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Coevolution of desertification and human activities in Kharga oasis, Western
desert, Egypt

KAMEI, HIROYUKI
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Desertification in Egypt has rapidly advanced since the Early Dynastic Period.
This study aimed to elucidate the process of environmental change for deepening our knowledge of how
people conducted their life within the arid environment. Magnetic spherical fractions extracted as
proxies from sand deposits suggested the environmental change featured by two humid-dry cycles within
4,200 6,700 calBP. A fault was found by Electro-Magnetic sounding in Kharga Oasis. Two drilling profiles
were obtained at the vicinity of springs along the fault zone and in the field relics in the lowland. The
results of the chemical and mineral analyses for the field-relic profile suggested the occurrence of
environmental change including effects of irrigated water and cultivation.
Landsat chronological data and DEM imageries of SRTM were utilized to understand the recent 30
years’ land use change in Kharga oasis, having its own water source since ancient days, and the drastic
change expected in future.
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Fig.1 Sand profiles Zy-6 and Zy-R , Kharga, Egypt

)
N25°15°05.9”,E 30°34'02.0" 23m
Zy-R Zy-6
Fig .1 10 cm
0.125mm
SALD-200V

ER, Shimadzu
(0.50-0.25mm)
magnetic fraction

VH7000, Keyence

AX26, Mettler Toledo
ngg' g

magnetic fraction
FE-SEM 54700,

(Genesis, EDAX)

X D8-Discover,
Bruker axs
SEM-EDX
(2) 1984 2013 (LT)/TM

SRTM (Shuttle Radar
Topography Mission)

(DEM)
3) 35
(TDEM)
SIROTEM MK3(Geoex , Australia)
50m
150m

4)
75m

90cm



Fig.2

EC

8"C

Profile A Profile B

Fig 2. Zayyan Profiles from 2015 survey

)

0.1
14C
Zy-R
Zy-6
5,000-8,400 yBP (3,800-7,600 calBC)
5,500-7,800 yBP 4,200 6,700 calBC
8.2 kaBP
Zy-6
6
Fig.3
RERBE EFRBE THHRE
HFEBEHE | SEMBER  [RERE(x3000% ) [TRERCOHERL ) EEBE

28 Si, Al> Mg, Na > Fe EF (AEBEX)

UZRILER

e Fe, Si> Al P> CaMg Leucophosphite

wge Fe>Si, Al Emaila
goethite
7—24h
286 Fe Mn>SiAl>Mg goethite
AR quaz
7e Si>Al K> FeMg aia@ﬁ?ﬁ)
muscovite(sericite)
=13 Ca H8R
calcite
Fig.3 Characterization of the spherical magnetic fraction
Sericite
Sericite

Eberl et al. ,1987

Muscovite
Zy6
EDX
calcite( )
Calcite
EDX
Fe P XRD
Leucophosphite
Quarz( ) Goethite( )
X
EDX
Fe
XRD Goethite(
)
Goethite

Count density (count/g sandyg ¢.25.0.5mm)
oy —— TNy o
=

Sample ID

Sample ID

Sample ID

secondary or coated

Fig.4 Forming process of different Goethite in Zy6 Profile

SEM-EDX XRD

Fig.4

14C

4200 6,700 calBC 2500

1000 1500



@

DEM
400m

100m

-18m
100m
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