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Re-Os ages of molybdenum-lead-zinc polymetallic deposits and “’Ar-*’Ar ages
of related magmatic rocks in Yinshan area, Jinzhai, Anhui Province
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Abstract

In recent years, molybdenum-lead-zinc polymetallic deposits were discovered in Yinshan area, Jinzhai, An-

hui Province. The ore bodies are hosted mainly in Yanshanian magmatic rocks. Dating results of **Ar/*’Ar iso-

topic ages of biotite and hornblende in magmatic rocks show that medium-grained adamellite, fine-grained

adamellite and fine-granined diorite in the ore district were formed respectively in (136.8 +1.6) Ma, (130.4
1.2) Maand (125.4+1.0) Ma, suggesting that they are Early Cretaceous products formed during late Yansha-

nian movement. According to their attitudes and relationship, quartz-syenite (porphyry) and explosion-breccia

were formed later than adamellite and diorite. Regional magmatism evolved from high potassium calc-alkaline to

alkaline. Molybdenum and lead-zinc deposits occur in the veined form in different lithologic magmatic rocks, and

molybdenum deposits mainly occur in quartz syenite (porphyry) distributed in the center of explosion-breccia.
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The Re-Os isotopic model ages of molybdenite in molybdenum deposits are (112.6 +1.3) Ma and (113.5 +
1.3) Ma, which are considered to be the ages of regional molybdenum deposits. Geological characteristics and
isotopic ages show that the molybdenum-lead-zinc polymetallic deposits may genetically related to the emplace-
ment and hydrothermal activities of the late stage quartz syenite (porphyry). These deposits should thus belong
to shallow-seated or ultra-shallow-seated porphyry-explosion-breccia deposits. In combination with the achieve-
ments made by previous researchers, the authors hold that the molybdenum-lead-zinc polymetallic deposits and
related magmatic rocks were formed in a geodynamic setting of regional large-scale lithospheric thinning, delami-
nation and thermal erosion in East China, and also in a regional stress field formed during the conversion of the
Dabie orogenic belt to the extension stage. The molybdenum polymetallic deposits are controlled by the EW-
trending structures, and belong to the East Qinling-Dabie molybdenum belt, a part of the larger EW-trending
metallogenic belt in eastern China.

Key words: geochemistry, isotopic age, molybdenum-lead-zinc polymetallic deposit, magmatic rock, Yin-

shan area, Jinzhai, Anhui Province
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Fig. 1 Geological sketch map of Dabie orogenic belt modified from Yang 2007
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Fig. 2 Geological map of Yinshan ore district modified from No. 313 Geological Party Bureau of Geology and Mineral
Resources Exploration of Anhui Province 2000
1—Quaternary Q  2—Plagiogneiss G = 3—Plagio-amphibolite ¢’ 4—Amphibole pyroxenite ¢ 5—Diorite & 6—Granodiorite ¥
7—Damellite 7y  8—Quartz-diorite do  9—Quartz-porphyry granitic porphyry Ax yx  10—Syenite porphyry &t  11—Explosion-braccia
vbe  12—Silicated vein 13—Molybdenum ore body 14—ILead-zinc ore body 15—Dirill hole 16—Faults and its serial number 17—Fracture-

alteration zone 18—Sampling position and its serial number
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Fig. 5 Geologcal section along No. 5 exploration line of Yinshan molybdenum deposit modified from Peng et al 2005

1—Granite-gneiss 2—Medium-granular adamellite 3—Explosion-braccia 4—RBraccia quartz-syenite porphyry 5—Quartz-syenite 6—Quartz-
syenite porphyry 7—Diorite porphyrite 8—Measured and inferred faults 9—Measured and inferred geological boundry 10—Molybdenum ore
body 11—Lead-zinc ore body 12—Limits of molybdenum mineralization 13—Dirill hole and its serial number 14—Sampling position and

its serial number
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TJA X-series ICP-MS Re- 2
Os Ar-Ar
1994 2003 Re Os
Ar-Ar
125.7 Ma 125.8 Ma 125.5 Ma
95 % K-Ar
1.02 % K-Ar Ar-Ar
95 %
t=1 xIn 1+%0s ¥Re 6
A ¥Re =1.666x10 "a™! Ar-Ar
Re 0.0022 ng Os
0.0001 ng 136.8 +1.6 Ma 135.6 6.2 Ma 130.4 =
2.2 1.2 Ma 131.1£3.7 Ma 125.4+1.0 Ma
2.2.1 K-Ar 124.6+1.9 Ma
1 “Ar ©Ar 302+95  272+41
K-Ar 297+ 53 “OAr Ar 295.5
K-Ar 103.3 £2.4 Ma
122.6 £1.9 Ma
K-Ar 121 Ma Ar-Ar
U-Th-Pb 122 Ma 2 3
1 K-Ar
Table 1  Analytical results of K-Ar isotopic ages of magmatic rocks from Yinshan area
K % A Ario OAr FAr SAr PAr Ma
10 "mol g % mole g
1 5.76 0.0199 1.798 47.97  2.0976  0.3558+£0.0005 1585+11 31.5%£0.7
18 1.75 0.0200 3.226 61.64 2.0970  0.4993£0.0007 1532+£13 103.3£2.4
20 3.57 0.0199 6.847 73.08 2.0972  0.8891£0.0011 12289 107.3%+1.5
23 2.03 0.0200 4.465 60.74 2.0974 0.7011£0.0011 1068+7 122.6%+1.9
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Table 2 **Ar-* Ar isotopic age analyses of biotites and hornblrndes from magmatic rocks in Yinshan area

I C OAr ¥Ar m BAr FAr n IAr PAr m BAr FAr m F Ar 107 “mol YAr % t Ma +16 Ma

16 W= 50.00 mg J] = 0.012318 =125.7 Ma
400 20.2501 0.0391 1.7616 0.0703 8.8348 42.70 0.06 186 11
500 24.5420 0.0800 3.3312 0.1087 1.1273 10.99 0.76 25 12
600 19.2618 0.0602 5.4718 0.1527 1.8651 11.03 0.92 41 25
700 8.8170 0.0285 2.0553 0.0311 0.5235 100.28 2.34 11.6 2.2
800 8.9880 0.0191 0.7540 0.0224 3.3909 219.29 5.44 73.8 1.6
900 7.5186 0.0059 0.1883 0.0167 5.7822 621.02 14.23 124.1 1.3
980 6.6471 0.0021 0.1238 0.0149 6.0240 995.20 28.31 129.1 1.3
1040 6.6345 0.0018 0.1615 0.0155 6.1032 573.64 36.43 130.8 1.3
1100 6.8225 0.0023 0.2354 0.0154 6.1559 405.20 42.17 131.9 2.2
1200 6.6367 0.0018 0.3157 0.0153 6.1159 1393.85 61.90 131.0 1.6
1250 6.4439 0.0012 0.3556 0.0176 6.1194 955.98 75.43 131.1 1.6
1320 7.4533 0.0050 0.8930 0.0151 6.0255 1588.82 97.91 129.2 1.6
1400 16.0709 0.0388 0.9723 0.0323 4.6668 147.39 100.00 100.8 4.2

20 W=50.00 mg J=0.012257 =125.8 Ma
400 25.4504 0.0671 1.8755 0.2018 5.7593 6.96 0.07 123 30
500 16.3684 0.0311 1.0369 0.0466 7.2391 30.16 0.35 153.4 7.1
600 9.5726 0.0230 0.7276 0.0318 2.8156 48.84 0.81 61.2 5.7
700 3.5779 0.010 0.3543 0.0183 0.6553 507.54 5.58 14.4 1.2
800 9.7758 0.0234 0.2595 0.0190 2.8797 301.22 8.41 62.6 4.8
900 10.6807 0.0166 0.1064 0.0169 5.7686 415.48 12.32 123.2 1.8
980 10.1202 0.0159 0.0898 0.0165 5.4219 637.62 18.32 116.1 2.2
1040 12.6815 0.0237 0.1372 0.0198 5.6763 394.84 22.03 121.3 3.3
1120 9.2749 0.0095 0.2034 0.0172 6.4730 622.88 27.89 137.7 4.0
1200 7.7883 0.0044 0.3589 0.0180 6.5246 1302.72 40.14 138.8 2.4
1260 7.1168 0.0022 0.2035 0.0144 6.4877 2064 .44 59.56 138.0 1.7
1300 7.2268 0.0030 0.2906 0.0153 6.3618 2262.33 80.83 135.5 1.4
1350 7.2873 0.0031 0.2271 0.0156 6.3960 1887.97 98.59 136.2 1.8
1400 20.6412 0.0547 0.4610 0.0374 4.5007 150.13 100.00 96.9 8.2

23 W = 283.55mg ] = 0.012472 =125.5 Ma
500 12.6928 0.0250 2.5996 0.0821 5.4966 51.70 0.17 119.6 6.7
600 10.4802 0.0326 2.5283 0.0614 1.0289 34.75 0.29 23.0 8.4
700 7.2426 0.0223 3.7258 0.0850 0.9205 74.70 0.54 20.6 4.9
800 6.1952 0.0037 0.3283 0.0147 5.1353 905.99 3.56 112.0 2.1
880 6.3997 0.0017 0.1928 0.0136 5.9031 1615.16 8.94 128.2 1.3
940 5.9816 0.0008 0.1805 0.0136 5.7462 2538.55 17.41 124.9 1.4
1000 6.0415 0.0011 0.2762 0.0145 5.7237 730.00 19.84 124 .4 1.2
1080 6.0262 0.0012 0.6468 0.0140 5.7044 1623.08 25.26 124.0 1.2
1140 6.0969 0.0015 1.9562 0.0141 5.8024 2372.77 33.17 126.0 1.3
1200 6.1103 0.0017 3.5373 0.0137 5.8647 6774.73 55.76 127.3 2.7
1250 6.0156 1.9118 0.0144 5.8520 7023.48 79.18 127.1 1.4
1300 5.9953 0.0014 2.6985 0.0293 5.7813 5295.77 96.84 125.6 1.8
1350 6.4949 0.0033 3.7527 0.0184 5.8031 701.11 99.18 126.1 1.4
1400 9.3765 0.0136 4.2919 0.0325 5.6763 245.05 100.00 123.4 3.

m F="%Ar ¥Ar OAr FAr
Ma 600 ~800C 20 11.6 ~73.8 Ma
Ar-Ar 2 500~ 800 16 ¥ Ar

14.4~62.6 14.80%

9.46%
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Table 3 Re-Os isotopic analyses of molybdenite from ores of Yinshan molybdenum deposit
g Re ng g Os ng g ¥Re ng g $0s ng g Ma
0.03005 15266 0.011 9596 £ 73 18.16£0.14 113.5+1.3
2 0.03018 15651 0.0278 9837+ 77 18.47+0.14 112.6+1.3
3
- Re-Os
- . Re-Os
112.3 Ma—~118.5 Ma 113
+7.9 Ma
OAr-PAr Re-Os 121.6 =
2.1 Ma Re-Os
136.8£1.6 Ma 130.4£1.2 Ma 125.4 + 122.1+£2.4 Ma 2007 Mao et al
1.0 Ma 6 2008
Re-Os 129.5+2.6
Ma 131.4+1.4 Ma 114.1x1.4 Ma 115.1
Ar-Ar +2.0 Ma 2004 Mao et al. 2008
- EW
5
3
2001
- EW NNE
- SN NNE SN
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1999  Mao 2008 -
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3
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