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Isotope geochemistry of Dingjiashan Pb-Zn deposit in central Fujian
Province and its geological significance

SHI DeFeng', ZHANG ShuGen?, HAN ShiLi? and XU ZhongFa®
(1 School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, Hunan, China; 2 MOE Key Labo-
ratory of Metallogenic Prediction of Nonferrous Metals, School of Geosciences and Info-Physics, Central South University, Changsha
410083, Hunan, China;. 3 East China Geological Survey(Group) Co. Ltd., Nanjing 210007, Jiangsu, China)

Abstract

Based on a systematic study of Pb, S, Rb and Sr isotope geochemistry, this paper deals with the sources of
oreforming materials, metallogenic epoch and genetic type of the Dingjiashan Pb-Zn ore district in Fujian
Province. The 2°Ph/2%Ph, 27Ph/2%Ph and 2 Pb/?™Pb ratios are 18.182~18.605, 15.010 ~15.932, and
38.331~39.666 respectively. The wide ranges of Pb isotopes indicate that Pb was derived from the mantle and
the crust. Neoproterozoic Mamianshan Formation of Longbeixi Group and Yanshanian remelted granite might
have jointly served as the sources. The 8*S values of pyrite, pyrrhotite, sphalerite, galena are — 1.7%0 ~
5.6%0, 2.7%0 on average, characterized by tower-shaped distribution shifting to the positive value. The §*S
initial value of the metallogenic system is 3.97%o, obviously suggesting deep-sourced sulfur characteristics.
These data imply that sulfur was supplied by Yanshanian remelted granite. Rb-Sr isochron of quartz reveals that

the ore-forming process occurred at (146.15+3.95) Ma , in late Jurassic period, belonging to the third stage of
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early Yanshanian. It is thus held that the Dingjiashan Pb-Zn ore district is a skarn ore deposit resulting from the
contact metasomatism between the Yanshanian remelted granite and the regional metamorphosed calcareous rock
in Longbeixi Formation of Mamianshan Group.
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Fig. 1 Geological sketch map of the Dingjiashan ore district and its peripheral areas (modified after Shi» 2012)
1—Quaternary; 2—Upper Jurassic Changlin Formation; 3~ 5—Upper Proterozoic Mamianshan Group: 3—Daling Formation, 4—Upper Long-

beixi Formation, 5—Middle Longbeixi Formation; 6—Granite; 7—Quartz porphyry; 8—Unconformity: 9—Anticline; 10—Syncline; 11—Re-

versed fault: 12—Compresso-shear fault: 13- Unclear fault: 14—Geological boundary; 15—Pb-Zn ore district; 16— Limits of the Dingjiashan Pb-

Zn ore deposit
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Table 1 Isotope analyses and related parameters of galena and wall rocks from the Dingjiashan Pn-Zn ore district
206Pb 204Pb 207Pb 204Pb 2()8Pb 2[)4Pb m AO( AB AY
1 18.538 15.835 39.108 9.91 96.28 34.31 59.61
2 18.307 15.631 38.678 9.54 76.32 20.59 44.47
3 18.304 15.613 38.561 9.50 74.57 19.31 40.44
4 18.605 15.932 39.666 10.10 105.58 41.00 77.68
5 18.308 15.627 38.629 9.53 75.93 20.30 42.90
6 18.243 15.563 38.459 9.41 69.63 15.97 36.92
7 18.182 15.517 38.331 9.32 65.07 12.91 32.92
8 18.407 15.340 39.018 8.96 60.61 0.41 41.29
9 18.274 15.594 38.485 9.47 72.68 18.07 38.31
10 18.322 15.629 38.357 9.53 76.15 20.39 35.22
11 18.339 15.639 38.694 9.55 77.14 21.04 44.31
12 18.483 15.752 38.947 9.76 88.25 28.58 52.61
13 18.476 15.010 38.812 8.34 64.59 -21.11 35.8
14 18.380 15.653 38.676 9.57 78.56 21.9 43.27
15 18.144 15.600 38.575 9.49 73.12 18.97 45.25
16 18.281 15.620 38.930 9.52 75.21 19.89 51.51
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Table 2 S isotope analyses of the Dingjiashan Pn-Zn ore district

F5 &S 4 S/ %o Fe RS ] 84S/ %0

1 90pd4-3-1-1 T CRED 2.5 28 Dis-7 k=2 3.8
2 90pd4-3-1-2 WET GRED 3.9 29 Djs-10 T 1.1
3 90pd4-3-1-3 T 1.9 30 Djs-10 R 3.4
4 90cm3-3j-1 T GRED 3.4 31 Fsl-4 pakiirin 4.1
5 90cm3-3j-2 G 1.8 32 Fsl-19 G 5.3
6 90cm3-3-3 T 1.2 33 Fsl-20 BB 4.1
7 90cm3-5-1 WEET CRED 0.0 34 DZ-1 k=2 4.3
8 90cm3-5-2 T GRED 3.6 35 DZ-2 G 5.4
9 90cm3-5-3 T 2.3 36 DZ-18 k=2 4.7
10 90pd12-9k-1 T GRED 5.0 37 DZ-19 R 4.6
11 90pd12-9k-2 W 4.1 38 DZ-21 T 2.8
12 90pd12-9k-3 G 4.7 39 Fsl-4 k=2 5.6
13 90c1-8j-1 T GRED 3.3 40 Fsl-20 T 4.1
14 90c1-8j-2 T 1.5 41 DZ-1 T 2.7
15 90c1-85-3 BB 2.6 42 DZ-2 T 2.7
16 70c4-6-1 WEET CRED 3.6 43 DZ-18 pak:irin 1.9
17 70c4-6-2 T GRED 2.7 44 DZ-19 T 3.1
18 70c4-6-3 Whm A 2.8 45 DZ-20 pakiirin 3.2
19 50¢3-7-2-1 T GRED -0.9 46 G 0.0
20 50¢3-7-2-2 R -1.1 47 W m B 2.5
21 30c1-2-1 T GRED -0.7 48 G 0.9
22 30c1-2-2 Y -1.7 49 TR R k=2 2.2
23 K2-1 T CGRED 3.2 50 5 R 2.5
24 K2-2 pakiirin 0.5 51 Wm A 2.7
25 Dijs-6 R 2.7 52 B 2.6
26 Dijs-6 A 1.7 53 R 2.7
27 Dis-7 pak:irin 2.4

H: FE 124 SEMKRET A HE S5 F 90.70.50:30 A E#5 =, pd REF, cm REFIK cREFX . KRR MR 5 25~
53 SRR BER K, 2007 BH.

&3 TRUEFN DA Rb-Sr FALREAMMIRER
Table 3 Rb-Sr isotope analyses of the Dingjiashan Pn-Zn ore district

F5 S AT w(Rb)/107%  w(Sr)/107¢ STRb/%0Sr 87Sr/%9Sr + 26
1 7048 Po+Sp+Gn 0.5047 0.6438 2.264 0.72295 + 0. 00002
2 90ZK1707 Po+Sp 0.3358 0.2508 3.867 0.72656 + 0. 00004
3 50em7 Po+ Sp+Gn+Py 0.1985 0.5091 1.126 0.72057 £0.00002
4 50ZK1707 Sp+ Py 0.7124 0.5394 3.815 0.72573 +0.00003
5 50c3 Py+ Sp+ Mag 0.4257 0.3602 3.413 0.72554 % 0. 00002
PRSP, 50.70.90 R Bir B, 1 RonRHF, ZK RorEidl, em REBFI, c REF .

+0.718, FHERE » = 0.994, A RIF(E 2).  24Ph. 28 Ph/2%Ph L B AR 2 43 51k 0.423.0.922
A TSR AL LA, B IR =, AR E1Z 7 1 1.335. i R = A X B AR — %k
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