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Abstract

Continuous soil erosion along the hilly landscape of the North
Western Coast of Egypt is expected to result in some changes in the
mineralogical composition of the clay fraction. Therefore, surface soil
samples were collected from top and bottom slopes as well as, inside
and outside the main gully.

X-ray diffractograms revealed that kaolinite is the major clay min-
eral in the eroded soils of EL-Omayed area. Kaolinite crystallization is ap-
peared at the top slope while being dominant in the bottom slope.

The dominant clay minerals in Khashm El-Eish ridge area are se-
mectite (montomorillonites), hydrous mica (illites), attapulgite and kaoli-
nites.

These clay minerals are almost the same at the top and the bot-
tom slopes and also inside or outside the main gully but bearing well
crystallization at the lower slope and affect their crystallinity and
amount.

INTRODUCTION

Soil erosion either by water or wind is a serious problem in the North Western

Coast of Egypt. Khashm EL—Eish ridge located in El -Omayed area (77 km from Alexan-

% dria) Map 1 was chosen for these studies. Three main gullies are distinguished in

khashm EI — Eish ridge area Fig 1. Their shape is like a delta with a depth ranges from 4

m at the gully head to | m at the gully foot, after which, several rills are widely spread-
ed.

Several investigations have been devoted to the study of origin, sedimentology
and geomorphology of the nine main ridges parallel to the Mediterranean Coast (El —
Shazly and Shata, 1969 and Hanna, 1987).

El-Gabaly (1962), Gewaifel et a/ (1970) and Mady et a/ (1981) indicated that
the Calcareous sandy soils contain attapulgite and illite the dominants in the uncultivat-
ed ones.

Continuous soil erosion is expected to result in some changes in the mineralog-
ical composition of the clay fraction. Therefore, surface soil samples were selected out
of 4 profiles (No.3, 5, 11 and 12) at top and bottom slopes as well as inside and out-
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side the main gully, (0-15 cm) depth.
MATERIALS AND METHODS

The present work was based on 12 profiles from the left gully were dug along
the main slope (3 km length) and inside and outside the gully (1 km width) to reflect
the extent of interference between water and wind erosion processes. The locations of
soil profiles have been selected to represent the flat depression system and southern
sandy slope.

Fine clay (<2 p) were separated for mineralogical analysis after removing soluble
and sparingly soluble materials using several washing with H,O until peptisation oc-
curred.

X-ray diffractograms of the clay fraction were carried out with a Philips diffrac-
tometer (pw1060/00) using, Cu — radiation ( Cu Ko< with A = 1.5418 A), Ni-filtered
generated at 2 0 spead of 27min. Oriented clay samples were prepared as
Mg-saturated air dried, Mg—saturated glycerol solvated and K-saturated and heated to
550°C for 4 hours. Interpretation of X-ray diffractograms was carried out according to
Brown (1961).

RESULTS AND DISCUSSION
Identification of clay minerals:

Examination of the clay minerals using the x—ray technique was carried out on
clay samples representing the top and bottom slopes as well as inside and outside the
main gully.

The x-ray diffractograms, (representing profiles 3, 5, 11 and 12 respectively) in
Figures 2, 3, 4 and 5 revealed the presence of smectite group, hydrous mica and kaoli-
nite. These minerals occurred in both top and bottom slopes as well as, inside and out-
side the main gully .

The x-ray diffraction patterns of the bottom slope and inside the gully profiles
No. 11 and 12 showed an excellent crystallization for smectite minerals. On the other
hand, smectite minerals exhibited poor crystallization and gave diffuse and weak peaks
for soils at the top slope and outside the main gully profile No. 3.

This behaviour may explain the relatively higher CEC at the lower slope position
and inside the gully profiles 11 and 12 (Arroug 1995)

* The variation in clay mineral crystallization as influenced by slope position and
s0il erosion was observed in Burundi by El-Hassanin (1993)
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Kaolinite maxima were detected at 7.13 A (001) and 3.56 A (002). These reflections
disappeared upon heating clay samples at 550°C for 4 hours as shown in Figs 4 and 5
(profiles 11 and 12).

Since the diffraction peak intensity and sharpness reflect the degree of mineral
crystallization ( Brindly, 1961), consequently kaolinite exhibited poor crystallization at
the summit and vice versa down slope.

Hydrous mica minerals (illites) gave frist order at 10 A (001) and a small diffuse
reflection at 5 A (002). The peak at 10 A became more intense after heating at 550°C
for four hours. lllite is a micaceous clay mineral similar to muscovite in structure but it
contains less K¥ ions.

Attapulgite gave in (110) at 10.4 Aand of (330) + (150) reflection at 3.56 A,
while the Calcaite gave in (002) at 3.03 A .

The position of 14.0 Aand 7.0 A basal reflection of chlorite mineral is unaffect-
ed by glycerol treatment or by heating at 550°C. The basal reflection (001) at 10.4
—10.5 A which remaind constant after glycerol solvation treatment K-saturation indi-
cates the presence of palygorskite mineral, the existance of 6.45 A, 4 .34 and 4.20 A
diffraction peaks confirms its presence. Quartiz and feldspars are detected from the
presence of 3.55 A, 3.33 A ,3.26 A, 4.44 Aand 4.25 A stable diffraction peaks, re-
spectively throughout the different treatments.

The x-ray diffraction patterns of smectite showed peaks ranged from 12 to 16 A
which expanded to 18 A after glycerol solvation. The structure of smectite is similar to
mica minerals with interlayer water and other ions instead of K-ions between the layers. "

aThe interlayer water was removed after heating the K-saturated samples at 550°C
which produced a mineral collapse from 16 A to 12 A.

Some interstratification was noticed in most of clay samples which indicated the
presence of mixed layer clay minerals. Evedentually, d-spacings are either an integrat
sequence of the 001 reflection as the sum of the layer thickness (regular stratifica-
tion), or they are not an integral series the of 001 reflection (random stratifiction).

In this respect, the 27 A d-spacing may be a regular interstratification of illite
(10 A) and smectite (17 A). Thus the dominant clay minerals in Khashm EI-Eish ridge
area are smectites (montomorillonites), hydrous micas (illites) and kaolinites. These
clay minerals are almost the same at the top and bottom slopes and also inside or out-
side the main gully but bearing well crystallization at the lower slope and inside the gul-
ly. Therefore, water erosion in Khashm EI-Eish environment showed no effect on their
crystallinity and amount. This is consequently related to the relevant changes in soil
characteristics.
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Fig. 1. Blocky diagram of Khashm El Eish ridge and locations of soil profiles.
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Fig. 2. X-ray diffraction pattern of clay fraction, profile No. 3
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Fig. 8. X-ray diffraction pattern of clay fraction, profile No. 5
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Fig. 4. X-ray diffraction pattern of clay fraction, profile No. 11
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Fig. 5. X-ray diffraction pattern of clay fraction, profile No. 12
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