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Abstract: In recent years, 1 ¢ 50 000 regional geological survey reveals that a set of intermediate —acid and acid volcanic rocks, pyroclastic
rocks and volcanic—sedimentary rocks of the Middle —Late Triassic are intermittently outcropped between the Lancang River fault in

western Yunnan and Baoshan block. They are mainly outcropped in Caojian, Yunlong County, Zhushan, Changning County, Dasijia,
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Fengging County, Mengku, Shuangjiang County, Manyan, Menghai County and other places, belonging to the volcanic —sedimentary
rock series in the interarc basin. The study focuses on the rhyolite outcropped in Caojian of Yunlong County.Its A/CNK value of 1.05—
2.44 indicates a peraluminous high—potassium calc—alkaline—potassic series. The zircon LA—ICP—MS U~-Pb ages of 235.8+4.9 Ma and
235.2%£5.6 Ma implies Middle Triassic. This set of volcanic rocks is chemically characterized by significant enrichment of high field
strength elements such as Nb, Ta, Th, Zr, Hf and Y, depletion of large ionic elements such as Sr and Ba, and high field strength elements
such as P and Ti.It is a low—grade partial melt under the condition of low—pressure amphibolite facies of metamorphic sedimentary rocks
in the middle—upper crust.It is the result of the combined heating, warming, uplifting, decompression and melting caused by upwelling
of deep mantle materials in the process of regional crustal relaxation after collision orogeny.Southward to Fengqing County, Shuangjiang
County and other places, this set of volcanic rocks gradually transit to a quasi —aluminum —peraluminous series of high potassium calc—
alkaline —calc—alkaline. The cobweb diagram of trace element ratio shows obvious negative anomaly of "T—N~—T", which indicates a high
degree of partial melting under the conditions of high — pressure amphibolite facies — granulite facies of the middle —lower crust
metasomatized by subduction fluid under the conditions of uplift and decompression. Although there are some differences in magma
source, partial melting degree and temperature —pressure conditions for magma formation, these Triassic volcanic rocks are all the
reflection of the deep process of transition from oceanic tectonic system to continental tectonic system on the surface after the closure of
the Paleo—Tethys Ocean.

Key words: Middle Triassic rhyolite; uplift decompression melting; inter arc basin; tectonic system transition; western Yunnan
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Fig. 1  Geological map showing sampling location of the study area
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Table 1 Assay data of major,trace and rare earth elements of Triassic rhyolite in the Caojian area
D8620 D8621 D8621 PM022 PM022 PM022 PMO22—34—2 PMO021 PMO021 PMO021 PMO021
—-1-2 -1-1-1 —1-1—2 —24-1 —28-1 —31-2 —15-1 —-17-1 —-17-12 —19-1
f[]% ~ e S e S e S e ~ . > Py D
TP PO PO 7 ¢ sl o
ks &) ks & ks & B ks & ks & B
Si0, 76.41 71.79 70.81 75.76 76.08 71.71 72.34 76.38 76.54 73.25 76.84
TiO, 0.25 0.41 0.43 0.31 0.31 0.41 0.40 0.31 0.28 0.31 0.30
Al, Oy 13.28 11.98 12.07 11.76 10.95 12.35 11.70 12.14 11.01 12.62 10.60
Fe,O, 2.36 1.61 1.87 2.62 3.33 2.17 1.98 1.79 2.80 2.50 1.92
FeO 0.28 4.12 4.55 0.15 0.75 3.28 3.32 0.32 0.52 0.37 1.18
MnO 0.02 0.21 0.35 0.005 0.003 0.29 0.24 0.01 0.05 0.11 0.11
MgO 0.15 0.30 0.30 0.18 0.11 0.32 0.29 0.18 0.12 0.21 0.15
CaO 0.07 0.43 0.42 0.05 0.04 0.38 0.28 0.25 0.28 0.40 0.20
Na, O 0.17 2.52 2.45 0.21 2.27 1.80 2.70 1.40 2.44 2.07 2.46
K,O 4.66 5.24 5.24 6.85 4.66 5.20 5.30 5.98 4.98 7.25 5.12
P,O; 0.01 0.05 0.04 0.02 0.01 0.05 0.05 0.04 0.01 0.03 0.01
CO, 0.043 0.043 0.043 0.10 0.05 0.07 0.07 0.032 0.032 0.043 0.28
Rk 1.99 0.48 0.53 1.72 1.12 1.34 0.66 0.94 0.49 0.48 0.57
J58an 99.66 99.13 99.07 99.65 99.62 99.30 99.25 99.73 99.51 99.59 99.45
La 57.24 247.30 237.70 95.17 95.41 121.61 226.48 111.17 219.24 197.20 207.79
Ce 125.45 452.99 435.18 177.17 154.22 317.12 547.74 221.60 415.27 337.91 399.22
Pr 13.46 53.74 51.44 23.79 20.73 26.42 55.28 27.18 41.62 37.14 39.37
Nd 48.67 200.13 192.36 96.20 82.73 98.50 180.99 93.67 142.99 129.28 137.93
Sm 10.96 36.30 34.70 23.06 18.28 17.61 32.47 18.69 29.25 25.58 28.14
Eu 0.36 2.33 2.21 0.79 0.55 1.21 1.90 0.74 0.68 1.42 0.81
Gd 11.82 32.21 31.03 23.50 19.98 17.19 27.30 15.61 25.98 21.68 25.17
Tb 2.53 5.48 5.26 4.59 3.92 2.96 4.77 2.53 4.28 3.57 4.13
Dy 15.61 30.18 29.16 27.70 23.65 17.81 27.10 14.59 25.23 20.37 23.78
Ho 3.06 5.77 5.53 5.11 4.25 3.32 4.87 2.75 4.79 3.88 4.49
Er 8.42 15.10 14.22 13.59 10.73 8.84 12.42 7.64 13.18 10.70 12.33
Tm 1.20 2.09 1.95 1.86 1.40 1.18 1.65 1.10 1.88 1.52 1.73
Yb 6.76 12.21 10.72 9.87 7.33 6.34 8.76 6.65 10.98 9.10 10.40
Lu 0.81 1.48 1.33 1.25 0.94 0.83 1.10 0.89 1.42 1.29 1.38
Y 69.37 146.50 140.50 124.34 102.20 81.07 118.63 66.31 120.93 113.40 113.30
SEu 0.10 0.20 0.20 0.10 0.09 0.21 0.19 0.13 0.07 0.18 0.09
d3Ce 1.05 0.91 0.91 0.87 0.80 1.29 1.15 0.94 0.98 0.89 1.00
(La/Sm) 3.29 4.29 4.31 2.60 3.28 4.34 4.39 3.74 4.72 4.85 4.65
(Gd’Yb) 1.41 2.13 2.34 1.92 2.20 2.19 2.52 1.89 1.91 1.92 1.95
Zr 1298.5 1948.1 1943.6 1508.9 1338.2 1353.6 1563.9 753.5 1381.8 7141 1290.0
Zn 53.45 251.69 334.32 34.18 81.03 144.61 351.23 66.30 127.30 121.25 233.76




1100 H Wi 1B IR GEOLOGICAL BULLETIN OF CHINA 2021 4F
e
D8620 D8621 DB8621 PMO022 PMO022 PMO022 PMO021 PMO021 PMO021 PMO021
PM022-34-2
-1-2 —1-1-1 —-1-1-2 —24—1 —28—1 —31-2 —=15-1 —-17-1 =172 —=19-1
TR
o was mas s DCEF RN RER R WRR RER IR
Rs'E = sl 3 &=y 3=y N NN NN NN NN NN NN
MECE TECAE ke & =3 MaCH s &= s &= MarH
% 1.7 2.75 2.77 3.69 1.56 3.59 411 6.81 5.79 5.00 2.61
Th 36.81 31.92 36.72 27.99 29.43 25.39 31.20 23.98 35.10 33.62 32.27
Sc 0.92 1.62 1.47 3.48 3.13 3.53 3.78 2.55 0.86 2.26 1.36
Sr 9.1 87 84 18.2 17.2 74.2 53.3 14.97 34.80 21.48 11.09
Rb 250.90  211.36 190.06 28285  236.00  211.95 21825  231.61 294.69 27921  228.38
Ni 1.35 0.4 0.3 1.23 1.42 0.63 1.01 3.76 2.36 2.01 1.29
Nb 192.00 31020  355.80  147.16 126.66  300.46  273.65 79.72 185.33  131.58  140.87
Cu 8.76 3.44 3.45 2.18 1.92 3.06 2.80 3.37 7.07 2.91 2.72
Cr 8.6 18.4 215 6.09 9.74 10.29 11.52 7.03 11.16 9.25 9.67
Co 0.47 1.24 0.62 0.31 0.73 0.39 0.51 1.04 0.83 0.70 0.26
Ba 95.0 143.1 140.6 190.93 25.68 123.17 90.16 87.82 1123.79 24422 74.15
Hf 33.9 47.3 46.4 37.0 33.1 32.1 36.6 21.30 39.50 18.70 37.10
Ta 12.13 13.83 17.32 7.97 9.29 13.11 16.97 5.17 10.91 9.39 8.28
U 9.90 3.62 3.95 2.12 2.53 3.98 3.99 2.03 5.02 5.85 4.45
Pb 27.96 33.35 37.78 39.80 17.88 27.34 27.54 19.68 27.00 32.62 26.08
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Fig. 3 SiO,—K,O diagram(a)and B—A diagram(b) of Triassic rhyolite in the Caojian area
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£ 2 H5 D8620-1-2 #1 D8663-1-1 A U-Th-Pb RIES &R
Table 2 U-Th-Pb isotopic analysis results of zircon D8620—1-2 and D8663—1—1 Samples

S JLHE/107° R R L fE R R4/ Ma

%% Pb Th U Y Wpp/pp Ho PPy/PU Ho Ppy/PU Ho PPh/?Pb Ho PPh/PU o /U Ho

D8620—1-2
01 11 104 169 0.61 0.0536 0.0022  0.2749 0.0111  0.0375 0.0007 354 97 247 9 237 4
02 12 125 201 0.62  0.0565 0.0025 0.2918 0.0130 0.0375 0.0007 472 96 260 10 238 4
03 12 121 216 0.56 0.0516 0.0015  0.2657 0.0076  0.0375  0.0007 333 60 239 6 238 4
04 11 111 203 0.55 0.0514 0.0016  0.2638 0.0083 0.0374 0.0008 261 69 238 7 237 5
05 9 75 140 054  0.0544 0.0025 0.2803 0.0119 0.0380 0.0008 387 104 251 9 240 5
06 11 114 187 0.61 0.0531 0.0017  0.2770  0.0086  0.0380  0.0007 345 72 248 7 241 5
07 12 112 186 0.60 0.0520 0.0020  0.2684 0.0106 0.0375 0.0007 287 89 241 8 238 4
08 11 104 194  0.53  0.0547 0.0022 0.2781 0.0107 0.0371 0.0007 467 89 249 9 235 4
09 24 239 377 0.64 0.0544 0.0017  0.2794 0.0091 0.0372  0.0006 387 68 250 7 236 4
10 12 109 208 052  0.0558 0.0023 0.2934 0.0153 0.0375 0.0007 456 125 261 12 237 4
11 12 106 211 0.50 0.0546 0.0021 0.2886  0.0110 0.0384  0.0006 398 85 257 9 243 4
12 12 114 209 0.55 0.0577 0.0026  0.3078 0.0137  0.0390  0.0008 517 102 272 11 247 5
13 15 139 240 058  0.0547 0.0020 02820 0.0100 0.0376 0.0006 398 79 252 8 238 4
14 11 88 166 0.53 0.0574 0.0018 0.3205 0.0111  0.0406  0.0009 509 70 282 9 256 5
15 8 76 157 0.49 0.0559 0.0023  0.2909 0.0132  0.0377  0.0008 450 117 259 10 239 5
16 9 70 208 034  0.0559 0.0022 02926 0.0116 0.0384 0.0010 456 82 261 9 243 6
17 11 114 209 0.55 0.0500 0.0018  0.2487 0.0088 0.0363  0.0006 195 81 226 7 230 4
18 9 72 159 0.45 0.0582 0.0030  0.3008 0.0132  0.0386 0.0012 600 111 267 10 244 7
19 14 154 210 073  0.0558 0.0018 0.2859 0.0087 0.0374 0.0007 443 75 255 7 237 4
20 9 80 161 050  0.0557 0.0017 02870 0.0095 0.0375 0.0007 443 69 256 7 237 5

D8663—1-1
01 15 125 231 054  0.0505 0.0039 0.2497 0.0196 0.0365 0.0011 220 178 226 16 231 7
02 20 203 295 0.69  0.0544 0.0035 0.2775 0.0178 0.0373 0.0009 387 143 249 14 236 6
03 20 163 264  0.62  0.0544 0.0026 0.2769 0.0141 0.0379 0.0013 387 109 248 11 240 8
04 26 234 425 055  0.0483 0.0021 0.2682 0.0125 0.0401 0.0010 122 100 241 10 253 6
05 14 130 248 0.52 0.0543 0.0028  0.2815 0.0147 0.0377  0.0009 389 117 252 12 238 6
06 79 176 596  0.29  0.0647 0.0018 1.0503 0.0349 0.1181 0.0030 765 64 729 17 720 18
07 41 202 198  1.02  0.0580 0.0027 0.6498 0.0334 0.0826 0.0024 528 104 508 21 512 14
08 16 164 269 0.61 0.0474 0.0029  0.2110 0.0122  0.0326  0.0009 78 131 194 10 207 6
09 14 109 194 056  0.0579 0.0030 0.3039 0.0184 0.0387 0.0014 528 115 269 14 245 9
10 132 151 266 0.57 0.1046 0.0020  4.1142 0.1054 0.2857 0.0063 1706 36 1657 21 1620 32
11 14 113 209 054  0.0570 0.0030 02829 0.0155 0.0370 0.0014 500 117 253 12 235 8
12 28 260 234 1.1  0.0545 0.0034 02981 0.0184 0.0401 0.0011 391 141 265 14 254 7
13 50 170 152 1.12 0.0750 0.0031 1.1216  0.0542 0.1102  0.0040 1133 83 764 26 674 23
14 14 137 240 057  0.0575 0.0031 02901 0.0160 0.0370 0.0011 522 121 259 13 234 7
15 293 305 752 0.41  0.1047 0.0023 4.0403 0.1177 0.2808 0.0076 1709 36 1642 24 1596 38
16 10 87 191 0.46 0.0532 0.0048  0.2510 0.0228 0.0341  0.0011 345 206 227 19 216 7
17 17 148 257 057  0.0483 0.0029 02412 0.0137 0.0371 0.0012 122 128 219 11 235 8
18 12 109 278 039  0.0487 0.0025 02501 0.0160 0.0371 0.0012 132 =73 227 13 235 7
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