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Fig. 1 Regional geological map of the Yunxian—Jinghong volcanic arc zone,southwest Yunnan( from Deng Jun et al. ,2014)
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Fig. 2 Geological map of
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Jinghong volcanic arc belt,
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Fig. 4 Typical ore structural characteristics of the Wengkongba copper—polymetallic deposit
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W& N ER VAT +ERTT AT A T+ VT A+ 5+
BEHA ( Chl+Ep+Ser+Idn+Ccep+Bn)

(2) Blid i ), A se—E BB 0 B B
(I0,) AEREAVE A, O™ BRI i Ao DX IR K T 24

HET Fe Mg PRSI L #HE mDIR 23 8 47 46 e
DEH ARG T AL, I KL 8 i R
(AT IE o R/ P I L ARGl e S APyt D)
SN E HE AT Ak, FRAED




b, 2023 4F

=
&
=

I 5 SALIAL @R AT 7 5T
Fig. 5 Typical ore structure characteristics of the Wengkongba copper—polymetallic deposit
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(a) the star shaped of pyrite has a subhedral allomorphic crystalline structure, and the amygdaloid pyrite and bornite form a common border
structure; (b) the star shaped of pyrite has a semi idiomorphic idiomorphic crystalline structure, while the almond shaped pyrite occurs in
bornite in a leaf like structure, and the azurite replaces the bornite; (¢) the star shaped of chalcopyrite has a semi idiomorphic idiomorphic
crystal structure; (d) the star shaped of pyrite in the lump shaped chalcedony has an idiomorphic crystalline structure; (e) the chalcocite
was metasomatized along the edge of galena to form an erosion structure, and the surface of galena was oxidized; (f) chalcopyrite and
bornite form a common border structure, chalcocite distributes in bornite in a star shape to form an erosion structure, and blue chalcocite
replaces bornite; (g) chalcocite replaced bornite to form metasomatic residual texture; (h) chalcocite replaced bornite and chalcopyrite to
form reaction edge structure, and bornite and chalcopyrite formed common edge structure; (1) the almond is filled with calcite and galena,
which has a semi idiomorphic allomorphic crystal structure; (j) the crushing structure of pyrite is formed under the influence of late stress;
(k) chalcopyrite, bornite and chalcocite form a common border structure; (1) galena has a semi idiomorphic idiomorphic crystal structure ,
and the galena replaces chalcopyrite to form a reaction edge structure
Py—#40 ; Cop— B HIA™ ; Bo—BEH 0™ ; Ce— MW ; Gn—I7 5™ s Dg— WM™ ; Cal— 7 A1 5 Qi— A 0

Py—pyrite; Cep—chalcopyrite; Bn—Dbornite; Cc—chalcocite; Gn—galena; Dg—digenite; Cal—calcite; Qtz—quartz
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Fig. 6 Metallogenic stage division and mineral generation

sequence of the Wengkongba copper—polymetallic deposit

in hydrothermal metallogenic period
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(a) calcite veins filled along cracks; (b) the almond is filled with
calcite and chlorite, and the fissure is filled with calcite veinlets;;
(c¢) calcareous cement cemented tuffaceous sandstone breccia;
(d) calcareous cement cements basaltic andesitic breccia; (e)
calcareous cement cements basaltic andesitic breccia; (f) almonds
are filled with calcite; (g, h) calcite, chalcocite and bornite

coexist
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Fig. 8 Typical chloritization photos of the Wengkongba
mining area
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Table 1 Contents of major elements in altered rocks and fresh rocks ( %) from Wengkongba
Copper Polymetallic Deposit, Southwestern Yunnan

o AR E S B Si0, | AL, 05 |TFe, 05| MgO Ca0 | Na,O0 | K,0 | TiO, MnO | P,O; LOI Total

%ﬁiigﬁﬁ 7K46-3-R-6 49.17 | 15.20 | 10.52 | 5.27 | 4.22 | 5.79 | 0.62 1.09 | 0.29 | 0.25 | 7.45 99. 87

7K46-3-R5 48.5 17.3 | 9.58 | 7.46 | 4.68 | 3.79 1.55 1.09 | 0.23 | 0.24 | 5.27 99.7

S REAL Y ZK46-3-R-8 45.1 | 12.8 | 13.0 | 1.95 | 8.42 | 5.39 | 0.97 | 1.00 | 0.19 | 0.22 | 10.6 | 99.6

7K46-3-R-19-1 51.57 | 13.70 | 7.82 | 0.59 |11.42| 6.10 | 0.22 | 0.82 | 0.12 | 0.30 | 6.70 99.4

7K46-3-R-19-2 48.0 15.6 11.0 | 4.63 | 7.45 | 4.94 1. 11 1.33 | 0.18 | 0.45 | 5.17 99.8

7K46-3-R-14 43.5 | 15.9 | 9.18 | 4.99 | 11.0 | 3.58 | 0.38 | 1.10 | 0.23 | 0.25 | 9.17 99.3

7K46-3-R-18-1 42.4 | 15.4 12.0 | 3.13 12.1 | 4.22 | 0.97 1.06 | 0.16 | 0.37 | 7.75 99.5

7K46-3-R44 49.2 16.8 11.3 | 4.90 | 5.52 | 4.52 | 0.63 1.44 | 0.19 | 0.53 | 4.62 99.7

53y ap aite 7K46-3-R95-1-1 46.3 | 17.6 | 11.11 | 7.53 | 8.02 | 3.41 | 0.42 | 0.94 | 0.21 | 0.10 | 3.69 99.3

7K46-3-R95-1-2 44.9 16.4 11.4 | 9.11 | 7.62 | 2.87 | 0.78 | 0.89 | 0.29 | 0.11 5.42 99.8

7K46-3-R-95-2 45.8 15.2 12.2 1 9.70 | 5.39 | 3.53 1.06 | 0.83 | 0.31 | 0.09 | 5.77 99.8

7K46-3-R99 57.7 15.3 13.5 | 2.28 1.23 | 2.61 3.60 | 0.77 | 0.08 | 0.15 | 3.30 100. 5

7K46-3-R-77 48.9 | 16.1 10.5 | 5.22 | 7.29 | 5.48 | 0.19 | 1.04 | 0.20 | 0.39 | 4.65 99.9

7K46-3-R-21 42.3 16.6 | 6.16 | 2.17 19.7 | 2.76 | 0.08 | 0.69 | 0.15 | 0.25 | 8.62 99.5

7K46-3-R-53 16.8 | 6.67 | 12.01 | 7.05 | 23.0 | 1.95 | 0.24 | 0.44 | 0.52 | 0.13 | 30.99 99.8

7K46-3-R-82-3 43.5 14.1 | 9.05 | 0.81 15.9 | 5.52 | 0.12 | 0.73 | 0.09 | 0.09 | 9.82 99.8

MR | ZK46-3-R-86-2 45.3 | 16.8 | 10.6 | 5.53 | 9.13 | 3.46 | 1.70 | 0.84 | 0.32 | 0.10 | 5.82 99.6

7K46-3-R90C 45.0 13.9 12.7 | 6.53 | 8.58 | 5.16 | 0.26 1.09 | 0.30 | 0.11 6.82 100. 5

7K46-3-R-92-1 40.0 | 14.3 11.4 | 2.87 16.9 | 3.13 | 0.34 | 0.88 | 0.19 | 0.12 | 9.45 99.7

7K46-3-R-93-1 48.5 | 11.8 | 10.9 | 2.92 | 17.3 | 0.27 | 0.11 | 0.85 | 0.26 | 0.09 | 6.77 99.8

7K46-3-R-80-2 39.4 | 11.0 | 7.67 | 5.53 16.9 | 3.28 | 0.68 | 0.93 | 0.30 | 0.33 13.7 99.7

R2EEAESILIES SR RKMTE FEEAMETREEIE(x107°)
Table 2 Contents of trace elements in altered rocks and fresh rocks from Wengkongba
Copper Polymetallic Deposit, Southwestern Yunnan( x107°)
sy | KSR SR A
qliES
PG 7K46-3- 7K46-3- | ZK46-3- | ZK46-3- | ZK46-3- | ZK46-3- | ZK46-3- | ZK46-3- | ZK46-3- | ZK46-3- | ZK46-3- | ZK46-3-
R-6 R5 R-8 R-19-1 R-19-2 R-14 R-18-1 R44 R80-1 /K | R95-1 R-95-1 R-95-2

Ba 142 937 194 44.9 467 148.5 240 588 1338 476 661 670
Sr 251 464 155 1005 714 1373 211 527 463 448 403 563
Cu 38.0 17.0 27.0 664 34.0 18.0 13.0 6.00 1023 17.0 143 425
7Zn 549 614 175 23.0 180 98.0 85.0 171 625 165 211 284
Cr 258 158 254 74.0 51.0 179 48.0 25.0 172 180 237 264
Co 38.0 38.0 18.0 7.00 34.0 34.0 31.0 32.0 45.0 47.0 57.0 65.0
Ni 76.0 77.0 44.0 24.0 52.0 71.0 69.0 45.0 144 99.0 113 117
\Y 192 197 172 125 191 209 183 187 168 200 180 176
Li 73.0 246 25.0 13.0 80.0 74.0 93.0 87.0 88.0 106 152 187
Be 0.58 0.95 0.59 0.90 1.04 1.01 1.09 1. 64 0.99 0.34 0.43 0.37
Se 34.0 29.0 33.0 16.0 22.0 34.0 19.0 17.0 19.0 34.0 33.0 34.0
Ga 12.0 14.0 10.0 10.0 16.0 15.0 16.0 15.0 18.0 15.0 21.0 19.0
Rb 13.8 46. 4 25.8 7.42 36.1 13.1 30.6 13.0 83.2 15.9 27.2 34.0
Y 23.0 20.0 27.0 22.0 27.0 30.0 22.0 22.0 22.0 21.0 26.0 23.0
Zr 75.0 75.0 108.0 126.0 90.0 96.0 98.0 95.0 157.0 38.0 54.0 51.0
Nb 7.37 6.05 7.02 9.56 12.9 7.13 10.6 12.2 12.1 2.18 2.74 2.71
Mo 1.03 0. 86 1.04 0.91 1.04 0.76 0.82 1.01 2.02 0.17 0.57 0.68
Cd 0.05 0.13 0. 08 0.24 0.07 0.12 0.04 0.12 27.3 0.06 0.04 0.05
In 0.04 0.03 0.03 0.04 0.04 0.04 0.25 0.03 0.05 0.03 0.03 0.04




10 B T T Y 2 2023 4F
e ks 5t SR A
Zilis
Cs 1.56 5.02 4.22 11.01 6.7 6.52 155.0 4.00 10.8 10.8 12.1 13. 4
Hf 2.7 2.92 2.97 4.06 2.61 2.88 2.62 3.53 3.54 1.73 1.72 1.51
Ta 0.52 0.43 0.54 0.88 0. 81 0.91 0.8 0.72 0.68 0.21 0.29 0.77
W 0.79 0.44 0.95 0.55 0.42 0.38 0.71 0.22 0.74 0.15 0.2 0.19
Tl 0.21 0.38 0.3 0.1 0.54 0.12 0.32 0.23 0.62 0.11 0.24 0.32
Pb 48.3 41.5 25.5 119.2 15.9 30.8 14.2 27.8 7875 9.48 10. 1 10. 3
Bi 0.04 0.01 0.04 0.34 0.02 0.02 0.11 0.01 0.47 0.02 0.03 0.09
Th 2.68 3.01 2.73 6. 65 1.25 2.91 1.35 1.65 7.46 0.41 0.62 0.37
U 0.83 0.65 0.80 1.18 0.47 0. 80 1.25 0.79 1.31 0.18 0.23 0.15
As 69.5 29.6 50.6 19.0 28.8 22.9 32.6 17.0 38.0 16.4 22.9 24. 1
Sh 2.21 1.39 1.87 1.99 0.97 2.11 0.94 0.49 0.69 0.55 0. 80 0.55
S TG L
T 7K46-3- | ZK46-3- | ZK46-3- | ZK46-3- | ZK46-3- | ZK46-3- | ZK46-3- | ZK46-3- | ZK46-3- | ZK46-3- | ZK46-3- | ZK46-3-
R99 R-77 R80-1 % R-21 R-53 R-82-3 R-86-2 | ROOC 41 | R9OC # | R-92-1 R-93-1 R-80-2

Ba 818.9 981.9 1399. 8 23.2 60.5 35.8 180000 268. 8 11710.6 80.9 70. 8 415.3
Sr 316 286 359 606 207 127 555 485 278 914 675 383
Cu 11.0 37.0 856 38.0 24.0 150000 278 77 2598 896 131 72.0
Zn 97.0 323 470 66.0 355 26.0 139 182 20.0 61.0 59.0 381
Cr 44.0 184 125 63.0 51.0 179 175 167 111 200 188 135
Co 17.0 36.0 32.0 18.0 43.0 32.0 49.0 63.0 14.0 40.0 36.0 25.0
Ni 18.0 68.0 94.0 49.0 53.0 62.0 125 107 57.0 149 81.0 98.0
Vv 129 170 161 154 87.0 91.0 170 230 148 143 142 110
Li 43.0 85.0 54.0 30.0 11.0 12.0 97.0 59.0 36.0 52.0 38.0 53.0
Be 3.09 1.96 0.96 2.11 0.68 0.67 0.58 0.36 1.3 0. 66 0.32 1.63
Se 11.0 21.0 19.0 14.0 13.0 30.0 34.0 38.0 21.0 38.0 32.0 17.0
Ga 19.0 31.0 16.0 24.0 5.0 7.0 37.0 9.0 30.0 10.0 11.0 14.0
Rb 296 5.17 276.13 3.19 6. 46 2.99 133 12.0 1.74 8.09 9.07 39.41
Y 22.0 26.0 17.0 20.0 38.0 21.0 26.0 22.0 14.0 28.0 22.0 21.0
Zr 199 155 99.0 72.0 53.0 56.0 60.0 49.0 25.0 67.0 54.0 99.0
Nb 12.9 11.21 10. 54 6.79 4.75 2.40 2.41 2.52 1.36 3.39 2.04 9.12
Mo 1.48 1.17 2.34 0.62 0.8 0.67 0.81 1.56 0.94 1.12 1.13 0.77
Cd 0.16 0.67 0.68 0.18 0.91 0.70 0.07 0.08 0.32 0.11 0.13 0.17
In 0.04 0.04 0.05 0.05 0.04 0.03 0.04 0.05 0.03 0.04 0.03 0.03
Cs 119 86.5 23.1 117.4 2.03 2.56 22.4 2.88 61.8 58.1 39.8 3.64
Hf 6. 68 4.51 3.20 2.25 1. 81 1.74 1.63 1.79 1.00 1.99 1.65 2.92
Ta 1.13 0.91 0.59 0.85 0.51 0.58 0.21 0.18 0.14 0.30 0.21 0.71
\% 4.53 0.95 0.84 0.61 0.40 0.49 0.18 0.2 0.18 0.43 0.30 0.47
Tl 1.09 0.07 0.97 0.04 0.17 0.08 0.54 0.09 0.02 0.22 0.07 0.24
Pb 9.23 66.2 347.6 52.8 87.6 59.7 19.3 14.5 54.7 61.4 43.1 43.0
Bi 0.45 0.14 0.15 0.11 0.16 0.08 0.08 0.02 0.06 0.15 0.05 0.03
Th 18.1 6.72 6.17 3.93 3.43 1.13 0.50 0.75 0.50 1.63 0. 36 2.70
U 6. 64 1.52 1.64 0.98 2.04 0.54 0.23 0.98 0.63 0.33 0.14 1.56
As 41.6 56.0 34.6 16. 83 23.1 61.3 26.8 23.9 76.0 117.2 124.7 22.4
Sh 1.18 0.63 0.75 0.95 0.83 1.24 1.42 1.33 2.86 1.97 1.85 1.59

AT, L =1 % 0 (R B 65 1k AR % 8, AT
s w45 A (1) 585 A Ak . AR 9 4 4t
A NI RA+ B+ A9 (D a) +8 A (D)
MR+ BEAR A (& 12,18 10a b, & 11a.d.g) , K&
R IRERAT BEERAT AR (2) SR A AT R E LISk
AfefaNAa B A F (K 12, B 10e . d, B 11b,
e) , IFAEBE/ D & 7 fif A AN 4 4 (& LIf) |, aT L4k

Te A TN A B L S A AR T A5 (3) 355 1 2
s EELLE AR 5 A — A Ak (18 12, 181 10e
) JeATT A1 (B 11h i) AR AR IT i1 A3
(K 11e) A AL,

SSRGS A ST iR (D) R
(D) s e 0 W2 G S sk lle A + 5 A0 + 7 il
A1 (D) AT SR T AT T A G D T AT+
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% 3 ZKA6-3 WL —h I Ig B (AL, 0 AT, BYEGIA 107, Efb By BRI A %)
Table 3 ZK46-3 Mineralization Alteration Index ( the units of A, and AI,, are 10™°,

PRSI+ BEHL T+ R4 (1)
4 FRanoRAE Ao K A

and the other units are %)

AR [ETE TR Al Alg, Aly, Alg,y  |Alg.,05 MgO | Algg,

M XRE ZK46-3-R-6 74.85 | 41.30 | 53.17 4.64 17.39 54.15
EAIES:

ZK46-3-R5 74.39 | 17.88 | 44.66 5.04 18.34 52.25

EERER i 7K46-3-R-8 76.91 30.27 29.08 9.61 17.08 51.44

ZK46-3-R-19-1 77.07 | 725.79 | 130.33 | 12.48 9.19 56.37

ZK46-3-R-19-2 75.04 | 36.93 | 17.12 8.03 16. 83 51.75

e 75.85 | 202.72 | 55.30 8.79 15.36 52.95

7K46-3-R-14 76.24 | 19.76 | 34.78 | 12.44 16.00 49.16

ZK46-3-R-18-1 75.84 | 14.62 | 15.81 13.43 16.74 47.00

ZKA46-3-R44 74.69 6.23 29.91 5.95 17.47 53.00

ZK46-3-R95-1 76.27 18.33 | 10.04 8.49 19.75 49.03

ZK46-3-R-95-1 77.36 | 153.49 | 10.87 8.19 22.05 48.18

7K46-3-R95-2 77.66 | 457.95 | 11.08 5.80 23.55 49.30

7K46-3-R99 76.87 | 11.48 9. 60 1.28 16. 41 59.97

7K46-3-R-77 75.43 | 39.61 | 70.71 7.79 16.75 52.20

¥l 76.29 | 90.18 | 24.10 7.92 18.59 50.98

7K46-3-R-21 77.37 | 42.19 | 58.86 | 21.90 9.28 47.13

7K46-3-R-82-3 77.04 | 1681.43 | 66.95 | 17.85 11.06 48.75

RITIALE | ZK46-3-R-86-2 75.28 | 300.71 | 20.83 9.87 17.46 48.94

7K46-3-R90C. 77.79 | 83.58 | 15.76 9.31 20. 89 48.85

ZK46-3-R-92-1 78.96 | 1005.08 | 68.82 | 18.95 16. 05 44.90

7K46-3-R-93-1 85.60 | 142.24 | 46.93 | 18.84 15.01 52.84

7K46-3-R-80-2 80.82 | 84.84 | 50.96 | 20.01 15. 64 46. 66

it 78.98 | 477.15 | 47.02 | 16.68 15.05 48.03

ISR IC R T AL, R LY
23 AR AT AR SREEL B UNE 12 TR,

e i) P AR T, SR AR

4.1 ﬁﬁ“%

IIH\\\\\
cm

ntimeter

4.2 MiKA=E

B A 43T E PU AU AT €2 i TR 5 e T3l o0 5
B, ERICE R B ik X 8O0 (XRF)
JE, 1&“5%1&%7—5%5 + 6 KA ICP-MS %
BRI B AR 5 . 7700X I A
F1.£2.5K3,

P 9 FiALI X A REIL T hRA B R
Fig. 9 Photos of typical silicified hand specimens in the

Wengkongba mining area
(a) LM B FHRASERIELBY—BY A, (b) B ARG
7 A S AT S —T7 AT K (o) IRER GBI £ 8E; (d)
WL O AP G A (o) hPTIMTAN ELL 6 e IR A1 3R
FLEA TR IR SO () e B P
(a) reddish brown iron quartz wrapped in translucent transparent
quartz; (b) transparent quartz and milky calcite form quartz calcite
vein; (c) light green translucent chalcedony; (d) light red quartz
coexists with hematite; (e) from the inside to the outside, there are

light red crusty quartz, milky white calcite, hematite and iron

bearing calcite; (f) reddish brown iron bearing quartz
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Fig. 10 Typical microscopic photos of altered minerals in

Wengkongba deposit; (—) single polarized light;
(+) orthogonally polarized light ;

(a) ((b) ATE—2F BIBRDIRAT 3 J5 A0 B 16 57 6 38 2 4
(o) (&) N TGP AL IN A T RA 5 (e) L (F) RISk
VAT HRH A 5 391 05 i #1 Ik DT Quz—£1 3% 5 Cal—J5 i 47
Cln— 1 ; Pl—RHAT s Chl—5% 04

(a), (b) euhedral semi euhedral granular quartz and calcite are
interspersed with aphanitic chalcedony; (c¢), (d) almonds are
filled with chlorite hornblende and calcite; (e, ) early chloritized
plagioclase is cut off by late calcite veinsQtz—quartz; Cal—calcite;

Cln—chalcedony ; Pl—plagioclase; Chl—chlorite

5 THE

5.1 ARMETIERIETRIBREENE
PR i A% 3 7 A — ) 2 Oy o B VAT A
EHARRES R ESUE, X RITF 27 & 7 th
“PA TR (Maclean et al. , 1990 ; Madeisky et al. |
1993 Leitch et al. ,1994) ,

YRR AL TR I SR 0 5 ]| AR SR
“FRUEAL Tsocon EIMFL" XA 25 19 & i TR L
Pa e T b B FETITAIF 5 PO e A8 3o R v 2% b A op
YT o3 T RS LA

“Isocon Ef#” 1 Grant (1986, 2005) 2 i,
Guo Shun et al. (2009) 7E St LAl F AT 1 okt I
HE— 42 AR AL Tsocon BIfRIL” , HARTHR A
vy (1

El 11 SFLI XA f i AR 55 T RRAE
Fig. 11 Microscopic characteristics of the typical mineralized
alteration in the Wengkongba mining area

() TR FEI 7 A0 DR AT SRR (+) 5 (b) BRI £1 fbf
NA(+) 5 () BN FEBT R A A GTEA (+) ;5 (d) TR
A AT ERESA (+) 5 (o) ERERETT A LA (+) 5 ()
D7 B F T SRR AL E R (<) 5 (o) MESR T A B
R B EH JRRESEH (=) 5 (h) A3 7 A7 o R 3t
A B DT A BURAL (+) 5 () T A Bk DD 2 IR &R A AR ()
PI—#H AT 5 Cal— 7 i A7 ; Qz— A1 D¢ ; Chl—£% 8 £ ; Cln— T ;
Cn— 80" ; Ce—E4AT ; Bn—BE4 A" ; Hem— IRk A"

(a) calcite veins filled along fractures are limited by quartz veins
(+); (b) chlorite hornblende (+); (c) almonds are filled with
calcite, quartz and chlorite ( +); (d) calcite, quartz and
chalcedony coexist (+); (e) chalcedony wrapped calcite filled with
almonds (+); (f) galena contains chalcocite and bornite, forming
inclusion structure (=) ; (g) chalcocite and bornite form a common
edge structure and crushing structure (=) ; (h) quartz, calcite and
hematite coexist, and some calcite has been argillized (+); (i)
calcite veins cut through faceted chloritization (-) ;
Pl—plagioclase; Cal—calcite; Qtz—quartz; Chl—chlorite; Cln—
chalcedony; Gn—galena; Cc—chalcocite; Bn—Dbornite; Hem—
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Fig. 12 Schematic diagram of lithology and alteration zoning of borehole ZK-46-3 in the Wengkongba deposit

MEEAL, PGIN R Si0, ANl GAE A AR B8 i B A
W, 5 A Zr—Ti0, &R Eff (- 12b) i 5E
Zr M TiO, & it RECE IEAOC, WLk M Tio, 154
NGBy, 0 1 5 B S A A3 22 TR e R
PR o3 S AT T — 8 LU AR i 38 X 4%
AR IR TR EITE 4R (K 13) B,
(1) Mo 222 L B 55 AR CaO K i
it A ,MgO Kimititi,Sio, (AL O, TFe,0, Fl K,O if
A&/NT 1% ,Na,0 i i & /N T 1%, MnO Fl1 P,0y

YIS Z R o

(2) 55 1k A Al B gt e 1 1k A R IR TFe, 0,
MgO 1 Al,0, Kiif A ,SiO, F1 K,0 KiEif i, Ca0
T AR/NT 1% ,Na, 0 1T /N T 1% ,MnO 1 P,0y
JUTFEAZEAE

(3) & A ey 25 Iy g A 4k (0 kb))
Si0, Fl CaO W KEITA (>5%) , Al 0, Fl TFe,0, K
HiF A, MgO KE T, Na,0 IF AR/NTF 1%,K,0
TN T 1% ,MnO F1 PO, JLT- B A 224,
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50 o, ;2 " . ‘ (Rﬁg,.Fe)4(Fé, Al),Si, (OH) (4t
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o 50K,0 S (3) MgO 75 55 T AL A58 7 fift £1 1k
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P 13 AT Sl 2H 53 F0 0 € fige

Fig. 13 Diagrams of inactive component discrimination

(a) A FROTR S A ERICRKCREE ; (b) Zr—Ti0, KA K f#

(OH),(fAINAT) +44H,0 —
Ca,(Mg, Fe)(Si,0,,),(0H),+
7(Mg, Fe) ,(5i,04),0,(O0H) ( 23
fefr)+

(a) Diagram of the relationship between the major elements

of altered rocks and those of

original rocks; (b) Zr—TiO, bivariate discriminant diagram

A, MnO \P,05 7E 3 Al AR 45 JL-F-#B8 A
Ak, HAEASTE 2h #050 E i MnO F TiO, 283 [F]
— 2 H LR, ATRE S MnO P, 0, #4955 FL 34 57 [X 34
TR AR o i R AN Bh ALy

HRAE 3= 5 0 R AE A AR 1 AGE L RRIE AT A
R, B LI 2 4 @ T R AR o AR R b B AR
IRUNIOPIVE S w55 JSTIRLE

(1) CaO MESREAL —— P A1 Ll —— 38 5
fif A7 A B KR A— /DT — K
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B AR D i CaO A 2K, 7R 58 7 fift A A s ok
TR AR R A Bl A BRIl AR Y AT TR B
Ca™ 5 CO, 1 H,0 KA B Y 8 7 ff A .

(2) FESS LA A RS 77 A 1k 7, Na, O Al K, 0
Ay AT ACRIAT Y, S0 < B AR A 2 B
%, FERRERK AR 16,

24Ca, AL Si,0,,( OH) +28Si0,

(4) TFe,0, 7F 4% 1l A8 717 v 34 0 45
A58 Fe JiiRLE T B4R PP 414
o s —F 07 R A Tk gkl A kA

(5)Si0, 755 REALHT TSR 7 fif 1 ALy 22 B0 oA AT
NS/ U RAR VSR 25y Yalriy i PaE v B
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RIE A IXAT BE SRR BT W AE B AR I AE T
e igxiefn Ji il Sio, Ak,
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JE W YIAESR 5 A AL DTE
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Fig. 14 Histogram of migration amount of major elements
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5.2 ARMEEREPHELEIBREENE
BT A MR R TR TR TR 4R (18] 14) W
VA

(1) WK 22 L 31 0 J7 i A Al B 1 2%
ATCHR Cs PEITAGRb RV EITA HRE
i e /DR IE A Ba Ml Sr BA AR 2R AL
T, A5 AR 2 Y8 A7 AL |5 7 i Ak 230
Kk A G IEA

(2) BT % Hf Ta,Th U Sc.Zr .Y Nb £
AR BEACWA K A2 i E#%  Cr Co NPV FE55 A2
RN TESR U A7 Al F5E J5 e A1 Ay & 30
ML Ga Cs TEAS AR B/ BT ASFIE ; iU IC
Z Cu.Zn HSE A BT, Cu 7255 1287 Fl
LRI AAT RN DR A 7R T A A R
R Zn A8 3 AR ER 2% 1 HHRFAE, P
TES5 AR REA AT Ak, TE SR Y A7 Ay R BT R
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Zonation of hydrothermal alteration and migration of elements in
the Wengkongba copper—polymetallic deposit,
southwestern Yunnan

ZENG Shuming"* , HAN Runsheng"? | ZHANG Yan"? | LIU Fei'” , WU Zizhuo'> , TIAN Yingtian'?
1) Faculty of Land Resource Engineering, Kunming University of Science and Technology, Kunming, 650093 ;
2) South-West Institute of Geological Survey, Geological Survey Center for Nonferrous
Metals Resources, Kunming, 650093

Objectives: The Wengkongba copper polymetallic deposit is one of the newly discovered deposits in
southwestern Yunnan in recent years. Although a lot of studies have been carried out in this region, unfortunately,
the hydrothermal alteration and its geochemical prospecting indicators of Wengkongba copper polymetallic deposit
are poorly understood.

Methods: In this paper, On the basis of fine mineralogy research, the element geochemical analysis was
carried out on the samples of each alteration zone in the typical longitudinal profile of the mining area by ICP-MS
method. The mass balance calculation and the quantitative calculation of hydrothermal alteration index methods
were adopted to study the element migration characteristics in the mineralized alteration zone.

Results; The results show that the hydrothermal alteration index (AI) increases gradually (74.85%——75.
85%——76.29%——>78.98% ) from the wall rock to the strong calcitization zone, indicating that the alteration
intensity is gradually enhanced. The migration rate of CaO (4. 03% ——0. 66% ——>15. 20%) is positively
correlated with the migration rate of Cu (154 X107 ——124 x10™° ——642 x10™°), and the migration rate of
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TFe,0,+MgO (—1.34% 4. 48%——2.48%) and the migration rate of Pb (=961 x10™° ——795 x10°* ——
4 x107°) are also positively correlated.

Conclusions; The Wengkongba copper—polymetallic deposit has obvious vertical zoning characteristics,
which can be divided into the strong calcitization zone, the chloritization zone and the weak silicification zone.
Among them, the strong calcitization is closely related to the copper mineralization, calcitization and chloritization
are closely related to the lead mineralization, the strong calcitization and the chloritization hydrothermal alteration
are important prospecting indicators of the deposit.

Keywords: Alteration zoning; Hydrothermal alteration index; regularity of elements migration; Wengkongba
copper—polymetallic deposit; Southwest Yunnan
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