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A Study of the Enrichment and Depletion Regularity of Trace
Elements in Porphyry Cu (Mo) Deposits
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Abstract: According to the test data obtained from three porphyry Cu(Mo) deposits lying respectively in Cheng-
menshan of Jiangxi, Wunugetushan of Inner Mongolia and Baishantang of Gansu, the authors studied the enrich-
ment and depletion regularity of trace elements in porphyry Cu(Mo) deposits. it is found that there exists not only
the enrichment of some metallogenic elements but also the depletion of some lithophile-dispersed ¢lements and
rare elements in porphyry Cu(Mo) deposits, and that the characteristics of the depleted trace elements change from
one deposit to another, showing their different particularities in porphyry Cu(Mo) deposits. These elements, how-
ever, also show some general characteristics. In porphyry Cu(Mo) deposits, some trace elements, such as Sr, are
obviously depleted and their depletion degree gradually increases along with the intensification of Cu
mincralization, which can serve as a discrimination criterion for the mineralization perspective of geochemical
anomalies related to porphyries. The results of this study can provide the basis for realizing the indicator quantifi-
cation in geochemical exploration.
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Table 1 Statistics of the variations of average trace element contents with the increasing copper content in
Chengmengshan experimental area
Cu B #E
ol < R - =
X K X K X K X K X K
Cu 8 96 12 320 40 635 79 1558 195 6798 850
Zn 45 1t 0.2 289 64 200 44 626 14 1449 32
Pb 24 117 49 95 4.0 280 12 48 2.0 174 7.3
* As 1.7 315 19 249 15 109.5 64 1208 71 1141 67
Ry Bi 0.24 3.49 15 3.14 13 518 22 5.89 25 1675 70
- Sb 0.16 12.1 76 29 18 221 138 414 259 324 203
Ag 60 1669 28 4861 81 6690 112 5354 89 14236 237
Au 0.5 6.2 12 15.7 31 68.1 136 815 163 567 113
Hg 7 57 8.1 72 10 181 26 383 55 112 16
Sn 2.0 5.6 2.8 4.7 2.4 5.5 2.8 6.5 33 177 89
Bk
iE w 0.85 252 30 12.8 15 202 24 30.5 36 68.3 80
Mo 0.70 15 21 353 504 99 141 74 106 132 189
cd 60 53 0.9 2507 'y} 1881 31 2427 40 15009 250
4 Ga 18 23 13 13 0.7 15 0.8 7 0.4 43 24
b Ti 0.73 0.73 1.0 0.50 0.7 0.43 0.6 1537 21 3.72 5.1
TE In 0.05 0.11 22 0.12 24 015 30 0.51 10 815 163
Se 0.03 0.81 27 4.00 133 633 211 708 236 1053 351
%5 Ba 700 224 0.3 253 0.4 246 04 208 0.3 202 0.3
S Sr 250 134 0.5 60 0.2 51 0.2 46 0.2 58 0.2
TR Cs 35 56 16 21 06 22 06 14 04 143 4l
4L B 6.2 111 1.8 50 0.8 4.8 0.8 3.7 0.6 4.6 0.7
AL S 120 142 12 18473 154 5709 48 46441 387 15556 130
=% F 490 685 1.4 333 07 522 11 384 08 606 1.2
TR I 0.05 0.43 8.6 1.26 25 139 28 0.73 15 1.12 22
Ti 1770 3068 1.7 1596 09 1815 1.0 699 04 1683 1.0
133 Mn 380 35 0.1 79 0.2 63 0.2 188 0.5 8848 23
R Ni 7.1 1.0 0.1 3.0 0.4 28 0.4 47 0.6 175 23
Co 48 0.3 0.1 21.7 45 6.1 1.3 49.4 10 4482 93
Zr 160 202 1.3 95 0.6 105 0.7 56 0.4 94 0.6
Li 19 6.9 0.4 72 0.4 5.6 0.3 6.3 0.3 5.2 0.3
i) Nb 15 10.9 0.7 5.0 0.3 6.2 0.4 2.8 0.2 6.8 0.5
sEm Ta 1.20 0.97 0.8 0.42 04 055 05 024 02 080 07
Sc 5.3 6.7 1.3 43 0.8 5.5 1.0 29 0.5 9.8 1.8
Hf 5.0 6.8 1.4 33 0.7 3.7 0.7 2.0 0.4 3.5 0.7

CEEWEAE1997);X: ARSRYHME K EERK FRHAM: A, Ag, Hg. Cd(x107%), HRTER(x 1079,

x 10°0f, Ga T RN T LI LML EEN 2 U
ETISBEERMAES Gakfl, AREEHSE
HBZE Cu H(1000-2000) x 107 S BB, EEIEEt
B Ga BR, WEMWUEEERN 21 1%, In, Se BT
REBEVIERTEAMMEEERE, FEAHMECuy
IR T E R HE S Cu FB/MT 2000 x 10/, In

HEBSEIEBREEEEN 10 5, % Cu 58
KTF 2000 x 107 #f, In S ERKBEEFI LML
EER 160 B, Se SRBAEAKRENEEH
%, RIS IHBESEREN 27 £ &&EN
350 1%,

EOSBOTE Ba, Sr. Cs S EEA LATFIEH
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Table 2 Statistics of the variations of average trace element contents with the increasing copper content in
Wunugetushan experimental area

Cu B BB

_ _ BEE - - X - > 2000

exae ORTOW W W Wy wmy 29
X K X K X K X K X K X K
Cu 8 57 7.1 145 18 338 42 724 91 1433 179 4458 557
Zn 45 72 16 69 15 111 25 68 15 77 1.7 150 3.3
= Pb 24 13 05 14 06 15 06 17 07 8 0.3 12 05
As 1.7 20 12 23 14 83 49 89 52 115 68 350 206
B Bi 0.24 011 05 010 04 038 16 043 18 032 13 038 L6
x sb 0.16 048 30 058 36 130 81 131 82 250 16 568 36
Ag 60 118 20 282 47 273 46 432 72 442 T4 1334 22
Au 0.5 1.0 20 37 74 28 56 25 50 25 50 35 1.0
Hg 7 4 20 67 96 61 96 67 96 152 22 278 40
o Sn 2.0 31 16 38 19 48 24 54 27 11 36 81 4l
o w 0.85 24 28 47 55 79 93 85 10 95 n 107 13
Mo 0.70 33 47 9% 137 82 117 72 103 46 66 83 119
cd 60 139 23 301 50 251 42 204 34 139 23 196 33
) Ga 18 14 08 13 07 15 08 16 09 17 0.9 16 09
S Tl 0.73 089 12 068 09 098 13 08 1.2 091 12 143 20
TR In 0.05 005 10 005 10 006 12 008 16 008 16 014 28
Se 0.03 042 14 081 27 08 28 110 37 148 49 104 35
®E Ba 700 622 09 624 09 562 08 606 09 508 07 494 0.7
oS Sr 250 76 03 93 04 91 04 72 03 45 02 56 02
TR Cs 35 43 12 19 05 28 08 27 08 14 04 20 06
B 6.2 183 30 131 21 196 32 194 31 147 24 209 34
B s 120 1213 10 1078 9.0 5491 46 4285 36 6414 53 6170 51
B ETGR F 490 600 12 668 1.4 1080 22 1192 24 1493 30 1590 32
0.05 020 40 032 64 024 48 024 48 026 52 028 56
Ti 1770 534 03 596 03 752 04 937 05 756 04 973 05
Y3 Mn 380 482 13 310 08 600 16 S00 13 317 08 306 08
TR Ni 7.7 29 04 36 05 66 09 61 08 44 06 50 06
Co 48 14 03 15 03 115 24 79 16 149 31 119 25
Zr 160 82 05 9 06 92 06 9 06 99 06 106 0.7
Li 19 11 06 10 05 29 15 14 07 9 0.5 14 07
R Nb 15 5 03 5 03 6 0.4 7 0.5 7 0.5 6 04
Ta 1.20 060 05 06! 05 064 05 070 06 081 07 062 05
Sc 53 21 04 25 05 29 05 33 06 30 06 35 07
Hf 50 50 10 35 07 35 07 36 07 38 08 40 08

CEEHAZ1997): X: TREBFEYME; K ERE TMEAR: Au, Ag. Hg. Cd(x107), HATE(x10°),

EANHTE Ba. SIS EHER T & AERYES
EE, BE Cu S8BT, Ba, St HALIBEEE, 4
Cu & 8/NF 2000 x 10796+, SMtEEFFEML, Cs
FEANBMEE, Y CuFBKTF 2000 x 10°6L, Cs
RIAHNHAL,

TARTE S YREERTHRELSEE, &

BREBRRERN 24 15, BERHEEN 515 4,
e EEBRER Co /LR MER,

M Cu & B/NTF 1000x 10708, LkETE Ti &
BRETFHRESER, YCudBLRTF 1000x10°
mt, Ti & B/ FHBEEEE, MHCu B8, Ti
HSEBME. SMIEAEFEFHL, Mo &8 S K8EH 1
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Table 3 Statistic of the characteristics of trace element content varying with copper content increasing in
Baishantang experimental area
o CuZER
I 4 Ju s < 100 100-200 2000500 500-1000 1000-2000 2000-5000 > 5000
533 X e (n=9) (n=4) (n=6) (n=6) (n=5) (n=8) (n=16)
X K X K X K X K X K X K X K
Cu 8 52 65 118 15 297 37 787 98 1437 180 3181 398 46565 5821
Zn 45 59 1.3 235 5.2 104 23 134 3.0 107 24 107 24 2789 62
& Pb 24 312 13 43 1.8 288 12 1609 67 246 10 661 28 7002 292
* As 1.7 46 27 73 43 64 38 306 180 132 78 532 313 395 232
52 Bi 0.24 12 50 25 10 6.5 27 63.6 265 32.7 136 72.1 300 3975 1656
R Sb 0.16 135 84 100 63 218 14 579 36 2.06 . 13 531 33 11.37 7
Ag 60 373 62 229 38 1378 23 2956 49 1677 28 6340 106 43471 725
Au 0.5 54 11 1.7 34 5.8 12 5.6 11 41.3 83 314 63 134.6 269
Hg 7 7.5 1.1 6.6 09 269 38 107 1.5 7.0 1.0 6.8 1.0 12.2 1.7
w 0.85 255 3.0 496 58 588 69 499 59 6.33 7.4 6.86 8.1 322 379
%;‘;ﬁ Sn 2.0 57 29 98 49 119 60 177 8.9 16.6 8.3 42.7 21 67.1 34
Mo 0.70 115 1.6 184 26 171 24 3.01 4.3 7.84 11 233 33 3.16 4.5
Cd 60 142 24 235 39 774 13 358 6.0 198 33 643 11 14150 236
f}g In 005 005 1.0 014 28 012 24 052 10 0.33 6.6 050 10 5.56 111
T Ga 18 13 07 13 0.7 13 07 17 0.9 11 0.6 13 0.7 11 0.6
Tt 0.73 080 1.1 093 13 049 07 067 09 0.45 0.6 0.24 0.3 0.27 0.4
Eya Ba 700 741 1.1 553 0.8 354 05 540 0.8 369 0.5 111 0.2 106 0.2
SH St 250 103 04 55 02 49 02 106 04 53 0.2 53 0.2 16 0.1
TE  cs 35 47 13 52 15 56 16 54 15 54 15 26 07 21 06
7R S 120 2925 24 5957 50 5823 49 6950 58 12393 103 25987 217 61851 515
Ti 1770 2029 1.1 2141 12 2266 13 2071 1.2 1502 0.8 1431 0.8 626 0.4
1533 Mn 380 418 1.1 394 1.0 502 13 461 12 372 1.0 603 1.6 394 1.0
TR Ni 1.7 20 26 78 10 33 43 61 79 82 11 83 11 93 12.1
Co 4.8 17 35 95 20 41 8.5 44 9.2 70 15 262 55 391 81
Zr 160 116 0.7 125 0.8 155 1.0 135 0.8 116 0.7 85 0.5 57 0.4
Li 19 15 08 27 14 32 17 30 1.6 30 1.6 33 1.7 24 1.3
L Nb 15 7 0.5 9 0.6 9 0.6 7 0.5 5 0.3 5 0.3 3 0.2
TE Ta 120 076 06 103 09 098 08 063 05 038 0.3 0.24 0.2 0.13 0.1
Sc 53 8.0 1.5 7.3 1.4 7.0 13 6.9 1.3 4.2 0.8 5.7 1.1 34 0.6
Hf 5.0 35 0.7 3.6 0.7 43 0.9 3.6 0.7 3.0 0.6 2.1 04 1.5 0.3

* WEAAE(1997); X: TESBRFHE K BEAY; TRHEN: Au. Ag. Hg. Cd(x107%), HRTE(x10"%,
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TRHSBEA L2IAREES, LiSBEFEX
FHEHEFE, ESEFMLECuEBHEEREN
BHER. BE Cu S BHA, Sc S EAF RN
B, SRS Sc WEFME, % Cu 88

/NF 1000 x 10°BT B, Cu 8B ATF 1000x 1078
B A

3 A CuMFT K HBAURERA
AR

ZAUERBERT IR, EHER Cu(Mo)
Fibd e, EETREHMEREIF Cu S8
F), WE TR IR ET KT AR LT
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F(Co ERERNFAUKIEE, Co TREHELER
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Fig. 1 Diagram of the relational between trace element
being enriched and the increasing content of Cu in Chen-
mengshan experimental area
BHEEETHK: Zn. As, Sb, Ag. Au. W, Sn. Cd. In, S;
BEANK TRIRTHESTRRESEEZNL
Element being enriched: Zn. As. Sb. Ag., Au, W, Sn, Cd, In,
S; Enrichment coefficient: the ratio of average content of element

to abundance of the element in acidite.
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Fig. 2 Diagram of the relational between trace element
being depleted and the increasing content of Cu in Chen-
mengshan experimental area
BeHWTE: Ba, Sr. Zr, Nb, Ta; EEZAY: TRER
FHESTREEEEEZ L
Element being depleted: Ba. Sr. Zr. Nb. Ta; Enrichment
coefficient: the ratio of average content of element to abundance
of the element in acidite.
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Fig. 3 Diagram of the relational between trace element
being enriched and the increasing content of Cu in
Wunugetushan experimental area
RAEBEETE Zn, As, Sb. Ag. Au. W, Sn, Cd, In, §;
BEAY: TESBVHESTEREEFEZN
Element being enriched: Zn. As. Sb. Ag. Au. W, Sn, Cd.

In. S; Enrichment coefficient: the ratio of average content of

1 t to abund: of the el t ip acidite
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Fig. 4 Diagram of the relational between trace element
being depleted and the increasing content of Cu in Wunu-
getushan experimental area
RERMWTHK: Ba, Sr. Zr, Nb, Ta; BERYK: TK
ERPHESTEREETEZL
Element being depleted: Ba, Sr. Zr. Nb, Ta; Enrichment
coefficient: the ratio of average content of element to abundance
of the element in acidite
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Fig. 5 Diagram of the relational between trace element
being enriched and the increasing content of Cu in
Baishantang experimental area
REFETK: Zn, As. Sb, Ag. Au. W, Sn. Cd. In, S;
BEAY: TREBVHESIRREEFEEZL
Element being enriched: Zn. As. Sb. Ag. Au. W. Sn, Cd.
In. 8; Enrichment coefficient: the ratio of average content of
element to abundance of the element in acidite
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Fig. 6 Diagram of the relational between trace element
being depleted and the increasing content of Cu in Baishan-
tang experimental area
RAEHLITTHE: Ba, Sr, Zr, Nb. Ta; EEEZHK: TESE
FHESTEMAEEZR
Element being depleted: Ba. Sr. Zr. Nb. Ta; Enrichment
coefficient: the ratio of average content of element to abundance
of the element in acidite
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