.02 + sh.llow ..dn',-$ 9.59 170.2 - ',7 shillow Mlrln, 
.-N 6.43 216.' - '.6 shall 0" IIId ne 
.-t 3.09 1J3.78 - 7.19 'hall0" "Id nl 
I' 5.98 23'.2 - 6.7 shallo.. Mlrlnl 
17 4.86 237.9 - 3.7 ,hlllow ..r'nl 
I. 11.1 346.97 - 6.• shallow IIIrl ... 
19 ZO. I 509.2 - 0.65 shellow.arlnl 
110 10.3 68.07 beach deposition 
ro 0.98 106.5 - 6.16 .hallow ••dn. 
21 -1.5 368.4 - 3.61 shallow marine 
I-S 4.7 73." - 6.' shallow IIIdne 
6-R 4.0 99.3 - 6 .• ,hallow'Darlne 
6-l •. I 102.6 • •. 991 ,hallow ..rlnl 
12 1.4 97.2 • 9.0 7.5 turbldl t1 currlnt 
23 -0.39 156. I 4.89 Shll'ow ..dnl 
24 3.85 Z06.0 - 6.4 shillow ..rlnl 
n 5. I. 262.2 - 4.2. ,hlllow ..r'no 
26 -2.159 135.4 - 5.' ,hallow IIIrlnl.. 6.3 278.4 - 4•• shillow ..rlno 
f7 2.2 '0.1 boach dlposlt'''' 
Z8 10.7 388.0 - 2.28 Ihallow ..rtnl 
rt 3.01 UI.3 - '.'5 ,hlllow ..rtnl 
JO J.U 120.5 - 7.36 Sha 110w ..artne 
JI J.t 185.2 - 6.25 shillow IIIrl.1 

.. 



Areal Distribution of Clay Fraction. 
From the values of the clay fraction in the different sampled stations, 

a distribution map is drawn (Fig. 7) 
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Contour map showing the areal dlstrlbutfon of
 

sand fractfon fn the area ~f study (sand I).
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Areal Dislribution of Clay Fraction. 
From the values of the clay fraction in the different sampled stations, 

a distribution map is drawn (Fig. 7) 
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-------- -----------

Sediments of the shelf zone has a high caly fraction, reaching 15.1% 
toawr'ds the deeper sea. The sediments of the tidal zone and some islands 
have a very low caly fraction ranging between 0.0% to 1%. 

Thus, it can be concluded that the clay fraction increases seawards. 

DISCUSSION AND CONCLUSION 

The results of the mechanical analyses performed in this work indicate 
tlwt, supratidal and intertidal sediments are coarsely to medium grained, 
moderatIy to well sorted, coarsely skewed, and leptokurtic to mesokurtic. 
Island sediments are very coarsely, skewed and very platykurtic to meskurtic. 
Shelf sediments are coarsely to finely and very finely grained, poorly sorted 
to very poorly sorted, coarsely to finely and very finely skewed, and 
platyl<urtic, changing to leptokurtic, very leptokurtic and IT)esokurtic with 
increasing distance from the shore (Fig. 8). 

These results, furthermore, indicate that from the shore towards the 
open sea, the mean size generally decreases and the sediments change 
[rom gravelly and coarse sand to sandy mud and muddy sand (Tables 1,2 
and 3 Fig. 9). The sorting generally worsens, the skewness values generally 
decreases (Le. changed from coarsely skewed to very finely skewed) and 
the kurtosis values gener'ally change from very platykurtic and mesokurtic 
to meskurtic and leptokurtic, with increasing depth (Tables 4, 5, 6 and 
7). 

The variation may be due to one or rnore of the following resasons: 

1. After the deposition of the sediments, longshore currents and waves 
may have sorted and transported the fine grains towards the sea, leading 
to the increasing of grain size and skewness, and also to improvement of 
sorting towads the beach, I.e. the sed~ments change to finer grains, increasing 
towards more poorly sorted and coarsely skewed tOHwrds the seA. l{rissek 
eLal (1980), EI-Wakeel and EI-Sayed (1978), lit,. Chow9hurry (1980), think 
that the effect of winds and curreJ,'lts on the shore is responsible for the 
decrease of grain size seawards. 

2. Variation in mineralogy and sedimentation rates may affect the s·ediment 
grain-size properties. Trask (1961) and Ross (1971) noticed that the Influence 
of sedimentation rate on the grain size parameters is very difficult to be 
qetermined. It appears that this factor is generally masked by compositional 
and textural characters of sediments. Folk (1974) thinks that trends in 
grain size over large areas can be used to Infer the direction of sediments 
despersal, with size decreasing away trom the source area. 

3. Pettijohn (1975) noticed that sorting is dependent on the grain size, 
in that, coarse sediments (gravels and conglomerates) and fine sediments 
(silts and clays) are generally more poorly sorted than sand-sized sediments, 
which are more easily transported, and therefore sorted by winds and water. 
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to poorly sorted and this change is related to a decrease In wave and current 
enel'gy with increasing water depth. 

Aport from being a useful descriptive term for a sediment sample, skewness 
is also 'a reflection of the depositional process. For example, beach sands 
tend to have a negative skewness, since fine components have been reworked 
by persistant wave action (Duane, 1964). The skewness of island and tidal 
sediments in this work proved to be negative I.e. coarsely skewed. But 
the skewness of shell sediments have been found to be positive, i.e. finely 
skewed. 

The areal distribution of the sand, silt and clay fractions, is affected· 
by the distance from shore. The sand fraction decreases, the silt and clay 
fractions generally Increase with increasing distance to the shore. These 
variations are probably controlled by one or more of the following factors: 

1. The slope of the bottom and the depth of the sea, (Morelock, 1969; 
Almager and Wiseman, 1977; Benett et al., 1977; Keller et ai., 1979; Busch 
and ({eller, 1979, 1981 b and Inman, 1949) the greatest variation In properties 
with depth occurs in sediments of the upper continental slope. These 
sediments are also strongely affected by the distance from shore. Wherever 
depth increases, sand fraction tends to decrease, and silt and clay fractions 
tend to increase. 

2. Waves and currents are responsible for the decrease of grain size 
(Scheidegger and (rissel<, 1978). ThUS, from the shoreline across the shelf, 
towards of shore, the grain size decreases. Thus, sand fractions decrease 
and silt and clay fraction increase seawards. 

3. The geology of the coastal plains. The rock types that are found on 
the coasts of the Sea and the islands are different, both in nature and In 
age. Thus, the detrital supply to the western side of the study area contains 
and appreciable amount of silica sands when compared to the carbonates 
clastics found elsewhere (Shukry and Hlgazl, 1944 a &: b). The percentage 
of sund fraction increases and that of clay and silt fraction decreases towrds 
the beach. . 

4- The presence of marine grass. Marine grass may cause the biochemical 
deposition of silt and clay sized aragonite (Powers and Kinsman, 1953). 
This tends to increase the silt and clay fraction In marine sediments rather 
than in beach sediments. 

Use of the Discriminant Functions of Sahu for Environmental Interpretations. 
Sahu (1964) established four descrlmlnant functions using the previously 

calculated coefficients of Folk and Ward (1957), I.e. Mz, So, Sk &: K. These 
functions ,would, according to Shau, enable the differentiation between 
sediment deposited under the conditionsl eolian and beach beach and shallow 

" . ,
agitated marllle, shallow agitated marine and deltaic, and deltaic and turbid. 
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The functions, represented by constants Jcafcula!ed by ~!~IJ ~rw~ 
computing mechanical analysis data provided from several samples, 
represnting different know depositional environments) are as following: 

Y1 :: -3.5688 Mz + 3.7016 So -2.0766 SK + 3.1135 K 
Y2:: 15.0653 Mz + 65.709 So +18.0~01 SK + 18.5043 K 
Y3;:: 0.2852 Mz - 8.7604 So -4.89~2 SK + 0.0482 K 
Y4:: 0.7215 Mz - 0.4030 So -6.7322 Sk + 5.2927 K. 

The fUllction (Y 1) serves to differentiate between eolian and beach 
environments. Values for Y1 <-2.7411 indicate eolian deposition, values 
of Y1 )-2.7411 indicate beach deposition. The function (Y 2) serves to 
differentiate between beach and shallow agitated marine environments. 
Values for Y2 <65.3650 indicate be&cll deposition, values of Y2 )65.3650 
indicate shallow agitated marine deposition. The function (Y 3) serves to 
differentiate between· sallow agitat~d and deltaic environments. Values 
for Y3 <-7.4190 indicate deltaic deposition, values of Y3 )-7.4190 indicate 
shallow agitated marine deposition. Ttje function (Y 4) serves to differentiate 
between deltaic and turbidity current deposition. Values of Y4 <9.8433 
indicate turbidity current, values of Y4 ) 9.8433 indicate deltaic 
environments. Table (8) gives the calculated values of Yt> Y2' Y3 and Y4 
for the samples studied in the Ghardaqa area where the environment of 
deposition of the samples studied in the area is determined. 

The application of the discriminant function of Sahu in the present study 
shows that 36 out of 51 samples give results compatible with field 
observations (I.e., 70.6% of samples) other samples give misleading results 
(29.496). This shows that the method should be used with caution for 
invironmental interpretation in ancient sediments. 
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