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GENESIS OF THE TYPICAL GOLD DEPOSITS IN QINGCHENGZI OREFIELD,
LIAODONG PENINSULA : Evidences from S-D-O Isotopes

ZHAO Yan, YANG Hong-zhi, YANG Feng-chao, ZHANG Peng, GU Yu-chao, XU Jia
Shenyang Center of Geological Survey, CGS, Shenyang 110034, China

Abstract: The Qingchengzi orefield in eastern Liaoning Province is an important gold polymetallic orefield with complex
mineralization. The Baiyun and Xiaotongjiapuzi gold deposits are chosen to study the S-D-O isotopes. The results show
that the S isotope content in Xiaotongjiapuzi gold deposit is 1.87%¢ — 16%c, without distinct tower distribution, while
that in Baiyun gold deposit ranges from —10.3%o0 to +1.9%0. The D-O isotope test results indicate that the 6D content is
from —108.3%0 to —74%o, and the 80 content is 8%0 — 15.9%o in the quartz of Baiyun gold deposit. The D-O isotopes of
quartz in Xiaotongjiapuzi gold deposit is dispersely distributed. According to the comprehensive analysis, it is believed
that Xiaotongjiapuzi gold deposit represents the early-stage mineralization, related to metamorphism, and Baiyun gold
deposit represents the late-stage mineralization. The mineralization of stratiform Pb-Zn deposit and Xiaotongjiabaozi gold
deposit in the orefield might occur in the same period.
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Fig. 1  Geological and mineral sketch map of Qingchengzi orefield
(Modified from Reference [6])
1— 7 7C i AR K B 2+ (Paleoproterozoic marble); 2—ti JE il £& A4 .54 #+ (Paleoproterozoic schist and granulite); 3—ty 7 i & 45 4 %+ (Paleoproterozoic
granite); 4— =& 0L X (Triassic granite); S—HELEA Ik (diabase dyke); 6—FEWi (major fault); 7T—HFEED R (Pb-Zn deposit); 8—4:1 K (Au
deposit) ; 9—HR4:H K (Ag-Au deposit)
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Fig. 2 Profiles of Qingchengzi orefield along exploration lines

a—/IMEFEETF 41" 36 Zi(No. 36 exploration line in Xiaotongjiapuzi gold deposit); b—FH 41" 64 Z&(No. 64 exploration line in Baiyun gold deposit) ;
1—i7 TR A (Paleoproterozoic schist); 2—i7 JE 7T G K H A (Paleoproterozoic marble ) ; 3—7i5 H4H A& (schist of Gaixian fm.); 4— K AR KHI S
(marble of Dashiqiao fm. ); S—Affﬁi(gold nrel)ody); 6—@?’1{1@!{}2%(gold mineralized alteration zone); 7—45FL07 & M 4i 5 (borehole and number)
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Fig. 3 Field and microscope photographs of Baiyun and Xiaotongjiapuzi gold deposits in Qingchengzi orefield
a—Ha e T GIMKAID 4 (quartz vein-type ore from Baiyun gold deposit); b—F 2 &5 AR 2 #5747 (altered rock-type ore from the Baiyun gold
deposit); ¢, d—/MEFEEF 405 £1 (ores from Xiaotongjiapuzi gold deposit); e—[1 40" A HE kA A" 15 T B8 A (microphotograph of quartz vein-

type ore from Baiyun gold deposit); f—z 4 H AR ARG £15% I B A (microphotograph of altered rock-type ore from Baiyun gold deposit); g, h—/]M&
FEET-EW W A5 T B A (microphotographs of ores from Xiaotongjiapuzi gold deposit); Py—# kA" (pyrite ) ; Po—HEHEERH" (pyrrhotite )



%1 B A LAWY IR S R R AR A R I 25
*x1 BEHTFYVHESY 64 BuRAHEMRK
Table 1 The 6*S composition of the gold deposits in Qingchengzi orefield
ETE R= M 4 5 B Bk ETE R= ML S B Rk U5

GJ-1 R 10.6 LX-21 R 12.9

GJ-2 E R 11.7 LX-22 B 10.5 IMERART SCHk[S]
GJ-3 R 11.9 LX-24 R 8.5

GJ-4 Y 10.3 BY-7 R 12.5

GI-8 WYY 12.8 , BY-9 Eig R 11.1 o

GJ-9 W 1.2 et A ey Wk -103 SE X
GJ-10 Y 12 BY-10 Y 0.6

GJ-8-1 HR 9.4 BYS4 HR A 0.3

GJ-9-2 R 9.8 BYS6 R 0

GJ-10-3 Y 10.2 BYS1 R -1.7

all N 8.76 BYS3 EigR -15

el-1 T 7.05 BYS5 R -5.4 M= a0 SCHR[10]
221 TN 8.87 BYS7 WY -5.8

o2l D 4.65 BYS8 EigR 2.9

2108 JT 5.77 BYS2 W -8.3

Y13 i 30N 7.93 BYS9 iR -8.1

Y13 VK2 1.87 485 R -7.7

Y7 R 8.43 486 R -1.8

G5 WY 8.45 487 WY -10 Mz 48 SCHR[11]
G5 AN 7.79 488 R -9.9

26 T 7.22 R T SCHK[7] || 489 R 1.9

221 kiU 5.96 ZK1-7 i3 1.6

G21 IR B 11.52 7K2-8 TR 7.4

G24 DAR=20N 6.63 ZK2-23 Y -0.1

228 kiU 4.25 ZK2-27 Y -5.7

228 R 6.59 7ZK2-29 iR -1.7 EPE-20n SCHRL10]
G8 W 10.29 7K3-15 pig730N 1.3

G8 VK2 3.14 7K1-4 B 13.1

LGI13 HERk 9.85 K31 B 74

LGI3 T 9.26 K55-19 W -8.5

LG13 INEE 9.69 BY3 R -75

FY5 RN 6.5 BY4 RN 4.4

FY12 W 11.7 R T BY1-3 W -7.1 EFaE-20n SCHk[8]
FY13 B 8.6 BY1-4 B -52

JF‘6 miﬂr 4.6 MR T CHk[8] || BY1-5 Bk -5.6

JF7 Bt R 6.2 BYS10 PR R 13.1

YSGS /RN 7.6 BYS11 FHR A 10.6

YSG6 RN 7 bt BYSI13 KB 15.2

Kgl-21 W 13.7 BYSI12 TEAL R I 18.7 . ‘
Kgl-25 Hk 11.6 BYS14 BT 7 7 HAgF @A HL10]
Kgl-1 Bk 7.1 BYS15 AL KBS 13.2

Kgl-25-1 W 10.4 o ‘ BYS16 ) 11.6

K26 Hepk 11 WS ROy K 8.9

Kg3-7-1 Bk 16 7ZK1-14 i Bk 13.1

LQ13-4-1 A 6.3 ZK1-21 s B 17

L.Q13-4-2 Ce R 8.1 7ZK1-26 W 16.1

LX-1.1 N 5.1 7ZK1-27 730N 14.9 i \
IX-12 I 46 7K2-32 Wk oy @R 2]
LX-2.1 N 6.1 o \ ZK2-39 T 14.6

LX-2.2 VE2 5.4 e XHRLS) 7K3-45 A 16.7

LX-4 HE 6.9 M2 HR 10

LX-9 BE D 8.7
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Fig. 4 Histogram for 6*S of the gold deposits in
Qingchengzi orefield
1—#7#442 " (Yangshu gold deposit); 2—#K% =744 ( Linjiasandaogou
gold deposit) ; 3—/IMEZEF 41" (Xiaotongjiapuzi gold deposit) ; 4—7=
F A T4 4 7" (Gaojiapuzi gold-silver deposit); 5—[1 2 4§ (Baiyun
gold deposit); 6— 41"l (wallrock of Baiyun gold deposit)
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Table 2 The D-O isotope composition of quartz from the
Au-polymetallic orebodies in Qingchengzi orefield

LT I S Blj;j O YRR
DBY-4 Hzai BB -99.5 12.9 42

DBY-8 A=y THE  -97.1 14.1 5.4

DBY-10 H=z=4&w I -88.2 11 23

DBY-9 Hzai THE  -91.8 15.1 6.4 AL
DBY-3 A& KB -100.1 132 0.1

DBY-6 M=y M B -108.3 13 -0.1

DBY-7 Az M -100.9 13 -0.1

BYHOl  H=z=&# IKE  -97 13.5 7.9

BYHO2 A= THE  -94 14.4 8.8

BYHO3 A= 0K  -93 13.9 8.3

BYHO4 H=z=4w Mk -83 14.1 8.5

BYHOS H=z=&# KB -101 14.2 8.6

BYHO6 — H=a# MKE  -101 14.7 .

. ) SCHRL10]

BYHO7 A= MK -103 14.7

BYHO8 =& MKk  -100 15.8 4.1

BYHO9 Hz=a# MKE  -104 14.5 2.8

BYHO10 H=&# MK 107 15.6 3.9

BYHOIl A= MBE: 96 15.9 42

BYHO12 H=£#w MK  -105 15.3 6.3

97-73-1 M40 -74 13.9 7
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KG2-6-1 UNET S -92 16.8 131 SCHR[9]
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Dg-2 %f%ﬁ”ﬁf@ff -90.5 9.9 -5 SR 14]
Lg-2 FARBETRET -90.6 12.2 2.7

Dg-4 MABTRET  -96.4 11.9 -3

m21-2  REBTFHRET -62 7.31 -7.74

94 FMARBETREY 71 7.16 -7.83  JCHR[7]
125 FHRETHREY -48 6.42 -8.36

Kgl-20 MEABTREY -86 16.8 1.11 SR [9]
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Fig. 5 The D-O isotope composition diagram for the quartz fluid
inclusions in gold deposits in Qingchengzi orefield
1—ASCE 748 T H B (sample from stage-1T of Baiyun gold deposit by
this study); 2—A L H =40 UL BB (sample from stage-II1 of Baiyun
gold deposit by this study); 3—HI AT =40 11 BB (sample from stage-
1T of Baiyun gold deposit by previous study); 4—Fii A [z 45" 1 [ Bt
(sample from stage-III of Baiyun gold deposit by previous study); 5—Fif
AN B & KWK (unstaged sample from Baiyun gold deposit by
previous study); 6—HI A ZKEFR4EH" (sample from Gaojiapuzi gold-
silver deposit by previous study); 7—H A/MEFBEF 4T (sample from
Xiaotongjiapuzi gold deposit by previous study); 8—Rj A =18 144
" (sample from Linjiasandaogou gold deposit by previous study); 9—Fif
A48 (sample from Yangshu gold deposit by previous study)
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