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Abstract

Located in the middle section of the middle-Gangdese metallogenic belt, the Longgen porphyry-skarn de-
posit is a recently-discovered deposit in Tibet. However, the high-precision chronologic data of porphyritic intru-
sion and deposit are absent. The zircon U-Pb ages are reported in this study. Based on whole rock major ele-
ments, trace elements and zircon Sr-Nd-Hf isotopic data of the ore-bearing rocks in the Longgen deposit, the au-

thors obtained for the first time the ore-forming age of the middle section of the middle-Gangdese metallogenic
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belt. Zircon U-Pb ages of the granitic porphyry are divided into two groups, ~70.5 Ma and ~ 61.4 Ma, with
the former probably recording an earlier magmatic-fluid activity related to the initial collision of Indian-Asian
continent, and the latter representing magmatic crystallization related to the extensional environment in the
back-arc of the active continent. The ore-bearing porphyry of the Longgen deposit has high SiO,, K,O, Rb,
Th, and U content and low Ti0,, P,Os content as well as strong negative anomalies of Zr, Nd and Sm, variable
eni(2) (—3.34 — —1.12)and ancient Ty (1.06~1.19 Ga). In comparison with Gangdise continental crust,
the ore-bearing porphyry of the Longgen deposit has high exg(z) (—3.34 ~ —1.12)and low (¥Sr/%0Sr),
(0.708 026 ~0.709 071). These geochemical features suggest that the samples from the Longgen deposit be-
long to the peraluminous S-type granite. The authors hold that the Late Cretaceous-Paleocene magmatism and
mineralization in the middle section of the middle-Gangdese metallogenic belt might have been produced by par-
tial melting of ancient crust materials of the Gangdese micro-continent accompanied by fractional crystallization,
resulting probably from underplating of mantle-derived magmas in the epicontinental |back-arc extensional envi-
ronment and the main collision setting of the collision between Indian and Eurasia.

Key words: geochemistry, zircon U-Pb dating, initial collision, late stage of subduction, Longgen lead-zinc

deposit, middle-Gangdese metallogenic belt
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Fig. 1 Geological sketch map of the Gangdese metallogenic belt in the Tibetan Plateau and simplified distribution map of

skarn-porphyry lead-zine polymetallic deposits in the middle-Gangdese metallogenic belt{modified after Zhu et al. » 20113
1—Farly Jursssic Yeba Formation; 2—Midlle-Late Jurassic Jienu Groups 3—Middle-Late Jurassic Lagongtang Groups 4—Late Jurassic-Early Cre
taceous Zenong Group: 5—Late Jurassic-Eatly Cretaceous Sengri Group: 6—Early Cretaceous islend arc volcanic sedimentary strata; 7—Late Thrias-
sic granites; §—Early Jurassic granite; 9—Medium Jurassic granites 10—Late Jurassic granite; 11—Early Cretacecus granites 12—Late Creta-
ceous granite; 13—Suture; 14—Fault: 15—Copper deposit; 16—Copper-molybdennn deposit: 17—Lead-zinc deposit; T¥YS—Indus-Tsangpo Su-
ture Zone; BNS—Bangongeno-Nujiang Suture Zone; LMF—Naropa-Mira Faulty ZCF—Zharinanmu Lake-Cuamai Faults YNJF—Yongzhu-Namoo-
Jadli Fault; GRAFUB—Gangdese Arc-back Uplift Belt; 8. Gangdese—South Gangdise: M. Gangdese—Middle Gangdese; N. Gangdese—North

Gangdese
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Table 2 Major wg %

2

wg %

wg 10_6

trace element and REE wy 10°¢ analytical results of ore-bearing porphyry in the

Longgen deposit

LG08 LGO09 LG10 LG11 LGI12 LGI13
SiO, 77.08 76.96 76.82 77.01 76.74 77.11
ALOs 12.36 12.23 12.47 12.32 12.42 12.37
TiO, 0.074 0.069 0.071 0.074 0.08 0.072
Fe,O;3 0.52 0.87 0.75 1.13 0.71 0.72
FeO 0.71 0.38 0.47 0.18 0.61 0.53
MnO 0.039 0.034 0.033 0.034 0.035 0.038
MgO 0.21 0.23 0.25 0.24 0.23 0.24
CaO 0.59 0.65 0.69 0.58 0.73 0.71
Na,O 3.18 3.01 2.86 3.04 3.15 2.96
K,O 4.4 4.49 4.4 4.34 4.13 4.32
P,0s 0.014 0.014 0.014 0.012 0.017 0.014
LOI 0.81 1 1.09 0.98 1.04 0.82
99.99 99.94 99.92 99.94 99.89 99.90
K,O Na,0O 1.38 1.49 1.54 1.43 1.31 1.46
Mg*® 15.13 16.51 17.92 16.70 15.55 16.93
A CNK 1.12 1.11 1.16 1.15 1.13 1.14
La 21.0 20.6 20.9 20.9 22.2 21.2
Ce 45.3 42.6 44.0 42.9 47.4 43.2
Pr 4.72 4.68 4.75 4.67 4.96 4.84
Nd 16.6 16.3 16.5 16.2 17.4 16.9
Sm 3.51 3.57 3.50 3.45 3.77 3.65
Eu 0.28 .28 0.29 0.26 0.30 0.27
Gd 3.41 3.62 3.61 3.59 3.70 3.76
Tb 0.66 0.67 0.66 0.67 0.68 0.70
Dy 4.38 4.38 4.31 4.42 4.31 4.59
Ho 0.96 0.97 0.94 0.96 0.96 0.99
Er 3.01 3.03 2.94 3.08 3.01 3.17
Tm 0.57 0.57 0.56 0.56 0.55 0.57
Yb 3.56 3.59 3.53 3.65 3.66 3.63
Lu 0.58 0.56 0.56 0.59 0.58 0.58
Y 30.1 31.2 30.4 31.4 30.3 31.7
> REE 138.58 136.72 137.52 137.26 143.76 139.82
>Ce XY 1.93 1.81 1.89 1.80 2.01 1.81
LREE HREE 5.33 5.06 5.26 5.04 5.50 5.01
OEu 0.24 0.24 0.25 0.23 0.24 0.22
Li 8.40 8.53 7.67 8.52 8.44 7.64
Be 2.99 2.60 2.56 2.61 2.29 3.01
Sc 1,65 1.70 1.61 1.75 1.77 1.61
\% 2.11 1.92 2.01 1.95 2.41 1.81
Cr 2.10 2.27 1.70 1.24 1.40 1.15
Co 0.58 0.54 0.54 0.52 0.66 0.48
Ni 0.53 0.65 1.05 0.45 1.40 0.31
Cu 2.58 3.42 3.51 2.76 9.04 2.08
Zn 28.3 35.5 48.2 51.0 50.9 28.5
Ga 15.0 14.4 14.7 14.5 15.5 14.8
Rb 224 232 218 230 209 228
Sr 51.4 63.2 61.0 62.6 76.4 53.0
Zr 92.6 94.2 91.8 100 98.2 93.2
Nb 9.98 10.1 10.1 10.4 10.5 10.4
Mo 0.18 0.22 0.19 0.18 0.27 0.20
Sn 3.60 5.52 3.87 5.66 4.13 3.99
Cs 2.60 3.00 3.92 2.97 2.97 2.64
Ba 133 140 141 139 148 133
Hf 3.51 3.54 3.52 3.77 3.63 3.48
Ta 1.48 1.48 1.48 1.54 1.48 1.52
Tl 1.29 1.36 1.30 1.33 1.30 1.37
Pb 25.6 19.3 35.2 19.1 21.4 23.2
Th 27.3 26.2 26.7 26.6 26.1 26.5
U 4.02 3.89 3.51 3.86 3.65 4.15
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Fig. 5 REE distribution patterns a and spider diagram of trace element ratio b of ore-bearing porphyry in the Longgen
deposit normalization data after Sun et al. 1989
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90~ 120 Ma
Hf 761 177Hf e ¢ Zhu et al. 2011 2010
Hf
2007 3 3.4 Sr-Nd
€nr ¢ HIf Tom LGTW Sr-Nd
70.5 Ma -1.72~—-1.37 1.08 4 Nd ' Nd ; 0.512 227 ~
~1.10 Ga 61.4 Ma = 3.34 ~  0.512246 ey ¢ -6.42~ —-6.05 ¥Sr %5y,
—1.12 1.06~1.19 Ga 6a 0.708 026 ~ 0.709 071 4
6a 87Sr SGSr i 143Nd 144Nd .
Nd
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3 Hf
Table 3 Hf isotopic compositions of zircons from ore-bearing porphyry in the Longgen deposit
t Ma °H{ YTHf Ly Y'Hf VeYb Y7Hf 26 ey 0 enr ¢ Tomi Ma Tty Ma SLu v
LGTW-01 65 0.282659 0.001488 0.051509 0.000008 -4.01 -2.64 851 1147 -0.96
LGTW-02 60.2 0.282677 0.000655 0.021899 0.000008 -3.36 -2.07 807 1112 =0.98
LGTW-03 61 0.282704 0.001093 0.036080 0.000008 —2.42 -1.12 779 1060 -0.97
LGTW-04 60 0.282696 0.001248 0.043959 0.000010 -2.69 —1.43 793 1076 -0.96
LGTW-05 60 0.282683 0.001162 0.040836 0.000009 -3.16 -1.89 810 1102 -0.97
LGTW-06 71 0.282681 0.001144 0.040518 0.000008 -3.22 -1.72 812 1100 -0.97
LGTW-07 63 0.282650 0.001247 0.043370 0.000008 —-4.31 -2.98 858 1164 -0.96
LGTW-08 64 0.282661 0.001693 0.063301 0.000007 -3.93 -2.60 853 1144 -0.95
LGTW-09 63 0.282667 0.000675 0.023674 0.000007 -3.73 —-2.37 822 1131 -0.98
LGTW-10 58 0.282696 0.002687 0.104595 0.000010 -2.67 -1.50 824 1078 -0.92
LGTW-11 62 0.282641 0.001126 0.043773 0.000009 —4.63 -3.31 868 1182 -0.97
LGTW-12 70 0.282694 0.002964 0.115115 0.000008 -2.77 -1.37 834 1081 -0.91
LGTW-13 65 0.282638 0.000916 0.035372 0.000007 —4.72 -3.34 867 1186 -0.97
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Table 4 Sr-Nd isotopic compositions of zircons from ore-bearing porphyry in the Longgen deposit
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