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Abstract: South Gangdese has experienced the Neo-Tethys subduction and subsequent collision between the
Indian and Eurasian plates. Many post-collision-related porphyry Cu-Mo deposits have been found in the South
Gangdese belt. However, only the Xiongcun super-large porphyry Cu-Au deposit was identified as relating to the

Neo-Tethys subduction in the South Gangdese belt. This work reports several Cu-mineralized intrusions in the
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South Gangdese belt, which are distributed widely from the west to the east. Zircon U-Pb ages show that they were
emplaced in the Early Mesozoic. Such Cu-mineralized igneous rocks generally develop quartz-epidote vein
alterations, while the surrounding Cretaceous-Cenozoic Gangdese granitic batholith did not undergo any
corresponding alteration and mineralization. This finding suggests that Cu mineralization and alteration occurred
earlier than the batholith’s formation. The chalcopyrite-magnetite-hematite mineral assemblage shows that Cu
mineralization was related to the redox process of the magmatic magnetite. Thus, the mineralization was coeval
with the intrusions. These Jurassic rocks have high hornblende content and quartz-magnetite-titanite and
hematite-magnetite mineral assemblages, indicating they originated from highly oxidized and water-rich magmas.
The primary fluid inclusions found in the magmatic sphere and apatite of mineralized intrusions indicate that their
parental water-rich magmas existed in an exsolved volatile phase during the early stage of the magma evolution
process. The temporal and spatial distributions of the Early Mesozoic magmatic rocks show the existence of a
west-east magmatic rock belt parallel to the Yarlung Zangbo suture zone in the South Gangdese. These Early
Mesozoic magmatic rocks show typical arc magma characteristics, and have high positive zircon gyfz) (+10 ~
+16), providing evidence of a mantle-derived magma source. The above findings imply that South Gangdese
developed large-scale magmatism associated with Cu mineralization in the Early Mesozoic. These Jurassic
magmatic rocks originated from a juvenile lower crust, which provided a good Cu metal source. Further, their
parental magmas were highly oxidized water-rich magmas, favoring the concentration and mineralization of
chalcophile elements during the magma evolution process. Thus, it is proposed that the Early-Middle Jurassic
subduction of the Neo-Tethys slab induced a west-east oxidized arc magmatic rock belt and contemporary Cu
mineralization in the South Gangdese belt. The results reveal there was good potential for the creation of
subduction-related porphyry Cu deposits. Given the strong uplift and denudation in South Gangdese after the
Cretaceous, the domains of the Early-Middle Jurassic volcanic rocks or intrusions associated with Cu
mineralization in this area are a good prospecting target for subduction-related porphyry Cu deposits.

Key words: South Gangdese; Early-Middle Jurassic igneous rocks; water-rich and oxidized magma; porphyry Cu
deposit
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Fig.1 Sketch map showing the distribution of igneous rocks in South Gangdese (modified after [12])
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(a) Tectonic sketch of the Tibet plateau. Intrusions denoted by the light green and red circles are from our work and previous work!"142% respectively.
Abbreviations: BNSZ— Bangong-Nujiang suture zone; IYZSZ- Indus Yarlung Zangbo suture zone; XFB— Xigazeforearc basin.
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Fig.4 Micrographs of the mineralized intrusions.
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Fig.5 Cathodoluminescence (CL) images of representative zircon grains of the Tama and Zongga intrusions

1 LA-ICP-MS U-Pb

Table 1  Zircon U-Pb isotope data of the Tama and Zongga intrusions

ThU 2Pb%Pb  +lc  2PbAPU  +lo  2PbAP®U 1l 2Pb/*°U (Ma) +1se. 2Pb/U (Ma) +lo

XC-15-1 0.5 0.05152  0.00329 0.21890 0.01388  0.03099  0.00065 201.0 11.6 166.9 41 97%
XC-15-2 0.5 0.05329  0.00359 0.20692 0.01393  0.02847  0.00064 191.0 11.7 187.6 40  94%
XC-15-3 0.4 0.07104  0.00590 0.28112 0.02282  0.02941  0.00068 251.5 18.1 186.8 42 70%
XC-15-4 04 0.05148  0.00406 0.20515 0.01606  0.02898  0.00057 189.5 13.5 191.2 36 97%
XC-15-5 0.5 0.05711  0.00466 0.21315 0.01723  0.02761  0.00066 196.2 14.4 175.6 4.1  88%
XC-15-6 0.7 0.04227  0.00277  0.16355 0.01029  0.02847  0.00053 153.8 9.0 181.0 33 83%
XC-15-7 0.7 0.06418  0.00346  0.22905 0.01265 0.02595  0.00051 209.4 10.4 165.1 32 76%
XC-15-8 0.5 0.05314  0.00300 0.21505 0.01215  0.02971  0.00060 197.8 10.2 196.8 38 95%
XC-15-9 04 0.05781  0.00458 0.22524 0.01622  0.02938  0.00075 206.3 13.4 209.2 47 90%
XC-15-10 0.5 0.04684  0.00339 0.18688 0.01428  0.02886  0.00057 174.0 12.2 171.5 3.6 94%
XC-15-11 0.5 0.05702  0.00400 0.22940 0.01578  0.03011  0.00067 209.7 13.0 179.8 42 90%
XC-15-12 09 0.04921  0.00249 0.17886 0.00913  0.02623  0.00036 167.1 79 179.9 22 99%
XC-15-13 0.5 0.05050  0.00393  0.22682 0.01818  0.03299  0.00077 207.6 15.0 180.9 48  99%
XC-15-14 04 0.04974  0.00397 0.19597 0.01531  0.02884  0.00068 181.7 13.0 183.1 42 99%
XC-15-15 0.5 0.04811  0.00362 0.19859 0.01518  0.03002  0.00069 183.9 12.9 183.3 43 96%
XC-15-16 0.5 0.05225  0.00441 0.20340 0.01579  0.02881  0.00067 188.0 13.3 183.4 42 9%
XC-15-17 0.6 0.05113  0.00403  0.20743  0.01679  0.02953  0.00075 191.4 14.1 184.2 4.7  98%
XC-15-18 04 0.05752  0.00502 0.22350 0.01851  0.02931  0.00082 204.8 154 186.2 51 90%
XC-15-19 0.6 0.05176  0.00384  0.19079 0.01342  0.02695  0.00050 177.3 11.4 186.6 3.1 96%
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( 1)
ThU 2PbPb  +lc  PbAPU  +le  PPbPU e Pb/PU (Ma) +lse. 2“Pb”®U  (Ma) +lo
XC-1520 0.5 0.05252  0.00367 021228 0.01414  0.02990  0.00074 195.5 11.8 188.8 46  97%
XC-1521 0.5  0.05258  0.00348 0.19939 0.01297 0.02828  0.00066 184.6 11.0 189.6 41 97%
XC-15-22 07 0.05245  0.00281 0.20557 0.01085 0.02830  0.00050 189.8 9.1 189.9 31 94%
XC-1523 0.6  0.06033  0.00374 022213 0.01287 0.02709  0.00055 203.7 10.7 1723 35 83%
XC-15-24 0.5 0.06804  0.00575 0.24823 0.02208 0.02893  0.00087 225.1 18.0 183.8 54 79%
XC-1525 07  0.05381  0.00291 021861 0.01210  0.02985  0.00060 200.8 10.1 190.7 3.8 94%
15XC-52-01 1.3 0.05270  0.00128 0.27584 0.00661 0.03799  0.00037 2474 53 240.3 23 97%
15XC-52-02 1.1  0.05144 0.00114 026618 0.00667 0.03738  0.00041 239.6 53 236.6 25 98%
15XC-52-03 1.1  0.05243  0.00153 0.27560 0.00860 0.03805 0.00041 247.2 6.8 240.7 26 97%
15XC-52-04 0.9  0.05520 0.00149 028464 0.00738 0.03754  0.00039 2543 5.8 2375 24 93%
15XC-52-05 1.6  0.05134 0.00084 026458 0.00452 0.03731  0.00028 2383 36 236.1 17 99%
15XC-52-06 1.1  0.05690  0.00152 0.29611 0.00902 0.03746  0.00039 263.4 7.1 237.1 24 89%
15XC-52-07 0.8  0.05239 0.00124 027142 0.00660 0.03756 0.00038 243.8 53 237.7 24 97%
15XC-52-08 1.4  0.05099 0.00112 025712 0.00561 0.03657 0.00030 2323 45 2315 1.9 99%
15XC-52-09 0.7 005184 0.00138 027101 0.00721 0.03798  0.00043 2435 5.8 2403 27 98%
15XC-52-10 0.7 0.05090  0.00146 0.27056 0.00804 0.03862  0.00050 243.1 6.4 2443 31 99%
15XC-52-11 0.9  0.05155 0.00154 026467 0.00782 0.03730  0.00041 238.4 6.3 236.1 26 99%
15XC-52-12 0.8 0.04981  0.00095 0.25480 0.00510 0.03702  0.00033 230.5 4.1 2343 20 98%
15XC-52-13 0.7 0.05439  0.00200 0.28935 0.01190 0.03833  0.00053 258.0 9.4 2425 33 93%
15XC-52-14 1.1  0.04978  0.00092 0.25956 0.00525 0.03777 0.00038 2343 42 239.0 23 98%
15XC-52-15 1.4 0.05272  0.00113 027034 0.00599 0.03729  0.00048 243.0 48 236.0 30 97%
15XC-52-16 0.8  0.04866  0.00099 0.24942 0.00555 0.03709  0.00037 226.1 45 2348 23 96%
15XC-52-17 0.8  0.05080 0.00114 0.26439 0.00653 0.03773  0.00050 238.2 52 238.7 31 99%
15XC-52-18 1.1  0.05084  0.00096 0.25877 0.00550 0.03684  0.00033 233.7 44 233.2 21 99%
15XC-52-19 0.9  0.04958  0.00150 0.25875 0.00795 0.03796 0.00043 233.7 6.4 240.2 26 97%
15XC-52-20 0.8 0.05111  0.00137 0.26886 0.00752 0.03824  0.00050 241.8 6.0 241.9 31 99%
15XC-52-21 0.8  0.05019  0.00143 0.26260 0.00755 0.03806 0.00044 236.8 6.1 2408 27 98%
15XC-52-22 1.3 0.05226  0.00124 026914 0.00656 0.03734  0.00029 242.0 52 236.3 18 97%
15XC-52-23 0.7 0.05049  0.00149 0.26851 0.00846 0.03861  0.00056 2415 6.8 2442 35 98%
15XC-52-24 0.8  0.05061  0.00118 0.25997 0.00630 0.03729  0.00037 234.6 5.1 236.0 23 99%
15XC-52-25 0.9  0.05010  0.00128 0.25838 0.00625 0.03755  0.00035 233.4 5.0 237.6 22 98%
0.045 0.06
(a) B3 K (b) S M Ak 340
t=(185.3+2.0) Ma 0
0.035 F MSWD=0.99,n=15 0.05 t=(237.3£1.3)Ma
200 MSWD=1.7,n=25
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Fig.6  Zircon U-Pb concordia diagrams of the mineralized intrusions
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Fig.7 Mineral assemblages of the mineralized rocks
(@) - - : (b) - ,
(a) Quartz-magnetite-titanite assemblage in Karu hornblende granite; (b) magnetite-hematite intergrowth-associated chalcopyrite in Wobu diorite
porphyry.
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Fig.8 Primary fluid inclusions in the magmatic minerals
(a) ) ; (b) )
(a) Primary fluid inclusions in the magmatic sphene of Karu hornblende granite; (b) Primary fluid inclusions in the magmatic apatite.
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Fig.9 Ages and Hf isotope characteristics of Later Triassic to Jurassic intrusions in South Gangdese
(the zircon ages and Hf isotope data are sourced from [11,14-21])
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