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Fig .1

Geological map of the Qingchengzi ore cluster area of nonferrous-precious metals, Liaoning Province

1 —Cretaceous volcanic rocks ; 2 —Gaixian Formation of Lower Proterozoic Liaohe Group; 3 —Dashigiao Formation of Lower Proterozoic Liaohe

Group ; 4 —Langzishan Formation of Lower Proterozoic Liaohe Group; 5 —2nd intrusive granite of Indo- Chinese epoch; 6 —Ist intrusive granite of

Indo- Chinese epoch ; 7 —Middle Proterozoic sodic granite ; 8 —Lower Proterozoic potassic granite ; 9 —Fault ; 10 —Zinc-lead ore deposit ; 11 —Silver

ore deposit ; 12 —Gold ore deposit
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Table 1 Rb and Sr isotopic data of whole rock samples from the Xiaodongjiabwzi gold deposit

-6
5 5 KRFEAT Ff bV /10 87 Rby/ %St $7S1/86Sr ( %0)
Rb Sr
1 DY-5 JIRSEGTIEN RERER e 31 .51 37.25 2.446 0.73511 £0.00004
2 DY-10 50 & TR L 138.3 81 .84 4 .887 0.74113 £0.00003
3 DY-11 IREET TN Garts 234 .1 107.0 6.334 0.74711 £0.00002
4 DY-12 ISR R 33 .47 39.55 2.354 0.73501 £0.00003
5 DY-17 I 5E0 14 EERER IS 183 .2 41 .10 12.53 0.77199 £0 .00004

T AR B IO 7RIS 3 ) A57 3% M IR AR 27 T TBOT 5 5 96 0

F2 BEREFRVKVAPARTESELRDN SBRAREAKEE
Table 2 Rb and Sr isotopic data of fluid inclusions in vein quartz from the Gaojiabwzi silver deposit

) B X wy/10° ¢
P 54w RFEAL B FE M 87 Rb/ %St 8751/ 8651 o)
Rb Sr
1 FY-2 I SR & ) DR o A A 2 .831 2.074 3.945 0.73086 £0.00004
2 FY-3 [EREREEZIREIN W kR 2 R A 2.937 2.227 3 .811 0.73037 £0.00003
3 FY-8 [ TR & W kIR 7 R A 1.777 2.754 1.863 0.72366 0 .00010
4 FY-9 [ S4RT & ) JiCPR 5 B A 1.760 2.891 1.758 0.72324 £0.00001
5 FY-10 I SR & ) PR o A A 2.415 2 .447 2.850 0.72655 £0.00007
6 FY-11 [EREREEZTREIN W kR 2 R A 4.696 2.384 5.782 0.73643 £0.00004
7 FY-12 [ SR & ) JiCPR 5 B e 2.941 2.428 3.499 0.72902 £0.00001
VE AR E BT SO R 2R b R 22 T ROUE 7T SR 5 = I e
0.78000 0.7400
r=(233 £ 31) Ma(95% RF ) | (234 & 149 Ma(95% X% )
0.77000 |- (PSr%8r)=0.72645 + 0.00216 073600 (SI/NSr)=0.71744 +0.00028
| MSWD~74.4 - - MSWD=21.1
0.76000 |- g
5 I @ 0.7320
& 075000 L <
& gl
g i % 07280
0.74000
0.73000 [ 0.7240
0.72000 L L . L L L L 0.7200 L | | L ] ] ) ]
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Rb/Sr SRBSr
2 IMEREBETEN IR G SIS (2E) Ro-Sr &N 4 Kl 3 RSN IRY AP A SRR A R e SFEI 4R
Fig.2  Rb-Srisochron diagram of gold bearing silicified rocks Fig.3 Rb-Srisochron diagram of fluid inclusions in vein
( whole ore samples) from the Xiaodongjiabuzi gold deposit quartz from the Gaojiabuzi silver deposit
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0.99998) , IR LAERS ¢+ = (240 .35 £0.88) Ma  FKEE TN IR 7 MEESIIAISEREL r=0.9986 K%,
(Kl 7). THUIFIEE LR ¢t = (234 £14) Ma. RIFH RSt

S5 IS S 0B BT I 1) Y LR O R TR 38 R 4838 4 il A
oW [Fi] — I i) B P M AVD JEC s ik B T3 —4k I AR
MR g B Ao R A KRR . A
Rb- SVEMAEZE B (K1 2FE 2 3) R /ML BT YRy SN & — KA A T V&% &G



Fok HoW BEEAAE . WAREW AU XS . AR A A M R R X 181
z3 MEREFETUK DYV17 BELA R Ay Ar R FRUENERIE R

Table 3 *° Ar/* Ar dating of Dy-13 quartz in silicified rocks from the Xiaodongjiabwzi Au deposit
(by quick neutron activation method)

THAEBE 0/ € (AP AD , AP AD) , CTAY P A , (AP A, P Arg/107 P mol “Ar" /3 Arg( £10) PAr/ % ta/ Ma( £10)
1 460 28 .842 0.0421 1.8381 0.1842 2.201 16 .60 £0 .02 8.18 290 .80 £6 .5
2 560 19 .500 0.0214 1.7871 0.1535 3.244 13.33 £0.01 12.0 237.11 £3 .93
3 650 16 .206 0.0098 2.0927 0.1354 4.702 13 .46 20 .01 17 .4 239 .41 £3 .59
4 750 20.135 0.0236 2.5534 0.1648 3.427 13.38 £0 .01 12.7 237.93 4 11
5 850 24 .433 0.0377 3.0980 0.1858 2.453 13.58 20 .01 9.12 241 33 4 81
6 950 25.047 0.0380 2.0850 0.1676 2.432 14.00 0 .01 9.04 248 .28 £4 84
7 1050 23 .983 0.0325 1.8858 0.1536 2.849 14.56 £0.01 10.6 257.51 £4.73
8 1200 27 .807 0.0427 2.0627 0.1775 2.166 15.38 £0 .01 8 .05 271 .03 £5 82
9 1350 28 .314 0.0449 1.9327 0.1662 2.062 15.24 %0 .01 7.67 268 .71 £5 .77
10 1500 37 .413 0.0689 2.4714 0.2293 1.343 17.33%£0.03 4.99 302.58 £9 .61

Sy E R B b M ER A B T SR RO . D A ES OEE RGALO AU G . FE SR R 0.2473 o FEALFE R B HET
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Fig.4 **Ar/?° Ar plateau age of quartz from silicified

gold bearing rocks in the Xiaodongjiabuzi gold deposit

— KB AT R0 2% 35— 1) b o B S PR IS T ¢
=(233 £31) Ma ~ (234 £14) Ma "W HEACER T 5 Ik
TR S AR A {F2 ) Rb-Sr 2 E iR
ZEZAE10 Ma 224 9F H Ry S8, Rb-Sr [ %
RAEHWEEE | R St I ERAE R N 1% 15 250K5 5 0k
R 58 B8 v 1) [ 28 SEAR 2 T V2 HA TR A Y 4 8 2 i
—3 . WIMEFEE T S0 IR A S F AR TR IR Ry
St LA PR P 2R it 23 ARG 1R — A DA 6 Bk AT
(R EE SEORE FE 40 A/ 30 Ar VEDIAFE S5 (K 3 4 R 4 .
5.6 7)5 Rb-Sr &N RFRIEA S YA Rb-
St WA 45 SR 5L AT A D A i SRR S Y 2 B A
WA SEIAR ) Au, Ag B BIAX

WA ACEMFE TSR Ar 5 A ERAE
B AT BRI ZT () 1) /IR SR 1 IR 1y 2K B

(YA A =292.114.99
1600 PAM*AN=13.4710.07
»=0.99996

| MSWD=0.29

5=(239.46+1.13)Ma
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Fig .5 40 Ar/*® Ar versus * Ar/ % Ar isochron age of quartz
from silicified gold-bearing rocks in the Xiaodongjiabuzi

gold deposit
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WAFAERL R Ar. —BOR UL PR PRI T Ar 24
SEIRANK Ar BEAJEARRNE Ar. FEBVATRY 1
H B BT I R R TR K A () 2 4R G
Je AT A0 RSORE A1 58 AT 4 ORL PN 8 ( 5K 59 ,1997)
4 MK 6 FrsAil i Be ik 36 Ar AR T RERZ )
fiZRAN K Ar PTEC, mil B Bt 8 Ar SR e (B
DR A 50 A AU JE e A R ) A7 35 38 — 1R ) 4k 7R
Ar RSB B2 3 R 5 TRk 2 ~ 5 BB AW
IR Ar FEAR RS N ARGRA W 1 R A 08 (5K S0
1997) . MEGEE TG0 RN K& TR IR ¢,
=(238.78 £0.74) Ma ~(238.80£0.60) Ma,5
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Table 4 *°Ar/% Ar dating of Fy-12 quartz from the Gaojiabwzi Ag deposit (by quick neutron activation method)

MAEB 6/ C (YA P AN, COAYV P AD , CTAY P Ar) , (PAY Y AD L, P Arg/ 1072 mol “PAr” /3 Ar( £10) ¥ Ar/ % t,/ Ma( t10)
1 460 48 .080 0.1010 1.6045 0.1575 1.147 18 .48 20 .01 5.27 313.03 %14 .08
2 570 16 .808 0.0106 2.4269 0.1648 4.354 13.87 £0 .01 20.0 239.79 £3 98
3 660 19.375 0.0195 2.2443 0.2226 2.965 13 .80 %0 .01 13.6 238 .80 +4 .72
4 750 21 .441 0.0270 2.3140 0.2450 2.571 13.67 £0.01 1.8 236.67 £5.10
5 850 28 .148 0.0493 2.8164 0.2901 1.875 13.85%0.02 8 .61 239 .54 %6 .43
6 950 27.792 0.0454 2.7872 0.2766 1.782 14.65 %0 .02 8.19 252 .41 £6 .53
7 1050 26.516 0.0393 2.2405 0.2179 2.061 15.12%0.02 9.47 260 .04 £5 .81
8 1150 29 .638 0.0481 2.4839 0.2204 1.922 15.66 20 .02 8 .83 268 .60 £6 .57
9 1300 32.567 0.0540 3.0372 0.2581 1.713 16.92 %0 .02 7.87 288 .54 %8 .12
10 1500 36.949 0.0677 2.7209 0.3135 1.366 17 .23 £0.03 6.27 293.50%10.10

O AT v R 2 I b T b R A BE ST SR R R L e A PR RGATO AR . BRI 0.2594 o KRR R R HE
MRS S40 1=0.010248 . A1=5.543x10" "% a, * ZHOKEEERNR ., mMRRMEHE . 2 Ar fRR B K AR E R .
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Fig .6 **Ar/*° Ar plateau age of silver bearing vein

quartz from the Gaojiabuzi silver deposit
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TRk R A P A/ 30 AriE AR g5 B 5 H

1853
{(*Ar/*Ar)=289.7+3.63
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r=0.99598
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£=(240.3540.88)Ma
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Fig .7 40 A1/ 36 Ar versus 3° Ar/3® Ar isochron age of silver-

bearing vein quartz from the Gaojiabuzi silver deposit
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Area, Eastern Liaoning Province
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Abstract

Located in eastern Liaoning Province , Qingchengzi area has an age-old mining history . Within an area of
about 11 x 9 km , there occur a lot of PbZn deposits , some of which have been mined for more than one hundred
years . Recently a large Au deposit ( Xiaodongjiabuzi) and a large Ag deposit ( Gaojiabuzi) have been discovered.
All this has made the area an important target for further exploration. Samples used in this study were taken
from fluid inclusions in silicified rocks (the Xiaodongjiabuzi Au deposit) , and in vein quartz (the Gaojiabuzi Ag
deposit) . The study yielded a Rb-Sr isochron age of (233 £31) Ma ~ (234 £14) Ma. To confirm the result,
the authors used hydrothermal quartz associated with ore sulfides for quick neutron activation dating . This yield-
ed *" Ar/* Ar plateau age of (238 .78 £0.74) Ma ~ (238 .80 £0.60) Ma,and isochron age of (239 .48 *1 .13)
Ma ~ (240 .35 £0.88) Ma. These results coincide well with the mag matism of Later Indochina age (217 .6 Ma
~(230.7 £5) Ma].Indochina orogeny is the major metallogenic epoch in this area, and the tectonic events and
the magmatism during this period must have been the major factors responsible for the ore-forming process. In
eastern Liaoning , the age of gold mineralizations shows a trend of getting younger from west to east, and from
north to south.

Key words : geoche mistry , Rb-Sr method ; *’ Ar/*” Ar method ; Xiaodongjiabuzi gold deposit ; Gaojiabuzi sil-

ver deposit ; Middle Indo-chinese epoch ; Eastern Liaoning Province



