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Fig.1 Sketch geological map of Tongling mineralization concentration area, showing sampling locations
I —Quaternary ;2 —Tertiary sandy conglomerate ;3 —Cretaceous sandstone and conglomerate ;4 —Jurassic sandstone and igneous rock ;5 —Upper
Triassic sandstone and shale ;6 — Middle- Lower Triassic limestone and dolomite ;7 —Permian limestone ,silicalite and shale ;8 —Carboniferous shale

and limestone ;9 —Upper Devonian sandstone ;10 —Silurian sandstone and shale ; 11 —Intermediate-acid rock ; 12 — Marbleized zone ; 13 —Porphyry

copper mineralization body ;14 —Unconformity ;15 — Measured and inferred faults ;16 —Fault depression ;17 —Sampling location
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Table 1 Field division indicators of the mineralizing fluid systems in Tongling ore concentration area
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Table 2 Sampling locations and modes of occurrence of samples
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Table 3 Re Os contents and model age of molybdenite in the Jinkouling Cu Mo ore spot

PR RS ml g Osy/(ng=g™ ") Re/(pgog ") $7TRe/(ugrg™ ") 8705/ (ng*g™ ") t/ Ma
YOOI-1 0.00707 1.36(28) 352.8(1.8) 221 .8(1.2) 508 .2(7) 137 .4
YOOI-2 0.00949 0.73(20) 312.8(1.3) 196 .6(8) 447 8(8) 136.5
YO0OI-3 0.00929 0.80(7) 339 .4(1.7) 213 .3(1.0) 487 .6(5) 137.1
YOO!I-4 0.00943 0.00(15) 275.0(1 .4) 172.9(9) 393 .8(4) 136 .6
YOOI-5 0.01682 0.00(9) 154.2(7) 96 .9( 4) 221 .1(3) 136 .8
YOO1-7 0.00903 0.00(5) 30.9(1) 19.4(1) 44 .3(1) 136 .8
DGS-23 0.02423 0.83(8) 76 .4( 4) 48 .0(3) 110.1(2) 137 .4
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Table 4 Analytical data of Re Os isotopes of pyrite from Simenkou S Fe deposit

. Re/(ng g™ ") "TRe/(ngeg ") Osu/(ngeg™ ") "7 Re/ "8 0s/ (ng=g ") 70s/ '8 0s/ (ngr g™ ")
FE i 2 5 m/ g — — — — —
W e AE 20 JEfH 20 W A8 20 e 20 e H 20
DI 72-2 0.40138 0.86 0.01 0.54 0.0l 0.0108  0.0004 481 .7 5.3 2.1 0.1
DI 72-3 0.40384  7.32  0.10 4.60  0.06 0.0417  0.0012 2310 .8 31 .1 13.5 0.4
DI 72-4 0.40061 2.53 0.02 1.59  0.02 0.0256  0.0006 786 .4 7.7 5.2 0.1
DI 72-5 0.20067 10.1 0.13 6.32  0.08 0.1393  0.0057 681 .1 8.6 7.5 0.3
DI 72-7 0.20077 65.25 0.76  41.01  0.48 0.2799  0.0023 4814 .5 56.3 25 .4 0.2
DI 72-9 0.40197 5.86 0.07 3.68 0.04  0.0748  0.0008 600 .4 7.2 4.7 0.1
DI72-10  0.40147 10.8 0.14 6.80  0.09 0.0637  0.0018 1565 .9 20 .8 7.2 0.2
DI72-12  0.20063 3.09 0.03 1.94  0.02 0.0496  0.0034 348 .5 3.8 1.4 0.1
DI 72-13 0.20051 4.94  0.06 3.0 0.04  0.0465  0.0040 859 .1 10.1 5.4 0.5
Sy BT S b 5 S 6 DU o e SR R L R IR L 2 .
x5 ARBRAT RERE K AcNEEIE
Table 5 K- Ar ages of the metallogenic fluid systems in Tongling area
HERTRG FE &5 Ead AR % t/ Ma
e 1L g IR PR R AR R
FHS4- Pl R K B A B KA A RHA 102.93 £4 35
FHS5- Pl PR L B k355 K 3 K (A0 A i I K RHA 121 .95 £1 .97
XE18° AN B L PR AL £ AR A I B ik Koot 114.76 £1 .95
D006-1 B 1L SR il AR 0 A I A (TG W Bk 5 Kb 119.26 £2.17
Wi 1A 97 R
FHS4- Bi FURL K B A0 B A I KA BB 152.99 £2 .85
FHS5- Bi B B 535 7K K A R AR B A K BB 143 .35%2.19
X138 AN R LR B K K A 138 .59 +4 .01
PR AL o [ R B Ko Ar AL 200 E TN RS
30F D72 600 ALY 001
5 201 ’A400-
% o
= =(303£33)Ma :
=10 B 1 g - 200+ =(137%0.19)Ma
f'70s/0s=1.37%+0.84 VIR 0s=01+0.14
MSWD=5.6 MSWD=0.033
O i 1 ] 1 L O A 1 L i 1 i
0 1000 2000 3000 4000 5000 6000 0 4 3 12 16 20 24 28
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Fig.2 Re- Os isochron diagram of sample data by ISOPLOT software calculation
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Table 6 *° Ar/ 3 Ar incremental heating analytical data

L ) o C 40 Ar/ 3% Ar 3 Ar/ 3% Ar 7 A/ Ar A B C D t/ Ma R 2/ Ma
D21-12 300 543 5982 37 .546465 0.29156 6.6078 0.522 1.72 45 .61 126 .19 1.63
500 575 9111 39253597 0.13608 7.1436 1.500 4.94 48 .66 136.05 0.52
620 963 .7965 94 .056118 0.53761 7.1053 1.770 5.93 69 .28 135 .35 0.48
720 1086.7966 109 .981712 0.28121 7.1948 4 .436 14 .61 72.75 136.99 0.24
850 1119.7423 116 .252646 0.25889 7.0901 5.474 18 .03 73 .54 135 .07 1.19
920 1139.1673 120 .327463 0.35750 7.0114 4.748 15 .64 73 .99 133 .62 1.26
1000 1068 .3297 109 .147482 0.29807 7.0806 6.121 20.16 72 .28 134 .89 1.21
1080 11391673 117 .224595 0.63608 7.1970 3.118 10 .27 73 .99 137.03 1.33
1150 1112.9944 114 .320326 0.59196 7.1509 1.630 5.37 73 .38 136.19 0.73
1220 676 .9759 58 .427541 0.91422 7.2041 0.780 2.57 56 .31 137 .16 1.16
1300 762.9744  110.369503 1.07228 5.2619 0.261 0.86 61 .21 148 .92 0.68
SSS-1-1 300 615.7533 45 830202 0.85757 6.9878 0.243 1.62 51 .98 133 .19 3.49
500 582 .9552 37.969977 0.22740 7.5706 0.820 5.46 49 28 143 .87 0.96
620 995 2846 92 876902 0.52282 7.5345 1.299 8.79 70 .25 143 .21 0.65
720 1144 9051  110.091385 1.17236 7.7155 2.348 15 .64 74 .13 146 .51 0.45
850 1192.0129  117.045899 1.06757 7.6595 2.738 18 .24 75 .15 145 .49 1.38
920 1119.7423 109 .235999 1.33018 7.5455 2.303 15 .34 73 .55 143 .41 1.55
1000 1144 4617 110 .856457 1.44354 7.6582 2 .864 19 .08 74 12 145 .47 1.44
1080 1159.7331 113 .734814 1.56983 7.5987 1.339 8.92 74 .46 144 38 1.76
1150 1121 .0167 108 .086982 1.67328 7.6375 0.692 4 .61 73 .58 145 .09 1.71
1220 745 .0832 66.031036 1.04832 7.7348 0.315 2.10 60 .30 146 .86 2.87
1300 708 .8031 58 258355 0.28152 7.3103 0.051 0.34 58 .27 203 .72 3.41
V18 350 1148 9114 117 .512653 0.05043 7.2623 0.177 1.41 74 21 138 .23 4.77
480 3027.6639 387 .750855 0.01886 7.0462 0.755 6 .01 90 .14 134 .26 0.99
600 3857.7023 504 .229208 0.01228 7.0646 1.182 9 .54 92 24 134 .60 0.71
750 4974 7475 669 .770991 0.02320 6.9863 1.631 12.98 93 .95 13316 0.64
850 3759 .542  504.113531 0.01864 6.8716 2.373 18 .89 92.03 131 .05 1 .44
980 4797 .0779 649 .383885 0.04169 6.9321 2.648 21 .08 93.73 132.17 1.47
1120 5025.5102 668 .828661 0.05830 7.0721 2.258 17.97 94 .01 134 .74 1.55
1200 4019 3048 532 .268965 0.08660 6.9961 1.162 9.25 92 54 133 34 1.88
1250 3302.6927  437.003972 0.11376 6 .8814 0.263 2.09 90 .95 131 .23 4.52
1350 2856 .6911 411 .506290 0.12331 6 .8280 0.114 0.91 89 .55 130.25 7.92

WRH W B, © AROAn/ P Arg) g ;B AP A x 1072 mol) ;C A Ar( %) ;D A Aryy/ “ Arp( %) . @ D21-12 A HINA] = 244 Ma; m
=0.611 g;]=0.0109655;¢,=(135.43 £0.45) Ma;t,=(137.68 £2.75) Ma. @ SSS-1-1 A HIIN[A =248 Ma; m=0.1324g;] =0.0109655;
£,=(144.95%0.44) Ma;t;=(150.25%3.00) Ma. @ V-18 LTINS =249 Ma; m=0.01087;]=0.0109655;¢,=(133.72£0.52) Ma;t

=(132.60%£2.65) Ma. FEMPIREE 2.

TG ISR DURRAR R BRI AL 2 DR B T I
P EE R BT ORI T R SR
AT BT WA T T URE T R HROIR Bk
(1) Re- Os [FINL 2 W AF 45 AR B | B0k 46 I 4 4P
(303 £33) Ma, HUHEESE(1995) BTl B i 2k
I Rb-Sr SRR 88 (313 .2 £32.7) Ma #HIE ,IF

LR 2 A — 3 A T A R R . EE
SREE(2004) XHTAFOILSK LAy o8 K K S s A
SHRIMP ML (140 .4 £2 .0) Ma ,JZIRPUIRER
A b i T S SRR Ry Se SR ZRAERY (112 .6
+7.8) Ma. Ut B HT IV IR DR ) 2 0L Sk
WA MR RGN JER 140 Ma [F13 INAEES
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Fig.3  Ar Ar plateau age and isochron
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Table 7 Epochs of fluid system activities in Tongling ore concentration area
Wik R4 HbTAEAR A7 Z4ER ¢t/ Ma #
JHE 1Ly P R P A R G B 102.93 £4 .35 ~114.76 £1 .95 R R E KA K Ak
el R0 B LR AR RS
sk LT R S NSRS,
ML WA AR RS
VOREIN T R S WOk 2 — L S 137.0%0.2 WEHHN" Re/ Os V4
138 .6 4 .01 BABE A Arik
133 .59 £0 .55 WA K/ Ar i
W71l 7 &% i fk % i 135 .48 £0 .45 ; 144 .93 £0 .44 WRE T AT Ay Ar ik
T VG IR DU AR R S
LG F R W 5 T 5 4
KT RS L B g 40

BT A2 S

WAt 53

303 £33
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He LU A TR R GTE S AR I A A - 22 ) 2
WA RS 25 v S R L AR AR R B 2 B
) Ar- Ar BEAEES K144 .93 20 .44) Ma AREDE 711
T RGETE AN B (LA R A R Ay ol
X = BEA AR (4% = BERTEE A Ar PEAERE Y
(135.48 £0.45) Ma, 54 FIQFIEE B A M 4HA
Re- Os 25 26408 ((137.0 £0.2) Ma FI(138.6 &
0.2) MaltHiT AREKIMER T RIS I AR . 5
AR L BN B A K A SRR I E S5 0 A
(148 .17 £2.52) Ma(¥I1H) F1(138 .59 £4 .01) Ma,
VB AR B0 2B P A0 AR 9 5 T AR A N AR
3 Ma Zid7 . B ICEE(2004) N Re/ Os 1504 B
i X R A L o M R g B L PR Y R 2R R 1
o PR R AT RS 00U A 45 B S AR ) AT
IR CAERS (138 .0 £3 .2) ~(140.8 £2.0) Ma,
¥)(139.3 £2.6) Ma SR (139.1 £2.7) Ma,
BT A AR ELIS KRR RGN T R
SRRk e AR HE— DB T E .

1L RS 6 B KO AR R G P AR e A ) g
PR R AL e gkl s IR A R
GG BT ACRY Ry B S

Hel e PRI PR IR AR R G AT K
Ar EEEWR N (114,76 £1.95) Ma Fl(121 .95
1.97) Ma HI4EEI(BE) 2k L3 B AR S 75
ERAE
5.2 ZEig

X A B2 ™ A X RSO AR 28 8 IR AR i SR TR A 3R
SERRE BN E | 45 4 B AP R AR AR D S0 2
P DIEIAEXORRIBESE B8 T 4 BIRAAE RS
B b Lo g 300 R R OB AR R 48 (118 .36 1 .96)
Ma ) ;L UL R G (L S Ay el )
WAk R G (W ok 2t — 5L 32 2144 .93 10 .44) ~
(133 .59 £0.55) Mal ;U IAMTRITRR AR R 45 (W
AR (303 £33) Ma —Me B I ) Hr T
4 DX A4 22 8 (1) ) 8] 7 51 RS 42

AR SCAHT A of B Ak by AR 0 A 31 ) 0 0 )
I3 A AR R AT T AR e T AT
B AR A R THE— Dot se 3% . A R G MI4E
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S A AR AL I AL S 52 AT G AR I 3 i
PEImER TR S LA SRR R R B .
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Tentative Temporal Constraints of Ore-forming Fluid Systems in
Tongling Metallogenic Province

Meng Yifengl , Yang Zhusen' ,Zeng Pusheng] , Xu Wenyi1 and Wang Xuncheng2
(1 Institute of Mineral Resources ,CAGS ,Beijing 100037 ,China; 2 No.321 Geological Party, Anhui Bureau of Geology
and Exploration , Tongling 244033 , Anhui, China)

Abstract

Based on division of fluid syste ms in Tongling metallogenic province , the authors collected thirteen samples
from various fluid syste ms . Molybdenite ,pyrite ,sericite and diorite were precisely determined by Re- Os , Ar- Ar
and K- Ar isotopic dating methods. These data, combined with the host strata and the cross-cutting relationship
of fluid records , led the authors to determine the time limits of four fluid systems in Tongling ore concentration
area: Yanshanian low-to- moderate te mperature (epithermal) fluid system ((118.36 £1.96) Mal, Yanshanian
volcanic fluid system( Early Cretaceous) , Yanshanian magmatic fluid syste m( Late Jurassic- Early Cretaceous
((144.93 £0 .44) ~(133.59 20 .55) Ma) and Hercynian eruptive sedimentary fluid syste m (early stage of Late
Carboniferous (303 £33) Ma ~ late stage of Late Permian]. On such a basis , the tentative te mporal constraints
of fluid syste ms in Tongling metallogenic province are established, and hence an important basis for fluid syste m
division and metallogenic fluid study is provided.

Key words: geology, fluid systems, temporal constraints, tentative decision, Tongling metallogenic

province



