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Abstract: A large area of Carboniferous volcanic —sedimentary strata is exposed in the Changning —Menglian junction. The precise
determination of its age and the identification of the paleo —tectonic environment are of great significance for understanding and
restoration of Changning—Menglian zone and evolution of the Eastern Paleotethys Ocean.The detailed field geological survey and profile
surveying indicate that the contact between basalt and carbonate rock is conformity. A detailed microfacies analysis was carried out on
carbonate rocks, and four types of microfacies were identified, granular bioclastic limestone (MF1), spherulitic mud particles bioclastic
limestone (MF2), oolitic limestone (MF3) and coral clastic reef limestone (MF4) , indicating that the main carbonate rock was formed
in a shallow—water high—energy environment under a warmer tropical—subtropical palacoclimate background.Zircon U—Pb dating of the
tuff interbeded between carbonate rock and basalt yields the average age of 351.7%2.5 Ma, indicating that the eruption of basalt was in
the Early Carboniferous. This set of volcanic —sedimentary rocks include basalt, reef limestone, tuff, etc. with OIB —type geochemical

characteristics, and its tectonic environment is defined as ocean island —seamount, which is an important part of oceanic crust fragments in
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the Sanjiang orogen and records important information about the tectonic evolution of the Paleo —Tethys oceanic basin and the

formation process of the orogenic belt.

Key words: carbonate rock microfacies; zircon U—Pb dating; geochemistry; ocean island—seamounts; Western Yunnan
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Fig. 1 Tectonic map of the south part of the southwestern Sanjiang (a) ,geological map of the

Tuanjie area (b) and section of Yutangzhai Formation (c)
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Fig. 2 The representative CL images of zircons with analyzed spots of crystal tuff from the top of the Pingzhang Formation
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Fig. 4 Column of Carboniferous volcanic—sedimentary strata, field and microphotographs in the

Yutangzhai area, Cangyuan County,western Yunnan
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Fig. 5 Chondrite—normalized REE diagrams (a) and primitive mantlenormalized trace element

diagrams (b) of the Pingzhang Formation basalt
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Table 1 Major,trace element and REE compositions of the basalts from Pingzhang Formation
oy D0004— D0004— D0005— DO0005— D0005— D0005— D0005— D0005— PM101— PM101— PM101— PM101— PM102— PM102—

H1 H2 H1 H2 H3 H4 H5 H6 1H1 3H1 4H1 4H2 1H1 2H2

SiO, 42.92 45.7 45.61 45.67 43.54 41.42 43.67 42.55 42.88 43.25 43.28 43.59 45.57 45.8
AL, Oy 15.45 15.33 13.13 13.17 10.8 11.66 12.88 12.42 13.39 11.46 12.89 13.06 16.23 16.36
CaO 8.24 9.29 6.29 6.45 10.29 9.2 7.58 8.71 7.72 8.92 10.05 8.5 7.19 7.54
MgO 3.65 5.58 6.46 5.4 10.85 13.04 8.56 9.89 7.24 9.01 9.66 7.86 4.04 3.64
K,O 1.36 0.6 0.32 0.36 0.18 0.28 1.73 0.67 2.42 1.19 1.67 1.72 1.77 1.36
Na, O 4.08 4.51 4.44 4.13 3.2 1.7 3.49 3.96 2.32 1.85 2.12 1.68 3.95 4.54

TiO, 3.8 3.74 3.5 3.62 2.73 3.12 3.39 3.11 4.08 4.06 3.51 3.26 3.02 3
P,04 1.77 1.66 0.56 0.61 0.51 0.56 0.59 0.55 0.86 0.59 0.46 0.45 1.74 1.73
MnO 0.2 0.23 0.1 0.099  0.19 0.21 0.15 0.18 0.12 0.11 0.15 0.13 0.22 0.23
ek it 3.72 3.94 5.5 6.76 5.02 5.14 4.37 5.25 5.36 7 3.85 7.69 4.3 3.88
TFe, O, 14.65 9.27 14.01 13.63 12.57 13.52 13.48 12.62 13.42 12.45 12.12 11.94 11.85 11.81
Li 11.9 19.1 5.24 5.65 7.60 8.65 10.9 12.8 9.04 10.6 8.75 11.9 7.69 6.99
Be 2.63 2.73 1.49 1.94 1.55 1.10 1.47 1.75 1.81 1.32 1.32 1.36 3.35 4.02
Sc 16.7 16.0 28.0 28.7 26.7 27.8 27.8 26.0 26.8 321 33.1 33.5 11.2 11.3
\Y 225 177 281 311 176 295 150 150 234 311 328 325 123 132
Cr 8.12 6.58 427 437 637 535 445 413 251 630 466 470 5.43 3.63
Co 26.0 28.8 47.2 45.8 54.7 59.8 56.1 58.0 44.8 54.7 52.1 51.9 16.7 16.8
Ni 15.4 15.1 280 256 321 320 287 274 148 322 227 247 6.72 5.90
Cu 12.0 12.9 76.7 89.5 20.0 144 16.2 21.4 48.6 61.3 42.1 38.0 4.70 5.46
Zn 138 156 115 114 101 109 110 114 127 111 95.0 98.5 148 141
Ga 29.0 26.0 20.8 21.8 17.0 19.9 20.8 21.0 22.2 20.2 19.3 20.1 28.1 27.4
Rb 19.0 7.82 12.7 15.6 6.29 10.9 45.9 18.1 73.1 46.3 49.2 52.1 39.5 28.5
Sr 429 504 177 163 362 937 156 249 501 117 850 196 296 327

Y 55.9 54.6 36.1 39.2 27.1 31.0 32.3 31.4 43.2 32.8 28.7 28.7 61.9 61.9
Zr 488 485 324 335 233 289 317 293 451 286 229 227 591 588
Nb 93.4 92.0 63.2 64.0 49.0 58.5 59.4 55.4 78.0 49.5 49.2 45.1 111 111
Sn 3.40 3.26 1.93 2.62 1.79 2.22 2.08 1.69 2.41 2.07 1.85 1.66 3.94 3.93
Cs 0.66 0.37 0.67 0.42 0.33 0.36 1.88 1.30 1.53 1.06 0.86 2.17 0.53 0.43
Ba 163 176 47.2 55.3 127 96.3 227 129 969 208 994 852 212 315
La 74.2 71.9 50.4 51.0 40.6 43.7 47.6 44.2 63.0 40.0 36.2 35.8 95.3 91.5
Ce 168 163 101 99.5 84.1 95.0 96.6 91.7 128 82.0 74.8 71.0 212 209
Pr 22.3 21.5 12.7 13.1 10.2 11.4 11.8 11.2 16.5 10.7 9.16 8.99 27.8 28.2
Nd 97.0 92.9 52.3 53.8 41.3 47.1 48.8 47.5 66.9 47.1 39.7 39.0 119 117
Sm 19.7 19.3 11.1 11.3 8.58 9.69 10.1 9.86 13.4 10.3 8.29 8.14 24.3 23.9
Eu 6.01 5.92 3.39 3.62 2.70 3.05 3.27 3.01 4.02 3.22 2.66 2.63 7.23 6.93
Gd 17.3 16.6 9.46 9.56 7.25 8.65 8.42 8.45 11.7 8.85 7.43 7.12 20.0 19.4
Tb 2.27 2.31 1.34 1.39 1.04 1.22 1.26 1.19 1.61 1.25 1.04 1.05 2.66 2.55
Dy 12.6 11.6 7.47 7.70 5.69 6.53 6.95 6.47 8.74 6.92 5.80 5.86 13.4 13.5
Ho 2.18 2.17 1.34 1.44 1.05 1.20 1.23 1.18 1.59 1.30 1.08 1.14 2.50 2.49
Er 5.27 5.06 3.47 3.56 2.57 3.03 3.08 3.00 3.86 3.03 2.67 2.67 5.90 5.96
Tm 0.65 0.62 0.43 0.44 0.33 0.37 0.39 0.40 0.51 0.39 0.37 0.35 0.77 0.77
Yb 3.73 3.56 2.54 2.65 1.94 2.23 2.42 2.28 2.92 2.23 2.00 2.03 4.48 4.44
Lu 0.49 0.49 0.35 0.36 0.26 0.31 0.32 0.30 0.38 0.29 0.27 0.27 0.58 0.58
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B D0004— D0004— D0005— D0005— D0005— D0005— D0005— D0005— PM101— PM101— PM101— PM101— PM102— PM102—
H1 H2 H1 H2 H3 H4 H5 H6 1H1 3H1 4H1 4H2 1H1 2H2
Hf 11.7 11.6 7.62 7.93 5.63 6.88 7.45 6.97 10.2 6.96 5.62 5.62 14.0 13.9
Ta 5.53 5.46 3.81 3.84 3.04 3.45 3.65 3.31 4.83 3.07 2.94 2.79 6.60 6.79
Tl 0.036  0.013  0.021 0.016 ~ 0.016  0.020  0.067  0.037  0.045  0.036  0.039  0.051 0.049 0.027
Pb 3.82 3.97 3.06 2.70 3.38 3.67 2.60 1.80 4.78 2.05 2.82 2.26 4.07 4.34
Th 7.27 7.13 5.63 5.74 4.89 5.45 5.41 5.12 7.16 4.04 4.18 4.06 8.82 8.79
U 1.92 1.64 1.21 1.30 0.61 1.08 1.34 0.93 1.45 0.93 1.02 0.90 2.28 2.34
2 REE 431.29 416.54 257.44 259.51 207.63 233.49 242.21 230.76 322.64 217.45 191.48 186.04 535.04 526.19
(L/Yb)y  13.52 13.71 13.49 13.06 14.26 13.30 13.37 13.16 14.66 12.19 12.29 11.99 14.44 14.00

S3Eu
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Fig. 6 Tectonic setting discrimination of the basalts from Pingzhang Formation
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