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Fig. 8.Variations of trace elements in
primary rocks, altered rocks and gold

0.5

Fig.2. Triangular diagram showing assemblages

of Au-Ag telluride,

C—calaverite (AuTe2); S—sylvanite (AuAgTes)s
P—petzite (AvAgsTez)y H—hessites E—empressite
(Ags-zTes). Solid line refers to actual mineral
assemblages of Au-Ag telluride while broken line

to inferred mineral assemblages.

ores(in log ppm).
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3KAISi0; + 2H*<==2K* + KAl;Si,0,,(OH) ; + 6510, (1)
pH=1/2 logK, —logaK* 1)

2K ALS1,0:0(0OH) , + 2H.* + 3H,0===3 A1,5i,0(OH) , + 2K* (2)
pH=1/2  logK.—logaK* (2"

Ay, OMAAN., COHE &K 1 KPR QM@ BFEERE, HREMEIRE
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CaCOy==Ca**+(C0;. (3)
H,COs (ag) ===H"* + HCO; 4)
HCO;==H"*+C(0;* (5)
(K1) *(Ka)rca+ smH,COs (ap.)
+\3 . !
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K @) 1, KK 4 B2 Ho.COs iy B —F i R O Kec AN A B EREE, reas
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BRARARBEBETEGRW), ), @GN, ME&-Me fLihpHEH 4.1—5.6 (A7),
By A HAERA, MR LESGRERT . AEHAAELUE doglo, (=—31)-
pH) IRV RELEMETC, LY LHERE LR logfo,Jh—36.8——235.3; BRI
LR R B LR Rlogfo, b — 34, 4——33. 2, i &-FER L By pHA fo, fEEL TETHAKK
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Fig.7.Diagram of fo, versus pH at 250°C.
l.boundary of dominant areas of various ionic masses in H;O-S system; 2, stable boundary of various
minerals in Fe-S-O system when 3S=0.01 mole;3.insoluble line of BaSOs when mBa*2em3S=10"5;4,stable
pH boundary of kaolin, sericite and adularia when (K*)=0.01-0.1m; 5, cquiiibrium boundary between

CO; and C; 6.insoluble line of calcite when concentration of CO: approaches 107 1m.
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86 OE O OR 108548

priedEe, MEgAPE LRRUBIIET, REURLHHERIIE. RIEEAR &
WE Ly A A ARN. SRHRINY RS &me, MR, X R o BHETF
Au-Ag-Te=TTZME F i AuTe-AuAg,Te,-Au [X (E2), XS0 ETHRII320CH, BRE
B, BEE—F TR, BEy. ARy MAREARMITE, SRR FA&RY
IRFhhEE &, PEESE RO BERANIET, BRAVREN B, WHIER—RREE & hr-H;
LR EIET AL 120° £ 15CH, M RRFHRD fEH B &R H%, £ & 53R
H, RSP MAERKRE&E—BAH, RE—REM, HERMERR, MURETFEANTLTRE,
BEHELRREE, B8NS HNEREHROHITT RS, |

FEXARREKBIRN, FHECMREDHERERE, HRBFZHERL, Fi—IFx
o

& % X M|

(13 RFE, FR%E, EWE, RAEB HhxsE 1982 RERSFERALE MEFR F3H

C2) =38, BB, TESE, TR, TH4E 108 IHEME-REBLDHRAMDENE PH¥R %
33 _

(33 Markham N. L., 1960, Synthetic and natural phases in the system Au-Ag-Te. Pt.l.and ll,, Econ.
Geol., Vol. 55, No. 8, pp. 1148-1178, 1460-1477. o

C4) Lauis J.Cabri, 1965, Phase relations in the Au-Ag-Te system and their mineralogical significance.
Econ. Geol., Vol. 60, No. 8, pp.1569-1606.

£5) Harold C. H;elgewn. 1989, Thermodynamics of hydrothermal systems at [eevated temperatures and
pressures, American Journal of Science, Vol. 267, pp. 729-804, .

(63 Hiroshi Ohmoto, 1972,Systematics of sulfur and carbon isotopes in hydrothermal ore deposits. Fcon.
Geol., Vol. 67, No. 5, pp. 661-578.

L7 Seward,T.M., 1978, The complexes of gold and the transport of gold in hydrothermal ore solutions.
Geochim, Cosmochim, Acta., Vol. 37, No. 3, pp. 379-399,

£ 8] Kieft,C.and Oen, S., 1973,0re minerals in the telluride-bearing gold-silver ores of Salida, Indonesia.
with special reference to the distribution. Mineral. Deposita, Vol. 8,No. 4,pp- 312-320.

C9) Robert O, Rygzs and Hiroshi Ohomoto, 1964, Sulfur and carbon isotopes and ore genesis: a review,
Econ. Geol., Vol. 88, No. 8, pp.826-842.

(103 Hugh P. Taylor, Jr., 1874, The application of oxygen and hydrogen isotope studies to problems of
hydrothermal alteration and ore deposition. Econ. Geol., Vol. 69, No. 6, pp, 843-883.

(11 Recko Hattorl, 1975, Geochemistry of ore deposition at the Yatani lead-zinc and gold-silver deposit,
Japan. Econ. Geol., Vol. 70,No. 4,pp. 677-693.

C12) Ernst, W.G., 1978,Petrologic ‘phase equilibria, pp. 261,267,

(13) Tom Casadevall and Hiroshi Qhomoto, 1977,Sunnyside Mine, Eureka Mining District, Som Juan Coun-
ty, Colorado:geochemistry of gold and base metal ore deposition in a volcanic environment, Econ,
Geol,, Vol. 72, No. 7,pp. 1285-1320.

(143 Kay,R.W,, 1978, Trace elements in ocean ridge basalts, Earth and Planetary science Letters, Vol. 38,
pp. 95-116.

(153 Boyle, R. W., 1879, The geochemistry of gold and its doposits, Geol. Surv. Can. Bull,, 280,



Bas el L9504 BRKRE ALY - WD IR B3 R T 22 A0 E 67

GEOCHEMICAL CHARACTERISTICS OF THE LISHUI
SILICIFIED ZONE TYPE GOLD-TELLURIUM DE-
POSIT IN JIANGSU PROVINCE

Wang Jianming, Ning Renzu, Ding Haohua, Zhang Huimin
and Ding Guichun

(Central Laboratory, Bureau of Geology and Mineral Resources of Jiangsu Province)

Abstract

The Lishui gold mine in Jiangsu Province is a gold-tellurium deposit of silicified
zone type occurring in a Mesozoic volcanic basin with its country rocks composed
of a series of trachyandesitic volcanic complexes belonging to weakly alkaline
type. The REE - distribution pattern suggests that these rocks were probably
* formed through the process of magmatic differentiation of the mantle-derived
magma contaminated by crustal materials.

The absence of calcite and the presence of a large amount of sericite imply
that the wall rork alterations might have been developed in two stages, The earlier
one is of carbonate-(quartz)-pyrite type with the pH condition probably around
7, while the late one is of quartz-sericite-pyrite assemblage formed under slightly
acidic condition with pH<6.7.

The mineralization of this deposit may be divided into four stages with each
of them represented by a corresponding type of mineral assemblage.quartz-pyri-
te; quartz-pyrite-chalcocite; quartz-barite-pyrite; and quartz-pyrite-marcasite.

The chief ore constituents are members of native gold-silver series, Au-Ag
tellurides, sulfides, sericite quartz, etc.

In the process of mineralization, large quantities of basic and alkaline com-
ponents of the original rocks are removed with a relative conceantration of Au,
Ag, Te, Cu, Pb, Bi and As. During progressive alteration and mineralization, Au
is gradually enriched.

The temperatures for the mineralization are 320—120C, and the pH values
of the ore~forming fluids range from 4.1 to 5.6. The upper limit of logfo, du-
ring the mineralization is estimated to be in the range of 36.3—-—35.3 at the
earlier stage, and —34.4——33.2 at the late stage. The gold is mainly derived
form the upper mantle.

(to be continued on p.88)
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Controlled by the NWW-trending folded structure,the Wanshan type orebodies
occur gently in groups or clusters, consistent with the host rocks in attitude.
There exist equidistant intervals between ore beds. The altered cores are domina-
ted by silicification (microquartzite), and the most typical ores are cinnabar
layers-banded quartz veins.

In contrast, the Chatian type orebodies are governed by NWW- and NNE-
trending intraformational sharply declined fractures and occur as steep veins
perpendicular to or oblique to the bedding of host rocks. Vein bodies, usually of
small sizes, show remaﬁ:ka.‘ble variation and poor continuity. The altered cores
are dominated by brecciated dolomitization. In the orebodies, sphalerite is closely
associated with cinnabar. Therefore, though having some similarities, the Wan-
shan type oredodies and the Chatian type ones show evident differences from
each other.
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{continued from P. 67)

In the process of mineralization gold might be transported in the form of
thio or telluric comlexes. The chief factors controlling its precipitatio are pH,
fo, and temperature of the solution. Only at the late stage the lowering of pres-
sure is effective in accelerating the speed of precipitation. Referring to the Au-
Ag-Te phase diagram, the initial composition of the ore-bearing solution is al-
most confined to the region of AuTe-AuAg;Te;Au. Through the multiple stages
of mineralization, the mineral assemblages of native gold, calaverite-petzite-native
gold, sylvanite-native gold, hessite~sylvanite etc. were gradually precipitated, thus
forming volcanic type Au-Te deposit rarely seen in China.





