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Abstract: Element enrichment and depletion constitute the inherent objective regularity in the ore deposits.

Previous studies mainly concentrated on discussions from the qualitative angle, whereas quantitative researches

were insufficient. This paper made a tentative quantitative discussion on characteristics of the gains and losses of

elements during their migration, through calculation based on the formula given by Grant, with the Wunugetushan

porphyry ore deposit as an example. The results demonstrate that mass migration of different elements show

certain regularity within the range of mineralized alteration. Compared with least-altered rocks, altered rocks are
obviously enriched in Cu, Mo, Au, Ag, W, Sn, As, F, Hg, S and depleted in CaO, Na,O, TiO,, Zr, Ba, Sr, Rb and

REE. The gains and losses of elements caused the element enrichment and depletion of the ore deposit and altered

wall rock. The calculation thinking and method for element mass migration provide an available approach to

geochemical exploration in the quantitative direction.
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Table 1  Average contents of elements for rocks from Wunugetushan test area

F1 EERUHULBRERIAFALEEAPTRTHEE

(n=32) (n=34) (n=33) (n=33)
SiO, 69 73 70 71 71
Al,04 15 12 16 15 15
Fe,03 1.7 0.63 2.1 25 2.6
MgO 0.39 0.16 0.51 0.30 0.20
CaO 1.2 0.07 0.05 0.04 0.04
Na,O 4 0.49 0.22 0.22 0.21
K0 3.7 6.9 5.5 4.9 4.6
TiO, 0.25 0.08 0.18 0.10 0.06
Au 11 1.4 3.6 2.9 1.8
Ag 135 174 1037 523 218
As 17 66 150 55 64
Ba 837 672 461 508 494
Bi 0.10 0.04 0.34 0.30 0.27
Co 2.6 1.6 7.9 10.9 7.4
Cu 80 351 3468 2225 863
F 331 417 1934 1377 1124
Hg 14 38 111 62 162
Mn 450 380 310 305 347
Mo 4.9 167 60 27 5.7
Pb 23 13 8.5 11 9.4
Rb 137 62 101 96 94
S 946 253 3660 4683 5527
Sb 1.6 11 1.9 0.88 1.4
Sn 1.4 2.9 8.1 7.5 6.8
Sr 321 104 44 58 29
w 24 4.4 11.3 9.0 6.6
Zn 61 7 74 51 61
Zr 189 85 116 91 87
La 36 24 23 23 24.
Ce 62 46 44 44 46
Pr 8.0 5.2 5.1 4.9 5.2
Nd 29 18 18 17 18
Sm 4.7 3.2 3.2 33 3.3
Eu 1 0.39 0.51 0.39 0.33
Gd 4.2 2.7 3.0 3.0 3.0
Tb 0.75 0.48 0.55 0.56 0.57
Dy 4.1 2.8 3.2 3.3 35
Ho 0.85 0.57 0.64 0.69 0.73
Er 2.6 1.8 2.0 2.2 2.3
™ 0.47 0.33 0.35 0.40 0.42
Yb 3.3 2.3 2.4 2.7 2.8
Lu 0.55 0.39 0.40 0.47 0.48
>REE 158 108 106 106 110
%,Au Ag Hg ng/g, ng/g; n
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Table 2 Calculated results of major and trace elements during migration in altered wall rock

AC; ACICP AC; ACiICP® AC; ACi/CP® AC; ACICP
Si0, 23 33 -2.8 4.1 2.8 41 3.8 55
Al,0; 0.01 0 0 0 0 0 0 0
Fe,0s -0.96 -56 0.21 12 0.75 44 0.93 55
MgO -0.2 -51 0.09 23 -0.09 -23 -0.19 -49
Ca0 -1.1 -92 -1.2 -99 -1.2 -99 -1.2 -99
Na,O -3.4 -85 -3.8 -95 -3.8 -95 -3.8 -95
K,0 5 135 1.4 38 1.5 40 0.98 26
Cu 360 450 3216 4020 2178 2723 798 998
Mo 204 4159 52 1065 22.73 464 0.91 19
S -629 -66 2533 268 3808 403 4676 494
Au 0.65 59 2.3 209 1.9 173 0.73 66
Ag 83 61 851 630 396 293 87 64
As 66 388 126 741 38 224 48 282
Bi -0.05 -50 0.22 220 0.21 210 0.17 170
w 3.1 129 8.4 350 6.8 283 4.4 183
Sn 2.3 164 6.3 450 6.3 450 5.6 400
Co -0.59 -23 5 192 8.6 331 4.9 188
F 192 58 1508 456 1067 322 813 246
Hg 33 236 92 657 49 350 152 1086
Zn 36 59 9.2 15 9.1 -15 0.87 1.4
Mn 26 5.8 -155 -34 -140 -31 97 -22
TiO, -0.14 -56 -0.07 -28 -0.15 -60 -0.19 -76
zr -83 -44 -79 —42 -96 -51 -100 -53
Ba 5 0.6 -398 -48 -321 -38 -334 -40
Sr -190 -59 -279 -87 -262 -82 -292 -91
Rb -59 -43 -41 -30 -40 -29 -41 -30
Pb 6.2 -27 -15 —65 -1 -48 -13 57
Sh -0.26 -16 0.17 1 -0.7 -44 -0.18 -1
La -6 -17 -14 -39 -13 -36 -12 -33
Ce -5 -8 -20 -32 -17 -27 -16 -26
Pr -15 -19 -3.2 -40 -3 -38 2.7 34
Nd 5.7 -20 -12 -41 -1 -38 -1 -38
Sm -0.77 -16 -1.7 -36 -1.4 -30 -1.4 -30
Eu -0.51 -51 -0.51 -51 -0.6 -60 -0.66 -66
Gd -0.76 -18 -1.4 -33 -1.2 -29 -1.2 -29
Tb -0.15 -20 -0.23 -31 -0.18 24 -0.17 -23
Dy -0.61 -15 -11 27 -0.69 -17 -0.54 -13
Ho -0.14 -16 -0.24 -28 -0.15 -18 -0.11 -13
Er -0.34 -13 -0.75 -29 -0.38 -15 -0.26 -10
Tm -0.06 -13 -0.14 -30 -0.06 -13 -0.04 -8.5
Yb -0.41 -12 -0.97 -30 -0.54 -16 -0.4 -12
Lu -0.06 -1 -0.17 -31 -0.07 -13 -0.06 -1
>YREE -22 -14 -57 -36 -50 -32 —45 -28

AC;

, AGi/IC°
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