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Fig. la Geological sketch map of the Tuanjiezou gold deposit.
1—Schist of Lower Proterozotc Heilongjiang Groups 2—Altered zone of schist;
3—Cataclastic crystalline schisty {—Cataclastic granodiorite porphyryvs 5—Lower
Jurassic volcanic rocks: 6—Upper Jurassic dacite; 7—Granodiorite porphvry; 8—

Unconformity; §—Faulty 10—Orebody
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Table 1. Hydrogen and oxygen isotopic compositions of ore-forming

fluids in the Tuz2njiegou gold deposit
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Fig. 2. Oxygen apd hydrogen isotopic compositions of ore-forming fluids in the

Tuanjiegou gold deposit.
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Table 2. Oxygen isotopic compositions of altered rocks from

the eastern openpit workings of the Tuanjiegou gold deposit
B = 7 R 30 (%)
T-02 160m¥ g, HHRATE 11.2
T-08 160m3E 4, FFERBEE 12.4
T-08 160mE L, S&EAERES 13.7
T-10 1604, HTLBRRLENRES 11.0
T-11 160m¥E L, HbtBARBLIEREE 14.3
T-13 170m¥E 4, MEREBLAERES 14.1
T-18 170m¥E4, ERTH 13.1
T-17 170m¥ 4, SEBRSEHT ENIENRE 16.3
T-23 170mE &, HRES 14.5
T-24 170m¥EE, P IEAERES 14.9
T-26 womEE, FLEEAEREE 14.4
T-27 170mEG, HhA TR 15.7
T-29 170m3E S, MEEREE 11.5
T-30 170mEf, MEERREY 11.2
T-32 170m¥E &, wHELRIEE 9.2
T-33 190mEf, JERBEE 8.9
T-34 190m¥ 4G, TERBEE 11.8
T-36 190m¥E &, EHBEE 9.7
T-37 190mE £, EREE 9.7
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T -39 190mE 4, EHBE 11.7
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T-41 190mES, ERBE 13.4
T -43 190m¥E 4, FHb+IENBE 12.3
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T-50 190mP &, RS (5hEEmT L 12.7
T -54 210mE A, BIER RS 13.9
T 55 210mEE, FHERES 12.5
T-57 210mEs, FEEBIA 13.5
T-58 210m4, EREE 11.5
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Fig. 3. Sampling locations and oxygen isotopic compositions of altered rocks

from the eastern opeupit workings, the Tuanjiegou gold deposit.
1—Granodiorite porphvry; 2—Lowci Protcrozoic schist; 3—Unconformitys; 4—Contour linc
of oxygen isotopes: 3—Orcbody; 6—Sampling location and oxygen isotopic

compositions of altered rocks.
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Table 3. Qxygen isotopic compositions of samples from No. 241
drill hole of the Tuanjiegou gold deposit

L= 5 = ErN RO BR & () 30 (%0)
TK-01 MRS 61.8 108 16.8
TK-04 s E e B 56.0 114 17.1
TK-06 s IER R 52.0 118 17.0
TK-21 PR I B B 15.5 124.3 13.8
TK-25 rhAF L R 39.0 131 14.1
TK-03 s 35 s 33.0 137 13.6
TK-09 Mias fE R 26.0 144 12.5
TK-15 s 7 B B 2944 149.6 12.7
TK-11 AR E i3.8 156.2 12.8
TK-20 AR L i B 6.0 164 13.0
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OXYGEN (HYDROGEN)ISOTOPE COMPOSITIONS OF THE
TUANJIEGOU GOLD DEPOSIT IN RELATION TO THE
ORE-FORMING PROCESS

Chen Zhensheng, Zhang Ligang, Wang Kefa and Liu Jingxiu

(Yichang Institute of Geology and Msneral Resources, Yichang, Hubei [rovince)

Abstract

A fairly systematic oxygen (hydrogen) isotope study was made on diffe-
rent stages of ore-forming fluids and altered rocks in the Tuanjiegou gold
deposit. It is known that for the twa ore-forming stages (I and 1) of chalce-
donic quartz veins, §'*0Oy,o=—1.9~+0.4%, and 6Dy,0o=—85~—115%, and
that for hydrothermal solutions of the late ore—forming stage of carbonate-
sulfide veins, §'°0=—3.8~—4.4% and D= —85~—98%,. The oxygen (hydro-
gen) isotope compositions of these characteristic ore-forming hydrothermal
solutions show convincingly that the Tuanjiegou gold deposit is a porphyry
type deposit within the shattered alteration zone genetically characterized by
meteoric-hydrothermal waters. The ratios of ore-forming water to rocks(W/R)
are 0.05—0.15, and the oxygen (hydrogen) isotope inversion between hydro~
thermal solutions and altered rocks took place at the late stage. It is determi-
ned that the 8D values of Mesozoic meteoric water are between —110%, and
—120%,. Systematic planar sampling and oxygen isotope analysis were per-
formed in the openpit working of the Tuanjiegou gold deposit, and the results
reveal that the whole rock oxygen isotope values of most altered granite
porphyry samples get higher, and there exist close relations between minera-~
lization and '*0-high altered granite porphyry. 30 wall rock values of the
altered porphyry are>>12.0% (mostly above 14.0%,), much higher than oxygen
isotope value of the protolith (10%,), which seems to be an important chara-
cteristic of meteoric-hydrothermal deposits with low W/R ratios. On the oxygen
isotope contour map, the ®*O-high altered rocks are quite coincident with the
localities of gold orebodies, and thus a map showing planar relations between
oxygen isotope compositions and orebodies has been compiled for the first time
in China. It is pointed out that random sampling of rocks in an surface
environment might be conducted to delineate the central domain of high
oxygen isotope values and then to search for concealed orebodies. This is a
complete new breakthrough subsequent to the theory of applying the low
value center of oxygen isotopes to the prospecting for concealed orebodies.
The obviously increasing trend of oxygen isotope compositions of sample cores
with depth suggests that ore potentiality is encouraging at the depth of the
ore deposit.



