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Volcanic rock provenance of Zenong Group in Cogen area of Tibet:
geochemistry and Sr-Nd isotopic constraint

LIU Wei', LI Fen-gi', YUAN Si-hua"?, ZHANG Wan-ping'*, ZHUO Jie-wen', WANG Bao-di'**
and TANG Wen-ging'
(1. Chengdu Center, China Geological Survey, Chengdu 610081, China; 2. Graduate School of Chinese Academy of Geological Sci-
ences, Beijing 100037, China; 3. College of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China;

4. Key Laboratory of Isotope Geochronology and Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences,
Guangzhou 510640, China)

Abstract: Magmatic rocks of Early Cretaceous Zenong Group are extensively developed in the Gangdise belt of
Tibet, and the genesis of these rocks has given rise to much controversy. In view of this, the authors sampled
and analyzed systematically felsic volcanic rocks of Zenong Group in Cogen area of Gangdise orogenic belt. The
results show that magmatic rocks of Zenong Group are characterized by high SiO, content, relative enrichment of
LREE and evident enrichment of LILE, Rb, Ba, Th and U, depletion of such HFS elements as Nb and Ta, and
the appearance of Sr negative anomalies, with isotopic features of high Sr (0.707 89 ~0.710 17) and low Nd
(—3.4~-9.3). They are aluminum-oversaturated (A/CNK=1.09~1.17) and geochemically similar to the
crustal magma. In the diagram of e Nd(z) — (}’Sr/%0Sr);, all the samples fall in the No. 4 quadrant and are dis-
tributed around the mixture line of the upper crust and the Yarlung Zangbo River MORB-type depleted crust,

suggesting the existence of fairly abundant upper crust matters and the participation of small amounts of mantle
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materials. Moreover, magmatic rocks of Zenong Group are extensively distributed almost in the whole region.
The diagram of La/Sm — La indicates that the felsic magmatic rocks of Zenong Group are probably different par-
tial melting products from the same magma source. The felsic magmatic rocks are greatly enriched in LREE and
have a spidergram very similar to that of the upper continental crust. The tectonic-setting discrimination diagram
of trace elements implies that magmatic rocks of Zenong Group were formed in a island-arc tectonic setting.
Based on previous research results and the latest 1:250 000 regional geological survey, the authors hold that the
felsic magmatic rocks of Zenong Group might be products of the dehydration and remelting of the crustal materi-
als caused mainly by the heat of the mantle basic magma with the participation of some mantle materials. The
tectonic setting of the magmatic rocks of Zenong Group was probably associated with the southward subduction
of the Bangong Lake-Nujiang River Tethys oceanic crust.
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Table 1 Whole rock analyses of major wp %  trace rare-earth elements wy 10~ ° and Sr-Nd isotopic
analyses of volcanic rocks of Zenong Group in Cogen area
Z1.01-1 71.02-1 71.03-1 71.04-1 71.05-1 71.06-1 Z1.07-1 Z1.08-1
SiO, 74.28 71.43 72.78 69.73 68.99 64.54 61.91 69.38
TiO, 0.19 0.39 0.32 0.42 0.42 0.64 0.67 0.43
AlLOs 11.99 13.43 13.08 13.63 13.62 15.69 16.71 13.31
Fe,O4 1.05 1.69 1.32 1.57 1.33 1.98 2.23 1.95
FeO 0.78 1.54 1.31 1.91 2.08 2.00 1.61 1.56
MnO 0.04 0.07 0.07 0.07 0.08 0.10 0.08 0.08
MgO 0.60 0.56 0.61 1.05 1.12 1.79 1.90 1.52
CaO 0.80 1.31 1.44 1.66 1.60 2.42 2.10 1.34
Na,O 2.92 4.01 3.56 3.92 3.61 3.82 3.44 3.96
K,O 3.68 2.99 3.30 2.60 3.13 2.98 4.40 2.76
P,0Os 0.05 0.10 0.09 0.09 0.09 0.16 0.15 0.09
3.04 2.29 2.24 2.88 3.27 3.43 4.12 3.46
99.42 99.81 100. 11 99.53 99.34 99.55 99.32 99.84
Sc 4.20 7.17 5.68 8.02 7.68 13.40 13.20 8.606
A\ 15.4 34.6 25.4 35.8 34.2 45.6 45.3 55.7
Cr 11.00 13.80 11.20 12.40 12.30 9.80 4.80 14.10
Co 2.24 4.59 6.41 5.34 4.98 5.63 5.73 5.30
Ni 1.42 1.89 1.54 1.65 1.45 1.55 1.08 1.63
Ga 12.5 12.9 12.7 13.1 12.6 16.1 16.0 14.0
Rb 109.0 87.0 93.0 71.0 97.0 85.0 122.0 94.0
Sr 70.0 110.0 118.0 109.0 101.0 194.0 107.0 117.0
Y 21.20 21.20 20.20 21.40 20.70 35.20 39.20 26.70
Zr 138 167 148 173 162 341 409 205
Nb 7.50 7.00 6.90 7.10 6.80 10.30 12.00 7.70
Cd 0.16 0.30 0.09 0.09 0.08 0.08 0.08 0.07
Cs 5.50 4.40 5.50 6.00 6.00 8.30 10.60 6.10
Ba 852 644 833 694 601 444 470 623
La 38.3 38.3 42.7 36.1 33.0 30.5 28.4 43.4
Ce 66.0 62.3 68.3 62.3 59.9 59.9 60.0 78.8
Pr 6.75 6.88 7.56 6.51 6.20 7.07 6.86 8.57
Nd 221 23.6 25.0 23.2 21.9 27.7 26.5 30.3
Sm 3.52 3.91 3.95 4.03 3.77 5.62 5.68 5.51
Eu 0.78 1.04 1.00 0.97 0.97 1.65 1.34 1.54
Gd 3.58 4.01 3.73 3.82 3.47 5.71 5.82 4.98
Th 0.55 0.62 0.56 0.59 0.56 0.94 1.03 0.79
Dy 3.39 3.65 3.50 3.64 3.45 5.79 6.66 4.73
Ho 0.72 0.77 0.75 0.79 0.76 1.23 1.39 0.97
Er 2.27 2.34 2.31 2.34 2.34 3.66 4.31 2.98
Tm 0.35 0.35 0.33 0.36 0.35 0.55 0.63 0.42
Yb 2.49 2.38 2.34 2.40 2.32 3.78 4.33 2.82
Lu 0.39 0.35 0.34 0.36 0.35 0.56 0.63 0.42
Hf 4.71 4.76 4.57 4.91 4.57 8.55 9.99 5.44
Ta 0.70 0.54 0.58 0.54 0.52 0.71 0.84 0.60
Pb 11.60 8.02 7.01 5.03 4.02 5.45 3.05 8.58
Th 16.7 11.3 13.7 10.8 10.9 8.9 11.0 12.1
U 2.60 1.80 2.00 1.70 1.60 2.00 2.10 2.00
oEu 0.67 0.80 0.80 0.75 0.82 0.89 0.71 0.90
La Yb y 11.03 11.54 13.09 10.79 10.20 5.79 4.71 11.04
Ce Yb 7.36 7.27 8.11 7.21 7.17 4.40 3.85 7.76
A CNK 1.17 1.10 1.09 1.11 1.11 1.13 1.17 1.11
87Sr 808y 0.716 25 0.712 86 0.712 56 0.713 13 0.713 59 0.711 54 0.713 05 0.712 90
e Sr 24.70 19.84 19.42 20.23 20.88 17.95 20.11 19.90
87Rb 80Sr 4.49549 2.27349 2.281 06 1.891 18 2.776 64 1.26525 3.296 44 2.32032
87 %6Gr 0.709 23 0.709 31 0.709 00 0.710 17 0.709 25 0.709 56 0.707 89 0.709 27
Nd Nd 0.512 16 0.512 37 0.512 31 0.51223 0.51223 0.51241 0.512 12 0.51217
478m 1%3Nd 0.096 94 0.100 84 0.096 16 0.10572 0.104 77 0.123 48 0.130 45 0.110 68
Nd "Nd ; 0.51209 0.512 30 0.51224 0.512 15 0.51215 0.512 32 0.51202 0.51209
eNd ¢ -8.0 -3.9 -5.1 -06.7 -6.7 -3.4 -9.3 -8.0
tpm Ga 1.3 1.1 1.1 1.3 1.3 1.3 1.9 1.5
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