5 41 55 6 1 hOE R Vol.41, No.6
2014 4F 12 B GEOLOGY IN CHINA Dec. , 2014

X4, ZR R, THAAE, 25, 30 T A HL X 2k PR Bk TSR T Re-Os [R) o7 250 4F M ol i 25 X [J]. P =l HB T, 2014, 41(6): 1821-1832.

Liu Mingjun, Li Houmin, Yu Shixiang, et al. Re—Os isotopic dating of pyrite and molybdenite from the iron deposits in Anshan— Benxi area of

Liaoning Province and its geological significances[J]. Geology in China, 2014, 41(6): 1821—1832(in Chinese with English abstract).

1T AR X SR R E A FOESHE Re—Os i =
K Bt RE -
XHE? ZER? FA# FFERE REE X Ig' Btk

(LITT R A ERTHE RRHEFRIE, LT ¥ 114038;
2.0 B A S RA R AT P B LR RAER L TR E AR E, L 100037)

RE A A Re—O0s A KRR (ICP-MS J735) % 1 EREERH™FI 10 £ 8k RE S AT 24 . 1 A Y Re—
Os BizUAEWS 1 (2376+37)Ma, 10 F Bk 3545 1 3 2H Re—Os 4E#% : D(2567+36) Ma~(2540+37 ) Ma (A 4E 1 ) ;@)
(2237+112)Ma(FEFUAERY ) ; @ (15724140 ) Ma(FFHF 2R A ) o (2376437)Ma FUREAHTTE B Ty oo A%, 2 H
T 2 R F R 4R 2 — |, O W ok A 3, (2237+112)Ma B0 B THOBR A, FURT W Bk @ Hise
(2376+37)Ma~(2237+112)Ma ) Re—Os AF AR T — IR S Z M GE = 5 (2567+36)Ma~(2540+37) Ma (1 #4k
W& JE R UTRUE B L 2 E AT O 0 e 1 B R AR AR ISR T 2.5Ga I J BIF (1 Hb i 544 5 (1572+140)
Ma I8 TE T e i, BAT B S FE IR IZ AR AR T — I I I R s S o ISR AR I S
A b XA O ARG s e B L T8 E A , SR A AR X S A B AR o i P s Y A LA B
X # iE:Re—Os AR MA ; 0 MEARD ; SRR dt s ; SR Hb X

FE 4% S . P618.31;P597 XEAPREAD: A

1 51 5

T FE R 20 S5 IR Ak i 1 (7 PR BIFs) 2 [ A 4
I B R R RS, TR A i AR i A
AL, TP BIF BRVUTRUVR ARG, |12 4%
MTEIL—AE 3R BN LG —88% A5
[#] B 7] i 0 P S 2 30 B A5 b DX, v i L — AR
V3 b DXz H R P RS S Bk 4 X, A BH 1)
BRI IR 12540 t, e E R 24% 2240, 4
HARER B 1 Z 0 T R AR, BB AR Bk L
S, PR JOLTURAVE R, )5 18 52 XIS A
FHAN Z2 3 BGRB8 Ak IR o /i A4k se i

WhE HEA:2014—10-08; B [E HH#A . 2014-10-31

XEHS:1000-3657(2014)06—1821—12

Yz 434 B BIF HF R R s T AR, Ju e
T A 5 118 A AR 2 T A R ) TR,
YA At sohLE BIF JE AT 4 K A2 oo A8
9,48 32 2R K AR 491(2.50~2.56 Ga), (H 2 7E
DL B 5E v bl i 2 A 800 e R & A A
W& BB AR T BERN vk, R X5 s B A AR
RADITT . SEHFERF AR & B0, AN L X A
PRI 58 3k L FLH & KB 1 & R i
R WEARAT A 5 JipAR , T SE AR AL 1 4 T B T B
FE U LA B 2 AR R R LY X S phr g
PR RE SR A S R & S B 0 B — W 5T
HRVEF o PRI, AR SO PR 3 o % B k™ MO 4H ™ )

HEDTH : FK 9735 H (2012CB416801 ) M -+ B A 25 M4 T BHIFL35(200911007-15,201111002) A % Bl
TEE RN X%, 5, 1985454, TR, 7 R*% Ll ; E-mail: liumingjun2012@163.com,

http://geochina.cgs.gov.cn H1E LT, 2014, 41(6)



1822 h [

b Jit 2014 4F

Re—Os [Al i ZMAFHTIE , RIS A A Y AR
2 DX o K 32 A PR BRIk
/%S P NG vl VA R = | R 8 5 e
(Kl 1-a), DUBVE BTRVERA 20 TR AR
Rl G 9 JOLDURR B, 2287 TP KO BE I
NP R PR 2 b o 2 T 18 o B T S A D A K
WA MUUBVE T A A 1852 T 2R AR IN A

123°00°E

AHB AL B T Bl DX 5 B b 2 2 2R
T H R LR, UG T UL ST i LT LT AR SR
B SRR T AR R LR
Hh SRR I3 73 A1 e 3 LT 8 PG 8 L — R A M X
HR T L —5% R Ll i DX 3L BT 8 5 4 U s X AR 2
MAYTESK I—R P X AE (B 1-b) o XM T 30
SREN, FHLH NE [0 HINNW [0] 2 KT 22, 4475 9€
U BT 28 AR I 28 7 AT T — R S TR | T e —PR
HWe T W IR B W . PR U DX €0

123°30°E

0 500 1000m
e

ZK e A
- HSLZ-6 475m EREVI A
- HSLZ-18| 455m SHREVT A
- HSLZ-45| 463m EREVH A
- HSLZ-66| 325m EREVTHE
HSLZ-70| 307m ERETREE
- HSLZ-73| 282m £y R

&1 AR X o 5 ]
a— AL X IR 7 T (4 SRR [12,13]) 5 b— Al DX ASHPR BRI 55 R o B A 1] (B8 SCHIR[81) 5 — PR 73 DX 3 i 14 (41 3¢
HR[141) s d— A7 101 BIF B0 B AL IR B BOoRAE AL
Fig.1 Geological map of the study area
a—Tectonic position of Anshan—Benxi area (after references [12, 13] ); b—Distribution of banded iron formations and Archean geological bodies in
Anshan—Benxi area, Liaoning Province (modified after reference [8]); c—Geological map of Heishilazi area (modified after reference[14]); d—

Column of the drill hole in the Heishilazi BIF—type iron deposit and sampling sites
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Fig.2 Hand specimens of iron ores and rocks
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Table 1 Characteristics of pyrite and molybdenite samples

Py FEMgR'S CRFETIX FERARR TURE IR I BCRAEA B WRATAE W%
1 HSLZ-6  MAf WG 475m HICEKOTIONA (B5FL) Re-Os WA ICP-MS
2 HSLZ-18  HBARF  WEAT  455m SUEk6 A (A5FL)  Re-Os I ICP-MS
3 HSLZ-45  BARF  WEAT 363m SR A (B5FL)  Re-Os I4E  ICP-MS
4 HSLZ-66  HBAMF  WEAT  325m SEEI6A (B5FL) Re-Os I4E  ICP-MS
5 HSLZ-70  HBARF  SEAT 307m SEEATES (B5FL) Re-Os li4E  ICP-MS
6 HSLZ-73  MARCY S8k 282m FB 0 A (BG9L)  Re-Os W ICP-MS
7 YQS-4 AR 1L HORT BN A (#ES) Re-Os I ICP-MS
8 YQS-8 AR 1L HORT BN A (#ES) Re-Os I ICP-MS
9 CTG-38 RS} B FHET IR B Re-Os I ICP-MS
10 HI11-18  BIZ+  20ke” IR (B Re-Os M4 ICP-MS
11 7C-2 SKE T TR AR (53K Re-Os #lI5  ICP-MS
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Table 2 Re—Os isotopic data for pyrite from the An—Ben area iron deposits

o(Re) /107 (¥ 0s) /107 o(*0s)10” ¥TRe/"™0s ¥10s/"%0s
TR e JikE4 FEd/g

WA 20 WEl 20 W A 20 i 20 AT 20
WEEHT  110817-1  HSLZ-6 040159 9752 0.031 00173 0000 0.1691 00024 2718 44 7498  1.60
WY 110817-2 HSLZ-18 040008 1827  0.06 03093 0003 04673 00051 2843 29 1157 017
WERHT 110817-3  HSLZ-45 040145 05725 00030 0.0360 0.000 0.0221 00003 7652 085 4702 0073
WERHT 110817-4  HSLZ-66  0.400 14.61 005 03496 0001 03510 00014 2012 09 7692 0.040
WEEHT 110817-6 YQS-8 040151 1849 0006 00115 0000 00655 00006 771.7 7.0 4349 052
T 110817-8  CTG-38 0360 03424 00044 00024 0000 00055 00001 6980 290 1793 0.76
WL 1108179 HII-18 0374 1094 0012 00263 0000 00101 00001 2002 25 2953 0027

T« T LR S R Os AR B A, RENS ELHMIA AR CAR IS o T IR LR i 532 2 T RUA .
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Fig.3 Pyrite Re—Os isochron of the Heishilazi iron deposit
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Table 3 Re—Os isotopic data for pyrite and molybdenite from the An—Ben area iron deposits

o(Re) /107

FEMBR G JRFEZ FEE (g)

o(¥F 0s) /107

o("Re)/10” w("0sy10”? I T/ Ma

Re/Os

MWEM 20 WEM

20 MEMH 20 MEAH 2¢ MEM 20

W™ 110330-21 HSLZ-70
W 110330-22

AT 110817-5 YQS-4

HSLZ-73

W 110616-12 7C-2

0.39900 14840 0.112 0.1783
0.40000 26735 0237  0.3005
0.40044 2572 0.008 0.0024  0.0003 1.616 0.005  0.0614  0.0030 2237 1

0.02997 21398 221 3.537

0.0020 9.327 0.070 04076  0.0036 2567 36 83.23

0.0022 16803  0.149  0.7264  0.0062 2540 37 88.97

2 1071.67

0.333 13449 139 543.1 4.4 2376 37 604976
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Table 4 Dating data
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Table 5 Available pyrite and molybdenite Re-Os ages of
earlier mineralization in China
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Re—Os isotopic dating of pyrite and molybdenite from the iron deposits in
Anshan—Benxi area of Liaoning Province and its geological significances

LIU Ming—jun"’, LI Hou—min’, YU Shi—xiang', XU Zong—xian',
YAO Liang—de', WEN Yi', ZHAO Hong—zhen'

(1. Institute of Geological Exploration, Liaoning Bureau of Metallurgic Geological Exploration, Anshan 114038, Liaoning, China;
2. MLR Key Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral Resources, Chinese Academy of Geological
Sciences, Beijing 100037, China)

Abstract: Rhenium and osmium isotopes in a molybdenite sample and ten pyrite samples were used to determine the timing of
mineralization by ICP—MS. Re—Os model age of the molybdenite sample is (2376+37)Ma, Re—Os ages of the ten pyrite samples
yielded three kinds of ages : (D (2567+36)Ma—(2540+37)Ma (model age); @) (2237+112)Ma (model dating); @) (1572+140)Ma
(isochron age). These data suggest that the molybdenite of(2376+37)Ma was formed during early Proterozoic, and was the oldest
Re—0s model age of molybdenite, the pyrite of(2237+112)Ma was formed during early Proterozoic, and both of them indicate that
the molybdenite and the pyrite were derived from the crust and represented an important hydrothermal activity in 2.3 Ga; the pyrite
of (2567+36)Ma—(2540+37) Ma was formed during new Archaeozoic period and yielded the oldest Re—Os model age, which
indicates that the pyrite was formed with BIF in 2.5 Ga; the pyrite of (1572+140)Ma was formed during middle Proterozoic, which
indicates that pyrite was derived from the crust and represented a hydrothermal activity. The Re—Os isotopic dating result provides a
new proof for the existence of hydrothermal activity in iron deposits of the Anshan— Benxi area, and is also important for

understanding the ore—forming processes and tectonic evolution in this area.
Key Words: Re—=0s isotopic dating; pyrite; molybdenite; banded iron formations; Anshan—Benxi area
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