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How to explain Pb isotope data: Comments on a paper
by She Hongquan et al. in «Mineral Deposits»

Han Fa
(Institute of Mineral Resources, CAGS, Beijing 100037, China)

Abstract

She Hongquan et al. have published a paper entitled “Geological and geochemical characteristics and genesis
of Chenjiazhangzi cryptoexplosive breccia pipe gold doposit, Chifeng, Inner Mongolia” in «Mineral Deposits»
(She et al., 2005). In view of the fact that there are some wrong explanations about the Pb isotopic data in
She’s paper, the author decides to reexplain She’s Pb isotopic data and make the following comments: @D Lead
in sulfides of Chenjiazhangzi gold ores is exclusively anomalous lead, so its model ages are meaningless. @ In the
27Ph/2MPh vursus 2Pb/?™Pb diagram, the data points of Chenjiazhangzi sulfides exhibit a linear array, which
is a 2Pb error line rather than a “mixing line”. @ In the conventional Pb/Pb diagram, the data points of sul-
fides from the Chenjiazhangzi-Anjiayingzi gold orefield define an isochron, the slope of which is (0.181 +0.040)
(26, 95% confidence limit). Using the known ore-forming age (z,= 0.191 Ga), the age(¢,) of the source re-
gion of ore-forming material calculated from the slope of isochron is (2.587 +0.334) Ga (26). This age corre-

sponds to the peak of granulite-facies metamorphism of the host rocks Jianping Complex. Sm-Nd whole-rock
isochron date of (2 846 +68) Ma has been reported and interpreted as the time of separation of igneous protoliths

from the mantle. During a period of 300 Ma which separates this date from the peak metamorphism of Jianping
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Complex, the whole process of “crustal accretion-differentiation superevent” was completed, and the newly-
formed segment of the crust accomplished stabilization. @ Generally, the ore-forming material has experienced
three-stage evolutionary history: at time #,(2.85 Ga ago), the components differentiated from the mantle reser-
voir and evolved for a period in the higher U/Pb new accretive segment of the crust (g, =14.81); at time ¢,
(2.5 Ga ago), this segment underwent high-grade metamorphism-differentiation which lowered the U/Pb of the
new crust (3 =6.03); at time 73(0.191 Ga ago), Pb was extracted from the underlying old metamorphic
rocks by tectono-magmatic events, and then incorporated into sulfides of gold ores. & According to the facts
mentioned above, the ore-forming material of Chenjiazhangzi gold ores was formed during Yanshannian orogeny
and derived mainly from the lower crust reservoir, so lead in their sulfides possessed less radiogenic isotopic com-
position of lead.

Key words: geochemistry; lead isotope; source of ore-forming material; gold deposit; Chenjiazhangzi;

Chifeng; Inner Mongolia
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Table 1 Lead isotope composition of major ores and wall rocks in the Chenjiazhangzi gold deposit She et al. 2005

206pp, 204pp - 207pp, 204pp, 28pp 2Mph ; Ma  p UPb ThPb

1 Cjz-88 16.756 15.348 36.873 619 8.00 0.1331 4.02
2 Cjz-106 16.693 15.282 36.712 591 7.89 0.1313 3.96
3 Cjz-89 16.733 15.332 36.865 619 7.98 0.1327 4.03
4 Cjz-132 16.828 15.398 37.020 622 8.08

5 Cjz-132 16.844 15.457 37.425 659 8.6

6 Cjz-132 16.734 15.301 36.861 600 7.95

7 7ZK4-21 16.753 15.292 36.885 553 7.90 0.1315 4.02
8 Cjz-85 19.370 15.600 37.505

9 Cjz-91 16.844 15.298 36.936 478 7.89 0.1314 3.98
10 Cjz-121 16.416 15.201 36.539 912 8.08 0.1345 4.08
11 Cjz-124 16.583 15.286 36.817 686 7.91 0.1317 4.10
12 Cjz-116 16.816 15.347 37.111 558 7.98 0.1327 4.10
13 Cjz-118 16.509 15.331 36.942 801 8.01 0.1332 4.23
14 Lmd-1 17.491 15.330 37.710

15 Lmd-4 17.266 15.295 37.462 110 7.85 0.1306 3.97
16 Gd-1 17.143 15.350 37.429 291 7.95 0.1323 4.05
17 Tjy-17 18.38 15.439 38.870

18 Tjy-22 17.167 15.254 37.152 138 7.78 0.1295 3.87
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Fig. 2 2YPb 2%Pb versus 2%°Pb 2%*Pb isochron plot of sulfide data from the Chenjiazhangzi-Anjiayingzi gold orefield
data from She et al. 2005 Wang et al. 1994
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Fig. 3 Three-stage evolution of the sources of Pb in the Chenjiazhangzi-Anjiayingzi gold orefield
the components differentiated from the mantle reservoir and evolved for a certain period in the higher U Pb accretive

At time ¢, 2.850 Ga ago
this accretive crust underwent metamorphism-differentiation which lowered the U Pb of the new

crust p, =14.81  at time 7, 2.587 Ga ago
crust p3=6.03  at time z3 0.191 Ga ago

Pb was extracted from old underlying metamorphic rocks lower crust by tectonomagmatic events
and then took part in sulfide formation of the gold ores. A mantle reservoir py of 7.9 and the lead isotope value of sample Cjz-132 in Table 1

as the end Pb isostopic composition have been used
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