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Fig. 1 Sketch geological map of study area with locations of sampling site( Fig. | a modified from He B et al . Xu Y G et al * .)
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Fig.2  Stratigraphic columns along four profiles with indication of the analyzed sample
1 . R (wt%)
Table 1 Major elements compositions( wt%) of Qiubei Dongpan and Laibin region
P14R414 P19-R-54 P29-RI4 P46-R4- DP2-6 DP23 164E 175 178
@ @
Si0, 97.57 94.31 87.81 96.76 80.46 84.82 60. 14 92.09 95.43
TiO, 0.08 0.01 0.23 0.02 0.28 0.27 0.01 0.00 0.01
Al, Oy 1.05 0.21 2.11 0.53 8.27 7.14 0.05 0.01 0.02
TFe, 05 0.42 0.06 1.80 0.12 4.25 1.77 0.23 0.65 0.72
MnO 0.00 0.00 0.03 0.01 0.15 0.27 0.01 0.01 0.01
MgO 0.03 0.03 0.06 0.00 1.37 0.79 0.34 0.12 0.10
CaO 0.03 3.33 4.05 0.08 0.42 0.52 22.04 4.20 1.75
Na, O 0.01 0.02 0.02 0.01 0.23 0.82 0.01 0.01 0.02
K,0 0.12 0.01 0.33 0.02 1.48 1.31 0.02 0.02 0.04
P, 05 0.00 <0.005 0.23 <0.005 0.04 0.04 0.04 0.01 0.01
ALO,/( ALO, + Fe,0,)  0.71 0.79 0.54 0.82 0.47 0.32 0.61 0.62 0.71
Fe, 05 /TiO, 5.39 5.77 7.89 5.88 8.10 48.70 21.87 17.33 13.09
Al/( Al + Fe + Mn) 0.65 0.72 0.46 0.76 0.59 0.72 0.13 0.01 0.02
40 @ M OXe) .
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Fig.3 Petrogeological characteristics of Wuchiapingian cherts of Qiubei Southeast Yunan
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Fig.4 Shale-normalized REE distribution patterns of Upper Permian Wuchiapingian cherts of Qiubei Dongpan and Laibin region
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Table 2 Rare earth elements compositions of Wuchiapingian B 6
cherts of Qiubei Southeast Yunan
PI4R414  PI9RS54  P29R74  P46-R4d
La 4.408 0.667 6.764 1.641
Ce 5.084 0.822 12.222 1.841 °
Pr 0.947 0.166 1.800 0.462 12 .
Nd 3.308 0.698 7.628 1.811
Sm 0.745 0.168 1.757 0.421
Eu 0.172 0.030 0.475 0.084 >
Gd 0.679 0.186 1.853 0.339
Tb 0.124 0.030 0.283 0.054
Dy 0.712 0.168 1.651 0.306
Ho 0.125 0.038 0.333 0.060 2.1
Er 0.322 0.108 0.906 0.166 30
Tm 0.044 0.017 0.123 0.027
Yb 0.266 0.091 0.713 0.153 .
Lu 0.038 0.016 0.105 0.023 Si0,/A1,0, Al O,
Y 2.899 1.940 9.829 1.542 . Si0,/ALO, Al O, ( 9
LaN/YbN® 1.419 0.625 0.812 0.916 .
o Si0,/AlL,0, Al O,
LaN/CeN® 1.755 1.643 1.120 1.804
(La/Yb) C®  11.257 4.961 6.441 7.271
(La/Ce) C®  2.243 2.099 1.431 2.305 : Si0, /Al O,
Ce/Ce* 0.609 0.605 0.858 0.517 AL O .
Eu/Eu* 1.036 0.733 1.129 0.955 23 '
SEu 0.737 0.521 0.803 0.679 o
SREE 16.974 3.205 36.614 7.390
G ; @: ; Cel/Ce” = .
2Cey/( Lay + Pry); Eu/Eu” = Euy/( Sm N° Gdy) '?; 8Eu = Fug/ Si0, /Al 0, P29 80
(Sm C" Gdg) 2.
Ce P19 10000
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Fig.5 Si0,/Al, 0, versus Al,O;diagram of Upper Permian

Wuchiapingian cherts of Qiubei

Dongpan and Laibin region
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Al Ti Fe Yby Lay/Cey
Mn 28 31 . 25 ~27 .
Al/( Al +Fe + Mn) 0.4
0.4 ? 0.01( )
0. 6( ) 82 Eu B
Al/( Al + Fe + Mn) 0.46 ~0.76 P29 o
0.6 0.65 P29
P29 . Lay/Yby 1.49 ~1.74
Al—Fe—Mn Lay/Yby 0.70
Fe Al s 34
Al=Fe=Mn  ( 6) Lay/Yby .
P19 P19—R—5—1
Lay/Yb, 0.63 0.70
° Mn P19—R—5—1
Mn Al » Pl4—R—11—1 Lay/
Al,O4/( AL O, + Fe, Yb, 1.42
0,) S 0.8~1.0
AL 0,/( ALO, + Fe, 0,) 0.54 ~0.82 . La,/Yb,
(0.5~0.9) . Fe,0,/ 4.961 ~11.257 dEu
Ti0,—AL 0, /( AL O, + Fe,0,) ( 7a) 0.521 ~0. 803
o Ce/Ce" o
Murray et al ** %
Ce/Ce" 0.29 Ce/Ce" 0.55
Ce * CelCe’ 0.67
~1.35, Ce/Ce’
0.517 ~0.858 Ce
0 Lay/Cey 0.5
~1.5 1.0~2.5
3.5,
Lay/Cey 1.12 ~1.80 Lay/Cey—
AL, 0,/( AL O, + Fe,0,) ( 7b)
Eu
6 . ]
AlFeMn (- Adachi - #) Eu/Eu”  0.733 ~1.036
Fig.6 Al—Fe—Mn diagram of Upper Permian
Wuchiapingian cherts of Qiubei Dongpan and L
P29—R—7—1 Eu/Eu 1.129

Laibin region( after Adachi et al. *)
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Fig. 8 Litofacies paleogeography map of Longtan Age of Late Permian of South China( Modified from Feng Zengzhao )
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Geochemical Feature of Upper Permian Wuchiapingian Cherts of
Qiubei Region Southeast Yunnan and Its Geological Significance

LIU Jiaqiang WANG Xundian ZHOU Hong-ui  GAO Jin-han
YU Lei  MAO ZhiHfang ZHENG Nan

( School of the Earth Sciences and Resources China University of Geoscience Beijing 100083)

Abstracts: Cherts of the Late Permian occurred extensively in the Dian-Qian-Gui region which provide critical infor—
mation with respect to the study of tectonic setting and the formation of sedimentary basins. At present most attention
has been focused on Guangxi and Southwestern Guizhou however few relevant research has been carried out in
Southeast Yunnan. Based on petrogeology and geochemistry  the Wuchiapingian cherts of Upper Permian of Qiubei
region Southeast Yunnan have been systematically studied. The results show that all samples except P29 have much
higher SiO,/ Al,O, ratios (>80) Al/( Al + Fe + Mn) ratio between 0.46 and 0.76; Ce/Ce” and La,/Ceyratios are
0.517 ~0.858 and 1. 12 ~1.80 respectively; Chondrite—normalized REE patterns of the cherts characterized by sig—
nificant negative Eu anomalies and LREE enrichment; Besides the NASC-normalized Eu/Eu" ratio of P29 is 1. 129.
Combining with the published geochemical data of cherts from the equivalent horizons of Dongpan and Laibin region
we draw a conclusion that ( 1) The cherts of Qiubei and Dongpan region developed in a setting of continental marginal
in the late Permian  and terrestrial debris is the main material source of the cherts of Dongpan. Meanwhile the
cherts of Qiubei are characteristic of biogenesis and received little terrigenous input and those of Laibin were deposi—
ted in an ocean basin with influence of submarine hydrothermal fluid and no input of terrigenous materials; the Eu/
Eu’ ratio of P29 is 1. 129 which reflects its hydrothermal influence and implies the movement from both( either)
Emeishan Mantle and( or) regional fault; During the late Permian the water depth of Qiubei region deepen gradually
from west to east with low water energy.

Key words: Southeast Yunnan; Upper Permian Wuchiapingian; cherts; geochemical feature



