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Abstract: Many studies have been focused on the central and southern Lhasa terrane, but it remains controversial as to the ge-
netic mechanism of the Mesozoic volcanic rocks in the central and northern Lhasa terrane due to less attention paid to the distri-
bution characteristics of volcanic magmatism, the origin of volcanic rocks, and the tectonic significance of the volcanic rocks.
Early Cretaceous volcanic rocks are widely exposed in Nixiong area, which record abundant pre-Cenozoic evolutionary
geohistory of the Tibetan Plateau. Petrological and zircon U-Pb dating analyses show that the volcanic rocks are mainly com-
posed of basalitic andesite, trachyandesite and rhyolites. They have variable SiO, contents ranging from 55.76% to 77.78% ,
and alumina saturation index (A/CNK) of 0.89—3.04, indicative of high-K calc-alkaline to alkaline-calc and metaluminous to
peraluminous. They are characterized by the enrichment of Th and U, and the depletion of HFSEs (such as Nb and Ta), typi-
cal of A-type granitoids. In addition, rhyolites show distinct high SiO,, but low MgO, TiO,, P,O;and §Eu, and display
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fiercely negative Ba, Nb, Ta, Sr and Eu anomalies, suggesting that they are highly fractionated A-type rocks. LA-ICP-MS
U-Pb dating of magmatic zircons from one basalitic andesite, one trachyandesite and two rhyolites samples indicate that they
were formed at 117 Ma, 127 Ma and 126 —127 Ma, respectively. It is proved that results of previous studies are wrong in that
the volcanic rocks in Nixiong area are all Eocene Nianbo Formation of Lingzizhong group or Oligocene Rigongla Formation. In
addition, it is found that the basalitic andesite, trachyandesite and rhyolites are likely derived from partial melting of a crust-
mantle mixed source, and have experienced significant fractional crystallization. We speculate that the studied rocks have been

affected by double subduction of southward subduction of Bangong Co-Nujiang Tethys oceanic crust,and northward subduction

of Yalung-Zangbo oceanic crust.

Key words: Tibetan Plateau; Lhasa terrane; Early Cretaceous; volcanism; petrogensis; geochemistry; geochronology.
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Fig.1 Simplified geological map of the Tibetan Plateau (a) and geological map of the study area (b)
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Fig.2 Photomicrographs of the basalitic andesite (a), trachyandesite (b) and rhyolite (c.d) samples
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Fis A XT3 55 B9 7 Eu S5 8 B9 4% 25 (OEu iy
0.83~0.87).

MeCa A ER Si0, (71.36% ~78.78%)
K,O(2.18% ~4.28%) %t K 1 K, O/Na, O {H
(0.61~47.56) F1 45 16 148 £ (A/CNK K 1.40 ~
3.14) R b AR T A T BUE R A TR — BE T
Z I CE 7a)  Ja 55 B v — B85 M A A (B 7h) . an A
6a /R, 20 A & % Rb, Th, U, Pb, Nd, Hf % JC
%, HHEAM®RIIA Ba.Sr.Nb, Ta fl Eu 1 74 B 45
fIE s an &l 6b Fros , S H B EHM T R M B
((La/Yb)y=7.43~12.52), LA B 17 Eu F 5
(6Eu 2 0.33~0.75).
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Fig.4 SiO; —Zr/TiO; (a) and (Na, O+K, ) —SiO, (b) diagrams of the Early Cretaceous volcanic rocks
¥ a #fi Winchester and Floyd (1977) ;& b & Frost ez al.(2001)
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Table 2 Major elements (%) ,trace elements (10~ °) and rare earth elements (10~ %) results of Early Cretaceous volcanic rocks

2y LRZ WA HLTA 22 11 WECH
B il D1651-H1 D1651-H2 PMO01-H6 PMO01-H8 PMO01-H7 PMO01-H12 PMO01-H1 PMO01-H2 PMO05-H1 PMO05-H2 PMO05-H3
SiO; 55.79 56.15 56.48 55.76 57.82 57.44 71.36 71.96 72.57 78.37 78.78
TiO: 0.90 0.89 1.41 1.36 1.21 1.34 0.35 0.36 0.32 0.11 0.14
Al O3 16.97 16.86 17.44 17.86 17.16 17.14 15.34 15.48 15.96 12.93 13.51
Fe; Oy 8.08 7.93 8.17 8.04 7.47 7.29 2.14 2.22 2.90 2.04 0.91
MnO 0.13 0.14 0.16 0.17 0.14 0.18 0.13 0.13 0.01 0.01 0.01
MgO 3.82 3.58 3.23 3.94 2.36 2.88 0.66 0.61 0.28 0.26 0.33
CaO 5.54 6.20 3.44 3.40 4.35 3.11 1.06 0.48 0.10 0.06 0.10
Na, O 3.72 3.56 3.94 3.38 4.62 4.49 3.90 4.42 0.16 0.08 0.12
KO 1.82 1.66 1.87 2.11 1.50 2.16 2.38 2.18 4.28 3.95 3.76
P O; 0.20 0.22 0.36 0.36 0.37 0.37 0.09 0.09 0.07 0.06 0.03
LOI 2.94 2.70 3.40 3.54 2.92 3.45 2.54 2.02 3.26 2.09 2.26
Total 99.91 99.89 99.90 99.92 99.92 99.85 99.95 99.95 99.90 99.96 99.94
K+ Na 5.54 5.22 5.81 5.49 6.12 6.65 6.28 6.60 4.44 4.03 3.88
K/Na 0.49 0.47 0.47 0.62 0.32 0.48 0.61 0.49 26.75 47.59 31.33
A/CNK 0.93 0.89 1.18 1.27 1.00 1.11 1.40 1.47 3.14 2.86 3.04
A/NK 2.10 2.20 2.05 2.28 1.86 1.76 1.71 1.61 3.26 2.93 3.17
Mg* 48.36 47.21 43.92 49.26 38.49 43.90 37.92 35.25 16.06 20.16 41.80
La 28.3 28.4 32.2 29.2 32.0 31.7 44.1 41.8 55.2 46.9 67.1
Ce 54.1 54.8 64.4 60.3 65.5 62.2 83.5 78.2 115.0 91.5 124
Pr 6.3 6.3 8.2 7.5 8.0 7.9 9.3 8.9 12.5 11.3 14.6
Nd 24.4 24.3 33.3 30.2 32.4 32.5 33.7 31.9 47.0 42.2 52.5
Sm 5.0 5.0 7.3 6.6 7.1 7.3 6.1 5.8 9.6 8.5 9.7
Eu 1.4 1.3 2.1 1.9 1.9 2.1 1.2 1.3 1.4 0.9 1.2
Gd 5.2 5.1 7.8 7.0 7.2 7.8 5.3 5.3 9.1 7.9 8.2
Tb 0.8 0.8 1.2 1.1 1.1 1.2 0.8 0.8 1.4 1.2 1.2
Dy 5.2 5.2 7.6 6.7 7.1 7.3 5.4 5.3 8.6 7.6 7.1
Ho 1.0 1.0 1.5 1.3 1.4 1.5 1.1 1.1 1.7 1.5 1.4
Er 3.2 3.1 4.6 4.0 4.3 4.3 3.5 3.6 5.1 4.6 4.0
Tm 0.5 0.5 0.7 0.6 0.6 0.6 0.5 0.6 0.8 0.7 0.6
Yb 3.1 3.0 4.4 3.8 4.1 4.2 3.9 3.9 5.2 4.4 3.8
Lu 0.5 0.4 0.6 0.6 0.6 0.6 0.6 0.6 0.8 0.6 0.5
SREE 138.8 139.3 175.8 160.7 173.2 171.2 199 189 273 230 296
Eu/Eu” 0.86 0.82 0.87 0.84 0.83 0.85 0.67 0.75 0.48 0.33 0.42
(La/Yb)n 6.51 6.59 5.21 5.45 5.53 5.30 8.04 7.52 7.52 7.43 12.52
(La/Gd)~ 4.58 4.70 3.50 3.51 3.74 3.42 6.96 6.68 5.14 5.00 6.89
(Gd/Yb)n 1.42 1.40 1.49 1.55 1.48 1.55 1.15 1.13 1.46 1.49 1.82
Sc 22.8 22.2 17.8 17.8 14.5 15.9 3.9 3.8 10.6 5.8 6.6
\% 188.0 189.0 123.0 119.0 84.6 106.0 6.6 6.9 22.4 1.9 3.3
Cr 20.2 28.3 5.0 3.4 1.2 1.8 0.9 1.8 12.5 1.0 1.6
Co 22.3 22.4 15.8 15.2 10.1 12.0 1.3 1.0 0.9 0.3 0.2
Ni 8.4 12.3 3.5 3.3 1.8 2.8 1.0 0.6 2.1 0.5 0.6
Ga 18.1 17.9 20.3 19.2 18.2 19.1 17.1 17.4 21.5 21.6 17.0
Rb 45.9 34.9 90.8 101.0 69.1 78.9 124.0 99.7 185.0 204.0 189.0
Sr 357.0 356.0 393.0 348.0 375.0 580.0 128.0 176.0 12.9 9.3 11.6
Y 27.6 27.0 40.6 35.2 37.1 38.8 30.8 31.1 42.8 39.7 36.1
Zr 149.0 147.0 180.0 170.0 187.0 182.0 254.0 256.0 310.0 181.0 227.0
Nb 6.5 6.4 9.4 8.9 9.7 9.5 11.8 11.6 17.7 15.4 15.8
Cs 2.9 2.2 3.3 4.5 2.3 2.6 3.5 2.6 6.6 2.5 4.6
Ba 598.0 525.0 376.0 414.0 369.0 736.0 292.0 308.0 631.0 342.0 450.0
Hf 4.4 4.4 5.2 5.0 5.4 5.2 6.7 6.7 9.4 7.4 7.5
Ta 0.5 0.5 0.7 0.7 0.7 0.7 1.0 1.0 1.6 1.4 1.3
Pb 7.6 8.4 7.2 4.9 20.1 10.6 27.2 46.2 15.6 2.5 2.3
Th 8.6 8.4 8.7 8.0 9.2 8.6 16.3 15.9 31.3 35.4 25.1

U 1.0 1.0 1.5 1.4 1.6 1.5 2.7 2.6 4.5 2.9 3.5
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Fig.6 Primitive-mantle-normalized trace element spider diagram (a) and chondrite-normalized REE pattern (b) of the

Early Cretaceous volcanic rocks

FRUEMEHE Sun and McDonough (1989) ; I+ .1\ F #5254l Rudnick and Gao(2003)
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