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explained on the basis that. these individuals are allogenic 
transponed fr0111 other area. so they are not related 10 the 
enl'ironment of deposition The upper calcareous layers are enriched 
with theforamineferaltesls. 

Paleopalynological analysis indicates that. the depositional 
environment was a shallOl1' marine (inner sheW as deduced from the 
abundance of dinoflagellate cyst Also, the influence o.ffresh - Haler 
is obsenedfrom the weak input o.fpediastrum (fresh water algae). 

The lower pan might be covered by the fluvially- influenced 
portion of Mariotes lagoon ll'hich liaS fed by one or more minor 
branches o.f the old Canopic channel that flowed into the southeastern 
portion ofthe lagoon 

L'\lTRODUCTIOI\' 

During the few past decades. the region north of the western desert of Egypt 
receives special attention due to the increasing reqwrernents for ground water 
resources and soil potentials for the eXlJanslon of agricultural projects and 
constructions of new communiTieS 

The northern zone of the 'A'estern Desert of Egypt occupies the northern 
eXiTemity of the great Mannicean homoclinical plateau extending between 
Alexandria and El-sallum, This zone could be distInguished into two 
ph)'siograpillc regions (GUIND'( 1974) The first IS the eastern region, which 
extends behveen l'\lexandria and Ras El-Hekma Tills region is strongly 
affected by the presence of the /\.rab· s Gulf which COIncides with regional 
synclinal basin oriented in ~'N\\' - SSE direction (Figs 1& 2) The second 
region extends from Ras-EL-Hekma to EL-Sallum 

The Studv area: 
The area of study IS located ill the northwestern coast of Egypt and located 

at Burg £I-Arab area between long 28 24 E&: 28 34 E and La! 30 48N & 
31' 00 N (Fig. 2), A 125-m borehole was drilled in order to determine the 
~entological and mineralogical characteristics of the sediments, 
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1.	 ADuvial deposits occupy the depressions and the drainage lines and 
compooed of quartz sand, silt and clay rich in carbonate grains in the 
northern zone and rich in rock fragments in the southern zone. They attain 
a thickness of about 40 m. Sabkha and salt marshes which are rich in 
(evaporates, gypsum) are essentially reported in the alluvial deposits 
particularly in lower lagoonal sites of the depressions (EL- SI-LAMY, 1968). 

2.	 Eolian Sand deposits, developed as coastal sand dunes of carbonate nature 
or as inland dunes of fine quartz grains and shell fr~oments (ATWA, 
1979). 

3.	 Beach deposits, They occupy a narrow strip along the coast and are mainly 
composed of oolitic sand and carbonate grains with a low quartz sand 
~ntent (GUINDY, 1974, 1989 & ATWA, 1979). HASSOl1BA (1980) 
studied the Quaternary sediments from the northwestern coastal plain of 
Egypt from Alexandria to EI-Omayed. He revealed that, the rate of 
dissolution of aragonite from the sediments of the carbonate ridges has 
been found to increase towards the Nile Delta, whereas to the west, the 
aragonite survives intensive dissolution. 

Climatology: The area of study characterizes with the foUowing; 
a) Air temperature: The area north of western Desert of Egypt displays a 

typical Mediterranean climate strongly buffered by the sea. The maximum 
air temperature recorded in Burg EI-Arab area is 30.7 DC, while the 
minimum is 8.5°C. 

b) Precipitation: The source of almost all rainfall in the coastal zone of the 
Mediterranean sea and the precipitation is the only source of surface and 
ground water in most of the north .of the western Desert of Egypt. The 
annual mean of the precipitation in Burg El-Arab area is 165.5 mm/y. 

c)	 Relative humidity: The relative humidity which recorded in Burg EI-Arab 
area ranges between 75% and 64% with mean value of 70%. 

d) Evaporation: The rate of evaporation in the investigated area varies from 
7.8 mUd to 3.6 mUd with mean value of 6.0 ml/d (The general 
Meteorological Organization of Egypt during the period 1987-1990 
recorded the preceding values). 
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sedimentation, with a low benthonic foraminifera and organic carbon ill the 
Nile-Delta sediments 

MTTHODSOFANALYSES 

The boring was made using rotary type drilling; subsurface samples were 
obtained with split spoon sampler till a depth of about 125m. After field 
description and visual classification, all samples were transferred in airtight 
containers to the laboratory and prepared for further analyses. The examined 
samples were air-dried, then splited to ensure that representative samples will 
be examined. About 50 g of each sample was washed thoroughly by distilled 
water and dried at 500 C (then kept in clean stoppered jars), ready for grain size 
and mineralogical analyses. The statistical parameters were calculated 
according to FOLK (1974) and the depositional environments were determined 
with respect to SAHU'S equations (1964). These equations are applied to 
determine the different depositional mechanisms that took place in the area of 
investigation. The depositional conditions were determined using C-M pattern 
diagram after PASSEGA AND BYRAMJEE (1969). For the mineralogical 
analysis, the samples were ground in mortar to pass through a 44 )l-mesh sieve 
(nominal diameter) then sprinkled on Vaseline on a glass slide to ensure 
random orientation. A Philips X-ray diffractometer Model 1060/80 with copper 
target tube and nickel filter was used. Diffraction was made at 40 Kv, 25 M.A., 
chart speed l°/min in the range of 20°-{i0° (2 8), the operating sensitivity was 
4xl00 counts/sec and the chart speed at.1 em/min. The relative abundance of the 
minerals was determined by peak height analysis (GRIFFIN, 1971). An infrared 
analysis has, been done to define the, different reactive groups of the studied 
minerals. The analysis was made using Perkin Elmer (1430) ratio recording 
infrared spectrophotometer. Heavy mineral analysis is performed in order to 
help in the environmental interpretation. Representative samples were 
processed using standard palyonological technique (KHOLEIF, 1998). The 
samples were treated with dil. HCl, HF and con. HCI to remove carbonates 
silicates and fluorides respectively. After that, the residue was split into two 
portions. The first one was used to prepare kerogen slides. The second portion 
was filtered using wet sieving with 10 and 15 J..UI1 polyester sieves. Kaiser's 
Glycerol Jelly is used as a mounting medium. All slides were microscopically 
examined with Zeiss standard-25 microscope (400x, 630x and 1000x., oil 
immersion). 
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Fig, (4a. b. c & 4d) 
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SEDIMENTOLOGICAL CHARACTERISTICS OF SUBSURFACE SEDIMENTS 

Sedimentological characteristics and the depositional environments: 

The distribution curves of the upper part of the investigated subsurface 
sediments till a depth of about 110m are illustrated in (Fig. 5). They are 
generally similar in their central part, whereas the average angle of the central 
part was found to be between 60-65" The curves are being more or less parallel 
or overlapped indicating almost similar sorting ranging from moderately sorted 
to poorly sorted. They have similar amount of suspension population (Fig. 5) 
being about 2-5% of the distribution at 3-4<1>. They differ in the position of the 
coarse tnmcation; some have coarse truncation at 2-3.5 <1> with variable 
amounts of distribution, while other curves show no clear traction population. 
The curves wi1hout traction population could be related to wind blown deposits 
(VISHER) 969, EL-BODSELY and FRillY ;1975 and ANWAR ET AL.1981). 
Those with traction population could be related to wave zone sands as indicated 
by VISHER (1969). 

The lower part of the investigated borehole was subjected to intensive study 
to determine its origin, its depositional environment, and the hydrodynamic 
conditions under which the sediment deposited Table (1) illustrates the 
sediment components of this layer, whereas table (2) reveals the characteristics 
of the distributifin curves. 

Table (1) shows the presence of three main sedimentary units comprised of 
clayey sand, muddy sand and sandy clay, with general trend of increasing the 
clay % dowilward Table (2) presents the main characteristics of 1he distribution 
curves of the lower part of the investigated sediments. The average of the angle 
of the central part in the distribution curves is lower in the muddy layer (42t» 
than that of 1he overlying layers {65°) indicating lower degree of sorting. 
Moreover the mud deposit's distribution curves (Fig. 6) generally have two 
distribution populations; saltation and suspension. The coarse traction (rolling) 
population is represented in some samples, while a well-developed suspension 
population comprised of up to about 60%. These values are comparable to those 
of the upper part of the studied borehole, which do not exceed 5% (Figs.5 and 
6). The slope of 1he saltation population is less steep (42) reflecting least 
sorting than the other sedimentary units i.e. coarse and medium sand units. The 
truncation between suspension and saltation occurs mostly at 8.0 <p. Generally 
no fine tnmcation point was detected in the distribution curves of the upper 
sedimentary units of the studied sediments. VISHER (1969) showed that, the 
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SEDIMENTOLOGICAL CHARACTERISTICS OF SUBSURFACE SEDIMENTS 

Table (1): Sedimentological components ofthe lower part ofthe 
Subsurface sediments in the study area. 

.. Sample 
No. 

Depth I Sand 
(m) 0/0 

Silt % Clay 
0/0 

Sediment type 

111 111 I 55.9 5.68 38.43 Clayey sand 
112 

rIB 
112 
113 

I 
I 

72.22 
52.36 

3.32 
4.10 I 

24.46 
43.54 

Oayey sand 
Clayey sand 

115 115 I 75.59 8.5) I 15.86 Muddv sand 
~~ 

116 116 I 72.2 8.52 19.29 Mudd~' sand 
-

117 117 I 72.11 7.81 20.8 Muddy sand 
118 118 I 38.45 I 34.45 27.38 Muddy sand 
119 

------nD 
f---­

119 
120 

I 
I 

81.03 
56.96 

2.82 
4.94 

16.15 
38.10 

Very fine sand 
Clayey sand 

121 121 30.29 1.07 68.63 Sandy clay 
122 122 -\ 35.63 8.17 56.21 Sandy clay 
123 123 I 30.18 I 5.20 64.62 ~andy cla~~_ 
124 124 I 36.18 4.07 I 59.57 ~andy clay 
125 125 I 43.86 6.54 49.6 - Sandy clay 

S.N Depth i 
(m) 

III 
112 
113 
115 
116 
117 
118 

111 
112 
113 
115 
116 
117 
118 
119 119 

120120 
121 121 
122 122 
123 123 
124 124 
125 125 

on % on $I
l par't on ($) I 

20.0 8.0! 30 I 0.0 I 
8.016.0I 50 I 0.0 

22.0 I 8.0 
I 37 I 1.0 I 26.0 8.0 
I 40 I 1.0 

I 10 I 1.0 

19:0 8.0I 
40 1.0 19.0 7.0I 

1.0 14.0 9.035I I I 
8.0I 45 I 4.0 I 18.0 

1 13.0 8.012 0.0 
8.020.060 2.0 

55 0.0 9.0 I 8.0 
25.5 7.065 2.0 

8.070 0.0 5.0 
8.045 30.02.0 
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Table (2): the characteristics of the distribution curves of the lower 
part of the subsurface sediments in the study area. 

I Angle Coarse I FineCoarse Fine 
central truncati truncatitruncati truncati 

on % 
I 64.5 

77.0 
79.0 
870 
85.0 

72.~---1I 91.0 
85.U­I 

I 64.0 
66.5 
46.5I 
36.0 
42.0 
53.0 
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SEDIMENTOLOGICAL CHARACTERISTICS OF SUBSURFACE SEDIMENTS 

Table (3): Heavy mineral constituents of the lower part of the 
investigated borehole. 

Heavy mineral % 
Heavy minerals S.N.111 S.N.l13 S.N.115 
Opaques 24.24 9.9 40.0 
Amphiboles 3.03 47.52 12.0 
Pyroxenes 16.67 14.85 14.0 
Epidote 7.58 7.92 10.0 
Gamet 3.03 I 1.98 4.0 
Monazite -­ -­ -­
Staurolite 1.52 , 0.99 2.0 
Zircon -­ -­ -­
Tourmaline 6.06 I 1.98 I 2.0 
Rutile -­ -­ -­
Biotite + Chlorite 37.88 14.85 16.0 
Heavy mineral % 1.5625 

I 
1.9068 I 0.95108 

Index figure 0.0159 I 
0.0194 0.00960 

Sand % 55.9 52.36 75.59 
I 

Silt % 5.68 I 4.10 8.55 
Clay % 38.43 I 43.54 15.86 

Sediment type Clayey sand I Clayey sand Clayey sand 
N.B. S.N= sample number = sample depth (m) 

Pyroxenes: 
They are represented by common greenish yellow augite and less common 

enstatite and hyperthene varieties. They showed a narrow range of variation 
from 16.67 to 14% with an average value of 15.1 7%. 

Epidote: 
Yellow and greenish yellow grains represent epidote minerals. The average 

frequency is 8.5%. 

Gamet: 
Garnet is represented by pink and colorless varieties with an average value 

of 3%. It is interesting to note that this value is comparable with that obtained 
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by EI Nozahy and Badr (1986) in their study on the continental shelf sediments 
of Abu Qir Bay, northern coast of Egypt. 

Micas: 
Micas include brown to greenish yellow biotite and colorless chlorite. They 

varied from 37.88 to 14.85%. 

The heavy mineral analysis reveals that, the sediments of the lower part of 
the investigated borehole are almost derived from alluvial materials. 

CONCLUSIONS 

The present study entails with all sedimentological, mineralogical, as well 
as, other evidences to throw lights on the main characteristics of the subsurface 
sediments in Burg EI-Arab area. The grain size analysis indicates the presence 
of two different depositional environments characterizing the upper and lower 
parts of the investigated borehole. It reveals also different hydrodynamic 
conditions. The depositional differentiation shows that, the upper layers were 
sedimented under marine environmental conditions whereas the lower seemed 
to deposit under fluvial conditions. 

The mineralogical analysis illustrates marked decrease of carbonates 
downward. with the predominance of silisiclastic minerals in the lower part of 
the investigated borehole. 

The heavy mineral analysis reveals that, the sediments of the lower part of 
the investigated borehole are almost of alluvial origin. 

Micropaleontological analysis reveals that, the lower part, in contrast to the 
upper calcareous layers, is characterized by the scarcity of the forarnineferal 
individuals and shows abraded and destroyed the most tests causing difficulty 
of specific identification. This deformation could be explained on the basis that 
these individuals are allogenic transported from other area., so they are not 
related to the environment of deposition. 

22 





SHATA,M.A. 

CHEN, Z.; .WARNE, AG. AND STANLEY. OJ. (1992): Late Quaternary 
evolution of the northwest Nile Delta between Rosetta and Alexandria, 
Egypt. 1. Coast. Res., v.8, pp.527-561. 

EL-ASMAR, H M. (1998): Middle and Late Quaternary paleoclimatic 
evolution, northern Mediterranean coast of Egypt. Quaternary Desert and 
Climatic change, Balkemal Rotterdam! Brookfield, 1998.pp: 261-271. 

EL-MAGHRABY, M.M.S.A (1997): Geophysical, Hydrogeological and 
remote sensing studies on the effect of sea level fluctuation on the 
groundwater reservoir between Alexandria and EI-Dabaa, Egypt. Ph. 
Thesis. Fac. Sci. Alex. Uni.357 pp. 

EL- SRAMY, 1.Z. (1968): The geology of water and soil resources in E1-Dabaa 
area, western Mediterranean coastal zone, U.A.R M.Sc. Fac. Sci., Cairo 
Uni.,112 pp. 

EL-BOUSELY, A.M. AND FRillY, O.E. (1975): Grain size relationship of 
surface and subsurface sands on the Mediterranean coast between Abu Qir 
and Rashid, Egypt. Fac Sci. Bull. Aex. Urn. I 5. 

EL NOZAHY, F.A and BADR, A A (1986): Mineralogy of the continental 
shelf sediments of Abu - Qir Bay northern coast of Egypt. Geojornal: 13.4, 
347-358. 

FOLK, RL. (1974): Petrology of sedimentary rocks Texas Uni. Hemphill pub. 
Co., 182p. 

GERGES, MA (1976): Preliminary results of a numerical model of circulation 
using the density field in the Eastern Mediterranean. Symposium on the 
East.Med.,Malta. AetaAdriatica, 18(10): 163-176. 

GRAF, D. L. (1960): Geochemistry of carbonate sediments and sedimentary 
carbonate rocks. Div. ill State Geol. Survey Circ. 297, Parts 1-5. 

GOLDSMITH, JR; GRAF. D.L; and HEARD, H. C. (1961): Lattice constants 
of the calcium - magnesium carbonates. Am Mineralogist. 43,84-101. 

24 








