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Mineralization Age and Ore forming—Source of Niukutou Pb—Zn Deposit, Qinghai: Evidence from
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Abstract: The Qimantagh area of East Kunlun orogeninc belt is an important skarn—type polymetallic mineral-
ization belt in Qinghai, and the Niukutou deposit is located in the central-western part of this area, which is one
of the middle—large Pb—Zn skarn deposits in Qimantagh area. In view of the controversy about the diagenetic
and metallogenic age and the source of the metal ore—forming materials of Niukutou ore district, the zircon and
pyrite chronology has been studied by LA-ICP-MS and thermal surface ionization mass spectrometry Re—Os
isotope testing technology in this paper. The results show that the ages of the ore-forming granite bodies at the
bottom of the 10 line drill hole in the M1 ore block of Niukutou ore district are (362.2+2.7) Ma and (361.8+3.4)
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Ma respectively, and the Re—Os isochron age of the pyrite closely associated with the sphalerite in the main min-

eralization stage is (359.2+6.3) Ma. This shows that the diagenesis and mineralization age of the skarn Pb—Zn
polymetallic deposit in Niukutou ore district are coupled at (362.2+2.7)~(359.24+6.3) Ma, which further indi-

cates that the skarn Pb—Zn polymetallic deposit was formed in the late Devonian of Variscan. The initial
"0y 0s of pyrite is 0.13£0.24, which indicates that the metal ore—forming materials of Niukutou Pb—Zn de-

posit are of crust mantle mixed source, and formed under the extensional background of collision—post collision

in the tectonic magmatic cycle from Early Paleozoic to early Late Paleozoic at Late Devonian.

Keywords: Re—Os chronology; coupling of diagenetic age and mineralization age; source of metal minerals;

crust mantle mixing
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Fig. 1 (a) Tectonic sketch map of east Kunlun orogenic beltand geology and (b) mineral deposit distribution in the Qimantage area
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Fig. 2 Geological map of the Niukutou ore district
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Fig. 3 Geological profile of No.10 exploration line n in M1 magnetic anomaly area of Niukutou deposit
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Fig. 5 Specimen and microscope photo of the granites from the Niukutou deposit
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Tab. 1 U-Pb isotopic compositions of Niukutou granitoids
U Th ] 1 % L AE AE % (Ma)
5 Th/U

(10 o/ U lo Pb/ U lo *"Pb/*Pb lo Pb*U 16 PHU 1o

NZCO1.1 1085 393 036 005738 0.0006 042570 0.0063  0.05385  0.0007 360 2 365 3
NZC012 225 74 033 005758 0.0006 041379 00106 005215  0.0013 361 2 292 5
NZC01.3 266 81 030 005725 0.0006 043111 0.0086  0.05461  0.0010 359 2 396 4
NZCO1.4 240 91 038 006005 00006 044513 00114 005378  0.0013 376 2 362 5
NZC01.5 201 71 035 005615 0.0006 041780 00102  0.05403  0.0013 352 2 372 5
NZC01.6 358 173 048 005931 0.0006 044755 0.0094  0.05470  0.0010 371 2 400 4
NZC01.7 195 70 036 005930 0.0006 044163 00107 005402  0.0012 371 2 372 5
NZC01.8 270 114 042 005856 0.0006 042962 0.0087 005327  0.0011 367 2 340 4
NZC01.9 183 63 034 005754 0.0006 042627 00110 005371  0.0013 361 2 359 5
NZCO01.10 271 82 030 00578 0.0006 043239 00090 005411  0.0010 363 2 376 4
NZCO1.11 198 102 052 005783 0.0006 042305 00107 005312  0.0013 362 2 334 5
NZCO01.12 259 119 046 0.05650 0.0006 041202 0.0088  0.05296  0.001 1 354 2 327 4
NZCO01.13 308 136 044 005815 0.0008 04218 00112 005264  0.0013 364 3 313 5
NZCO01.14 284 115 041 005696 0.0007 041795 00097  0.05337  0.0012 357 2 344 5
NZCO01.15 241 102 042 0.05745 00006 042972 0.0091  0.05423  0.0011 360 2 381 4
NZCO01.16 190 91 048 005779 0.0007 042768 00137 005392  0.0017 362 3 368 6
NZCO01.17 317 177 056  0.05796 0.0007 043976 00098  0.05501  0.001 1 363 2 413 4
NZCO01.18 387 195 050 0.05840 0.0006 043639 0.0080  0.05421  0.0009 366 2 380 3
NZCO01.19 300 124 041 005734 00006 041698 0.0080 005282  0.0009 359 2 321 4
NZC01.20 332 162 049 005755 0.0006 041550 0.0079  0.05234  0.0009 361 2 300 3
NZC13.1 201 80 040 005828 0.0006 042108 00105 005242  0.0012 365 4 357 9
NZC13.2 280 103 037 005685 0.0006 041206 00091  0.05264  0.0010 356 4 350 8
NZC133 185 68 037 005879 0.0007 044450 00129  0.05476  0.0014 368 4 373 11
NZC13.4 208 119 057 005796 0.0006 043336 00114 005419  0.0013 363 4 366 10
NZC13.5 228 88 039 005721 0.0006 042424 00117 005394  0.0014 359 4 359 10
NZC13.6 565 178 032  0.06000 0.0007 044218 0.0084  0.05355  0.0008 376 5 372 7
NZC13.7 193 66 034 005623 0.0006 041640 00119  0.05383  0.0015 353 4 353 10
NZC13.8 182 85 047 005767 0.0006 041970 00119 005307  0.0014 361 4 356 10
NZC13.9 244 120 049 005763 00006 042948 0.0095 005409  0.0011 361 4 363 8
NZC13.10 185 66 036 005949 0.0007 043490 00117 005297  0.0013 373 4 367 10
NZC13.11 131 48 037 005665 0.0006 041935 00135 005376  0.0016 355 4 356 11
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Fig. 7 (a) micrograph of sphalerite intergrowth with pyriteand and (b) Re—Os isotope isochron of

pyrite in M1 ore block of Niukutou ore district
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