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Fig. 1. Geological sketch map of the Haoshi silver ore district.

N2S—Upper Tertiary basalts J3j—Upper Jurassic Jiuliping Formation; Jax—Upper Jurassic
Xishantou Formations YT—Granite porphyrys {#—Dacite porphyrite; 1—VFault; 2—Ore zone
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Table 1, K-Ar isotopic ages of the Haoshi silver deposit

= . r AOA
BES | BRAK AR B R AT a8 Loy | oarax | FRE
WS-18 R | FEBEE | 2ZK-32 &0, REATEBEEKSE 4.172 | 0.03737 | 0.007508 125
Ws-18M | iIKAE R A ARG Y 7.486 | 0.05312 | 0.005948 100
WsS-12 Se| AEHF CMIV-71 &k, B Ag AR ENMTHTY 3.980 | 0.02690 | 0.005665 95
HE S R & 7 B A B B
%2z ELBYFEXRSERS Ro-Sr BARITER
Table 2. Rb and Sr isotope determinations of fluid inclusions
in quartz from the Haoshi silver deposit
F = a5 i S A 8'Rb/36Sr 8751 /855
1 WS-04 N 7.0641 0.7212
2 WS-04-1 !\, ) 4.2344 0.7174
3 WS-05 [ YRIV-0S I, & Ac AXHK 6.0534 0.7202
4 WS-05-1 ’ 4,2697 0.7180
5 wWS-13 PD 312 £ 1.8077 0.7137
6 HS-01 PD 261 @ 2,1759 0.7141
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M (104 £ 5.6 % 10Pa
0. 1M #7Sr/%6Sr:0.7111 £ 0.0002
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Fig. 2. Rb-Sr isochron diagram of fluid inclusions in quartz from the Haoshi silver
deposit.
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Table 3. Hydrogen and oxygen isotopic composition of quartz and its

fluid inclusions from the Haoshi silver deposit

A X HEKK H—RBE | irEHRBEAD
RS ¥ oW PR E REEIRE

31*0(%) 3D(%:) () 3180 (%)
WS-04 A% YKIV-03 #IK, & Ag AXKHBE A 10.3 -68 185 -2.4
WS-05 A%k YKIV-03 #%, & Ag AERKRTT R 10.1 -60 190 -2.3
WwSs-13 A% PD 312 8, & Ag BEKPT A 10.1 -65 200 -1.6

O HEAR: 108 Inagx—n=3.38%x10°5772-3,40 (Clayton et al., 1972)
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Fig. 3. 4D versus §'°0 diagram of mineralizing H{Jlﬁ]{j%ﬁamﬁﬂ%_ﬁ%o
hydrothermal fluids in the Haoshi silver deposit. BB B b R B A A
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Table 4, Oxygen isotopic analyses of ores and rocks from

YKIV-03 cross-section of the Haoshi silver deposit

RS OB & K REEfr B 380 (%) W/RD s
HS-12 AT ELL A 10.9 0 0.05
Hs-08 A (FRAL) HLXBH 10.5 0.1 0.05
HS-07 10,0 0.3

WS-01 }EP%’;'ME (BRRAN) XEHE 9.4 0.5 0.1¢
WS-02 9.1 0.7

HS-06 }g@ e o | 8.7 1.0 0.56
WS-03 ME GRRA REBE W 4B | 8.1 1.7 0.48
WS-06 9.5

HS-10 0.7
WS-05 }ﬁ Ag AEKTE A 11.9

HS-09 10.1

HS-11 9.0 0.7

HS-05 }ammr @REL KEHE e os

@ HEAR: W/R= f - 31) /08~ (05-4) 3 Hbh sl RAMELLHEH 10.9% S E I Hi+H
BB AFY 3P0 —2.1%, A 10° Inaukrs—4=2.68X 108 T 2—2,53 HEH A RBE 200CH 24 8.5%.
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Fig. 4. 8'®0 variation of altered rocks related to mineralizing hydrstheymal fluids
duvring the emplacement of the orébcdy (sample numbers as for Table 4).
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Table 5. Sulfur isotope analyses of sulfide minerals from the Heoshi silver deposit

¥ & 5 R B f B s w 3%S (%)
WS5-04-Py 7 43 +5.3
WS-04-Sp | INEE +3.8
WS-04-Gn KR -0.2
WS-05-Py | Hap +3.2
WS-05-Sp YK V=03 $5 PbZn Ag B8 AR +3.1
WS-05-Gi ; pat 3 +2.0
WS-05-Py i —ﬁﬁ@*‘ +4.6
WS-06-Gn E HEE +2.4
WS-07-Py | 38 +5.2
WS-07-Gn / Hag —0.3
WSs-09-Py E§:30n +6.6
W S-09-Sp CMI-301 $7BXE Pb. Zn 5 REY S +1.0
WS-09-CGn FEHE - 5.2
Ws-12-Py | cMN-7LgHE A EE woa ‘1.8
WS-13-Py Gin +6.2
WS-13-Sp PD 312 8 Pb. Zn B0 AET +1.2
WS-13-Gn R ~ 4.0
WS-15-Py L +6.4
WS-15-5p PD312 FHE AgH AF3e +0.1
W§-15-Gn ki -3.2
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REFHMHU=2.58x10"f1 Th=15,58 x 10~° (38R F¥H) KRPb=34.0x10"° (54 4~
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Table 6. Lead isotope analyses of ores and related
rockis from the Haoshi silver deposit
A BLe HOS O& K 208pp, / 204}, |207Ph /204P), [208Pp, /204PLy | 207PL, /206P), | 208y, /206D,
WS-05Gn | 4w 18.353 15.666 38.865 0.8536 2.1176
WS-05 Py | #ent 18.382 15.689 38,945 0.8535 2,1186
WS-09 Gn | HH#H- 18.296 15.585 38.596 0.8518 2.1095
WS-09 Py | #HE# 18,430 15.751 39.136 0.8546 2,1235
WS-12Gn | HE# 18.300 15.585 38.595 0.8516 2.1090
WS-12 Py | #HE&& 18.338 15.633 38,755 0.8525 2.1134
BLHFX WS-13Gn | FHEF 18.297 15.598 38.636 0.8525 2.1116
WS-13 Py | e 18.379 15.689 38.945 0.8536 2,1190
WS-15Gn | HF4E- 18.319 15.623 38.710 0.8528 2.1131
We-15Py | HE" 18.358 15.676 38.890 0.8539 2,1184
HF-1 #® O 18.341 15.650 384794 0.8533 2.1152
HF-2 ® A 18.298 15.606 38.623 0.8529 2.1108
HF-3 ®]OA 18.383 15.662 38.740 0.8520 2,1074
WwS-01 R KR 18.446 15.611 38.900 0.8496 2.1094
EATX WS-02 R A REHE 18.418 15.593 38.811 0.8500 2.1077
Ws-08 R A KB A 18.487 15.643 39.026 0.8494 2.1115
WA 02-3 HHEEO 18.450 15.635 38,731 0.8507 2.0997
WX 03-3 BIKED 18.622 15.674 38.965 0.8449 2,0928
P£Y
X = WX 06-3 KA 18,657 15.668 39.037 0.8430 2.0927
T (6 PRETER) @ 18.363 15.540 38,752 0.8496 2.1108
J-3 FHRARRE® 18,377 15.624 38.847 0.9088 2.2904
PR 2 FREFHER® 16.083 15.618 38.833
TRk H: O—BTHh (1988)s @—PFRITKE (1986); @—BBtX (19900 @—XANE (1985); REHHKI

Wikt HEWBREEHENR

Fig. 6. 27Pb/?¢Pb versus 2*Pb/**Pb diagram of ores and rocks from the Haoshi
silver deposit.
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MINERALIZATION CHRONOLOGY AND ISOTOPIC
GEOCHEMISTRY OF THE HAOSHI SILVER
DEPOSIT IN ZHEJIANG PROVINCE

Xu Butai and Li Changjiang

(Zhejiang Institute of Geology and Mineral Resources, Hangzhou, Zhejiang Province)

Chen Haoshou

(Department of Earth Science, Zhefiang University, Hangzhou, Zhejiang Province)

Abstract

The Haoshi deposit is a large-medium silver deposit newly discovered in
the Mesozoic volcanic area of eastern Zhejiang. Isotopic ages of fluid inclusions
in quartz and alteration minerals from ore veins and related volcanic rocks
suggest that the time interval between the formation of host volcanic rocks
and the silver mineralization is more than 30 x 10%. Therefore, the mineraliza-
tion was not directly associated with the volcanic magmatic activity.According
to hydroger and oxygen isotopic data of qudrtz from ore veins and of their
fluid inclusions and the variation curve for isotopic composition of water-rock
exchange, it is believed that the ore-forming solution was a circulating geother-
mal fluid derived from Mesozoic meteoric water. Sulfur and lead isotopic
compositions of ore minerals indicate that mineralizing materials were mainly
derived from the Mesozoic volcanic rocks. The two-component mixing model
for lead isotope composition shows that about 95% ore lead came from the
Mesozoic volcanic rocks, while lead derived from metamorphosed rocks of the
Precambrian basement underlying the volcanic rocks was negligible in quantity,

implying that mineralizlng materials were leached and drawn by circulating
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geothermal water at a relatively small depth and the main part of the
circulation was in the volcanic cover. However, the lead of the metamorphosed
rock source has exerted a strong influence on the model ages of ore lead, and
hence the model ages of ore lead no longer have the mineralization chronolo-
gical significance; nevertheless, these ages may be used as one of the indica-
tors for the formation of ore deposits through the leaching and drawing of
circulating geothermal water. With the weakening of the wall rock alteration
caused by mineralizing fluids during the emplacement of orebodies, the water-
rock ratios decrease and the §'*0 values exhibit a “W”-shaped change coinci-
ding with the variation of silver content in host rocks. Therefore, the oxygen
isotope geochemical method may be used to locate silver-rich orebodies, and

this will be of practical significance in ore-prospecting.



