F49% F3W A >
i el W om w

GEOLOGICAL REVIEW

Vol. 49 No. 3
May 2003

http://www.geojournals.cn/georev/ch/index.aspx

CHRAEZMXKUBPENEXRREREL
METE . RAARIERSET BT
REE'D AAED Ba4”

D FEHE K, R, 430074; 2) 5 ER 2= ERIL2E R BT, HFH, 550002

HERE

URARMX PERBUPRAERERNE LSET XABT ZRXRAGREFZENHETT

# Th/U.Zr/Hf Nb/Ta 18 . BEE AR A A LB FE S0, .MgO H& B &L, ¢7Sr/%Sr); # CCNd/*“Nd)EF &
RE RHARERMUIBRTREVEZIEEYRRL, BERERRASEEHR NS KE X .Sr.Nd [ E 4%
XURAYEUTHRENE . ZRAAER AT EEHMM P AURAR. S48 AE/KFHRUFEEELE=
BRAERENMREL . BARTEZRAERAANRTHEREENT REMAE BURT YRS EWREAEA
RHHFR—EREX, &7 R BA—EXEXEXELARBNBEN =Y.

*EH

FEEBEAATARETEPREER L
AR LAY b R AR, HoP &7 R (RO B G816 K & 4 4
i, R RIERK AR EE SR R R
B4 M 5 3 ST L AT AT 8 Bl K 7B i L L B R
FERBMT KREHIRE AR E,1987; FZREE,
1996; B A7 2 45, 1998; 5 35 4, 1999; 4 fr &,
2000) , B — Bk 5 A A % K R AL R A BUAFAE (X
45,1984 0 EMH%,1996) , (B XF A o X 7E 1) &5 A
B HERNERKENRRBMZE D JFTRELE
WX AL B RE EKEE,1987) A FKEIIR
RUFRE (XVEEZ,1994) B0 W E BHEMR,199D .=
RE T AL ) A& B R (X L, 198D E T IR A KB
R, MIME5E&T B RNAEERIKE S BRAERRKE
HIAR AR SCLAIT 7R T Je X R ), 384 o A AR 1L
HRABEEHMWEXRRSET BT BB R XX
BREMBR M BTEREMET EAEEEENHE
BEX.

1 HuRMESL

AR B et X A AR A a8 % R AL
RB\EFERFP) EERRERS AP IR
R E (BHFR,1990), BILAEREFHNKER
G R R R R, K54 51 £ 8 10cm, 20em 7
o EEFNKE A A B R AR H K E

B AXHERAHEFERELTE (RS 049625300 MR,
WeHE B #:2002-10-10; 2 [ H #§ :2002-12-18; FIEHmE . EWMME.

HWETR RAER REER 785

TARARMBX

KA S EIKE KA RAIIF REFHEXRIN
BRENK S B AL KBS Bk B B & & A8k L
R EE&ATIKENZENBREE KAR 6 IR K & bk
(AD AXFEHRBLUH =BRAAEREEZSEA
Bk E AL Z B & PR A

=RWAARE KA U-Pb F£#8 5129+
2. 9Ma,Rb-Sr 4B R4 #8 K131 +4. SMa, LB =
P W AE B A B R R 4F 5 130 Ma®, RO & &
A % Bk Rb-Sr 4% B £ 4F 4% 1120 Ma (AR ¥ %,
2001) , #E M BT LAAS 3T BB BT Bk & B9 42 45 B 18] 7E 130
~120 Ma ZJf],

=TI A M XK E B RO TE X R
ZRERAEEDMIWNENERSP RKEEOH
CiH HE T YRR SRR R A S =4
#. D B%H, FAE_KNKS, RPN
SR, BUEYCRWE . @ FEME, AERNKE, P
B UBREE W BRI, @ .0, FEITER
HHE, BB UBCRER  JORWE 7 Y B0RL H g
BARMK., SR NESRXAUBREVNKEEER
R AR A NK AR Rk E=E EAR
75 BKCR &5 A 0 7= 3 R B R Bk B PR, B
R EEMTFIKAERBEN , BRI E =0, X ka3
AARBEMNME, EZH EKEN R E
EMRT T s k. X & kA FEEAMNEEF L

EERM BB, B 1601 F 128 & M5 A FEBBEREHR, EENFP RERAEMGT B ELHENFR T ERALA-

430074, WIAREMZR L, FEMFEREREEK.



266 i

132 2003 4

Bl TRARBXMERFESTESGE
Fig.1 Sketch map showing the distribution of gold ‘
occurences in Wulong area, eastern Liaoning
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Fig. 2 Ratios of trace elements of intrusive rocks in Wulong area, eastern Liaoning
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Legend caption see Table 1
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Table 1 Trace element compositions( X 10¢) of Sanguliu granite and dykes in eastern Liaoning

zg BMR%ES| 2z | Hf |Z/Hf| Nb | Ta |Nb/Ta| Th | U | Th/U
5
sgy-1 |147.06 | 5.24 | 28.1 | 12.88] 0.91 | 14.2 | 27.05| 3.26 | 8.30
# =| sgy2 |153.50| 5.35 | 28.7 | 12.51| 0.70 | 17.9 | 36.92| 5.07 | 7.28
Zﬁ ’i,% sgy-3 |118.52| 4.09 | 29.0 | 11.60| 0.73 | 15.9 | 22.75| 3.28 | 6.94
. sgy-4 | 80.84| 3.39 | 23.8 | 13.41| 1.00 | 13.4 | 30.68| 3.77 | 8.14
g | sdy-1 | 93.11] 3.42 | 27.2 | 15.10| 0.66 | 22.9 | 14.97| 1L.71 | 875
K | sdyz | 71.52| 2.59 | 27.6 | 17.99| 0.97 | 18.6 | 15.58| 2.52 | 6.18
% | sdy-3 | 85.32| 3.15 | 27.1 | 13.84| 0.8¢ | 16.5 | 11.43| 2.44 | 4.68
| sdy-4 |140.45| 4.78 | 29.4 | 16.87| 1.01 | 16.7 | 15.46| 2.30 | 6.72
& | asy-l, |154.21| 4.50 | 34.3 | 9.43| 0.58 | 16.3 | 6.20| 0.97 | 6.39
% asy-2 | 199.78 | 5.76 | 34.7 | 12.87| 0.72 | 17.9 6.59 | 1.24 | 5.31
K | asy-3 |134.06| 4.07 | 32.9 | 6.60| 0.43 | 15.4 | 9.65| 1.43 | 6.75
F& | asy-4 |245.35| 6.58 | 37.3 | 12.35| 0.69 | 1709 6.06| 0.95 | 6.38
4 | epyT |145.23| 4.73 | 30.7 | 8.72[ 0.73 | 11.9 | 16.85| 3.09 | 5.45
& | gpy-2 |156.95| 4.85 | 32.4 9.02| 0.70 | 12.9 | 15.88| 2.97.| 5.35
-E gpy-3 | 107.22| 3.75 | 28.6 9.86| 0.82 | 12.0 | 17.23| 2.99 | 5.76
B | gpy4 |113.51| 3.93 | 28.8 | 8.87| 0.72 | 12.3 | 17.32| 3.12 | 5.55
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Fig. 3 Primary ratios of Sr.Nd isotopes of intrusive rocks in Wulong area, eastern Liaoning
P ] 15 B Lk 1
Legend caption see Table 1
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Table 2 Rb-Sr, Sm-Nd isotopic compositions of Sanguliu granite and dykes in eastern Liaoning

= Rb Sr 87 87Sr 87Sr
Zfﬁ fl‘:f) RES | 10m0|x00) ﬁ%% w5t (Ws;) =@
sgy-1 145.2 285.4 | 1.5951 0. 7177940. 00003 0.714843 | 148.98
= sgy-2 86.7 346.6 | 0.7204 0. 7161940. 00004 0. 714859 | 149. 21
% 130 sgy-3 154, 2 386.9 | 1.1102 0. 7168840. 00002 0.714829 | 148.78
E_‘E sgy-4 172.9 501.4 | 1.2958 0. 7172140. 00007 0.714816 | 148. 60
g sgy-5 169. 4 254.8 | 1.9256 0. 7184540. 00004 0.714892 | 149. 68
sgy-6 89.5 283.1 { 0.9088 0. 716504-0. 00005 0.714821 | 148. 67
] sdy-4 173.1 353.8 | 1.4125 0. 7161340. 00003 0.713521 | 130. 21
% E 130 sdy-5 141.6 319.8 | 1.2780 0.7166440. 00001 0.714279 | 140. 97
& sdy-3 158.2 337.5 | 1. 3620 0. 7164340. 00004 0.713913 | 135.79
53 asy-4 110.9 278.4 | 1.1502 0. 715364 0. 00002 0.713398 | 128. 31
ﬁ % 120 asy-5 215.0 363.1 | 1.7093 0.7172340. 00002 0.714315 | 141. 32
K asy-3 187.4 348.7 | 1.4321 0.7164140. 00003 0.713968 | 136. 39
B gpy-4 97.78 304.4 | 0.9265 0. 7133540. 00003 0.711770 | 105.19
b IERJ]E 120 gpy-5 99.23 326.8 | 0.8758 0. 7133140. 00007 0.711816 | 105. 85
B gpy-3 | 103.41 | 318.7 | 0.9142 0. 7134240. 00005 0.711861 | 106. 48
=1 Sm Nd 147 143 143
Zg iﬂi FES | x10-9 |00 Na g £ TNg | O
sgy-1 7.799 | 48.475 [0.09668| 0.511760+0. 000011 0.51178 |—15.473
= sgy-2 7.781 | 48.475 |0.09703| 0.51176240. 000032 0.511679 |—15. 394
% 130 sgy-3 7.164 | 45.955 |0.09423| 0.511758+0. 000017 0.511678 |—15.471
%JE sgy-4 7.470 | 50.775 |0.08893| 0.51175040. 000008 0.511674 |—15.539
% sgy—5® 1.634 5.735 |0.17218} 0.51175040. 000008 0.51167 |—15.633
Sgy—6® 2.038 7.157 |0.17213| 0.51181640.000011 0.51167 |[—15.632
i sdy-4 5.969 | 29.023 | 0.1244 | 0.511652+0.000005 | 0.511546 |—18. 040
% ‘E 130 sdy-5 3.545 | 17.947 | 0. 1196 0.51166230. 000007 0.51156 |—17.765
= sdy-3 5.932 | 28.293 | 0.1269 0.511667+0. 000006 0.511561 |—17.756
® asy-4 7.202 | 44.407 | 0.0980 | 0.51199540.000009 | 0.511918 {—11.035
ﬁ % 120 asy-5 3.137 | 15.516 | 0.1221 0.51187440. 000012 0.511778 (—13. 765
§3 asy-3 4.243 | 24.502 | 0.1046 0.51183540. 000009 0.511753 |—14. 253
b 3 % gpy-4 2.963 | 14.863 | 0.1206 0.511794+0. 000012 0.511699 [—15. 303
= = 120 gpy-5 6.046 | 31.000 | 0.1178 0.511896+0. 000014 0.511804 [—13. 269
Bk gpy-3 2.874 | 14.818 | 0.1170 0.51179940. 000015 0.511707 |—15.150
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Fig. 4 es(#)—ena(?) diagram of intrusive

rocks in Wulong area, eastern Liaoning
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Legend caption see Table 1
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BASH U/Th,Zr/Hf .Nb/Ta {8 2L B (¥'Sr/%*Sr);
A CONd/ N B BEE A R A A KA SIO, fl MgO
TR, BRI — 2T BERZE W EXRE
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Table 3 Pb isotopic compositions of ores, Sanguliu granite

and biotite granite in eastern Liaoning

FERANIIM®  REHHET — AR
S0 B FE 8 R120Ma, & BRI 0 ZE R
10Ma,, 7£ 40 1, /)y B Hb 355 F0 40 1 45 69 B (8]
W, &7 KGORES=RREREE~H,
THRMERBNKERFDHEE, EHTES
XA HE T, REmEER T Tiky
B EBRRERESTEHAEAEEELIN U/
Th.Zr/Hf Nb/Ta {8 , — 2 (¥Sr/*Sr),;
(*Nd/™Nd); I EFAHBLE P [F A %K
M. B LB EITE RARIE
BERVERTHEE AR R ERBH
17, A XKW B Bk sh K IE shsm &, X Fp 5 B
T RAEFE BB E X EEREZER
MIE— &5 X fr 4 B ok, & ks e
2N F R (Wyman et al. , 1988),
ZRBEEREROROERKEHTA
UERTEREEAEKO W ENEER—H
¥ B 1 AR WA E B 0 H
P XA R E AL AR AL RS — R
mEASRPERN EEE L, ARET

#J% %#ﬂﬁﬁ; waw% 2°6Pb/2°4Pb 207p} /204Ph 208Ply /204 P ﬁﬂ*'ﬂ?
Al | BRERBUERE | SKA 17. 288 15. 565 38. 694
A2 | BEBERE | BKA 17. 467 15.566 | 38.220
A3 | BEEEKE | AHKA | 17.406 | 15.586 | 38.472
A4 | RABERE | KA 17. 432 15. 542 38. 283 30
As | BERBIERE | SKA 17. 389 15. 489 38. 376
As | BaBERE | KA 17. 325 15. 473 38. 421
AT | BEBERE | #AKA 17.193 15. 464 38. 342
Bl | ZBHRERE | #KA 17.712 15. 595 38. 739
B2 | ZRWMERE | #FKA 17.717 15. 580 38.749 | ¥,
B3 | ZHmERE | KA 17.649 | 15.556 | 38.521 | (1994)
B4 | ZRHEAERE | HKA 17.675 | 15.552 | 38.659
Bs | ZRAERE | KA 17.582 | 15.621 38.725
B | =RBAERE | BKA 17. 496 15. 617 38. 698 X
W107| &H4&F[LERK BHy 17. 569 15.572 38.533 K,
W79 | E&RIEK | HE 17.628 | 15.627 | 38.738 Crasiy
W123| &&R¥EP | #HEF | 17.596 | 15.587 | 38.598
W23 | E&AEMK NEET 17. 639 15. 660 38. 836
W26 | E&AHEK | HED 17.560 | 15.610 38. 688
W6 | F&AEFK | MRKP | 17.487 | 15.514 | 38.269 |
W9 | A&FRHEK | %9 | 17.625 | 15.659 | 38.831 éjf:f’
W21 | E&A%EK | BET 17. 694 15.736 39.121
W29 | &&AEK B8y 17.793 15. 860 39.521
W46 | SRR | BED 17. 689 15. 704 38. 985

EHEAEPELRAEREBBET THREF S,
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Metallogeny of Gold Deposits and Evidence of Isotopes and Trace

Elements for the Comagmatic Evolution of the Yanshanian

Intrusive Rocks in the Wulong area, Eastern Liaoning

WEI Junhao'?, LIU Conggiang? , TANG Hongfeng®
1) Chinese University of Geosciences, Wuhan 430074
2) Institute of Geochemistry, Chinese Academy of Sciences, Guiyang, 550002

Abstract

There is a close space—time relation between Mesozoic Yanshanian intrusive rocks and gold deposits in the

Whulong area, eastern Liaoning province. This kind of intrusive rocks have similar ratios of trace elements (Th/
U, Zr/Hf, Nb/Ta). The ratios of (*’Sr/*Sr);and (***Nd/***Nd); keep unchanged despite of the change of the

SiO, and MgO contents in different rocks, which shows that the magma was not obviously contaminated in the

emplacement process, and that different rocks have the same magma source. Compositions of Sr and Nd

isotopes show that diagenetic materials mainly came from the lower crust. The similar Pb isotopic compositions

of the Sanguliu granite and ores in addition to the fact that the Au-bearing quartz veins cut through the

Sanguliu granite body indicate that the Sanguliu granite is not a direct supply of metallogenic materials, It is

considered that the diagenetic and metallogenic materials mainly came from the same deep sources, and that the

gold deposits are products of magmatic evolution of the same provenance but different stages.

Key words: trace element; isotope; comagma; gold ore-forming process; Waulong area in eastern Liaoning
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