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Abstract
X-ray fluorescence analyses were performed on seventeen samples of sand and silt collected

from Tell Ghanem al-Ali and surrounding river-terraces in northern Syria.

(1) Total amounts of their chemical composition are generally low, which deficiency is partly
due to much amount of gypsum and carbonate minerals in the sediments. Petrographical
investigation also confirmed that analysed sediments generally contain much gypsum
as clastic grains and secondary formed fine particles, on which the basement geology of
predominant gypsum strata is reflected.

(2) Tell sediments are mostly uniform in chemical composition and relatively rich in K20
content than the other sediments.

(3) A sediment from the lowest terrace is petrographically rich in mica content and this is also

confirmed by slightly higher AloO3 content. This sediment may be aeolian in origin.
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Fig. 1. Locality map of the analysed sediments.
Base map is from 1:50,000 As-Sabkha, The
Public Institute for Space, Damascus, 1997.
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Fig. 2. Photograph of the excavation trench in Tell Ghanem al-Ali, on which sampling points are shown.
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Table 1. Major and trace elements content of the sediments in northern Syria.

Sample No. GA-1 GA-2 GA-3 GA-4 GA-5 GA-6 GA-7 GA-8 GA-9
Sediment Silt Silt Fine sand | Fine sand | Fine sand Silt Silt Silt Silt
Locality Level 1 Level 3 Level 3 Level 4 Level 4 Level 5 Level 5 Level 5 Level 6
(wt. %)
Si0, 41.26 39.89 43.66 39.02 41.53 46.36 39.67 40.93 37.89
TiOy 0.67 0.58 0.61 0.54 0.55 0.72 0.60 0.58 0.57
Al,O4 10.54 9.25 9.60 8.33 8.53 10.85 9.73 9.39 9.30
FeyO5* 5.94 5.01 5.23 4.46 4.67 6.15 5.42 5.21 5.19
MnO 0.11 0.09 0.10 0.08 0.09 0.12 0.10 0.10 0.09
MgO 6.05 5.87 5.43 5.83 5.47 6.76 6.27 6.26 6.36
CaO 15.02 14.70 11.45 14.86 15.22 14.16 14.62 14.54 16.71
Na,O 2.49 3.24 3.15 3.15 3.00 2.92 2.86 2.83 2.34
K50 2.58 2.64 2.48 2.20 2.31 2.36 2.18 2.29 1.87
P,05 0.36 1.10 1.43 0.62 0.67 0.28 0.53 0.55 0.29
Total 85.01 81.26 83.14 78.46 82.04 90.67 81.98 82.69 80.32
(ppm)
\% 109 94 104 89 93 119 97 97 95
Cr 307 291 356 324 346 382 282 273 376
Co 28 23 22 19 23 30 26 22 24
Ni 187 154 157 129 137 190 176 165 181
Cu 20 19 18 13 22 30 19 28 11
Zn 69 68 77 62 68 71 69 76 59
Rb 39 35 37 33 31 36 37 36 36
Sr 460 520 489 611 592 414 459 472 551
Y 22 18 19 16 17 21 19 18 18
Zr 126 120 127 124 122 121 118 117 120
Nb 10 9 10 9 9 10 10 9 10
Ba 250 215 249 253 222 265 259 183 236
Pb 9 9 8 8 10 10 9 10 8
Th 4 3 4 3 3 4 4 3 4
Sample No. | GA-10 GA-11 GA-12 FA-13 WK-14 | WK-15 | WK-16 TE-17
Sediment Silt Silt Silt Silt siig | Medium | Medium o g
sand sand
. Wadi Wadi Wadi
Locality Level 6 Level 7 Level 7 Factory Kharar Kharar Kharar Terrace V
(wt. %)
Si0, 42.42 43.17 36.11 43.81 34.99 33.84 5.97 46.93
TiOy 0.67 0.69 0.60 0.75 0.56 1.08 0.06 0.82
Al,O4 10.86 11.15 9.85 11.00 9.44 5.00 0.84 11.97
FeyO5* 6.31 6.54 5.08 6.51 4.46 5.42 0.36 6.81
MnO 0.11 0.12 0.08 0.12 0.10 0.08 0.01 0.13
MgO 5.98 6.25 6.02 5.62 5.31 5.69 0.92 5.64
CaO 15.59 13.50 19.84 16.70 16.05 19.59 27.27 14.53
Na,O 1.77 2.51 0.64 1.81 4.79 0.76 0.71 1.94
K50 2.23 2.20 2.00 1.92 1.41 0.77 0.12 1.49
P,05 0.34 0.30 0.19 0.20 0.19 0.36 0.04 0.17
Total 86.28 86.43 80.23 88.44 77.30 72.57 36.29 90.43
(ppm)
A% 113 116 97 124 89 168 6 138
Cr 274 300 189 364 129 166 12 383
Co 26 27 17 33 20 26 4 32
Ni 198 214 119 208 105 114 6 212
Cu 25 27 13 22 12 6 n.d 25
Zn 74 80 62 64 58 47 7 70
Rb 41 40 44 36 45 16 7 39
Sr 427 404 466 534 551 1147 3262 385
Y 23 23 22 23 20 12 0 26
Zr 130 130 131 139 126 180 160 146
Nb 11 11 12 11 11 21 1 12
Ba 259 243 306 297 261 193 21 298
Pb 11 11 11 11 9 9 2 13
Th 4 4 5 3 6 3 3 5

* Total Fe as FeyO3
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Plate 1. Photomicrographs, under crossed nicols, of the analysed sediments. Scale bar is common in all photos.
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