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Isotopic Composition Features and Ore-forming Mechanism of the
Tudui-Shawang Gold Deposit in Shandong Province
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Abstract: The Tudui-Shawang gold deposit lies in the northeastern margin of the Jiaolai basin and is located at the
center of the Rushan-Mouping gold belt in Jiaodong Peninsula. The Rb-Sr isochron age of the fluid inclusions in
quartz is about 119+10 Ma, which is consistent with the main stage of the extensive gold mineralization in the
Jiaodong gold province. The sulfur isotopic composition of ores ranges from 8.5%o to 12.72%o, implying an ore
fluid with 9’*Sy equal t010.03%o. Ore sulfides have **°Pb/***Pb of 17.12~17.86 and exhibit low p but high o val-
ues, indicating the derivation of ore-forming materials from the lower crust or the mantle. D and recalculated
5800 values vary from —68.64 to —86.47%o and from +1.96%o to +7.71%o respectively, implying that the ore fluid
was dominated by magmatic water with the participation of some later meteoric water. Pb isotopes of ore sulfides
are coincident with those of contemporaneous dikes and their linear array suggests that both of them might have
been related to the change of tectonic regime of the eastern North China craton during the Early Cretaceous.
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Fig. 1 Tectonic location map (a), simplified geological map (b) of Guocheng area and geological map of
Tudui-Shawang gold deposit (c) (modified after Tan, 2009)
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Q-Quartenary sediments; KO-Mesozoic Qingshan Group; KL— Mesozoic Laiyang Group; K;/g—pebbled coarse sandstone of Qugezhuang
Formation; K /w—coarse-grained sandstone and sandstone of Longwang Formation; Pt,J —Paleoproterozoic Jingshan Group;
Pt;JD(mb)-marble of Douya Formation; Pt;/D(gnt)—granulite of Douya Formation; Pt;JD(trd)—diopside of Douya Formation;
Pt,JD(am)—amphibolite of Douya Formation; Pt,JY(mb)-marble of Yetou Formation; Pt,JY(gnt)-leptynite of Yetou Formation;

1Jny,"-Queshan—Muniushan granite; 1 Yny,*—Yunshan granite; ydns’~diorite -porphyry dike; 8s>—anchorite;
dus’—diorite porphyry; xs>~lamprophyre



793

( ) , NNE NEE 250 m, 120 m, 0.66~2.31 m,
, 1.44 m, 3.47x107°~84.00%107,
, < ” NE SW 24.43x10°° 56
, , , NEE70° ,
, , NE 100~150 m, 1.42~3.30 m, 3.87x107°~
, NW, 11.62x107, 150 m ,
, 60 m , 0.67~4.10 m,
, 2.98x107%~
16.65%107° 28 ,
2 R RAGAE | —
, , 1000 m, 60 m,
NNE  0.69~3.70 m, 2.82x107°~18.68x107,
NEE ( ) , 6.24x107°
«C )
NNE 25° ,
,  NNE NEE ,NNE 46 28 , 56
, 46 28
, , 15°~25°, 28
, 35° ,
46 56 , 28
(2 ,
46 ,
NNE25° NW, 20°~30° 2 (1)
200 3472 _115°
e
- 200
| Hl
E / ;‘g-lso
?@ +754 7 Bt *
i - 100
i A il
0 25m (@] |so | 0 _2m )
W B2 ey LD ERNERE | byry (L] et prophyry B Tonay 8] 21 et and mumber L1 2R H

2 THEEX 472 Z(a)RICIER X 26 43 B EIEE (b)dEE 4 (2009)183)
Fig. 2 Geological section along No.472 line of Tudui ore district (a) and along No.26 line of Shawang ore district
(b) (modified after Tan, 2009)
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, ( ,2009) (232Th/204Pb)  S-K (Stacey et al., 1975)
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SK4  SK5 28 , H,
200 99% 0.03~0.05g
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, HF  HCIO,
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Y7Sr/%Sr MAT-261
99% , 0.2~0.5 Rb Sr
mm R NBS987 GBW04411
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Table 1 Sulfur and lead isotopic composition of ores from the Tudui—-Shawang gold deposit
oS e 20°pp/2%Ph 27pb/2*Ph 208pp/204pY ©
TK1 9.74 17.242 15.454 37.878 9.34 41.88
TK4 10.58 17.862 15.451 37.704 9.23 35.63
K2 8.5 17.124 15.413 37.616 9.27 39.99
K3 9.1 17.155 15.447 37.755 9.34 4151
SK1 9.12 17.079 15.359 37.552 9.17 41.18
SK3 10.76 17.248 15.433 37.877 9.29 4151
SK4 9.95 17.197 15.417 37.785 9.27 40.19
SK5 12.72 17.232 15.431 37.858 9.29 43 .44
SWB4 17.55 15.441 38.818 9.26 44 .44
SWBI16 17.579 15.488 38.413 935 42 49
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Fig. 3 Histogram of sulfur isotopic composition
of ores from the Tudui-Shawang and Pengjiakuang
Au deposits
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Table 2 Hydrogen and oxygen isotopic composition of the Tudui-Shawang and Pengjiakuang gold deposits

3D/%o 3"0 /%o 3" 0120/%o
SQ3 402 —72.838 5.98 1.96
DQl 322 —82.739 9.88 3.73
DQ2 320 -81.515 9.7 3.49
DQ4 320 —86.472 10.7 4.49
LQlI 315 —68.638 8.29 1.91
LQ2 295 —74.245 14.79 7.71
320 -90 6.9 0.6
280 -92 7.8 1 ,
343 98 6.2 0.6 2001
300 -97 8.7 0.9
Pjk1 250 —58 43 1.15
. Mao et al.,
Pjk8 250 -59 5.1 1.95 2008
Pjk10 250 —64 5.3 2.15
3 LTH-WHEEH K Rb-Sr LR
Table 3 Rb-Sr isotopic composition of the
Tudui-Shawang gold deposit
A T K W(Rb)/10° W(Sr)/10° YRb/*°Sr ¥St/*Sr (20)
2 SQ3 1.32 1.073 3.549 0.718
é DQ1 2.349 0.7383 9.205 0.72729
e K
DQ2 2.22 1.249 5.132 0.72051
DQ4 0.2957 3.661 0.233 0.71246
FFIIX
|_© | study area LQl1 3.732 1.657 6.561 0.7241
i F AT
[ ] engrinkusne LQ2 11.27 7249 4492 0.72848
_120 1 L 1 1 '} 1 1
=10 0 10 20
550 0/ %o 0.730
5 tH-HRERERNET AN RASEERMALER
AL 0.726
( : Taylor, 1974; -
, 1989) 0.722
Fig. 5 8D-58"Ouy0 plot for ore fluids in the Tudui-Shawang & |
and Pengjiakuang Au deposits (base map after Taylor, 1974, =
and the range of Mesozoic meteoric water in east Qinling after L oTstk
Zhang, 1989)
i T=119410Ma
> 0.714 1=0.7121140.00084
( , 2005) MSWD=1.4
4.3 Rb-Sr
0.710 1 | 1 1 L | 1 1 1
Rb 0.2957x10 °~ 0 2 4 6 8 10
“Rb/™Sr
11.2700x10°°, Sr 0.7383x10 °~7.2490%10°,
7 3y _Qr gt sk B 4R
87Rb/86sr 0.233,\,9.205’ 87Sr/868r 6 iiﬁ i Hfﬁfrr;ﬁ Rb-Sr _;F.FET—iﬁ";
ST 86 Fig. 6 Rb-Sr isochron age of the Tudui—-Shawang
0.71246~0.72848(  3), St/*Sr gold deposit
Rb-Sr
87Q,./86
0.00084, (0.7104~
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s
5.3%0~10.8%o( , 1994),
S 9.2%0~13.68%(
, 2003), 11.4,
6348255 )

40.79,

oo ,
(Stacey et al., 1975)

®©=36.84,

, = (D
(Harkins et al., 2008; Stendal, 1998), (2)
(Billstrom, 1990; Frimmel et al., 2004)
, S-K
1037~384 Ma,

Au/Cu (2.50) Ag/Au (0.20) )
¢, 2009 ,
(Tan et al., 2008), , )
, « 4,
«C 4 , ;
( , 2002; (
, 1995) , , 2005; Mao et al., 2008)
5.3
S-K (Stacey et al., 1975) , (3
M 9.17~9.34, ,
9.27, p=9.74; ® 35.63~43.44, )
x4 IH-DEEVAREERT. ERMRILET KT AHBEIIRENN LR
Table 4 Comparison of lead isotopic compositions of ores from the Tudui-Shawang, Pengjiakuang, Jiaojia,
and Linglong gold deposits
206Pb/204pb 207Pb/204Pb ZOSPb/204Pb

8 17.079~17.862  17.267 15.359~15.454 15.426 37.552~37.878 37.753

,2002;

8 17.195~17.523  17.353  15.422~15.594 15.515  37.731~38.271 38.015 1995
8 17.192~17.370  17.232  15.340~15.462 15.433  37.757~37.890 37.815

, 1988

21 16.740~17.540 17.264  14.850~15.488 15.337  36.690~38.750 37.906
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