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Abstract The Xing’ a deposit is a recently discovered large porphyry Mo-Cu deposit in the northern Great Hinggan Range
associated with a multistage porphyry complex. The orebodies occur mainly in the porphyry and outer contact zones. The deposit shows
porphyry-type alterations ranging outwardly from potassic silication through phyllic alteration to propylitic alteration. We conducted a
study of LAJCP-MS zircon U-Pb dating combined with Hf isotope analysis on the intrusions. Zircon grains from the ore-bearing K-
feldspar granite ore-causative monzogranite porphyry and post-ore diorite porphyry yield weighted mean>*Ph/*®U ages of 131 + 1Ma
129 +1Ma and 124 + IMa respectively bracketing the mineralization in a time span of 131Ma to 124Ma. Their &,(¢) values are 6. 8
~8.4 6.7~7.8 and 5.8 ~8.4 with tp,, values of 579 ~670Ma 616 ~680Ma and 578 ~721Ma respectively. These data imply
that the magmas originated from partial melting of the juvenile crust sourced from a depleted mantle in late Neoproterozoic. The Xing’
a Mo-Cu deposit was formed in a tectonic transition from collisional crust shortening-and-thickening to post-collisional extension-and—
thinning related to the suturing of the Mongol-Okhotsk Ocean. This post-collisional crust extension-and-thinning was followed and
enhanced by the back-arc extension related to the northwestward subduction of the Pacific plate in Early Cretaceous.

Key words Zircon U-Pb age; Hf isotope; Xing’ a porphyry Mo-Cu deposit; The northern Great Hinggan Range; Inner Mongolia
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Fig. 1  Sketch regional geologlcal map of the Xing” a Mo-Cu deposit
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Fig. 2 Simplified geological map of the Xing” a Mo-Cu deposit ( a) and geological profile for No. 0 exploration line ( b)
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Fig. 3  Photographs showing ore petrography and alteration of the Xing” a Mo-Cu deposit
( a) Hilm-ike molybdenite in K-feldspar granite; ( b) ine—grained disseminated molybdenite in silicified ore; ( c¢) -the late-stage quartz-{luorite-pyrite
vein; ( d) laky molybdenite; ( e) -coexisting chalcopyrite sphalerite and hematite; ( f) plagioclase replaced by K-feldspar; ( g) -phyllic alteration;
('h) -propylitization ~ with mineral association of epidote chlorite and quartz; ( i) -calcite vein. Abbreviations: Cc-calcite; Chl-chlorite; Cpy—

chalcopyrite; Ep-epidote; Hem-hematite; Kfs-K-feldspar; Mo-molybdenite; Pl-plagioclase; Py-pyrite; Qz-quartz; Sp-sphalerite; Srt-sericite
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2 Hf

Table 2 Hf isotope data of zircons of intrusive rocks from the Xing” a Mo-Cu deposit

(Ma)  YOYb/77HE  VCLu/YHE  VOHE/'THE lo ene(0) eni(( 1) lo towm towe  Siwme
XA33357-02 131 0.054325  0.001962  0.282895  0.000007 4.3 7.0 0.6 519 659 -0.94
XA33357-04 134 0.065668  0.002332  0.282913  0.000011 5.0 7.7 0.7 498 624  -0.93
XA3-335705 128 0.052033  0.001862  0.282902  0.000010 4.6 7.3 0.6 507 644 -0.94
XA33357-06 126 0.057640  0.002030  0.282936  0.000008 5.8 8.4 0.6 460 579 -0.94
XA3-335707 129 0.035371  0.001274  0.282890  0.000010 4.2 6.9 0.6 517 666 -0.96
XA33357-08 128 0.049716 ~ 0.001804  0.282912  0.000012 5.0 7.6 0.7 491 624 -0.95
XA3-3357-09 131 0.066434  0.002370  0.282907  0.000009 4.8 7.5 0.6 507 636 -0.93
XA3335742 129 0.055830  0.001888  0.282889  0.000010 4.1 6.8 0.6 526 670 -0.94
XA3335743 133 0.061511  0.002136  0.282890 0. 000008 4.2 6.9 0.6 529 669 -0.94
XA3335744 134 0.059459  0.001983  0.282895  0.000008 4.4 7.1 0.6 519 657 -0.94
XA3335745 130 0.063466  0.002213  0.282910  0.000009 4.9 7.5 0.6 500 630 -0.93
XA3335747 130 0.055216  0.001860  0.282905  0.000010 4.7 7.4 0.6 504 639 -0.94
XA3335748 131 0.034990  0.001261  0.282891  0.000008 4.2 6.9 0.6 515 664 —0.96
XA3-335749 132 0.060582  0.002177  0.282899  0.000009 4.5 7.2 0.6 515 650 -0.93
XA3335721 130 0.047533  0.001632  0.282923  0.000008 5.3 8.0 0.6 474 603  -0.95
XA73-28801 131 0.050710  0.001812  0.282904  0.000009 4.7 7.4 0.6 504 640 -0.95
XA7-3-288-02 126 0.055143  0.001944  0.282890  0.000010 4.2 6.8 0.6 526 669 -0.94
XA7-3-288-03 131 0.151632  0.005186  0.282988  0.000018 7.6 10. 1 0.8 421 490 -0.84
XA7-3-288-04 132 0.028298  0.000983  0.282882  0.000006 3.9 6.7 0.6 525 680 -0.97
XA7-3-288-05 129 0.044742  0.001637  0.282888  0.000008 4.1 6.8 0.6 525 672 -0.95
XA7-3-288-06 125 0.057846  0.002175  0.282888  0.000009 4.1 6.7 0.6 533 676 -0.93
XA7-3-288-07 131 0.068218  0.002433  0.282913  0.000007 5.0 7.7 0.6 499 625 -0.93
XA73-288-08 135 0.042762  0.001503  0.282902  0.000007 4.6 7.4 0.6 503 641 -0.95
XA7-3-288-09 133 0.196331  0.006443  0.283062  0.000014  10.2 12.7 0.7 315 349  -0.81
XA73-28842 131 0.051200  0.001808  0.282906  0.000008 4.7 7.5 0.6 501 636 —0.95
XA7-3-2883 129 0.050930  0.001712  0.282896  0.000008 4.4 7.1 0.6 514 656 -0.95
XA7-3-288-4 126 0.056766  0.001923  0.282903  0.000008 4.6 7.2 0.6 507 644 -0.94
XA7-3-288-17 132 0.058883  0.001950  0.282889  0.000009 4.1 6.8 0.6 528 673 -0.94
XA7-3-28848 136 0.062406  0.002293  0.282892  0.000008 4.3 7.0 0.6 528 664 -0.93
XA7328849 129 0.070675  0.002005  0.282919  0.000010 5.2 7.8 0.6 495 616 -0.92
XA33210-01 124 0.038558  0.001444  0.282883  0.000006 3.9 6.5 0.6 529 682 -0.96
XA33210-02 122 0.048138  0.001660  0.282905  0.000008 4.7 7.2 0.6 500 641 -0.95
XA33210-03 122 0.037459  0.001333  0.282886  0.000007 4.0 6.6 0.6 523 677 -0.96
XA33210-04 130 0.060286  0.002075  0.282926  0.000009 5.4 8.1 0.6 476 599  -0.94
XA33210-05 123 0.050396  0.001844  0.282904  0.000007 4.7 7.2 0.6 504 643 -0.94
XA33210-06 120 0.067601  0.002311  0.282918 0. 000009 5.1 7.6 0.6 491 619 -0.93
XA33210-07 125 0.041502  0.001672  0.282882  0.000007 3.9 6.5 0.6 534 685  -0.95
XA3321008 124 0.045871  0.001568  0.282895  0.000007 4.4 7.0 0.6 514 658 -0.95
XA33210-09 123 0.065476  0.002008  0.282867  0.000012 3.4 5.8 0.7 575 721 -0.91
XA3321040 124 0.054571  0.001935  0.282891  0.000008 4.2 6.8 0.6 525 669 —0.94
XA3321042 126 0.057482  0.002116  0.282937  0.000011 5.8 8.4 0.7 460 578  -0.94
XA3321043 129 0.034736  0.001163  0.282878  0.000009 3.8 6.5 0.6 532 689 -0.96
XA33210-14 125 0.030217  0.001036  0.282902  0.000012 4.6 7.3 0.7 497 642  -0.97
XA3-321045 125 0.048453  0.001800  0.282892  0.000007 4.3 6.8 0.6 521 666 —0.95
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