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Abstract: The Lower Devonian Xiangyangsi Formation is located in the west of Changning—Menglian suture belt at the junction of
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the Gondwanaland and the Pan— Cathaysian continent in Gengga, Changning, western Yunnan. The chert was discovered in the
Xiangyangsi Formation for the first time, and the geochemistry of the chert was studied. Crinoidal stems with radiolarians and
diatoms are distributed in chert. An analysis of the data of major elements shows that the values of SiO, are relatively high, being in
the range of 85.43%—93.50%, the average ratio of Al/(Al+Fe+Mn) obtained in chert is 0.77, suggesting that the chert of the
Xiangyangsi Formation is characteristic of biogenesis activity, along with some chemical activity. An analysis of the data of REE
shows that the values of REE are 53.208x10 ¢, 8Ce has a value of 1.02, and 3Eu has a value of 1.01. The average ratio of Lay/Yby
and Lay/Yby is 0.99 and 0.84, suggesting the continental margin and deep—sea environment. With the rapid expansion of Changning—
Menglian Ocean, a wide chert deposition took place due to the regional synsedimentary fault on the continental margin of Baoshan
massif from Early Devonian. In combination with the characteristics of chert geochemical and the paleontological research, the
authors hold that the Xiangyangsi Formation in Gengga is characterized by deep —sea deposition on the continental margin of
Baoshan massif of Gondwanaland close to Changning—Menglian Paleo—Tethys Ocean.

Key words: Paleo—Tethys; Changning—Menglian belt; lower Devonian Xiangyangsi Formation; chert; sedimentary geochemistry;
tectonic environment
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Fig.1 Geological sketch map of the study area and location of Xiangyangsi Formation
1—Triassic; 2—Xiangyangsi Formation; 3—Silurian; 4— Devonian — Carboniferous; 5—Proterozoic; 6—Monzonitic granite; 7—Stratigraphic boundary;
8—Fault; 9— Axial trace of fold; 10—Location of Xiangyangsi Formation in Bailang; 11—Location of Xiangyangsi Formation in Gengga; 12—Granite;
13— Metamorphosed basement; 14—Study area; BS—Baoshan massif; CM—Changning — Menglian suture belt; YZ—Yangtze block;
KJw—West side of Kejie fault; XQ—Xigian fault; a—Shidian strata area; b—Gengma strata area; c—Lancang strata area; | —Yangtze block;

Il —Lanping—Simao massif; Il —Tibet—Yunnan massif; [V —Zhongdian massif
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Fig. 2 Outcrop pictures and photomicrographs of the chert from Xiangyangsi Formation in Gengga
a—Thin—layer chert, Xiangyangsi Formation, direction: 45°; b—Folds in chert, Xiangyangsi Formation, direction: 195°;

c—Bioclastic chert (with radiolarian and calthrop), Xiangyangsi Formation, plainlight; d—Bioclastic chert, Xiangyangsi Formation, crossed nicols;
e—Argillic chert, Xiangyangsi Formation, crossed nicols; f—Bioclastic chert, Xiangyangsi Formation, crossed nicols
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Fig. 3 Geological section of Xiangyangsi Formation in Gengga
1—Xiangyangsi Formation; 2—Lichaiba Formation; 3—Quartz sandstone; 4—Argillic siltstone; 5—Silty mudstone; 6—Pelite; 7—Chert;
8—Bioclastic chert; 9—Stratification line; 10—Attitude; 11—Sampling location and its serial number
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Table 1 Major element values of the chert and ratios in Xiangyangsi Formation of Gengga, Changning, western Yunnan (%)

FEY TiOy ALO; Fe,Os* FeO* MnO MgO CuO CaO NaO K0 P05 SiOy MnO/TiO, FeOy/TiO; ALOs/(ALOs+Fe;03) Al/(Al+Fe+Mn)
X 01 009 242 016 0.8 0008 0.18 0001 010 0.11 046 001 93.5 0.09 2.00 0.94 0.83
X-02 017 397 028 024 0003 029 0.002 010 010 089 0.02 9244 0.02 1.64 0.93 0.85
X-03 016 48 053 047 0014 033 0.003 0.11 011 090 0.02 91.76 0.09 3.31 0.90 0.77
X-04 008 19 020 023 0007 023 0001 020 020 043 006 9343 0.09 2.50 0.91 0.76
X-05 028 694 223 032 0225 079 0006 023 0.19 250 0.08 8543 0.79 7.96 0.76 0.65

1 *Fe SRR S B TR Y (010) A1 Optima5300 V HLEGHE 5 55 B T AOGH G A5 1 Fe A 25 il i, Fe™ )y Fe S Bl &

Fe 3. M D) A S BUA A I
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Fig. 4 Lithological section and sampling location of the chert along Xiangyangsi Formation in Gengga
1—Quartz sandstone; 2—Argillic sandstone; 3—Argillic siltstone; 4—Silty mudstone; 5—Pelite; 6—Chert; 7—Bioclastic chert
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Table 2 REE values of the chert and ratios in Changning—Menglian area, western Yunnan
PR VA M =S La Ce Nd Sm Eu Gd Tb Yb Lu  IREE 6Ce G6Eu Lan/Cen Lan/Ybn
JeEmis” 315 66.5 27.0 59 118 52 079 297 044
T X-01 564 1338 531 118 020 097 014 064 008 3069 109 088 0.89 0.82
X-02 1030 1825 878 176 038 160 027 104 014 4826 087 105 1.19 0.93
X-03 1047 2230 871 158 033 154 024 102 013 5175 105 101 0.99 0.97
X-04 486 1163 454 093 019 088 015 066 012 2723 116 1.00 0.88 0.69
X-05 1899 4068 2135 475 105 407 070 228 033 10811 093 112 0.98 0.78
WHET ML37 5290 10300 4450 795 098 732 109 258 035 2207 095  0.60 1.08 1.93
ML28 3000 58900 27.80 538 096 454 069 152 020 1300 093 09I 1.08 1.86
7% CNo7 440 90600 4670 927 178 903 151 393 054 2074 093 091 1.03 1.06
CNO4 858 16975 792 142 024 135 022 055 008 3739 093 08I 107 147
SO LC-33-4 216 559 294 661 121 491 094 270 041 102 099 0.82 0.75
LC-35-2 389 75.6 311 533 084 451 074 220 032 096  0.80 1.09 1.67
LC-36-5 219 357 129 232 054 223 036 131 021 089 111 1.30 1.58
LC-37-4 177 322 160 310 058 266 045 153 024 0.88 095 1.16 1.09
LC-37-7 449 78.8 304 412 062 432 063 322 052 092 069 1.20 131
nl 5% HA-5 8.81 1316 798 167 036 143 023 066 0.1 076 1.09 1.41 126
HA-9 697 1333 581 112 023 089 014 041 007 093  1.08 1.10 1.60
HA-12 3109 6348 2815 545 110 473 077 220 033 096  1.02 1.03 133
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