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Abstract The Shapingou porphyry molybdenum deposit in Jinzhai County Anhui Province is located in eastern Dabie Shan. Mo
mineralization is closely associated with the Shapinggou quartz-erthophyre and breccia pipes which yield LACP-MS zircon U-Pb ages
116.1 £2.2Ma and 112.9 +1. 2Ma respectively. The porphyritic rocks and breccias have high contents of K,O Al, O, and alkali
petrochemically resembling the peraluminous A-type granitoids. They are enriched in LILE depleted in HFSE HREE Y and Yb
and have been generated by partial melting of a thickened lower crust with garnet residues. The g,;( ) values of the porphyry range
from —14.4 to —12.4 which are below the depleted mantle line with ¢, ( Hf) of 1598Ma to 1707Ma suggesting that the porphyry
was originated from partial melting of the curst mainly composed of the Kuanping Group ( 1. 85 ~ 1. 4Ga) . The explosive breccias yield
eye( 1) values of —=10.1to —=2.7 and ipy, of 1097Ma to 1486Ma indicating that the explosive breccias compared to the porphyry
were originated from a younger source mixed by the Kuanping Group and the mantle. This suggests that from the porphyry to breccias
the parental magma source became deeper from an old crust-dominated to crust-mantle mixture; and that the tectonic setting involved
a crustal thinning from a thickened crust resulted from continental collision orogeny. Moreover the above mentioned stratigraphic units
are tectonically north of the Shapinggou deposit which leads us to envisage a tectonic model that the North China continent southwardly
underthrusted beneath the northern Dabie Shan during Mesozoic continental collision.
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Fig.1 Schematic map showing the geology and distribution of Mo deposits in Dabie Shan ( modified after Wang et al. 2009)
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Fig.2  Geological map of the Shapinggou Mo field Jinzhai County Anhui Province ( modified after Zhang et al.
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Fig.3  Geological section of prospecting line zero at Shapinggou Mo deposit
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Fig.4 Petrography of the quartz-erthophyre and the explosive breccia

( a) specimen of the weakly weathered quartz-orthophyre; ( b) -the porphyritic texture of the quartz-orthophyre; ( c) -coarse zircon crystal in the quartz
orthophyre; ( d) specimen of the explosive breccia; ( e) -plagioclase gneiss breccia; ( f) -mineral components and texture of the plagioclase gneiss

breccia. Mineral abbreviation: Qtz-quartz; Bi-biotite; Kfs-K-feldspar; Mc-microcline; Pth-perthite; Zrn—zircon
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Fig.5 K,0-Na,O and ACNK-ANK diagrams for the quartz-orthophyre and explosive breccia at Shapinggou Mo deposit
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1 (wt%)
Table 1  Petrochemical composition of the quartz-orthophyre and explosive breccia at Shapinggou deposit ( wt% )
. ' . K,0/ K,0+
Si0, AlLO; Fe,01 Ca0 MgO K,0 Na,0 MnO TiO, P,05 & ACNK ANK
Na, O Na, O
67.96 16.44 2.72 0.57 0.20 5.34 5.37 0.02 0.29 0.10 4.60 1.05 1.12 0.99 10.72
75.24 12.68 1.55 0.21 0.25 5.49 3.48 0.01 0.19 0.03 2.50 1.05 1.09 1.58 8.97
63.75 15.81 2.98 1.91 1.61 3.76 4.17 0.05 0.64 0.29 3.03 1.10 1.45 0.90 7.93
63.51 16.67 3.19 0.67 0.77 3.98 5.93 0.22 0.64 0.37 4.79 1.09 1.18 0.67 9.91
63.54 15.68 2.81 1.97 2.10 3.86 3.52 0.18 0.66 0.30 2.65 1.16 1.57 1.10 7.38 2007
66.73 16.62 3.27 0.07 0.44 6.40 5.01 0.08 0.29 0.07 5.49 1.09 1.09 1.28 11.41
68.12 14.45 3.68 0.30 0.33 6.05 4.08 0.04 0.50 0.14 4.09 1.05 1.09 1.48 10.13
65.40 16.70 4.19 1.08 0.56 5.55 4.79 0.08 0.35 0.21 4.77 1.05 1.20 1.16 10.34
65.10 17.00 3.02 1.12 0.61 5.77 4.98 0.07 0.36 0.20 5.23 1.03 1.18 1.16 10.75
65.80 16.60 2.93 0.62 0.52 5.86 4.49 0.14 0.33 0.18 4.70 1.12 1.21 1.31 10.35
66.30 16.30 3.31 1.02 0.46 5.66 4.74 0.06 0.34 0.14 4.64 1.03 1.17 1.19 10. 40
65.20 16.65 3.91 1.17 0.55 5.83 4.73 0.12 0.33 0.20 5.02 1.03 1.18 1.23 10.56
64.30 17.15 3.58 1.48 0.68 5.48 5.03 0.10 0.38 0.24 5.19 1.01 1.21 1.09 10.51 2011
64.30 17.10 3.86 1.32 0.66 5.49 5.15 0.09 0.38 0.23 5.32 1.02 1.19 1.07 10. 64
65.00 16.50 2.91 0.79 0.60 6.39 4.36 0.08 0.35 0.20 5.25 1.06 1.17 1.47 10.75
64.60 16.30 3.58 1.08 0.64 5.74 4.53 0.09 0.32 0.20 4.83%8 1.04 1.19 1.27 10.27
67.50 16.30 2.71 1.00 0.47 5.52 4.84 0.08 0.31 0.15 4.38 1.03 1.17 1.14 10.36
64.20 17.00 3.38 1.07 0.62 5.55 5.03 0.09 0.36 0.20 5.28 1.05 1.19 1.10 10.58
: ACNK = AL, 04 /( CaO +K, 0 + Na, 0) * ANK = AL, /( K, 0 + Na, 0) £ o =(K,0 + Na, 0) 2 /( $i0,43)
2 (x107°)
Table 2 Rare earth and trace elements of the quartz-orthophyre and explosive breccia at Shapinggou Mo deposit ( x 10 7°)
Rb 185 448 Zr 476 173 Yb 2.52 1.38
Ba 2099 510 Hf 12.20 6.59 Lu 0.41 0.25
Th 62.3 36.7 Sm 4.30 1.76 > REE 231.1 103.2
U 8.65 10.2 Eu 1.27 0.42 > LREE 218.6 96. 51
Nb 121 80.5 Ti 1815 987 > HREE 12.5 6.71
Ta 5.75 5.76 Gd 3.60 1.94 LREE/HREE 17.5 14.4
La 76.20 31.90 Th 0.52 0.26 SEu 0.99 0.69
Ce 93. 20 46. 40 Dy 2.58 1.38 8Ce 0.79 0.99
Pb 29.90 9.22 Y 18. 60 10. 20 (La/Yb) y 21.7 16.6
Pr 10. 90 4.13 Ho 0.57 0.29 (Gd/YD) 1.18 1. 16
Sr 356 93.9 Er 2.00 1. 04 ( La/Sm) 11.4 11.7
Nd 32.70 11.90 Tm 0.31 0.17 ( Gd/Lu) y 1.09 0. 96
:8Fu = Euy /( Smy x Gdy) '"?;8Ce = Cey /( Lay x Pry) '72
6a) (La/Yb) y>1 (La/Sm) >1 7 (Gd/YDb)
>1 ; (La/Sm) 1.4  11.7 (Gd/ o
Lu) 1.09  0.96
° 5.2 LA-CP-MS U-Pb
33km (1Z5)
( Taylor and McLennan 1985) ; (1Z-6) 69 U-Pb ( 3).
33km
. (231 x107%) 100 m ( 7a), Th 147 x107¢ ~
(103 x107°) 1355 x10°° 606 x10°°; U 84 x107° ~702 x 107°

417 x107%, Th/U

1.11 ~2.32

1. 49
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U-+b Hf 139
3 (  1z%) ( 1Z6)  LAdCPMS U-Pb
Table 3 LA-ICP-MS zircon U-Pb data for the quartz-orthophyre ( Sample JZ-5) and explosive breccia ( Sample JZ-6)
207 207 206
Pb Th U U 207 py, | 207 p}, X 206 pp, . % lo 233;? lo 23313) lo
206 pp, o B3 o 23815 o
(x107%) ( Ma)

JZ54 40 689 454 1.52 0.04762 0.00343 0.11548 0.00806 0.01759 0.00031 81 161 111 7 112 2
JZ252 51 652 519 1.26 0.04768 0.00311 0.12694 0.00797 0.01931 0.00034 83 146 121 7 123 2
JZ53 20 324 180 1.80 0.04605 0.00260 0.11320 0.00608 0.01783 0.00031 394 123 109 6 114 2
JZ54 45 623 515 1.21 0.05077 0.00182 0.13174 0.00323 0.01882 0.00031 230 29 126 3 120 2
JZ55 21 401 234 1.72 0.05324 0.00231 0.12634 0.00433 0.01721 0. 00030 339 47 121 4 110 2
17256 36 522 375 1.39 0.05196 0.00197 0.13525 0.00370 0.01888 0.00031 284 34 129 3 121 2
JZ543 44 570 471 1.21 0.05252 0.00190 0.13611 0.00344 0.01880 0.00031 308 30 130 3 120 2
JZ58 36 482 400 1.21 0.04995 0.00191 0.12944 0.00362 0.01879 0.00031 193 36 124 3 120 2
JZ59 22 420 214 1.96 0.04902 0.00216 0.13154 0.00465 0.01946 0.00033 149 51 125 4 124 2
JZ540 30 522 304 1.72 0.05076 0.00202 0.13211 0.00397 0.01888 0.00032 230 39 126 4 121 2
JZ541 33 445 333 1.34 0.04840 0.00187 0.12595 0.00361 0.01887 0.00032 119 37 120 3 121 2
JZ542 49 684 552 1.24 0.05308 0.00197 0.13653 0.00361 0.01865 0.00031 332 31 130 3 119 2
JZ543 82 983 424 2.32 0.04605 0.00629 0.11379 0.01538 0.01792 0.00036 233 252 109 14 115 2
JZ2544 37 481 358 1.34 0.04605 0.00228 0.11241 0.00523 0.01771 0.00030 298 106 108 5 113 2
JZ545 64 980 617 1.59 0.04944 0.00186 0.12603 0.00345 0.01849 0.00031 169 34 121 3 118 2
JZ546 81 1355 702 1.93 0.05087 0.00504 0.12727 0.01235 0.01815 0.00035 235 226 122 11 116 2
JZ2547 44 660 484 1.36 0.04903 0.00185 0.12613 0.00347 0.01866 0.00031 149 35 121 3 119 2
JZ548 53 670 531 1.26 0.04605 0.00280 0.11049 0.00643 0.01740 0.00031 167 133 106 6 111 2
JZ549 47 639 531 1.20 0.04978 0.00180 0.12391 0.00314 0.01805 0.00030 185 30 119 3 115 2
JZ520 57 900 580 1.55 0.05037 0.00210 0.13265 0.00433 0.01910 0.00033 212 44 126 4 122 2
JZ521 43 638 425 1.50 0.04928 0.00176 0.13318 0.00331 0.01960 0.00032 161 30 127 3 125 2
JZ522 35 510 373 1.37 0.05037 0.00202 0.13281 0.00407 0.01912 0.00033 212 40 127 4 122 2
JZ523 19 147 84 1.75 0.04605 0.00412 0.11298 0.00981 0.01779 0.00038 231 195 109 9 114 2
JZ524 45 574 492 1.17 0.04870 0.00176 0.12423 0.00316 0.01850 0.00031 133 30 119 3 118 2
JZ525 28 363 249 1.46 0.05026 0.00232 0.12231 0.00465 0.01765 0.00031 207 56 117 4 113 2
JZ526 36 647 350 1.85 0.04930 0.00271 0.13192 0.00634 0.01941 0.00037 162 76 126 6 124 2
JZ527 46 578 523 1.11 0.04874 0.00173 0.12170 0.00299 0.01811 0.00030 135 29 117 3 116 2
JZ528 50 667 541 1.23 0.04605 0.00210 0.11176 0.00474 0.01760 0.00029 143 97 108 4 112 2
JZ529 26 444 279 1.59 0.04681 0.00196 0.11794 0.00391 0.01828 0.00031 40 43 113 4 117 2
JZ-641 35 468 314 1.49 0.04863 0.00184 0.14684 0.00413 0.02190 0.00037 130 36 139 4 140 2
JZ-62 35 387 343  1.13 0.05087 0.00247 0.14527 0.00595 0.02071 0.00038 235 61 138 5 132 2
1763 7 94 67 1.40 0.04849 0.00358 0.13481 0.00926 0.02016 0.00040 123 117 128 8 129 2
JZ-64 182 4790 1440 3.33 0.04961 0.00175 0.14303 0.00352 0.02091 0.00035 177 29 136 3 133 2
JZ-6-5 43 641 406 1.58 0.05265 0.00315 0.14723 0.00841 0.02028 0.00036 314 140 139 7 129 2
JZ6-6 161 2689 1517 1.77 0.04888 0.00157 0.13538 0.00270 0.02009 0.00032 142 21 129 2 128 2
JZ-64 47 923 429 2.15 0.04944 0.00181 0.13813 0.00361 0.02026 0.00033 169 32 131 3 129 2
JZ-6-8 18 309 159 1.94 0.04558 0.00222 0.12800 0.00528 0.02037 0.00035 -24 54 122 5 130 2
1769 48 793 419 1.89 0.04897 0.00175 0.14320 0.00358 0.02121 0.00035 146 30 136 3 135 2
JZ640 33 516 308 1.68 0.05039 0.00190 0.14091 0.00390 0.02028 0.00034 213 35 134 3 129 2
JZ641 117 1607 931 1.73 0.05077 0.00425 0.15191 0.01238 0.02170 0.00041 230 191 144 11 138 2
JZ642 18 293 206 1.42 0.04843 0.00262 0.12201 0.00576 0.01827 0.00034 120 74 117 5 117 2
JZ643 38 515 445 1.16 0.04689 0.00174 0.11483 0.00311 0.01776 0.00030 44 34 110 3 113 2
JZ644 33 644 354 1.82 0.05005 0.00194 0.12544 0.00366 0.01818 0.00031 197 37 120 3 116 2
JZ645 46 469 312 1.50 0.04895 0.00196 0.12302 0.00381 0.01823 0.00031 145 42 118 3 116 2
JZ-646 25 522 296 1.76 0.04826 0.00194 0.11825 0.00366 0.01777 0.00030 112 42 113 3 114 2
JZ647 75 1045 701 1.49 0.04605 0.00225 0.10785 0.00493 0.01699 0.00029 221 105 104 5 109 2
JZ648 27 519 276 1.88 0.04753 0.00202 0.11702 0.00396 0.01786 0.00031 76 47 112 4 114 2
JZ649 35 342 237 1.44 0.05089 0.00208 0.12986 0.00414 0.01851 0.00032 236 42 124 4 118 2
JZ620 37 615 416 1.48 0.04792 0.00181 0.11678 0.00326 0.01767 0.00030 95 35 112 3 113 2
JZ621 24 432 252 1.71 0.04841 0.00204 0.12152 0.00405 0.01820 0.00031 119 47 116 4 116 2
12622 76 709 651 1.09 0.04898 0.00169 0.12213 0.00286 0.01808 0.00030 147 27 117 3 116 2
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3
Continued Table 3
207 Pb 207 Pb 206 Pb
Pb Th U 207 py, 207 py, 206 p}, W py, lo 55 U lo =5 U lo
- MU Phb lo 235 lo B8y lo
( x107°) ( Ma)
JZ623 23 380 253 1.50 0.04955 0.00206 0.11983 0.00391 0.01754 0.00030 174 45 115 4 112 2
JZ624 36 874 355 2.47 0.04621 0.00352 0.10785 0.00798 0.01693 0.00031 9 169 104 7 108 2
JZ625 27 495 279 1.78 0.04760 0.00199 0.11785 0.00389 0.01795 0.00030 79 47 113 4 115 2
JZ626 26 436 274 1.59 0.05131 0.00215 0.12844 0.00425 0.01816 0.00031 255 45 123 4 116 2
JZ627 154 1768 1827 0.97 0.05115 0.00161 0.12606 0.00237 0.01787 0.00029 248 19 121 2 114 2
JZ628 163 2004 1986 1.01 0.05226 0.00163 0.12077 0.00221 0.01676 0.00027 297 19 116 2 107 2
JZ629 17 309 166 1.86 0.04826 0.00268 0.11507 0.00561 0.01729 0.00032 112 77 111 5 111 2
JZ630 48 714 550 1.30 0.04752 0.00167 0.11475 0.00278 0.01751 0.00029 75 29 110 3 112 2
JZ631 65 1232 537 2.29 0.04902 0.00193 0.12495 0.00371 0.01849 0.00031 149 39 120 3 118 2
JZ632 28 538 296 1.82 0.04867 0.00199 0.12024 0.00381 0.01792 0.00030 132 44 115 3 114 2
JZ633 31 554 342 1.62 0.04823 0.00186 0.11564 0.00334 0.01739 0.00029 111 38 111 3 111 2
JZ634 26 446 281 1.59 0.04860 0.00196 0.11658 0.00362 0.01740 0.00029 129 42 112 3 111 2
JZ635 29 544 299 1.82 0.04969 0.00223 0.11513 0.00419 0.01680 0.00029 181 53 111 4 107 2
JZ636 57 971 634 1.53 0.04824 0.00168 0.11623 0.00274 0.01748 0.00028 111 28 112 2 112 2
JZ637 46 664 483 1.37 0.04992 0.00199 0.12311 0.00373 0.01789 0.00030 191 40 118 3 114 2
J7638 54 734 623 1.18 0.04851 0.00168 0.11742 0.00274 0.01756 0.00028 124 27 113 2 112 2
12639 39 578 434 1.33 0.04837 0.00178 0.11796 0.00310 0.01769 0.00029 117 33 113 3 113 2
JZ6-40 39 530 465 1.14 0.04747 0.00174 0.11227 0.00292 0.01715 0.00028 73 33 108 3 110 2
4 ( 1Z-5) ( JZ-6) Hf
Table 4  Zircon Hf isotope compositions of quartz-orthophyre ( Sample JZ-5) and magmatic matrix in explosive breccia ( Sample JZ-6)
ta oYL/ TTHE oLa/THE TOHE/ T HE 20 enr(0) o) tpwi(Ma) tpyp(Ma)  frumr
17529 117 0.032118 0. 001265 0. 282352 0. 000016 -14.9 -12.4 1280 1601 -0.96
72543 115 0. 036504 0.001419 0.282354 0. 000019 -14.8 -12.4 1282 1598 -0.96
JZ520 122 0.031106 0. 001206 0.282311 0. 000016 -16.3 -13.7 1335 1672 -0.96
JZ58 120 0. 037927 0.001474 0. 282310 0. 000018 -16.3 -13.8 1347 1676 -0.96
JZ540 121 0. 041391 0. 001606 0. 282293 0. 000022 -16.9 -14.4 1376 1707 -0.95
JZ-645 116 0. 022541 0. 000952 0.282415 0. 000019 -12.6 -10.1 1181 1486 -0.97
JZ-648 114 0.038611 0. 001569 0. 282544 0. 000017 -8.1 -5.7 1017 1257 -0.95
17629 111 0.038173 0. 001548 0. 282628 0. 000016 -5.1 -2.8 896 1105 -0.95
17635 107 0. 040940 0. 001705 0.282633 0. 000017 -4.9 -2.7 892 1097 -0.95
JZ-6-36 112 0. 036691 0. 001496 0.282555 0. 000016 -7.7 -5.3 1000 1237 -0.95
. Hf (" Lu/"HE) yur =0.032  (TSH/THI) o o =0. 282772 ( Blichert-Toft and Albarede 1997) ;
(7S Lu/"THE) py =0.0384 ( OHE/THI) py =0. 28325( Griffin er al.  2000) ; Lu N =1.867 x 10 "' a( Soderlund et al. 2004)
Y (La/Yb) o
( Taylor and McLennan 1985; Pearce ey (1) (-14.4 ~
1996) , ( LILE) -12.4) ipyp 1598 ~ 1707Ma
( HFSE) ; REE.HREE (9 ( Griffin
Y.Yb et al. 2004; Vervoort et al. 2000) .
( >33km) o 1.6 ~1.7Ga -
6Eu=0.99 ( ) 1.85 ~ 1.45Ga
: ( 1988; 1992; Li et al. 2011;
Deng et al. 2013a 2013b) LA-CP-MS U-Pb
75%  SiO, 1753 + 14Ma ( 2007)

o REE o
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Fig.8 The zircon UPb concordian and weighted mean ages of the quartz-orthophyre and explosive breccia
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(a b) showing the zircon UPb ages of the quartz-orthophyre; (¢ d) showing the zircon UPb ages of the breccia in the explosive breccia; (e f)

showing the zircon U-Pb ages of the magmatic matirx in the explosive breccia
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Table 5  Isotope ages for the Shapinggou Mo system and the
Yinshan granitic complex
(Ma)
116.1 2.2 U-Pb
112.9 1.2 U-Pb
131.6 £2.6 U-b
112.51 +£0. 81 U-Pb 2012
121.5 1.3 U-Pb 2012
120.7 1. 1 U-b 2012
111.5 1.5 U-Pb 2011
111.7 1.9 U-Pb 2011
111.1+1.2 Re-Os 2011
100.0 £1.8 ~
13.6+1.7 Re-Os 2012
~400Ma o Lo 200 ~300Ma
( 3
1. 7Ga 0. 9Ga.
6.2
U-Pb
116.1 £2.2Ma
U-Pb 112.9 £ 1. 2Ma
113Ma. (2011)
Re-Os 111.1 £ 1. 2Ma U-Pb
111.5£1.5Ma  111.7 £ 1. 9Ma(
116 ~110Ma
113 ~111Ma.
( 1989; Ames et al.

1993) -
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