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Fig. 1, Diagram showing whole—rock oxygen
isotopic composition of various sorts of rocks.

Fig. 2. Chondrite-normalized REE pattern of
different rocks.
1. Gneiss in Zhilingtou mining district; 2, 3.
Upper and Middle Proterozoic shale,
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Table 1. Statistical parameters of gold-silver contents of the strata
: & 4
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n = |BHERE - *  |BRERE
B KRS 139 2.16 { C, B
B e m gy 167 | 2.06 | c, B
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&‘E‘aﬁ(mmﬁ%‘é&%ﬁ 39 1.27 D 42 113 D
FXINEG T RS B ki s 22 1.72 | D, B
KA fRALE B FEH 61 1.36 | D, B 42 113 D
FREaESE 39 12.4 B 17 550 A
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Fig. 5. Geochemical section showing variation in gold
content of metamorphic rocks.
1.Metamorphic rockss 2.Gold-silver ore veiny 3.Gold
content (ppb) and sample number; 4.Fitting regression

liney 5.Measured gold-content curve; 6.Original gold
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Table 3. Lead isotopic composition of the ore
HRRLE & R I
e = : gas 3
. 206Pb/204pb 207Pb/20cpb zospb/zolpb ({Z‘ﬁz_)
Ay 18.114 15.795 39.280 6.1 '
A EE (1984
A, 18.258 15.974 40.088 7.1
(o} 17.963 15.618 38.571 5.2 F X (1982)
& HEEBEN, T=4.51x10%F, 2,=9.50, 5 =10.36
Ar=1.537 X 10710/4E, Az =9,722 X 10-10/4
* 4 TENREEFEHRG*S%)
Table 4. Sulfur isotopic composition of ores(§%‘S%,)
5@ A ¥ L] LT E FEigE ® * miE
NEEF-(5) +1.95—+5.36 +3.2 3.41 1.41
THE(4) +0.33—+2.70 +1.2 2.37 0.56
WV H .
, B U +2.83—+7.44 +5.5 4.61 0.99
F1#5(53) +0.33—+7.44 +5.0 7.11 1.64
R A HE&F(6) +2,83—+6.44 +4.7 3.81 1.48
(BSARFEIRLED

S E 5 B BB, Bon BERME— BRI A RO TR A AR R R — B

ME AR, TXEREPFERRMHPEERLSE, TAE 4 RUAEEH, HER
M EAREL S ARRRCRARBE AL, Hit, 90 nos ik B BRERERE
EO .

SATRTAINTHER: FRPE. REHMBIEH R A5 BN ERREE
B, M52, RERERTHROHELE ELZ2EERREE), WFTEER.

=, B A RRIE

SEREFERE AR B REEFUTERZ M AM RIEHILE B EE
S HT (1983) kb, R LERT KB IFBENOE B N TF+3.5%, ZHEBN
—~2.25—+3.41%, FHH+1.06%; sDIEFEHH—60%, 5§ X IARFAIIODIE(~74%,,
K xlEH, 1984) (XE—-A/NOIEIE (5, BN, ¥ K ERSFTMBESEERKS 52K
A2z, BRELERKNABSHEXAEMERRE, X KEMDHICOEHMY —-RBENHAE
MK, &ANEFNE, HERMBDEILTEL—8, LERLAED—s O fr &l _L#i%
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%5 RUBBENEERMERER (SMOW, %)

Table 5. Hydrogen and oxygen isotopic compositions of the ore-forming

fluids (SMOWY%,)

=2 = BREK WiE H—BE(C) 5'%0m,0 3D 0
AB3, KEESEkAE A 248 -2.25 ~60.2
ABqe PI=RE AL Y Py 290 +0.54 - 58.6
ABs rEEsekaE B% 345 +2.55 -61.4
AB: MR RE A 303 +3.41 - 60,4

e EhIDEAEENEELEAEEA, 3" 0m, o R MERBA KM Osi0208, AFLAR1000Ina =3.38(107°
T-2) — 290, 200-500C (§&Clayton et al, 1972) BREFH,

SDC%)
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~40 Fig. 7. 3Du,0 versus 3'*0g,o diagram of
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posity 2.Present meteoric water in the mi-

ning districty3-4.Hot waters. of some pre-
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-390

the meteoric waters at the corresponding

placess 5.Drift line of oxygen isotopes.
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SARMREREE, RADFCOEMK BHMES. kb, BKHREBE, RuBR
BRiEtfTHAEES, BBMERLER.
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PIRT A R SR R RARER AR . FHRERXERERSE N B 558 L0 K™
WA EEF HARLITS /R KRV R E RO ERR B TS ARG TR, oEE#E HE
LD KR SN, WRAT AR R BEEN. BRAT KBRS ZHhE
W ENBOR REWIEN Y. X—INRATLUA BB RIOTITORREB A I, &%
B, ROEHRRER AR BRI R OB S, KNEEREREIHTR, R4
BRI R ER B EFE R, BHEARKERILR, BAETEKFHERERFOBRIOLRE, &
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RENX AR RIS, ER LT KMRIAT RN F R A0E KA, X 53R
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HRHME GR6). RAEEIH, Ry A ARREE, #U. mE. St % 8%, ClriEEd s
B Rl B IR ZRMERBBERY, KUK R P & 3 BUSKAWERE
HEY, HEBEHBWEE (ass) MF10-°mol/Li, &MAFELEAHMARRERH. b
TREEMCIBEERRAS, BRACELEABLURERERLAIESDHBEND, H
B, AXEFRPREEA W RAEREEY (AuCl™), HEHRAZRE M RIFA,
BNgr. WP EELAuCL 'FAgCL B FE,

x 6 RUNMHELFBUEER

Table 6. Composite metallogenic physicochemical parameters

& 4 L4 fir B’ OB El TRRE TlERE it pai
BE ) C >350 - 320 270 300
EHE Pa 8% 107 3 %107 2% 107 1x107
rH 3.5 4 5 6
Eh \Y4 >+ 0.4 + 0435 +0.2 < +0.2
HiRE (fon Pa 1.01325 X 1073 | 1,01325X10°% | 1.01325x107% | 1,01325x 1073
GG EE (fs2) Pa >1.01325%107%} 1.01325%107% | 1.01325%x107% | <{1.01325x%x 10~
.E&Eﬁﬁﬁ(azo mol/L >10—4.5 10745 10765 <10—6.5
KIEE (acp) mol/L 1 1 1 1

RETRYEREO, R BRILTTHEE T6.0125 x 108tFSi0,, X 4] #3+Si0 764 Fp
B S TR RO, IR0 L0 IRUT I IR EI 45 R IR IR 1, SiO. 4 Ik i
VAR B35 40.0156mol/L, &2, B E MBIRATTIE H 0.094tSi0,, %4k, AKITIEH6.0125
X 10%Si0;, WIZE6.4 X 10°%tHhk, XEEE R K FEmE/vkE. RERSHE. SULR
SRR RIL30tMT00t, HETESIRTL., RHRRKRELO CERIAFKLEE X
W PB4 R TR LB B AL 43%) 5.5 % 10 mol/LAn2.35 X 10”*mol/L,

T Au/SiOo bo B, TR & BRI RIRE S, & 5 RERERNE M2 5%
12.71F1277 .91ppm, ‘B HSI0& & H92.5%. % Tl 5" f W R & 5 -AFHM1/3, 1
Au/Si0,=4.58 %1078, Ag/Si02=100.148>< 1078, H}&k%ﬁ@{ﬁ%ﬂ%&ﬁ’aﬂhﬁih@%%é}%u%&l
x 10~*mol/L#12.03 x 10™*mol/L, BB, XUELEIE S M0 EE R A5,

EIRMBRER dokd, BEESL. MOITRDER, XEHoks&S7E0.05—
1.0ppbzidl, S4R%E7E1—20ppbZ WS, Hik, &% M AR AELE, BERTHE
B R A AR & B 280, 1703, 0ppb, FBAFIFILL L Mok BESE (A, BIRYE M 78 4 40T
EZ W, ;ijﬁjﬁ%egﬁ}%lﬂjs.%x10'8m01/L$u2.00x10'6mol/L; Z{ﬁiﬁ“ﬁ@jﬁﬁ,ﬂﬂjs.%x

O BHITH RIS L.
@ U ERESMMEARE, WMFAEEERARVRET KFROSRE. BKER, MWHEARK DT BIEND
ERESNRERN SREZE,
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10" "*mol/L#F12.78 x 10~®mol/L,
SABAEMESER, EERHVERESRASPHRER, SAPHE&RTERL TR

B RGN TR ‘
Au+2CI- +H++% === AuCl; + %Hzo, Kp® =

Zanclz

azcl‘aﬂ*Z%OZ

Qagcrs

Ag+2CI" + H* + L1 0,== AuCl; + 1 H,0, Kp= -
4 2 alo T edy, /1702

LRI KRR, ERRMEABEST, NeE, REANBBPR2AREBEAIETF
*.

WIBFEHSZFE, METRERS, AEREEIBHEATEHREECREETH
BB E (46D FHTRER.

T
4GE= 4B ~TAS +|  4C,aT— TS
298 298

R AHFNAS o BIARRMERET R By
A AC,BRREIN S EB/RBANKRE
s AnRiZRBESEWRERSBRENL RE
WASEER.

L fb 2 R B EIEfR, X 47 4Gr=—RT
wKp, TR, R\AXRY TH & T #H D% K
9D, HFRACHHEZ R WHELESE, MW
B ARERT & B AUCL FnAGCL [ ARIE (%
7,88, MELLLINRES, B B E&RME
SRR bR E R R RE A A, B
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(1) fE300CLLE, &MMIAMRELE TH
R, XRAEE FEW T A6 P &HE ve
it ER R BEE AR AN, E30 ' _
KT, BIHIOAR SIS IR o VENGIB RIS
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Table 7. Calculated solubilities of gold-silver complexes
¥ T = 360C T =320C T =270C T =200C
tZRNFER MIBERE | pogx107Pa|P=3x 107Pa| P=2x107Pa| P=1x 107Pa
g lgfo,= — 25 | lafo,= - 29| lgfo,= - 33 | lgfo,= —38
f“°1/L pH=3.5 pH =4 pH=5 pH=6
1 Au+20‘+H*+%{h2Aum;+%iLO 1gM auciz -0.38 -3.22 ~6.84 -11.28
2 Ag+2Cl‘+H"+%OzzAgCI;+%~H20 1gMagers 0.77 -1.4 -4.17 -6.75
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MATERIAL SOURCES OF THE ZHILINTOU GOLD-
SILVER ORE DEPOSIT IN ZHEJIANG PROVINCE

Zheng Minghua and Liu Jianming
(Chengdu College of Geology)

Abstract

Zhilintou is the place of a well-known gold-silver ore deposit on the south-
eastern coastal area of China. In the mining district, there are exposed Upper
Mesozoic acidic vocanic rocks and Precambrian metamorphic rocks. The meta-
morphic rocks, which are the host rocks of extemsive quartz ore veins,consist ma-
inly of some kinds of gneisses and have complex structures characterized by well
developed fissures. In the ore, there exist such metallic minerals as pyrite,
sphalerite, galena, chacopyrite and various kinds of gold and silver minerals.

The metamorphic rocks in the mining district are rich in gold and silver
(averagely gold 11.9 ppb, silver 550 ppb). In both sides of the ore vein,however,
the gold content of the metamorphic rocks decreases evidently (merely 4.77 ppb
on average), and the distribution of the gold becomes quite irregular. All this
suggests that gold in these parts was mobilized and migrated in an uneven man-
ner. The measuring of the variation in gold content along a section transecting
the gold veins has confirmed this conclusion. The gold abundance increases with
the distance, indicating the undoubted migration of gold from the surrounding
rocks into the ore veins. The measured amount of the migrated gold is much
higher than the gold reserve of the deposit. It is also found that the Cu, Pb
and Zn in the surrounding rocks show a tendency of migration into and concen-
tration in the ore veins. The characteristics of trace elements in the ore is
quite similar with those in the metamorphic rocks. The lead model dates of the

ore are close to the ages of the metamorphic rocks, and the sulfur isotope com-
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position of the ore is similar with that of the metamorphic rocks, It is there-
fore obvious that gold, silver and other ore materials in the ore must have
mainly come from the metamorphic strata.In other words, the strata must
have served as the source bed.

The ore-forming hydrothermal solutions bear the characteristics of “oxygen
isotope shift”, that is, with the 8'®*0 and ¢D data of the ore fluids, one can
draw a horizontal straight line parallel to the 60 axis of the éD-4'®* O coor-
dinate. This is typical for the heated rain water in a convection system within
the lithosphere. Considering the geological setting, the authors hold the opinion
that it was the heated rain water that mobilized the ore materals in the meta-
morphic rocks, and then transported and concentrated them in tension-shear-
ing fissures, thus forming the Zhilintou ore deposit.
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