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Fig.1 Distribution of representative gold deposits in

Liaoning Province

®1 ITHETERSFI

Tab.1 Statistics of gold concentration areas in Liaoning Province
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Fig.2 Geological sketch of Jinchanggouliang — Erdaogou gold mine (left) and Paishanlou area ( right)
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Tab.2 Statistics of the metallogenic ages of

representative gold deposits in Liaoning Province
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Tab.3 Sulfur isotopic composition of representative gold

deposits in Liaoning Province
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Fig.5 Pb isotope diagram in representative gold

deposits of Liaoning Province
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Tab.4 Geochemical characteristics of ore — forming rock mass
TCE E i MR IES L
S EKX RIB=
SRR A w(Si0,)/%  FeO/MgO A/CNK  w(Eu)/%  Sm/Nd Sm/Yb 87Qr/86Qr
WA ER S P A 64.08 ~69.42 0.96~1.17 0.918 ~1.003 0.52~1.62 0.15~0.20 3.34~5.09 0.706 ~0.707
HELRE S 4R IX ZRAERAT 69.76 ~71.01 1.18 ~1.52 0.900 ~0.980 0.85~1.01 0.15~0.16 4.23~5.35 TR
T 44 X 2 RESFIENE SR AR 69.32~71.94 0.83~2.01 0.950~1.100 0.77~1.17 0.14~0.19 4.20~5.27 0.713 ~0.716
FITrER S WEAA R 69.83~71.31 0.72~2.14 0.880~0.917 1.13~1.43 0.12~0.14 5.08~6.35 0.709 ~0.709
FIp a4 X 2 =RaRa A 69.38 ~71.32 1.73~2.03 0.950~0.990 0.14~1.16 0.15~0.16 3.27~3.52 0.715~0.715




.42 ith i

BioW & 2023 4E

T 3 ~6 MRFEIKMNAMIREMA; Sm/Yb {H/
T3 AR A A B R R, 4 X N AR
AR F Sm/Yb {HAF3.27 ~6.35 Z[H] (R 4), %
B 2 W R A ) o R X A S K A I A R
(5% B
3.4 U YIRIEXAREER

KA XN A A Sr Nd R R AL
TN (K 4) 4 Sr - Nd Al 2 Bl fig (K 6)
b RREL 200 A T M Ak B R BRI, A AR
Mo AR TE B BT . AR R A ARG S AR fRE
A F g i ( <0.706) 552 ( =0.720) Z
0], & (o) (BB R W BU(E, BA A BAT ik AR
MgO . TFe, O, 1 Sm/Nd {i, A K% Rb.Th U & % Fl
Nb P Ti 54 ARAE 1202 S5 7R s R )
Jo 2B T 7S 43K R PR, A e R
YIES 5., &80 8K A R EA ALY HER
LA AE 38R BT 0T RE R A — 5 R X OR [l A
WA B = o

10

O WA AL X #4k
[y WA PR N
AKEIEFNEN A R A
or © VX VA TE 5 5
« i
:2 10 2 [ b7
A AA
20
Rey A
0 A
B
TFHbsE
-30 ' : :
0.700 0.705 0.710 0.715 0.720

87Sr/80Sr

6 SHERME HEKR Sr-Nd B EER"
Fig.6 Sr —Nd isotope diagram of ore —forming rock

mass in gold concentration area '**

4 WH TN A FER

4.1 EAKR¥FE

LTENS MENETEX EEE2 e
JE AR . — Tl oA e A R W R TR R (A T
70°) W B X NG & A Bk R RN K By s
BRECR T 0 RS2 IR W R Pl 5 B AR B LA 3
KBS 3, A i A LARE AL (S A A S m B

DAL, B R PR L 38 VA Rl B TR AR 5
T3 — PO RS BE W R R R (/T 60°) 4
XN AT DR IRYENKCE , 57 1 52 AR A 2
(VA AR Y 8 52 A ~F- R P ARG 8 0 1 B D107 42 ol 5
B AR B U s o5 B A R AR o B 3, R 1
AR LLREAL (A 2 B BEBRA L N R AL, L2 IR
PLE 0 il R RO R
4.2 WIRZ B L

HELLRE AN 0 5 B 4R DX A8 4B PR 25 ) 254 52
BIR)Z + BITEBTOIAF + (RAE il o7 (R A7
TR A FUA 2R (T ooy S T AR o
ER) N 2RI A R A (R
ARUZAR EGDIR™ o B 7 IS el g ] —
FE R AR TSI S B S A e L 30D 40 0
A BT DLk 8 JBE b e TR ik 7 o T Dy
LB () AF 8 EE T

HIT SR X B S K2 EW (6 i 54
i+ MR + TR + RACE IR
AR IX 52 EW [ AR R, 30T A = AR AT A
JE BT o B PRI T i A o B2 R A
R IR Y, SRR o DUME SR T4
RN B, 0 RS2 TLT R A AR 2 i B4 2 [ Y
IR SR b TS P 7 S TR TR o 9 =i
AR A BEJZ TR Bl 42 o BT A2 0 DA A s T Oy
o A TS BN S MR T A G

TN B A A AR DX IR 32 DX T 2R
I + WHMWRNT + RAE RS 5 R T
DX SR I SR T 7 AR U G T 24 T, 52 W 24 i
JEAS T, W0 T e 0 PR 2 i M AR B AP ] A5
PR 1) NW sl AR 5 107 18 V4 <5 67 PR A2 J5CH R B 222
P P o B A FH 2 3] 5 2 1 L i 300 = BBER v
X TR 98 e A O, A 2 T A B K R D R

5 %

(D)ILTHNS DE e X EM /S
BN S LA HOE A G, J I [ 4R T 126 ~
118 Ma 225 ~ 188 Ma, L& S IX &0 11 S
J& TR , LR G R IX B 1 S SRIETa K
MAEBCEHZ , & B0 R IXHH 1 Pb RIEEA R
BUHFIE. 25 a8 4R X B B P J5 IR X2 8
[7] — 5 J VR DCAS [R] o T AL e BE A8 7 1, i ik
W) 5N T L 5E 4 Rl 7= 4, A 20 e



a4 R T RS R X TR KA R <43 .

WES . 18] %, BRI, B 115 B A e B 470 1 )
(DT TFEETERIFLE2 PRV IKZR. — PR IERALFHEAE T ] MU A, 2018 ,37 (7)) 11325 — 1337.

;Fl:l:‘}fﬁa: = ﬁ r._ [}_{fﬁ}u %W’M&% , @L’fk‘%ﬂ Ml Eﬁéﬂ]_}( Liu J,Li .T.G, Duan C. Ge.ochmnology and ISOtO'plC g';eoc.hemlstry

. jﬂ 35 % fl:l:lfﬁ {waEEﬁ J__ W T}’?E",ﬁg % ]]‘j‘/f,t c%laracten.sncs of the Ma(?hng large. gold. der.)osn, Liaoning Pro-

N vince, China [ J ]. Geological Bulletin of China,2018,37 (7):
AN AR 5 A b AR AR A R R 1325 - 1337,
(91 XNZE, FAUS , ZRERMN, 45, T8 T &0 R e i 4R 4G

2 % 3.7k ( References) : 2 R R R R AFAE [ ] 97 R HE 5T, 2018 ,37 (4) 2712 -

(1] B, 3OS LT 5 S0 R i ). H A 728.

2640 2000,16(4) 1627 - 632. Liu J,Wang S L,Li T G, et al. Geochronology and isotopic geo-
Liu G P,Ai Y F. Studies on the mineralization age of Baiyun chemical characteristics of Wulong gold deposit in Liaoning Pro-
gold deposit in Liaoning[ J]. Acta Petrologica Sinica, 2000, vince[ J]. Mineral Deposits,2018,37(4) ;712 —728.

16(4) :627 - 632. [10] % PR, A= S b, 45 S AR M IX B PR Y B AR

(2] WORE RSB, . &)W Rl e BT AT, 2019,35(T) 11939 - 1963.

T b B2 AR 1 BB TR U - Ph AR R L[], 4 Zeng Q D,Chen R Y, Yang J H,et al. The metallogenic characte-
47 ,2003,19(1) :71 - 80. ristics and exploring ore potential of the gold deposits in eastern
Miao L C,Fan W M, Zhai M G, et al. Zircon SHRIMP U - Pb Liaoning Province [ J]. Acta Petrologica Sinica, 2019,35(7):
geochronology of the granitoid intrusions from Jinchanggouliang — 1939 -1963.

Erdaogou gold orefield and its significance[ J]. Acta Petrologica [11] . Redb T w8 S Ak 5 s /E R LI ] 7 PR Ml i
Sinica,2003,19(1) ;71 —80. 2010,29(1) :24 - 36.

[3] #fRy:, XINGE 25 e fl 25 40 R A 410 B i if—— Zhai M G. Tectonic evolution and metallogenesis of North China
DAFH 2 i X s B Rb = St U = Ph R Z4EC R B[ 1], H Craton[ J]. Mineral Deposits,2010,29(1) :24 -36.
24,2003 ,77(1) 113 - 119. [12] B, Ris 20, MR, 5. LR A —IUE N &0 E XA
Wei J H,Liu C Q,Li Z D, et al. U - Pb,Rb — Sr Isotopic dating of KA SHRIMP U — Ph 4F % 3R fb 4 FFAE K s 2 [T ]
the diagenesis and mineralization of gold deposits in the Dandong KI5 2%, 2018 ,42(5) :940 - 954.
area[ J]. Acta Geologica Sinica,2003,77(1) ;113 - 119. Yang F C,Song Y H, Yang J L, et al. SHRIMP U - Pb Age and

(4] =M, ERLL TR ST B ST R [T]. fEib geochemical characteristics of granites in Wulong — Sidaogou gold
A ,2022,9(2) .73 - 82. deposit, East Liaoning [ J ]. Geotectonica et Metallogenia, 2018,
Yuan H,Wang D H. Metallogenic regularity and series of gold de- 42(5) :940 - 954.
posits in Liaoning Province [ J ]. Geological Survey of China, [13] M. L TH ST Wy 1EH S8 TMRID]. K& F
2022,9(2) .73 - 82. MK, 2006.

[5] BH=f, TR M#%, 4% BE—IHEELST 7 £ X H Qu Y J. The Gold Mineralization and Prognosis in Liaoning Pro-

REAERY 22 5 5 L0 1 1 56— PR (0] Mo 2 4 vinee[ D]. Changehun  Jilin University ,2006.
2011,85(9) :1493 - 1506. (14] #UIE. sEhmm -5 el Rag M [ T]. o R kR
Jia S S,Wang E D,Fu J F,et al. Geological differences and mi- 2#,2011,41(8) :1037 - 1046.
neralization unity of the key gold ore concentrated regions in eas- Zhai M G. Cratonization and the Ancient North China Continent;
tern Hebei and western Liaoning provinces [ J]. Acta Geologica A summary and review[ J]. Science China Earth Sciences,2011,
Sinica,2011,85(9) ;1493 - 1506. 54(8):1110 - 1120.

(6]  FhSF4%, XULLH 4D ME. 0 T4 HE LB IX A A8 B 2 il A [I5] ST B P I A Be. 3 T8 0 B i ik s [ R
BILSETmeRI]. H4541,2012,28(2) :607 -618. PR BH -3 T 48 H O = P e, 2012.

Sun S K,Liu HT,Chu S X. Origin of the Paishanlou monzogranite Institute of Geological and Mineral Survey of Liaoning Province.
in Liaoning Province and its genetic connection with gold minera- Report on Evaluation Results of Mineral Resources Potential in Li-
lization[ J ]. Acta Petrologica Sinica,2012,28(2) :607 - 618. aoning Province[ R]. Shenyang: Institute of Geological and Miner-

(7] Srde, BT, A 0T Az &0 REE R R Bk al Survey of Liaoning Province,2012.

FRAE KB R [J]. 35 MO 2 4. # kB2 i, 2017, [16] & &, X434k F [ B, 4. 1079 8 B0 i POk I ok H

47(2) .442 -451.

Hao L B,Zhao X,Zhao Y Y. Stable isotope characteristics and ore
genesis of the Baiyun gold deposit, Liaoning Province[ J . Journal
of Jilin University: Earth Science Edition,2017,47 (2).442 -
451.

[17]

S —Pb [ Z MEYE [ T]. B ,2018,32(6) 11283 - 1291.
Nie F,Liu S S,Dong G C,et al. The ore — forming material of the
erdaogou gold deposit in west Liaoning Province ; Evidence from
S — Pb isotopes[ J]. Geoscience 2018 ,32(6) ;1283 —1291.
BT, B, R, &5 LT BB HE I B 0 XA s



.44 .

hoE

it i

EER 2023 4F

[18]

[20]

[21]

[22]

[23]

[24]

[25

7 SHRIMP 5E4F J Hi7% L[], HiEkfb2%,2011,30(5) 1483 -
490.

Luo Z K,Miao L. C,Guan K,et al. SHRIMP U - Pb zircon age of

magmatic rock in Paishanlou gold mine district, Fuxin, Liaoning
Province, China[ J ]. Geochimica,2001,30(5) ;483 —490.
Belifh, XU, £k, . L TR T2 R0 IR
SR MERCAFN S IR X R L T]. A2,
2012,28(2) :595 —606.
Duan X X,Liu J M, Wang Y B, et al. Geochronology , geochemistry
and geological significance of Late Triassic magmatism in
Qingchengzi orefield , Liaoning[ J]. Acta Petrologica Sinica,2012,
28(2) :595 -606.
JPRF . T AR IR X A A — o 2 A o 4 J ™
ZY[D]. L5t Eb S (L 50) ,2019.
Gu Y C. The Mesozoic Tectonic — magmatic Constraints on the Gold
Mineralization in Wulong Gold Mining Area, Eastern Liaoning[ D ].
Beijing: China University of Geosciences ( Beijing) ,2019.
FR, IR, B, . IDARE B R 2 I = R A A
FARN G EAE IR Sr - Nd R R MR AT A
24 ,2020,36(12) :3683 —3704.
Wang Z Q,Hu H Z F,Chen B, et al. The petrogenesis of the Early
Cretaceous Sanguliu pluton in the Liaodong Peninsula, NE China:
constrained from the trace — element modelling and Sr — Nd iso-
topes[ J ]. Acta Petrologica Sinica,2020,36(12) :3683 —3704.
SR AL T A A R A (0| S R AR I R R A
AT Bk Ty 2 R D] I AR, 2018.
Zhang P. Metallogenic Characteristics, Ore Genesis, Diagenesis
and Metallogenic Geodynamic Process of Precious and Non Fer-
rous Metals Ore Deposits in Southeast Liaoning Province [ D ].
Changchun ; Jilin Universily 2018.
TR 2R, N LARRE A B 80 BB YT Re - Os
%@&Ef@)ﬁa)&[ﬂ- j(%’r‘@iﬁ'ﬁﬁiﬁ?",ml&“o(“ :
731 -738.
Zhang P,Li B,Li J,et al. Re — Os isotopic dating and its geolog-
ical implication of gold bearing pyrite from the Baiyun gold deposit
in Liaodong rift[ J ]. Geotectonica et Metallogenia,2016,40(4) ;
731 -738.
L IS, SRS, 85 AL AT KB TR S\ Pb [
P FRLH AR AR B 5 B LT ] M 2 41, 2013, 87 (9)
1399 - 1410.
Ma Y B,Xing S W,Zhang Z J, et al. Characteristics of the sulfur
and lead isotope compositions of the polymetallic deposit in the Li-
aoji rift and their geological significance[ J]. Acta Geologica Sini-
ca,2013,87(9) :1399 - 1410.
S LT BRI L2 4R
TR ,1992(3) 241 - 254.
Wan Y W. Lead isotope features of gold deposits of Liaoning prov-

RRAE B b B RE L]

ince and its geological significance [ J ].
1992(3) :241 -254.
1 sRPESC ANEH R EIAR, % 30T )

Liaoning Geology,

AR T80 KRN

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

S ]. 1A HLR ,2009,28 (3) 1297 — 304.

Zhang B W,Sun F Y, Chang G L, et al. Discussion on genetic type
of Dongwujiazi gold deposit of Chaoyang, Liaoning[ J]. Global Ge-
ology,2009,28(3) :297 - 304.

Fegd, AR, M. RS 1T 5 R [ M]. KA
MEFERR AR, 1996.

Wang A J,Li S X,Qu Y J. Geology and Origin of Lode Gold De-
posits [ M ].
1996.
Zhang X H,Liu Q,Ma Y ], et al. Geology, fluid inclusions, isotope

Changchun; Jilin Science and Technology Press,

geochemistry ,and geochronology of the Paishanlou shear zone —

hosted gold deposit, North China Craton [ J]. Ore Geology Re-

views,2005,26 (3/4) :325 - 348.

MEGE, A LT ERBT S0 RIBERAFT I T]. ]

4 HJET,1999,5(2) .47 -51.

Hao R X,Peng S L. Geochemical study of Wangjiawaizi gold de-

posit in Liaoning[ J]. Gold Geology,1999,5(2) :47 -51.

FRAR, Sl WE R, . AR R S — MER B T HLIX

G (B W AR AE ORI [ ] 3 RO CHBBER PR

2012,42(3) .725 -732.

Zhang S, Zhang D, Sha D X, et al. Metallogenetic characteristics

and genesis of the gold (silver) mineralization in Linjiasandaogou —

Xiaotongjiapuzi area,eastern Liaoning Province[ J . Journal of Ji-

lin University ( Earth Science Edition) ,2012,42(3) .725 -732.

a%/\ﬁ,?% T, B UK. O GE T 4 AT PR B M BR AL 2
F[1]. HuBR 5 %4 ,1990,26(10) ;1 -6.

Wu X H,Guan G Y,Jin C Z. Geological and geochemical studies

on the Sidaogou gold deposit[ J]. Geology and Prospecting,1990,

26(10) :1 -6.

TG, RIBLL, 5N, 55 T TR X R R i

WARFIEFIL A 9 Bk R BR [T ] M BT 241, 2016,90 (10)

2775 -2785.

Yang I C,Song Y H,Zhang P, et al. Forming fluid characteristics

and tracing of Ore — forming source materials of gold — silver de-

posit in the Qingchengzi ore concentration area[ J]. Acta Geologi-

ca Sinica,2016,90(10) ;2775 —2785.

Haschke M, Ahmadian J, Murata M, et al. Copper mineralization

prevented by arc — root delamination during Alpine — Himalayan

collision in central Iran[ J]. Economic Geology,2010,105 (4 ) :

855 - 865.

AR IR, ARG TR b 2 ot 330 BH DX A £ 3 2 2

S S ME [ D] L E BTk ,2012.

Fu L B. The Mesozoic Tectonic — magmatic Evolution Process and

Gold Metallogenesis in Chifeng — Chaoyang Region, Northern,

North China Craton [ D ]. Wuhan: China University of Geosci-

ences,2012.

. LRFWRFUE X =5 LR A S IR A 2 FRAE

FELD]. ALt E M E A (b nt) ,2020.

Li Y. Study on the Origin and Genesis of Metallogenic Materials in

Baiyun Gold Deposit in Eastern Liaoning Province [ D ]. Beijing:



54 4 R AE . ALTRE N A KM TR S T 1 H - 45 -

China University of Geosciences ( Beijing) ,2020. Phanerozoic : Isotopic evidence of granitoids from east — central A-

[35] Jahn B M, Wu F Y, Hong D W. Important crustal growth in the sia[ J]. Journal of Earth System Science,2000,109(1) ;5 -20.

Geological characteristics, diagenesis and mineralization of key gold
concentration areas in Liaoning Province

YUAN He', BAI Yinzeng”, GENG Shufeng', HONG Xiuwei', WANG Denghong’
(1. No. 4 Geological Team of Liaoning Limited Liability Company, Liaoning Fuxin 123000, China; 2. No. 109 Team of Liaoning
Nonferrous Geology Co. , Lid, Liaoning Chaoyang 122000, China; 3. MNR Key Laboratory of Metallogeny and Mineral
Assessment , Institute of Mineral Resources, China Academy of Geological Sciences, Beijing 100037, China)

Abstract; As the important gold producing province in China, Liaoning Province has strong Mesozoic tectonic and
magmatic activities, with great gold mineralization. Liaoning Province is divided into five key gold concentration
areas, according to the spatial distribution characteristics of gold deposits. In order to deeply understand the dia-
genesis and mineralization of gold deposits in each gold concentration area, the authors systematically analyzed the
geological characteristics, diagenesis and mineralization age, and the geochemistry of the gold concentration area.
The results show that the gold mineralization in each gold concentration area is related to the magmatic activities of
Indosinian and Yanshanian periods, and the metallogenic time is concentrated in 126 ~ 118 Ma and 225 ~
188 Ma. The sulfur in gold ores in Western Liaoning gold concentration area belongs to mantle sulfur, while the
sulfur in Eastern Liaoning gold concentration area comes from magmatic and metamorphic rock strata. The Pb in
ore source of each ore concentration area has the characteristics of crust mantle mixed source. The source areas of
the five key gold concentration areas are composed of the products of different magmatic evolution stages in the
same magmatic source area. The ore material sources of five important gold concentration areas are magmatic evo-
lution products from one magmatic source under different stages, and the diagenetic and diagenetic minerals are
the products of partial melting of the lower crust, with the participation of some mantle derived materials. The geo-
logical model for gold prospecting prediction in Liaoning Province was established, combined with the recent pros-
pecting progress, which could provide a new idea for further regional mineral exploration.

Keywords: gold concentration area; diagenesis and mineralization; geological model for prospecting prediction;

Liaoning Province
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