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Table 1 The major ( %) and trace element( x10™°) concentrations of the rhyolitic vitric tuff in Gannan region,

Zhebao , Guangxi

FEA 5 WI12-1 | Wi2-2 | WI2-3 | W17-1 | W17-2 FEA 5 Wi2-1 | WI2-2 | WI2-3 | WI7-1 | W17-2
Si0, 75.29 75.17 73.11 68.94 69.54 La 25.41 26.80 27.87 36.50 32.99
TiO, 0.21 0.35 0.30 0.30 0.27 Ce 51.91 54.50 57.02 74.17 66.45
Al, O, 13.36 12.54 14.13 16.55 16.59 Pr 6.42 6.78 7.03 9.17 8.61
Fe, 0, 0.72 0.63 0.66 1.06 0.86 Nd 23.40 25.55 26.00 33.19 30.11
FeO 1.23 2.01 1.61 1.32 1.31 Sm 5.38 6.02 6.03 7.34 6.84
MnO 0.02 0.01 0.02 0.01 0.01 Eu 0.35 0.43 0.43 0.53 0.50
MgO 1.97 2.59 2.62 2.64 2.65 Gd 4.57 5.98 5.30 6.20 5.74
Ca0 0.18 0.17 0.21 0.33 0.28 Tb 0.82 1.31 0.98 1.06 0.99
Na, O 3.80 3.01 2.82 1.73 2.49 Dy 4.72 8.72 5.72 5.92 5.48
K,0 1.12 1.10 1.94 3.58 2.80 Ho 0.88 1.75 1.09 1.11 1.02
P,0s 0.11 0.13 0.10 0.15 0.12 Er 2.49 4.82 3.10 3.22 3.00
ek 1.81 2.01 2.26 3.17 2.87 Tm 0.38 0.70 0.48 0.51 0.47
Na, 0/K,0 3.39 2.73 1.45 0.48 0.89 Yb 2.40 3.97 2.94 3.31 3.04
A/CNK 2.62 2.93 2.85 2.93 2.98 Lu 0.36 0.55 0.43 0.49 0.45
Sc 2.25 3.36 3.50 3.82 3.67 Y 24.20 54.79 30.68 30.39 27.63
Rb 40.70 41.79 67.76 | 132.90 | 112.20 3Eu 0.21 0.22 0.22 0.23 0.24
Sr 62.31 66.03 54.55 51.35 60.26 Y REE 129.48 | 147.86 | 144.41 | 182.71 | 165.69
Zr 127.60 | 141.60 | 147.30 | 173.10 | 163.50 || SLREE/YHREE| 6.79 4.32 6.21 7.37 7.21
Nb 9.19 10.21 10.35 12.94 12.09 Nb/Ta 9.79 10.12 10.20 10.10 10.15
Ba 137.30 | 162.10 | 195.60 | 340.70 | 301.70 La/Nb 2.77 2.62 2.69 2.82 2.73
Hf 3.97 4.19 4.41 5.27 5.05 (La/Yb) y 7.19 4.59 6.45 7.50 7.37
Ta 0.94 1.01 1.02 1.28 1.19 (Ce/Yb) y 5.68 3.61 5.10 5.89 5.74
Pb 48.84 85.83 36.09 45.38 35.81 (La/Sm) y 2.95 2.78 2.89 3.11 3.01
Th 19.74 19.34 21.14 29.23 26.32 (Gd/Yb) g 1.54 1.22 1.46 1.52 1.53
U 5.54 4.44 5.41 6.79 6.46 (Dy/Yb) y 1.29 1.44 1.27 1.17 1.18
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Fig.4 The TAS diagram( a,after Le Bas et al.,1986) and Nb/Y—Zr/TiO,x0. 0001 diagram (b,after Winchester et al.,1977)
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Formation® ;6—Tuff of Luolou Formation and Xinyuan Formation, Gannan region, this study
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Fig.5 Chondrite-normalized REE patterns (a) and primitive mantle-normalized multiple trace element diagrams (b) of the tuff
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Provenance of the volcanic ash in the bottom of Middle Triassic,

southwest margin of the South China plate: a case study of the tuff

in Gannan region, Zhebao, Youjiang basin

XTANG Kunpeng, AN Yayun, HE Yongzhong, ZHAO Lei, YI Chengxing, LIU Kuiyong,
ZHANG Housong, HUANG Yong, PAN Yingjuan, DENG Xiaojie
Guizhou Geological Survey, Guiyang, 550081

Objectives: The tuff interlayer is widespread in the bottom of Middle Triassic, southwestern margin of the

South China plate, and there exist different viewpoints about the provenance of the volcanic ash. The Youjiang basin

is located in the southwest margin of the South China plate, deposited a suit of marine sedimentation during Early—

Middle Triassic stage, which provides basis material for exploring the provenance of the volcanic ash.

Methods: This article focused on the Early Triassic and Middle Triassic tuff in Gannan region, Zhebao,
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Youjiang basin, based on the section measurement, biostratigraphic analysis results divided the limestone into 4
conodont zones, the Neospathodus pakistanensis zone, the Neospathodus waageni—N. abrupius zone, the
Neospathodus homeri—N. triangularis and the Chiosella timorensis zone, respectively, which determined the 17th
bed tuff as the bottom of Middle Triassic.

Results: The petrology analysis result shows that the tuff is subdivided into rhyolitic vitric tuff, belong to the
alkali series, all samples are characterized by relative enrichment in light rare earth elements ( LREE) , obvious
negative Eu anomaly, and displayed LILE (Rb, U, Th and Ba) enrichment and HFSE depletion (Nb, Ta, Ti and
P), analogues to those of typical subduction-related geochemical. Based on the age of the tuff determined by the
biostratigraphic and the isotope chronology, detailed comparative analysis through the regional distribution, the
mineral composition and the geochemical characteristics of Middle Triassic boundary tuff in southwestern margin of
the Yangtze plate, and the Lower—Middle Triassic volcanic rocks sequence features in Youjiang basin.

Conclusions; Based on the age determine of the tuff by the biostratigraphic and the isotope chronology,
combining with the regional distribution, the mineral composition and the geochemical characteristics of the Middle
Triassic boundary tuff in southwestern margin of the South China plate, and the Early—Middle Triassic volcanic
rock sequence features in Youjiang basin, detailed comparative analysis between the Middle Triassic tuff and the
volcanic rocks in southwestern margin of the Yangize plate and its adjacent region, and result show the Middle
Triassic Pingxiang—Shiwandashan volcanic belt is the provenance of the lower Middle Triassic volcanic ash,
Youjiang basin .

Keywords: tuff;conodont;middle Triassic;geochemical characteristics ;provenance ; Gannan region

Acknowlegements : This research is supported by China Geological Survey Project( No. DD20160020 ) and the
Geological Scientific Research Project; Bureau of Geology and Mineral Exploration and Development of Guizhou
Province ( No. QDKKH [ 2017 ] 28 ). Thank the anonymous reviewers for their constructive comments on this
research.

First author; XIANG Kunpeng, male, born in 1988, senior engineer, engaged in basic geology survey and
research work. Email ; xiangkp1988@ 163.com

Manuscript received on; 2018-10-27; Accepted on: 2019-01-14; Edited by: LIU Zhigiang

Doi: 10.16509/].georeview.2019.02.005



