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Abstract: In order to understand the formation geo-mechanism of botanogeochemical anomaly in
arid desert, the samples were collected from bedrock (ore), cover and plants of 460 Au deposit in
Beishan area of Gansu, and the contents of water, pH and Eh values, element contents were
measured, and the formation geo-mechanism model was built. The results show that a variety of
soluble components, ore-forming and associated elements carried by groundwater and soil water

move upward vertically by the action of driving forces including the external potential
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evaporation, water content and its gradient, and absorption and transpiration of plants in Au
deposit covered by arid desert; K, Na, Cl and Ca are vertically rich in the upper part, and the
ore-forming and associated elements (Au, Ag, Cu, Pb, Zn, As, Sb and Mo, etc. ) are vertically
rich in the lower part; laterally, the ore body and its upper covering layers, which are relative
oxydic and acidic, are relatively high content areas of Au., Ag, Cu, Zn, As, Sb and Mo, but the
bilateral bedrock and its upper covering layers, which are relative reductive and alkaline, are
relatively high content areas of K, Na, Cl, Ca, Mg and Mn; the plants in the upper part of the
ore body absorb more elements (Au, Ag, Cu, As and Mo, etc.), and the botanogeochemical
anomaly is formed; the depths and matrix types of elements and water absorbed by plants with
different depths of roots are not the same, so that the element association and contents absorbed
by plants are different; the formation of botanogeochemical anomaly in arid desert is mainly
related with the underground and soil waters which transport ore-forming and associated elements
from the lower part to the upper part, so that the root of plant can absorb the elements; the

element combination and strength of geochemical anomaly in the plants with different depths of
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root are different.
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Tab.1 Analysis Results of Elements in Bedrock (Ore) and Covering Layers
. w(Aw) /| w(Ag)/ | w(Cu)/ |w(Pb)/|w(Zn) /| w(As) /| w(Sh)/ |w(Mo) /| w(Co)/ | w(ND/ | w(Ti)/ |w(V)/ |w(Cr)/|w(Mn) /| w(Ca)/ ke(Mg) /| w(K) /| w(Na)/ | w(CD/
i 1079 [ 1076 | 1078 | 1076|1075 | 1076 | 1076 [ 1076 | 107% | 1076 | 1076 [1076 1075 | 1076 | % % % % ] 1078
A 144,81 0,141 84,8 1 20.1 | 133 144 107 5.60 | 39.3 16.8 | 2838 78 34| 3212 | 6.26 | .30 | 3.77 | 1.62 | 178.3
B 108,21 0.139 56.4 | 31.6 76 253 122 5,07 | 44,4 LT | 6073 247 62 | 1996 | 5.22 | 0.76 | 1.84 | 0.89 | 164.0
z:ﬁ B2 122,91 0,181 64.2 | 32.3 96 459 101 8.96 | 41.5 36.8 | 6223 | 299 88 | 1961 | 4,19 | 0.61 | 0,13 | 0.73 | 149.3
i
i Bs 450,01 0,217 61.1 | 34.2 | 127 628 149 11.88 | 38.5 36.3 | 6620 | 361 112 | 2131 £.30 1 0.81 | 1.20 | 0.80 | 139.7
C+D |4358.2] 0.398 | 195.0 | 56.5 | 153 | 2068 214 16.75 | 45.8 | 41.0 | 7665 | 481 118 | 2201 | 3.99 | 0.91 | 1.14 | 0.98 | 138.2
A 64.9( 0.116 44,9 1 15,7 71 105 74 2.30 | 26.3 17.5 1751 62 34 [ 2200 | 6.32 | 1.17 | 4.16 | 2,10 | 240.7
B 411.7] 0.091 34.2 1 19.9 53 100 90 1.88 | 25.2 15.2 | 1661 74 40 788 | 4.41 | 0.40 | 2,11 | 0.92 | 218.0
i: By 69.41 0.102 3.8 | 24.3 53 207 92 1.85 | 26.3 18.5 | 2707 | 102 62 | 1210 | 4.68 | 0.39 | 1.87 | 1.37 | 216.3
o By 114,1] 0,114 29.5 | 28.8 67 372 120 2,72 24.3 19.6 3017 91 69 | 1507 | 5.17 | 0.49 | 2.10 | 1.41 | 185.8
C+D | 179.5] 0.137 44,6 | 44.1 87 918 172 5.45 | 28.3 27.0 | 3521 | 246 92 | 1452 | 4.95 | 0.68 | 2.14 | 1.87 | 165.0
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Tab.2 Measured pH Values and Contents of Water, Fe’* and Fe** and Calculated Eh in Bedrock (Ore) and Covering Layers
N e B T e L R B YA T e B B R A YA

A 8. 40 8.117 7.072 0.335 0.693 0 A 8. 15 8.975 7.373 0.278 0.687 1

7R B, 9. 39 7.933 7.157 0. 357 0.694 3 i B, 8.99 8.833 7.635 0. 315 0.689 3
g‘kfg B, 10. 03 7.600 7.327 0. 400 0.696 7 ?K B, 10. 51 8.583 7.580 0.333 0.691 0
f | B, 12.15 | 7.600 7.353 | 0.403 | 0.6967 | i | By | 12.60 | 8.400 8.670 | 0.298 | 0.684 3
C+D 15. 24 7.467 13.237 0.570 0.690 2 C+D 15. 06 8. 267 11. 450 0. 435 0.693 9

T 20 B O HR A R MR BT 5 e I 3
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Tab.3 Analysis Results of Elements in Reaumuria Soongrica and Haloxylon Ammodendron on the Soil Surface
s w(Aw)/ [w(Ag)/ | w(Cu)/ [w(Pb)/|w(Zn) / fw(As) /|w(Sh) /fw(Mo) /fw(Co) / [w(Ni) /|w( T /[ w(V) / |w(Cr) /|w(Mn) /| w(CD) / | w(Ca)/ |w(Mg) /| w(K)/ |w(Na)/
i 1079 11076 | 1076 | 1076 | 1076 [ 1076 [ 1076|1075 [ 1075|1075 | 1076 [ 1076 [ 1076 | 1076 | 1076 | % % % %
M| 2446 | 0,257 | T4.2 7.4 168 33 21 7.211 7.61 5.1 208 28 15 361 89.3 | 2.40 0. 84 2.37 2.62
Jan Z | 1812 | 0.221 | 48.2 8.3 81 41 23 4,771 5.50 8.1 | 163 25 11 211 4.6 | 1.72 0.53 1.13 L4
¥ 4 | 386.6 | 0.327 | 66.5 | 11.3 | 134 68 23 5.65] 7.20 | 12.4 | 223 49 24 456 7431 3.19 0.75 1.43 1.88
JiS F | 270.8 | 0.268 | 63.0 9.0 | 128 47 22 5.871 6.77 8.5 | 198 34 17 342 69.4 | 2,44 0.71 1.64 1.88
k M| 356.8 | 0.285 | 744 6.9 | 246 55 36 | 10.47] 7.14 5.4 211 31 16 271 67.8 | 1.61 0. 80 2.11 1.85
i % 2 | 215,71 0.277 | 51.2 9.1 148 18 47 6.65] 4.21 8.4 | 172 26 13 221 32,11 2.12 0.41 .1 111
# | 472.7 | 0.412 | 67.8 12.3 | 216 97 59 8.29( 5.69 | 10.4 | 243 5l 27 397 64.2 | 2.37 0.71 1.56 1. 46
FHy | 348.4 L325 | 64,5 9.4 203 67 46 8. 471 5.68 8.1 209 36 19 296 54,7 | 2.03 0,64 1.59 1.47
i 89.5 1 0.154 | 26.6 5.6 78 15 13 2,141 4.81 1.2 | 142 15 9 251 126.7 | 2.82 1.08 2.56 3.08
a1 % 71.6 1 0,108 | 24.1 4.3 42 22 14 1.65| 5.82 7.1 | 102 12 7 188 78.0 | 2.11 0.57 1.21 1.37
s 4 | 164.2 | 0.132 | 32.8 9.8 64 31 17 2.07] 6,43 | 10.3 | 165 27 18 317 96.3 | 3.68 0.81 1.87 2.44
= FHy | 1084 | 0,131 | 27.8 6.6 61 23 15 1.95] 5.72 7.2 | 136 18 11 252 100.3 | 2.87 0.82 1.88 2.30
i i 85.6 | 0,116 | 27.8 6.9 87 14 12 2.38| 4.04 42 ] 156 18 7 204 116.2 | 2.16 1.03 2.11 2.67
i I % 75.4 | 0,137 | 25.4 5.1 51 26 15 1.751 5.28 6.1 ] 113 15 5 155 59.7 | 2,12 0. 56 1.11 1.17
R 165.3 | 0.144 | 35.6 | 10.8 72 37 21 2,771 5.78 8.4 | 176 31 21 216 94.8 | 3.37 0,74 1,77 2.20
FHy | 108.8 | 0.132 | 29.6 7.6 70 26 16 2,30 5.03 6.2 | 148 21 11 192 90.2 | 2.55 0.78 1.66 2.01
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