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Abstract

The Narusongduo Pb-Zn deposit, located in the Longgeer-Gongbujiangda fault-block uplift belt of middle
Lhasa Terrane, is characterized by two types of mineralization, namely the cryptoexplosive breccia type in the
eastern part and skarn type in the western part. The magmatic rock related to the skarn type mineralization in-

cludes two kinds of quartz syenite porphyries with coarse and fine phenocrysts respectively. The results of zircon
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U-Pb dating by LA-ICP-MS show that the age of quartz syenite porphyry with coarse phenocrysts is (62.54 +
0.77) Ma, while that with the fine phenocrysts is (62.47 +0.91) Ma. The REE patterns of zircon from both
porphyries have conspicuous fractionation with low ratios of LREE/HREE and distinct anomalies of negative Eu
and positive Ce, with the zircons similar to continental zircons in U/Yb-Y discriminant diagram. The Hf iso-
topic compositions of zircon from the coarse porphyry display "® Hf/!77 Hf ratios ranging from 0.282577 to
0.282803 and e (¢ ) values ranging from —5.58 to +2.21, suggesting that the magma was mainly derived
from partial melting of the crust, with the mixture of some materials from depleted mantle in different propor-
tions. The features of zircon group indicate that both quartz syenite porphyries are hybrid granites that origina-
ted from the crust and the mantle. All the data above suggest that the emplacement and related mineralization of
quartz syenite porphyries in the Narusongduo Pb-Zn deposit occurred in the main collisional stage of Indo-Asia
continental collision, which resulted from the upwelling of mixed magma derived from partial melting of the as-
thenospheric mantle and overlying crust due to the tremendous heat and fluid flow released from the astheno-
sphere during the steep subduction of Indian continental crust with the roll-back of the subducted Neo-Tethyan
oceanic slab.

Key words: geochemistry, zircon U-Pb dating, zircon REE, zircon Hf isotope, zircon morphology, quartz-

syenite-porphyry, Narusongduo Pb-Zn deposit, Tibet
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4 U Yb
Table 4 Analytical result of U Yb and REE in zircon grains for quartz-syenite-porphyries with coarse and fine
phenocrysts in western Narusongduo Pb-Zn deposit

U Yb =REE O0Eu oCe Nd Yb y U Yb =REE OEu oCe Nd Yb
NRSD[[09-1-1-01 1.33  709.40 0.18 39.97  0.00091 NRSD-1-1-01 0.50 4759.99 0.22 33.75 0.00264
NRSDII[ 09-1-1-02 1.46 734.27 0.13 13.64  0.00160 NRSD-1-1-02 0.84 719.48 0.10 31.92 0.00083
NRSDI109-1-1-03 1.54  760.55 0.13 2.16  0.01250 NRSD-1-1-03 0.84 2606.28 0.20 6.60 0.00552
NRSDII[09-1-1-04 0.50 1068.26 0.29 3.72 0.00922 NRSD-1-1-04 1.60 1183.69 0.06 12.24 0.00196
NRSDII[09-1-1-05 0.90 613.19 0.18 32.11  0.00105 NRSD-1-1-05 0.52  794.70 0.14 15.11 0.00153
NRSDII[09-1-1-06 .12 519.88 0.19 6.32 0.00354 NRSD-1-1-06 0.83 903.21 0.09 95.64 0.00088
NRSDII[09-1-1-07 3.18 2233.61 0.07 7.29 0.00190 NRSD-1-1-07 2.49 7284.19 0.05 4.45 0.00397
NRSDI[09-1-1-08 1.12  823.15 0.13 21.08  0.00100 NRSD-1-1-08 0.80 1231.30 0.05 0.00 0.00036
NRSDII[09-1-1-09 1.15 655.85 0.22 3.32 0.00705 NRSD-1-1-09 0.98 708.20 0.12 4.75 0.00474
NRSD[[[09-1-1-10 1.10 582.80 0.17 30.88 0.00111 NRSD-1-1-10 3.75 3057.68 0.02 27.59 0.00074
NRSDII[09-1-1-11 1.83 1047.37 0.08 50.16  0.00040 NRSD-1-1-11 2.03 1742.52  0.07 2.73 0.00698
NRSDI[09-1-1-12 1.24  822.33 0.17 2.27 0.01121 NRSD-1-1-12 2.10 2233.07 0.02 0.00027
NRSDI[09-1-1-13 0.91 611.55 0.15 38.95  0.00075 NRSD-1-1-13 1.76  1264.27 0.06 112.11 0.00066
NRSDI[09-1-1-14 1.08 560.99 0.17 37.19  0.00099 NRSD-1-1-14 2.39 10087.83 0.06 2.75 0.00696
NRSDI[09-1-1-15 .21 772.79 0.16 1.99 0.01290 NRSD-1-1-15 0.96. 1367.36  0.08 12.50 0.00215
NRSDII[09-1-1-16 1.17 558.33 0.17 2.41 0.01053 NRSD-1-1-16 1.02  886.92 0.13 0.00143
NRSDII[09-1-1-17 1.47  725.63 0.12 2.43 0.00974 NRSD-1-1-17 0.40 933.23 0.13 61.29 0.00108
NRSDI[[09-1-1-18 1.26  633.97 0.19 3.75 0.00606 NRSD-1-1-18 2.10  1660.65 0.05 1.96 0.01138
NRSDII[09-1-1-19 2.04 1022.04 0.09 43.86  0.00049 |NRSDII09-1-1-20 0.99 754.26 0.21 5.96 0.00254
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A. REE of young zircon in quartz syenite porphyries B. REE in old zircon in quartz syenite porphyries
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Fig. 7 Distribution of mean point and mean T.E. T. of zir-
con populations from different origins after Pupin 1980
Granites of crustal or mainly crustal origin  1—Aluminous leucogran-
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trusive aluminous monzogranites and granodiorites. Granites of crustal
+ mantle origin hybrid granite 4a 4b 4c calc-alkaline series
granites 5—Sub-alkaline series granites. Granites of mantle or main-
ly mantle origin 6—Alkaline series granites 7—Tholeiitic series
granites. Ch—Magmatic charnockites area Mu—Limit of muscovite

granites
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