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Fig. 1 Sketch geological map of greenstone belt and distribution of gold and silver polymetal ore deposits in Wutaishan — Hengshan
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Table 1 6% characters for gold and silver polymetal ore deposits in the north Shanxi province w (8%S) /%o
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Fig.2  8%S isotope composition distribution
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Table 2 Pb isotope components for gold and silver polymetal ore deposits in the northeast Shanxi province
MixE WK " EAT B w(?°Ph)/ w(*7Ph)/ w( 28 Ph)/ ok
PiE KRR * k7 w(**Pb) w(**Pb) w(**Pb) A
TRk (4) 16. 966 15.247 37.084
AR K (2) 16.793 15.135 36.686
i TERBEA(2) 17.164 15.284 37.584
e w a R KB (2) 18.579 15.630 38.359 [12]
T ﬁ§ FER (1) 17.179 15.321 37.373
i %ﬁ R (1) 17.709 15.492 37.956
gg i HRRE(2) 16.571 15.34 36.956
z FHRH(T) 16.536 15.217 36.614
3 I . ] . . .
; [ S AYEREE (1) 16. 985 15.500 36.548 [12]
- W (1) 16. 862 15.318 36.993
B
g FkH(3) 16. 662 15.738 37.034
NI T (2) 16.762 15.461 37.429 [3]
AR (1) 17.029 7 15.378 0 37.108 9
JrEE INEES(10) 16. 40 14.97 35.85
Wk ABEBREA KA (L) 17.02 15.23 36.75 [3]
% TERBEAIEA (1) 17.21 15.61 37.58
ﬂf B (2) 17.393 15.290 37.450
=) BoE T (4) 17.434 15.303 38.024 [12]
s % TERBEE P KA 17.211 15.315 37.648
B % JiE(4) 16.70 15.45 36.95
%\‘ wouge  EMBEETIKA (D) 16.74 15.34 36.93 (8]
K & S BRI (1) 16.65 15.37 34.09
8 RHE BRI £ (1) 17.57 15.69 35.80
NEED 7 1 16.71 15.25 36.77
L] RS, 'f—m@;}j W}i( ) [3]
AHE R BRE TR (5) 16. 66 15.21 35.99
FRkH (4) 17.018 15.37 39.346
i AL BRIV (1) 20.57 15.66 38.55 [10]
5 N A T (2) 15.80 15.20 35.51 [10]
W o B R4 (4) 18.42 15.75 38.84
il W W (2) 18.19 15.66 38.29 [10]
£ RHEIN A (2) 18.26 15. 62 38.51
il W
B HRRE(2) 15.17 15.00 35.25
e BB (1) 15. 64 15.04 35.39
b BEAR A B (2) 15. 865 15.06 35.65 [10]
BB B RRA (1) 15.45 14.91 35.12
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Table 1 8D - 8" 0 isotopic composition characters for gold and silver polymetal ore deposits in the northeast Shanxi province
W IR A WIRAFR  § ke EE oW 51805rm/%0 51801120/%0 8D/ %o
AL W fik Fide 8.37 ~12.95 1.34 ~5.61 ~69.42 ~ —112.45
LR JRE 1 W fik ’ES 3.19~6.3 -24.358 ~ ~155.36
&K HaE  AntkMmNa 5.2~10.72 -22.287 ~ -177.36
e 1) Bk il 12.00 ~12.55 ~86.34 ~ —99.42
g0 1 ik e ~8.02 ~10.05 ~68.0 ~ —80.70
” ke L7.10] ik S -7.10 ~ —18.6 -84.0~ -97.0
Yokl EU(EE [10] bk Ef
W4 gy L 1k G 4.2~4.5 -90.0 ~ —110.0
i‘):\ﬁﬂ* AR B fik i AT 3.5~9.3 -2.4~2.5 ~72~ -6
IR ik i 9.4 3.7 -91
Y Tk Ak 5.0~7.0 -90 ~ —105

x4 EBEFRIE. R (H) KK, SRGCRAEKR

Table 4 Carbon and oxygen isotopic composition of gold and silver (copper) deposits in northeast Shanxi province

Yoo

W IRAFR W kel FE s [ 83 C gy (PDB) 880y, (PDB) 88054 (SMOW)
VKL T8 A 5 Ty - I7 ik J5 it -4.0~-9.2 -20.5~ -26.5 3.5~9.6
W) R HER A K FaE 9.4
R KIEH -1.1~0.7 -13.4~-10.8
s L0k BHEEH -1.25~1.37 ~13.42~ -18.88 11.40 ~16.54
" SR WML S SREAA -4.28~-439  —18.65~ -19.32 10.94 ~11.62
i RILA Bk FEd=payal -0.99 ~0.02 ~17.08 ~ —18.32 11.99 ~13.27
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WIRIEA T Rkm ‘ = P B S0n W
M, (RS EHA e B, bmitE
] o ) 1 . w(La)/w(Yb)  13.00(2) 12.5(3)
tHﬁ\J(LUEiﬂZ%%E\ %H (/j‘z\) @Lﬂbits C E‘Jﬂé/ﬁ w(Eu)/w(Sm) 0.188(2) 0.142(3)  FAR—3%
15 R R A L. w(SL/w(SH) 36.75() 3738
10 R E/C 370(1) 305 ~255(9) IEH %R
25 SRR mwwmﬁQﬁﬁmﬂ BRI Xees,  -183(20) -148(20)  FEAHI[F]
I °° g sl kA - 6345/%0 +1.3 +2. 1(11) ﬂéﬁlﬁjﬁ
0 . aftiai Rh it ?E 293(3) 291(4)
£ 0 o ) T e w3) M5(4) R
UE '%.ﬁfﬁéﬁﬁ | FREEE LA 417(3) 418(4)
e TERE AR 1993 4 55 P9 W RE B
20 AN,
A L A
30| AR #6 EFRLAERAERLELBENEHER
) Ll ° 2 ) ) ) . ) Table 6  Sr isotopic ratio and isochron dating of
0 10 20 30 magmatic rock in northeast Shanxi province
8 "*Oon / %0
() XA A w(¥Sr)/w(36Sr)  4F%/ Ma
B6 5%0-5"CEME (fixlgtil, 1993) 1 A5 ferapgess) 0.706 07 130.95
Fig. 6 6'80-6"C diagram (from Liu, 1993) 2. /N e B 4] 0.706 33 130.6
IR0 PR s 2—71RAR 8 (4) #K 3. WM A B 12) 0.705 6 156. 03
o 4. WE RBEED 0.704 5 157.0
2.5 0. BEMERMIKLEFE S RENE fE R paa 1) 0.703 8 128.0
ARKGEBEH K= T ARURGIEAS 6 I ERWKE 0.7064  135.0
i 25l | SO (AR gy T TME ER IR T 0.708 4 165.0
it 0 BTSRRI it DRI L R
FEURHC SRR ) AR AR AR R 47 2R A I 9. ZEB MEIN KBl 0.701 99 134.0
AEWS R 2 573 +47 Ma( Fc 8, 1997) . IR L4 10, 20 feksee7) 0.704 6 126.0
JE R WS I s R (R g 1L ML ER KBRS T 0.7042 166.0
W RHE A 18] 0.702 1 2573 +47
A [9] N JENITEN 12. FEim B MAINAE
Ry 2395.68 £ 182 Ma ™, R LIMIM Sk i G o ML gt 0.70431  2395.6+182
W IR I B 7E 2 300 Ma LT, i 5 4% 5 45
TN . . 07307
(2002 ) X A= X A R s o 4 1 A 90 Ar — .
P Ar AL ZEAEIS (2416 +64) ~ (2317 +63) Ma, i,
W VE IR BT DX 38728 o A 08 0 2 5 1 e s — om0
pl6] a7
FARR KL ERLG . WE SR IR 2
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Table 8 Isotopic composition of gold and silver polymetal ore deposits in Wutai — Hengshan
LR LG HIR TR I L B B4 IR HELCK LG BURZ & 80 IR
534S/ %o 0.1~1.053 0.6~1.01 2.74 ~3.98
w(2°Ph) /w(**Ph) 14.53 ~19.25 16.40 ~17.434 16.536 ~ 16.966
w(?7Pb) /w (2 Ph) 15.19 ~15.75 14.97 ~15.45 15.217 ~15.738
w(?%Pb) /1w (2 Ph) 34.34 ~38.84 35.85 ~38.024 36.614 ~37.429
8" 0y1,0/ %0 1.34 ~12.55 -18.6 ~10.05 -2.4~7.0
8D/ %o —177.36 ~ -22.287 -110.0 ~ -68.0 -105~ =72
8 C (ppp)/ %o -1.25~1.37 -9.2~-4.0
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0.704 31 (N G MESE k) 0.708 4 ~0.728 5L F-HIfE K )
exa(t) ™ 3.64 ~4.02 5.635 ~6.133
Somna ¥ -0.385 ~ -0.12 -0.5155~ -0.566 3
tpy/Ma 2 735 ~3 005 1780 ~1 989
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Fig. 9 Metallogenic model for evolution of mantle plume in
Wautaishan — Hengshan
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Isotope geochemistry and metallogenic model of gold and silver
polymetal ore deposits in the Wutaishan — Hengshan region

ZHEN Yun-qing
( Geoexploration Bureau 3, Ministry of Metallurgy, Taiyuan 030002, China)

Abstract; It is shown from the Isotope study that the sulphur in gold and silver polymetal ore deposits in the
greenstones of Wutaishan — Hengshan region come from deep sources. Lead isotope compositions indicate that
metals might be derived from lower crust and mantle. These deposits in the greenstones are different from the
Yan-shanian gold and silver polymetal ore deposits of subvolcanic type. The former has relatively larger varia-
tions in lead isotope values, and is genetically related to metamorphism. Metamorphic fluids are dominant (§'
Oy, o from 1.34% 10 12.55% , 3D from 22.287% to —177.36% ). However, the Yanshanian deposits show
a small range of lead isotope variations and are genetically related to granite porphyry intrusions. Ore forming

fluids are a mixture of magmatic and meteoric waters (SISOHZO mainly from —18. 6% to +10. 05%c, 8D from

—68%0 to — 110%c). Carbon and Oxygen isotopes also indicate the same results. §'*C (PDB) is from —
1. 25%o to 1. 37%0 and 8'30 (SMOW )is from 11.4% to 16.5% in greenstone type gold deposit. 3'3C (PDB)
is from —4.0%0 to —9.2%c and 3'80 (SMOW) is from 3. 5%o to 9. 6%o in Yanshanian subvolcanic gold and
silver deposit. It is suggested by strontium isotope ratios of the deposits of these two types that both the Archean
amphibolites and the Yanshanian granite porphyries, to which the mineralization is closely related, present a
mixtures of crustal and mantle materials. Therefore, deposits of these tow types are intrinsically related in gene-
sis. This conclusion is also supported by Sm — Nd isotope compositions. Furthermore, the negative values of both
eng(0) and fg, /Ny imply that they are derivatives of the rocks in the continental crust and are most probably
formed in greenstone terranes of the O — C types. A metallogenic model including hot mantle plumes is estab-
lished for ore exploration in Wutaishan — Hengshan region.

Key words: isotope geochemistry; gold and silver polymetal ore deposits; metallogenic model; Wutaishan —

Hengshan; Shanxi



