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Abstract: Large quantities of magmatic rocks are developed on the southern margin of Gangdise belt. Previous
studies mainly focused on the eastern part of this magmatic rock belt, which completed the theory of the tectonic
framework and lithospheric structure as well as the evolution of the southern margin of the Gangdise belt. The
Amuxiong complex is in the middle part of the magmatic rock belt on the southern margin of the Gangdise belt. The
authors described zircon U-Pb geochronology, zircon Hf isotope and whole-rock geochemical analyses of hornblende
gabbro and biotite monzonitic granite of the Amuxiong complex, discussed the emplacement order of these two types
of magma, and clarified the genesis of magma and the hypogene geological process of the magma source area. The
zircon U-Pb dating results of the biotite monzonitic granite and the hornblende gabbro are both at 49 Ma, suggesting

magmatism of the Eocene period. The biotite monzonitic granite is I-type calc-alkaline granite, characterized by
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enrichment of the large ion lithophile elements (LILE), and depletion of the high field strength elements ( HFSE),
with the small positive gHf(#) value of —0.2 ~ +2.6 and the Hf isotopic crustal model age t5,, of 1 136 ~
393 Ma, suggesting that this hornblende gabbro belongs to typical gabbro. The rare earth element patterns show a
gentle right wing, with very slight negative Eu anomalies, whereas the trace element pattern shows the enrichment
of LILE and depletion HFSE, with the high positive ¢Hf(¢) value of +5.1 ~ +16.8 and the young ¢}, age of
798 ~46 Ma. The analytical results suggest that the hornblende gabbro was derived from the depleted mantle that had
undergone lamellar fluid replacement, and that, after some differentiation, the magma of monzonite was derived from
partial melting of juvenile lower crust and a small amount of old continental crust. There have been some disputes
about the origin of the ancient materials in this area. Based on the analysis of previous results and the characteristics
of magmatic rocks in this study, the authors hold that the contribution of the ancient materials came from the old Cen-
tral Lhasa subterrane. By comparing the magmatism of the Gangdise magmatic belt in the same period, it is concluded
that the main inducing mechanism of the magmatism of the Amuxiong complex might have been plate break off.
Key words: zircon Hf isotope; petrogenesis; crust-mantle interaction; Amuxiong complex; the southern middle
segment of Gangdise belt
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Regional geological map of Gangdise batholith (a, modified after Zhu et al. , 2018), geological map of Amuxiong batholith
(b, modified after Zhang Zhenli et al. , 2003)® and geological map of the study area (¢)
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SMC16-20  29°40'4.00" 86°12'24.00" H¥IgEH, ¥ 6~2mm. MINF 50%, #HEA 45%, LRBIFKR :i;ﬂ} SEERIHL AL
SMCI5-4-2  29°40'4.63" 86°12'5.81" RIAEH), FifE 2~4mm, fNA 45%, #HEA 50%, LBARMERA R T T
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Fig. 2 Field photographs and microphotographs of biotite monzonitic granite and hornblende gabbro
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a—field photograph of biotite monzonitic granite; h—biotite monzonitic granite, plainlight; c—biotite monzonitic granite, showing granitic texture,

crossed nicols; d—field photograph of hornblende gabbro; e—hornblende gabbro, plainlight; f—hornblende gabbro, showing gabbro texture, crossed

nicols; Bt—biotite; Hbl—hornblende; Pl—plagioclase; Qtz—quartz; Mag—magnetite ( mineral abbreviations after Shen Qihan, 2009)
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. HAW Ze/Nb {54 11.29 ~25.96, St/Y i H
17.81 ~76.10.

4 Eif U-Pb SEACEE K HE [AA 2

X1 A AR R S (SMC16-154-1) (1)
20 Mo AL A A DRDEE G 5 R (SMC16-20-1) (1)
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*3 MAEREHRANEKEMBRZ KR EHEA LA-ICP-MS U-Pb EFLR
Table 3 LA-ICP-MS U-Pb dating results of zircon from hornblende gabbro and biotite monzonitic granite of

Amuxiong complex

0,710 7° [l 2% oAl [F) 1 26 AT 48/ Ma
WA Th/U

Th U 27 pp,/ 35y lo 206 pp, /238 lo Tpp By 1o Ph/PU o
SMC16-20-1-01  1254.33 1005.18 1.25 0.05047 0.00458 0.00779 0.000 13 50.0 4.43 50.0 0.85
SMC16-20-102 4 664.60 2586.59 1.80 0.04848 0.00225 0.007 44 0.000 10 48.1 2.18 47.8 0.65
SMC16-20-1-03  854.93  656.38  1.30  0.047 13 0.006 41 0.007 53 0.000 15 46.8 6.22 48.3 0.99
SMC16-20-1-04 1 056.86  585.32  1.81  0.05628 0.007 61 0.007 91 0.000 17 55.6 7.32 50.8 1.10
SMC16-20-1-05  1577.37 937.65  1.68 0.04600 0.00472 0.007 67 0.000 14 45.7 4.58 49.2 0.89
SMC16-20-1-06 4 093.21 2261.79 1.81  0.047 14 0.00270 0.007 46 0.000 11 46.8 2.62 47.9 0.69
SMC16-20-1-07 3 686.17 1944.36 1.90 0.049 98 0.003 03 0.007 68 0.000 11 49.5 2.93 49.3 0.73
SMC16-20-1-08  1765.46 1235.07 1.43  0.05145 0.00459 0.00786 0.000 13 50.9 4.43 50.5 0.84
SMC16-20-1-09  1374.61 1308.84 1.05 0.050 17 0.00391 0.007 46 0.000 12 49.7 3.78 47.9 0.78
SMC16-20-1-10  2729.81 1464.09 1.86 0.04922 0.00350 0.007 56 0.000 12 48.8 3.39 48.5 0.76
SMC16-20-1-11  3351.60 1599.91 2.09 0.05409 0.00349 0.00749 0.000 i2 53.5 3.37 48.1 0.75
SMC16-20-1-12  929.42  795.66  1.17  0.05091 0.006 10  0.007 86 0.000 15 50.4 5.89 50.5 0.97
SMC16-20-1-13  522.42  494.21  1.06  0.05257 0.009 39  0.007 58 0.000 22 52.0 9.05 48.7 1.42
SMC16-20-1-14  2383.67 1392.84 1.71  0.06178 0.00546 0.008 04 0.000 17 60.9 5.22 51.6 1.08
SMC16-20-1-15  1318.73 1053.17 1.25  0.05038 0.00514 0.008 14 0.000 15 49.9 4.97 52.3 0.95
SMC16-20-1-16 2 630.86  1934.71  1.36  0.05085 0.00322 0.007 72 0.000 12 50.4 3.11 49.6 0.76
SMC16-20-1-17 1175.42  865.55  1.36  0.05046 0.00582 0.007 57 0.000 15 50.0 5.63 48.6 0.98
SMC16-20-1-18  930.24  802.32  1.16 0.049 64 0.006 48 0.007 83 0.000 16 49.2 6.27 50.3 1.02
SMC16-20-1-19 4 839.51 2361.19 2.05 0.05040 0.00260 0.007 41 0.000 11 49.9 2.51 47.6 0.69
SMC16-154-1-01 152,72 152.18  1.00 0.04383 0.01979 0.007 86 0.000 29 43.6 19.25 50.5 1.87
SMC16-154-102  281.75  269.75  1.04 0.05072 0.01507 0.008 08 0.000 24 50.2 14.56 51.9 1.53
SMC16-154-1-03  115.06 92.30 1.25  0.06094 0.03685 0.00729 0.000 42 60. 1 35.27 46.8 2.66
SMC16-154-1-04  372.56  378.63  0.98 0.06544 0.01017 0.008 12 0.000 20 64.4 9.69 52.1 1.25
SMC16-154-1-05  358.54  353.98  1.01 0.05923 0.01141 0.007 48 0.000 21 58.4 10.94 48.0 1.31
SMC16-154-1-06  254.57  198.15  1.28 0.06296 0.01849 0.007 49 0.000 28 62.0 17. 66 48. 1 1.78
SMC16-154-1-07  326.33  265.57  1.23  0.04137 0.01413 0.007 36 0.000 23 41.2 13.77 47.2 1.45
SMC16-154-1-08  147.05  146.99  1.00 0.04193 0.03021 0.007 39 0.000 34 41.7 29. 44 47.5 2.21
SMC16-154-1-09  158.94  166.21  0.96 0.048 50 0.022 14 0.007 59 0.000 30 48.1 21.44 48.8 1.95
SMC16-154-1-10  153.53  143.15  1.07 0.04898 0.02202 0.007 66 0.000 33 48.6 21.31 49.2 2.13
SMC16-154-1-11  290.98  252.58  1.15 0.05272 0.01576 0.007 17 0.000 26 52.2 15.20 46.0 1.66
SMC16-154-1-12  268.36  299.79  0.90  0.047 31 0.01387 0.007 99 0.000 24 46.9 13.45 51.3 1.54
SMC16-154-1-13  185.10  188.08  0.98  0.06134 0.02009 0.007 78 0.000 29 60.4 19.22 50.0 1.85
SMC16-154-1-14  935.43  584.04  1.60 0.05458 0.00735 0.00743 0.000 18 54.0 7.08 47.7 1.12
SMC16-154-1-15  93.98 99.48 0.94 0.04535 0.044 64 0.008 08 0.000 55 45.0 43.36 51.9 3.49
SMC16-154-1-16  131.05  120.06  1.09  0.054 30 0.038 61 0.007 60 0.000 44 53.7 37.18 48.8 2.84
SMC16-154-1-17  345.46  167.58  2.06 0.05260 0.02692 0.007 92 0.000 35 52.0 25.97 50.8 2.21
SMC16-154-1-18  62.21 59.32 1.05  0.04507 0.07883 0.007 74 0.000 74 44.8 76.59 49.7 4.75
SMC16-154-1-19  86.45 91.02 0.95 0.03797 0.04088 0.008 02 0.000 45 37.8 39.99 51.5 2.88
SMC16-154-1-20  288.19  287.94  1.00 0.04846 0.01317 0.007 32 0.000 22 48.1 12.75 47.0 1.38
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Table 4 Zircon Hf isotopic composition of hornblende gabbro and biotite monzonitic granite of Amuxiong complex

MPEess FEWy/Ma oYL/ HE 76 10/ Hf 76 1/ HE +20 gHf(0)  gHf (1) tpy/Ma 5 /Ma Srome
SMC16-20-1-01 50.0 0.043 875 0.001 433 0.282 920 0.000 027 5.22 6.27 476.7  722.6  -0.96
SMC16-20-1-02 47.8 0.088 803 0.002 678 0.283 168 0.000 038 14.02 14.99 122.1 161.2  -0.92
SMC16-20-1-03 48.3 0.060 773 0.001 910 0.283 012 0.000 040 8.50 9.50 347.7 514.5 -0.94
SMC16-20-1-04 50.8 0.097 189 0.002 574 0.283 069 0.000 027 10.49 11.52  270.6  386.9  -0.92
SMC16-20-1-05 49.2 0.079 906  0.002 327 0.283 047 0.000032 9.72 10.72  301.0  436.8  -0.93
SMC16-20-1-06 47.9 0.078 686 0.002 320 0.283 120 0.000 032 12.30 13.28 193.0 271.4 -0.93
SMC16-20-1-07 49.3 0.042 441 0.001 365 0.282 923  0.000 031 5.35 6.39 470.3 714.0 -0.96
SMC16-20-1-08 50.5 0.061 252 0.002 039 0.282914 0.000 037 5.02 6.06 492.6 735.9 -0.94
SMC16-20-1-09 47.9 0.043 043 0.001 422 0.282 887 0.000030 4.05 5.06 523.7  797.9  -0.96
SMC16-20-1-10 48.5 0.114 219 0.003584  0.283 191 0.000 036 14.82  15.77 90.6 111.2 -0.89
SMC16-20-1-11 48.1 0.125680  0.003 816  0.283220 0.000 036 15.84 16.78 46.4 45.6 -0.89
SMC16-20-1-12 50.5 0.036 129 0.001 254 0.282923 0.000030 5.35 6.42 469.0  713.4  -0.96
SMC16-154-1-01 50.5 0.025 345 0.000 779 0.282757 0.000 020 -0.54 0.54 697.6 1087.1 -0.98
SMC16-154-1-02  51.9 0.031 040  0.001 002  0.282796 0.000020 0.83 1.94 647.0  999.9  -0.97
SMC16-154-1-03  46.8 0.039 073 0.001 175 0.282795 0.000 024 0.8l 1.80 650.7 1004.3 -0.96
SMC16-154-1-04  52.1 0.032546  0.001 069 0.282 814 0.000016 1.48 2.59 622.1  958.5  -0.97
SMC16-154-105  48.0 0.032211  0.001 095  0.282810 0.000 021 1.34 2.36  628.3 970.2  -0.97
SMC16-154-1-06  48.1 0.074 705 0.002 275 0.282955 0.000025 6.46 7.44 436.2  646.0  -0.93
SMC16-154-1-07  47.2 0.086 028 0.002 755 0.283 067 0.000 047 10.43 11.38  274.4  392.9  -0.92
SMC16-154-1-08  47.5 0.026 735 0.000 829 0.282 820 0.000 018 1.69 2.71 609.7  947.2  -0.98
SMC16-154-1-09  48.8 0.033066  0.000 998 0.282 788 0.000 020 0.57 1.61 657.5 1018.4 -0.97
SMC16-154-1-10 49.2 0.029 762 0.000 858 0.282 735 0.000 021 -1.29 -0.24 729.1 1135.9 -0.97
SMC16-154-1-11  46.0 0.047 727 0.001 413 0.282 786 0.000 021  0.49 1.45 668.1 1026.0 -0.96
SMC16-154-1-12  51.3 0.028 247 0.000 986 0.282764 0.000020 -0.29  0.80 691.5 1071.3 -0.97
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