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Fig. 1. Geological sketch map of the Jinchang gold-copper deposit.

Q—Quaternary; € ;— Upper Cambrian; € ,—Middle Cambrian; 1— Biotite granodiorite;

2-Felsophyre; 3-Diorite phophyrite.
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GE IR BERGVR . AN AT E 5 BB (CaO>10% ,Na,O+K,0<<4 %), fi &4k 2 X rp Sitt #78
6.50 LA b, (Na+K),>0.50,Ti'"<<0. 05, MF {24 T 0.46~0. 71 (K 2),F )& 32 Kk N
A8 N A E AN AT, HALO, AT 7.62%~11.53% , 2 8076 10% UL F;Si/(Si+Ti+
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Table 1. Electron microprobe analyses of biotite from ore-forming stocks of the

Jinchang gold-copper deposit

B 5 SiO, TiO, | AlLO; |[Fe,0:7 | FeO MnO | MgO | Na,O K,O Sitt
D-6 38.42 | 3.51 | 12.82 | 6.47 | 11.63 | 0.21 | 13.15 | 0.16 9.30 | 5.72
Yn-33(1) 38.66 | 3.50 | 13.06 | 8.30 8. 99 0.22 | 14.53 | 0.47 9.18 5. 64
Je-3 36.19 | 4.50 | 13.47 | 8.25 | 12.09 | 0.16 | 11.48 | 0.41 9.13 5. 46
B 5 Titt | AIFY | AIY [AlY | Fe®t | Fe?* | Mn?t | Mg?* | Na*t K+ MF
D-6 0.39 | 2.25 | 2.25 | — | 0.73 | 1.45 | 0.03 | 2.92 | 0.05 | 1.77 | 0.66
Yn-33(1) 0.38 | 2.25 | 2.25 | — | 0.91 | 1.10 | 0.03 | 3.16 | 0.13 | 1.71 | 0.74
Je-3 0.51 | 2.39 | 2.39 | — | 0.94 | 1.53 | 0.02 | 2.58 | 0.12 | 1.76 | 0.62
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Ko BN =Y, 5401 A/NKC HY /DN 1,0 7DD BAR, BT 61. 61~90.91 Z
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1) SREE 224k T 79. 55X 10 °~273. 84X 10 °, & . # - 73 18 W] & . LREE/HREE LWL/ T
8.79~31.07; P — 99 I 2 F 5w % L oEu (HA 4 T 0. 45~0. 87 (3K 3) . M L Hc 7 th 4 & W] &
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Table 2. Electron microprobe analyses of amphibole form ore-forming stocks of the

Jinchang gold-copper deposit

P Si0, | TiO, | Al,Os | FeO | MnO | MgO | CaO | Na,O | K,O | Sitt | Tit+ | A3
Je-9(1) 42.22 | 1.70 [ 11.53 | 14.05 | 0.34 [ 10.85 | 11.04 | 1.64 | 0.65 | 6.50 | 0.20 | 2.09
Je-9(2) 44.25| 1.45 [11.10 | 10.55 | 0.10 | 14.32 [ 10.80 | 2.04 | 0.79 | 6.58 | 0.16 | 1.95
D-6 42.72 | 1.39 | 8.78 | 17.34 | 0.76 |[10.25|10.89 [ 2.10 | 1.32 | 6.64 | 0.16 | 1.61
Yn-33(1) 42.99 | 1.19 | 9.30 [19.37 | 0.72 | 9.39 | 11.13| 2.30 | 1.36 | 6.59 | 0.14 | 1.68
Yn-33(2) 42.85| 0.91 | 8.38 |[18.53| 0.69 | 9.30 [10.93 | 2.32 | 1.22 | 6.72 | 0.11 | 1.55
Je-3 46.11 | 1.67 | 7.62 | 16.14 | 0.43 |[11.40 [ 11.12 | 1.83 | 1.05 | 6.91 | 0.19 | 1.35
R AIY | ALY | Fer* |Mn?* |[Mg?t | Ca?* | Na* | K* | MF | —gp—— | N*+K*
Je-9(1) 1.50 | 0.59 [ 1.81 | 0.04 | 2.19 | 1.82 | 0.49 [ 0.13 | 0.57 0. 739 0. 62
Je-9(2) 1.42 | 0.53 [ 1.31 [ 0.01 | 3.18|1.72 [ 0.59 [ 0.15 | 0.71 0. 757 0. 74
D-6 1.36 | 0.25(2.25|0.10 [ 2.37 [ 1.81 | 0.63 | 0.26 | 0.50 0. 790 0. 89
Yn-33(1) 1.41|0.27 [ 2.48 | 0.09 | 2.15 | 1.83 [ 0.68 | 0.27 | 0.46 0. 784 0. 95
Yn-33(2) 1.28 | 0.27 [ 2.43 [ 0.09 | 2.18 | 1.84 | 0.71 | 0.24 | 0. 46 0. 802 0. 95
Je-3 1.09 | 0.26 [ 2.02 | 0.05 | 2.55| 1.79 [ 0.53 | 0.20 | 0.55 0.818 0.73
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Fig. 2. Lower crust-normalized trace element patterns of subvolcanic complexes
in the Jinchang gold-copper deposit.

1 —Diorite porphyry; 2—Biotite granodiorite; 3— Felsophyre; 4 —Felsite.
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Fig. 3.

T B
Chondrite-normalized REE patterns of
subvolcanic complexes in the Jinchang gold-

copper deposit.

1 —Biotite granodiorite ; 2— Diorite porphyrite;

L 3~4—Felsophyre.
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Table 3. Chemical compositions (wt%),trace element and REE abundances (10 °) of subvolcanic
complexes in the Jinchang gold-copper deposit
S Je-9 Je-17 D-5 D-6 Je-13 Yn-33 Je-27
FE WA B MREHNKS T 40 B 5 T s
Si0, 61.16 61. 08 61.92 69. 29 70.68 69. 64 73.07
TiO, 0. 46 0.49 0.49 0. 28 0.16 0.23 0.10
Al,O4 15. 21 15. 40 14. 93 14. 44 13. 56 14. 35 12. 29
Fe,O3 2. 41 2.09 1.91 1. 28 1. 18 1.09 0.41
FeO 3. 07 3. 25 2.21 1. 48 3.18 2.21 2.10
MnO 0. 09 0.09 0.10 0. 05 0. 04 0. 04 0.03
MgO 4. 20 4. 26 1.89 1.19 0.73 0.93 0. 36
CaO 4. 78 4.16 3.18 1. 86 1.43 1. 81 1.20
Na:O 4. 65 5.17 3. 64 4. 50 4.19 4. 58 2.03
K.,O 2.02 2.18 6. 61 4. 76 4. 30 4. 28 7.75
P.0; 0. 06 0. 04 0.11 0.03 0. 01 0. 04 0. 01
Na,O+K-0 6. 67 7.35 10. 25 9. 26 8. 49 8. 86 9.78
DI 61.61 64.03 77.42 85.72 84. 82 84. 84 90. 91
A/NKC 0.82 0. 84 0.79 0.91 0. 96 0.93 0. 88
Rb 70. 4 70.8 136.3 101. 8 130.7 105. 3 245. 3
Sr 609. 4 678.0 949. 0 741. 6 337. 8 674.3 160. 5
Ba 794 822 1756 1138 529 907 462
Th 2.4 3.9 5.1 13.5 22.2 13.7 20.9
Nb 6.9 6.9 13.3 15. 8 26.7 16. 8 50. 7
Zr 113.3 110.1 207.0 159. 7 139.9 167. 3 109. 9
Cu 7.2 11.5 14. 2 8.4 8.4 20. 8 9.7
Mo 0. 4 1.0 1.0 0. 4 3.4 2.2 6.5
Zn 47. 7 56. 3 37.7 31. 6 31.6 49.7 17.4
Co 16.0 18.9 5.7 7.8 7.8 6.8 3.3
Ni 49. 2 56.0 13.9 9.2 9.2 9.1 5.5
Au(10™%) 1. 50 3. 80 5.5 13.5 13.2 15. 80 30.0
2REE 84. 99 79.55 273. 84 187. 48 140. 74 187. 44
LREE/HREE 8.79 9. 28 31. 07 24. 97 13. 85 21. 39
JEu 0. 87 0.70 0.76 0.70 0. 45 0.77

T PR T K XRFE J5 5 5E  Aa AR FWRGE €  fi e % 1 ICP J5 ikl e . ERICE  Au PG Lo #
HY T 50K 2% BB 27 2R v 0 S 36 0 AT, S % B R 0 3R oh K IR 40 B b U
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Table 4. Rb-Sr isotopic compositions of felsophyre in the Jinchang gold-copper deposit

H 9 EEl Rb(107%) | Sr(10°%) $7Rb /%6 Sr $7Sr /36Sr e % ese ()
Yn-33 W 40 BE 103. 75 682. 39 0. 440 0.712489 0. 000023 103. 48
Je-13 WP A 164. 91 340. 95 1. 400 0.713813 0. 000021 91. 03

D-6 *® | &E 101. 91 744. 78 0. 396 0.711789 0. 000043 93. 67
D-6(ap) 3’; Tl K A4 9. 39 506. 79 0. 054 0.711538 0. 000023
D-6(Bi) | Bk 625. 87 41.53 44. 011 0. 805864 0. 000042

t=(154.840.3)X10%, (¥Sr/%Sr);=0.711240. 0001.,r=0. 9999

T < 0RO A b
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Table 5. Sm-Nd isotopic compositions of felsophyre in the Jinchang gold-copper deposit

¥ 9 FE Sm(10~%) Nd(10~%) M7 Sm /14 Nd 143 Nd /14 Nd ena(2)
D-6 TN B 4. 67 32.65 0. 0865 0.511774 —14.68
Yn-33 TN B 4.45 30. 74 0. 0876 0.511633 —17. 64
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Fig. 4. es, () versus exy(¢) diagram of

felsophyre in the Jinchang gold-copper deposit.
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S X A G S ) R A 2 A AR O R IR AR AT 306~420 C
Z A, AR SO X P R AR 2 S A TR Al B T I TR R R SR AT 6t 1R A 2 i i AR
4.1 WREPARA BRI )RS FFE

x 6 FIH T XN R AR A IR ER 2 a5 R R A ZE (R VR T  RE 4r  FeO
(4 S B AR A R DL Fe® T T AR AR LT Fe? ™ & L0, 422 sy | MnO \MgO (1)
ARG, T B 45 (CaO=31. 91 % ~34. 21 %), W A X B K25 I8 A 8 A 88 R A
R B A0 27 B 2 v 55 19 i B3 4L 4 R L 3L GrO BEJR 4 B84k T 31. 39% ~49. 40% , And FE R
HBBNT 49.47%~67.84% ., EAX FLEVH R allaaEmaw e, A8A
HORH MR K3 X R A AR A IR ER BT K B R R ANIR, Fe, O, T K, ALO,
TIb i, RV L2 AR IR And JBE R 23 0BT o BB K, S R AE B 1Y AR AT T G R R o, AW
(T EEN

K THHETXAWREDRREARERE g R, R 7, ARX BpbE A 08 E 8
(CaO=23.59%~25. 27 %) , W4 4 2 s o3 b S 00 ity 53 4 43 b 7 L Fp g 32 B2 20 UGB W A7 (Di=
56. 05~83.40), IR 45 H M R A A E FeO, 3 K, (5 K £ B K A0 1 B
H FeO AT 4. 81 % ~7. 94 % AU AR, K, fHA T 0. 19~0. 35, XF HAL HURF KU B E 90 45
RRAARX AR 20, 0 RO EG B & 2K E &
4.2 AR pH EH K fo fli ST

(1) pH i« A ARSI AR 4i 44 07 27 I B 2 o0 1) S A o bR A - R TR B o B 8 R0,
AX EEEH W RE N pH v 545 58 W DU A0 W B ok 5200 pH (B W o8 #5230, 3L
EHAA T 5. 89~6.05(FK 8), tH T H T B (1 IL A0 Wy 0k vh & A5 7 55 405 A A e A i, Bk
WA Z 0 pH 8284k 6 [ AT fig 5 K, b BR AR N be v S  (E VF ST 45 R AR AT DL s e 3 e By
BAR R AL T 55 R PE IR BT
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Table 8. Calculated pH values of main skarn-mineralization stage in the Jinchang gold-copper deposit

A4 FRHEE AT (%) T
= : pH K,
Gro And Sp Di Hed Joh cCH
JC-10 39. 88 59.59 0. 53 56. 05 42. 64 1. 31 400 5.99 0. 5041
JC-22 41. 91 57. 27 0. 82 75.48 22.23 2.29 380 5. 90 0.2132
JC-36 44. 04 55. 46 0. 50 72.67 25.75 1. 58 350 5. 89 0. 2955
JC-45 39. 35 59.78 0. 87 81.72 17.71 0.57 380 6. 05 0.1448

Cpx Gro
K= N;J‘(,m /- N;J‘Gm,u-mmz—mmaﬁl&ﬁﬁiﬁ*%ﬁmﬁmﬁmmﬁﬁrﬁ o SR B 1 JE S8 0.5 10° Pa
T NFe T NFe



338 w 7S His Jit 1996

5 IR S

5.1 JAT BB R RRT ) JOK

X W5 e s V) A R I 61°0 {22 T 1. 3%~ 4. 3%, (& 9), FI ] Ander-
son $& H [k Bk - 7K 22 18] 4 [R] A 381 i 03 0 O R oF B S P T KK 61 Ono fH AR AL T
8- 0%,~10. 8%, & W] A AL Boeh™ B T 200 55 AW, W R 55 e Ja 15 AL 0 4 B B
AR 67O H N 8. 1%0,0D 9 —87%,» TSI 6O o fH 9 — 0. 4%, , Ui I BY 25 46 5 391 19 2
AL A S AL B — R R KIR N o BT A X EAAR O 8 R a4, XA B
EEE SR S SRy S

X AL 6%'S (HAZRM T 1. 9%, ~3. 5%, (K 10) M ZEH 1. 6%, 6*'S M IR L BN, 1
it 1) A7, 2% 2 e ) R B O B R AT s 507 03 A R, 3R W A T O IR B T R A A IR AR
A,

K9 Ehp W RO A I R S SR A7 3 LRk (%)
Table 9. Hydrogen and oxygen isotopic compositions of magnetite and quartz in the Jinchang

gold-copper deposit
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Table 10. Sulfur isotopic compositions of sulfides in the Jinchang gold-copper deposit

5 /] oS 5 /] 898
Jc-8 Py 3.4 Je-40 Py 2.8
Je-25 Cp 1.9 Je-47(3) Cp 2.0

Je-32(1) Cp 3.5 Je-49(1) Cp 3.4
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Abstract

The Jinchang gold-copper deposit is a typical deposit related to Mesozoic subvolcanic ac-
tivities to the west of Yishu deep fault zone. The outcropped strata in the mining district are
mainly Middle-Upper Cambrian series which are lithologically impure limestone, sandstone,
shale etc. Igneous rocks, including (from early to late )diorite porphyry. biotite granodio-
rite, amphibole felsite porphyry, felsite porphyry and felsite, are a suite of subvolcanic com-
plexes resulting from differentiation of the same primary magma. Among them the felsite
porphyry., whose Rb-Sr isochron age equals 154.8 X 10%a , is closely related to mineraliza-
tion . Orebodies are located mainly in the contact zone between felsite porphyry and lime-
stone. Chemically, the ore-forming stocks are rich in alkali, potassium, LREE and LILE,
with ¥ REE, LREE/HREE and %, equal to 79.55X10 °, 273.84X10 °,8.79~31. 07 and
0. 45~ 0. 87 respectively, which are comparable to corresponding data of the syntectic type
granitoids in southeastern China. The Sr and Nd isotopic compositions of the felsite porphyry
are Is,=0.7112, exa(?)=14.68~17. 64. On the &, (1) —exa(¢) diagram, their plots are close
to plots of granitic gneisses of Taishan Group. It is thus conjectured that the ore-forming
stocks must have been the syntectic products of middle-low crustal materials with higher ma-
turity. According to chemical composition investigation of paragenetic garnets and clinopy-
roxenes in skarns, it is shown that the pH and fo, values of the ore-forming stage equal 5. 89
~6.05 and 10 **°~10" % (t =400~ 350 C). Investigations have shown that there exists a
close relationship between mineralization and porphyry. The ¢ Oy values of ore-forming
fluids vary from 8. 0%, to 10.8%,,and ¢"'S values of sulfides range from 1.9%, to 3. 5%;.
These data suggest that the ore-forming fluids were composed mainly of magmatic water,

and the ore-forming fluids and materials were chiefly derived from the magmatic system.
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