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L Chemical Index of Alteration: CIA
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Sample N. M: M2 Ms My Ms Ms Mz Ms My Mo M M1, Si3 Mu4 Sis Average

SiO; 4518 49.22 5249 3971 49.79 53.23 5218 46.17 49.40 50.14 25.07 5057 56.39 51.03 50.45 48.07
Al;O3 1291 1298 1054 826 1196 1097 1133 1291 1184 9.72 484 1143 981 @ 1197 10.37 10.79
Na:0O 1.05 1.49 1.08 0.73 2.07 1.59 1.38 0.90 1.13 154 0.53 121 1.47 1.66 157 1.23
MgO 8.52 5.29 4.04 3.01 8.60 7.25 5.58 8.20 4.53 8.36 3.08 4.28 4.82 6.96 9.72 6.15
K20 2.25 2.14 1.71 1.29 1.87 1.71 1.72 1.93 1.72 1.73 0.86 1.99 155 1.84 159 1.73
TiO: 0.55 0.63 0.56 0.40 0.60 0.58 0.61 0.55 0.59 0.55 0.27 0.56 0.60 0.59 0.55 0.55
MnO 0.11 0.10 0.08 0.06 0.10 0.07 0.09 0.12 0.09 0.09 0.04 0.09 0.09 0.10 0.10 0.09
CaO 8.70 9.93  10.70 1297 6.94 896 10.61 895 10.35 1042 1512 1212 9.82 9.48 9.98 10.34
P20s 0.12 0.14 0.13 0.10 0.10 0.13 0.12 0.13 0.13 0.11 0.07 0.13 0.11 0.13 0.09 0.12
Fe203 7.59 6.59 4.98 3.58 7.77 6.16 6.09 7.31 5.60 5.82 2.52 5.46 5.39 6.77 6.21 5.86
SOs 0.17 0.16 255 1480 0.51 0.08 0.35 0.95 5.02 0.17 30.66 0.06 0.10 0.16 0.14 3.72
LOI 12.72  11.21 | 1096 14.83 9.49 9.11 9.81 11.47 9.47 11.21  16.72 @ 10.82 9.52 9.16 9.04 -
Ba 38 128 49 489 297 325 178 89 198 170 467 290 440 189 374 248.07
Co 78 33 66 41 53 65 53 73 34 42 38 69 60 58 84 56.47
Cr 240 115 91 45 347 202 192 251 134 180 81 117 234 213 300 182.8
Cu 42 18 27 <1 19 24 3 29 8 23 1 6 41 21 19 18.73
Nb 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ni 276 168 103 72 359 262 211 354 164 332 112 142 163 227 443 225.87
U 13 29 <1 13 5) 4 <1 21 <1 <1 <1 <1 12 0 9 7.07
Th 1 <1 <1 1 4 <1 <1 25 10 21 <1 14 33 <1 <1 7.27
Ce 36 66 31 45 18 8 59 44 22 55 27 63 75 30 93 44.8
Cl <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Pb <1 30 314 165 241 44 <1 <1l 179 42 117 24 350 145 76 115.13
La 31 52 33 22 11 36 26 12 <1 24 39 19 17 <1 10 22.13
Sr 243 191 754 1462 226 214 277 284 291 232 1157 209 301 260 232 422.2
\Y% 119 122 111 100 109 113 113 113 119 110 76 108 124 103 111 110.07
Sh 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Zr 146 163 209 204 225 161 188 144 179 198 190 129 274 146 191 183.13
zZn 30 55 5 <1 51 87 <1l 6 11 8 <1 <1l 51 22 <1 21.74
Mo <1 <1 <1 4 <1 47 <1 <1 <1 <1 1 <1 <1 <1 <1 0.61
CIA 51.02 5211 46.28 37.40 5510 50.09 4812 55.03 50.15 4471 2332 4542 46.32 51.70 46.10 46.82
PIA 42,79  40.84 36.74 | 29.98 4417 39.86 38.38 44.47 40.41 3413 18.64 3528 36.47 40.60 37.34 37.34
ICV 2.22 2.02 2.19 2.67 2.34 2.40 2.30 2.16 2.03 2.93 3.47 2.25 2.42 2.29 2.86 251

AlOs/TiO, | 23.47 2060 1882 20.65 19.93 1891 1857 2347 20.07 1767 20.16 2041 1635 20.26 18.85 19.86
K:O/AO; 017 | 016 016 016 016 015 015 015 014 018 018 017 016 015 0.15 0.16
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Abstract

The studied area includes the Neogene alluvial deposits of Birjand city that is geologically considered
as a part of the structural zone of eastern Iran. In petrographic studies, 200 gravel clasts and 10 sandstone
samples were used, while for sediment chemistry analysis, 13 mudstone samples and 2 sandstone
samples were used. The petrographic examination of the above samples shows the presence of particles
with different mineralogy in the studied alluvial sediments, in which, in addition to quartz, the
abundance of igneous and sedimentary rocks is significant. Drawing the results of the major oxide and
minor elements analysis of the above samples in the presented graphs in this context, reflects the
presence of mafic to intermediate igneous rocks and sedimentary rocks in the source area. The
examination of the rock units around the studied area shows that the origin of the gravel fragments and
the sand particles is probably from the Cretaceous ophiolitic units, Late Cretaceous to Eocene flysch
units, Paleogene clastic-carbonate sedimentary rocks and younger volcanic and sedimentary rocks
which are exposed around the target area. Study of mineralogy, textural and compositional maturity of
sediments along with the evaluation of chemical weathering indicators show that the mentioned alluvial
sediments were deposited near the source and suffered moderate to weak weathering.
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