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Geological and geochemical characteristics and tectonic setting of
Triassic volcanic suite in Guanfang area along South Lancangjiang belt

ZHANG Cai-hua, LIU Ji-shun and LIU De-li
(College of Geoscience and Environmental Engineering, Central South University, Changsha,410083)

Abstract: The volcanic suite of Guanfang area occurs in the north of South Lancangjiang magmatic tectonic zone
within the Sanjiang Three-River tectonic belt. A volcanic suite composed of acidic volcanics of Manghuai Forma-
tion and basic volcanics of Xiaodingxi Formation was extruded in the Guanfang area in the middle-Late Triassic
period. With high silica(SiO, =75.49% on average), rich potassium(K,O=3.88% on average), low titanium
(TiO,= 0.136% on average) and A/CNK high than 1. 1(1.53 on average), the acidic volcanic rocks of
Manghuai Formation belong to potassium-rich calc-alkali rhyolitic volcanic rock series. The rocks have an aver-
age 2 REE of 276.85 % 10 ® and show evident nagative Ti, P and Eu anomalies as well as positive K, Rb, Ba,
Th anomalies in the trace element spider diagrams. Basic volcanic rocks of Xiaodingxi Formation are also en-
riched in potassium(K,O= 2.68% on average), with their Rittmann index varies in the range of 65.92% ~
75.68% (6=6.27 on average), thus belonging to potassium-high calc-alkali basalt-shoshonite series. The REE
distribution pattern is slightly right oblique with an average > REE of 171.83 %10 ®, and there exist no or very
weak nagative Eu anomalies. The rocks show evident K, Rb, Ba, Th positive anomalies and Ti, Y, Yb, Cr

nagative anomalies in the trace element distribution pattern . According to the rock assemblage as well as geological
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and geochemical characteristics, it is suggested that the Triassic volcanic suite in Guanfang area along South
Lancangjiang belt of Yunnan Province should be composed of epicontinental arc-volcanic rocks.
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Fig. 1 Geological sketch map showing the distribution of volcanic rocks in Guanfang area along South Lancangjiang
belt modified from 1 200 000 geological map of Yunxian-Jinggu area
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1—Cretaceous Nanxing Formation 2—Cretaceous Jingxing Formation 3—Jurassic Hepingxiang Formation 4—Upper Triassic Xiaodingxi Forma-
tion 5—Middle Triassic Manghuai Formation 6—Upper Permian 7—granite 8—diorite 9—unconformity 10—copper deposit spot

11—geological boundary 12—fault 13—study area 14—river
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Fig. 2 Xiangyangshan geological section of Triassic volcanic rocks in Guanfang area
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1—sandstone 2—basalt with pyroxene porphritic crystal 3—basalt with fumarolic structure 4—basalt with amygdaloidal structure 5—basalt with
massive structure 6—shoshonite 7—dolerite 8—rhyolite and rhyolitic breccia 9—sampling location and its zerial number 10—diabase 11—fault
12—attitude of strata 13—parallel unconformity 14—drill 15—Middle Triassic Manghuai Formation 16—1st Submember of 1st Member

of Upper Triassic Xiaodingxi Formation 17—basaltic tuff 18—gallery
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Table 1 Chemical composition of volcanic rocks in Guanfang area
SO, ALO; Fe,O; FeO CaO MgO K,O NaO TiO, P,Os MnO CO, total ALK A CNK * Mg
YBS-1 74.69 10.90 0.842 1.78 1.83 0.756 4.09 0.820 0.136 0.044 0.064 1.77 2.25 99.97 4.91 1.19
YBS-2 79.07 10.62 1.06 0.854 0.204 0.340 3.49 2.02 0.127 0.040 0.027 1.76 0.37 99.98 5.51 1.46
YBS-3 71.35 14.80 1.34 1.58 0.660 0.701 4.26 1.87 0.160 0.040 0.032 3.28 1.06 101.1 6.13 1.65
YBS-4 76.83 11.36 0.734 1.40 1.01 0.493 3.66 0.122 0.119 0.041 0.054 3.50 1.56 100.9 3.782 1.83
935-1 52.39 16.64 8.27 1.38 2.92 4.60 3.30 5.80 1.29 0.441 0.181 2.26 0.221 99.75 9.16 0.48
935-2 52.99 16.60 5.62 2.57 2.84 4.93 5.46 3.93 1.09 0.395 0.293 2.80 0.267 99.79 9.39 0.54
1286-1 48.99 16.95 4.18 5.19 3.28 6.15 2.96 4.48 1.57 0.550 0.501 4.00 0.209 99.01 7.44 0.55
1286-2 50.47 16.33 5.49 3.68 3.26 6.43 3.06 4.96 1.19 0.406 0.510 3.5 0.883 100.2 8.02 0.57
1300-1 50.63 16.99 3.46 5.56 6.16 5.55 2.52 3.14 1.32 0.359 0.300 3.50 0.720 100.2 5.66 0.53
1300-3 57.33 17.20 2.46 4.48 5.76 3.46 2.16 3.72 0.996 0.243 0.108 2.20 0.098 100.2 5.88 0.48
1420-1 52.01 16.93 3.61 4.22 2.47 6.36 4.14 4.19 1.08 0.293 0.199 4.34 0.790 100.6 8.33 0.60
1420-2 52.11 16.23 5.40 2.70 4.21 3.96 2.37 6.02 1.03 0.290 0.151 3.44 2.95 100.9 8.39 0.48
1530-1 52.66 16.53 6.08 3.14 2.40 5.13 2.06 6.02 1.30 0.464 0.111 3.57 0.348 99.81 8.08 0.52
1530-6 52.07 15.29 0.525 8.04 2.30 4.99 1.19 5.98 1.24 0.476 0.144 4.34 0.325 96.91 7.17 0.51
1576-1 53.45 16.48 4.97 4.15 7.34 4.45 1.58 3.25 1.34 0.554 0.150 2.65 0.052 100.4 4.83 0.48
1600-1 52.93 16.27 6.36 3.26 6.24 4.27 2.58 3.65 1.28 0.536 0.320 2.38 0.186 100.3 6.23 0.46
1600-2 53.07 16.35 5.62 3.78 3.79 4.71 2.71 4.50 1.30 0.541 0.257 2.84 0.058 99.53 7.21 0.49
1626-1 53.35 16.05 4.65 4.14 4.92 4.42 2.50 4.97 1.25 0.540 0.210 2.94 0.441 100.4 7.47 0.49
1626-3 51.31 14.58 6.60 2.65 6.46 3.45 1.55 6.25 1.13 0.474 0.200 3.88 1.70 100.2 7.8 0.42
3080E1 X
RSDY% 0.9 * Mg =Mg Mg+Fe’* A CNK=ALO; CaO+NayO+K,0 ALK =NayO + K;0
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Table 2 REE and trace element composition of volcanic rocks in Guanfang area

YBS-1 YBS2 YBS-3 YBS-4 935-1 935-2 1286-11286-2 1300-1 1300-3 1420-1 1420-2 1530-1 1530-6 1576-1 1600-1 1600-2 1626-1 1626-3
La 72.8 39.9 35.8 53.5 29.5 34.4 32.1 26.3 32.6 29.5 32.6 36.8 30.6 33.7 38.6 42.3 37.4 37.9 43.7
Ce 106 61.8 65.3 91.8 49.8 55.3 49.9 42.9 50.3 48.0 47.6 56.2 59.8 59.5 67.8 61.6 60.0 57.3 63.3
Pr 12.8 8.19 8.39 10.8 6.17 6.37 6.68 6.09 5.82 5.26 6.62 6.88 7.83 7.18 8.34 8.50 8.73 6.76 7.24
Nd 48.3 26.1 31.2 34.8 25.2 26.1 30.1 25.6 28.8 21.6 25.8 27.3 31.4 33.7 33.2 35.5 31.3 32.9 30.4

Sm 10.6 7.72 7.93 9.89 5.88 6.27 6.62 5.63 6.31 5.05 5.50 5.63 7.29 6.82 7.76 7.73 7.75 6.77 6.69
Eu 1.00 0.29 0.35 0.33 1.48 1.50 1.64 1.64 1.56 1.33 1.51 1.40 1.73 1.96 1.76 1.88 1.93 1.90 1.71
Gd 8.11 7.15 7.49 8.04 4.41 4.52 5.34 4.47 4.90 3.93 4.14 4.10 5.68 5.66 6.02 5.71 5.66 5.25 4.91
Th 1.41 1.36 1.38 1.48 0.65 0.68 0.86 0.68 0.80 0.62 0.67 0.68 0.88 0.91 0.94 0.91 0.91 0.79 0.79
Dy 9.45 10.2 11.0 10.9 4.24 4.34 5.47 4.40 4.72 3.59 4.14 3.92 5.02 5.48 5.34 5.88 5.50 5.27 4.63
Ho 1.87 2.16 2.53 2.32 0.82 0.8 1.01 0.76 0.86 0.59 0.74 0.71 1.0 0.99 1.09 1.06 0.99 0.94 0.92
Er 5.44 6.53 7.63 6.84 2.21 2.35 2.84 2.24 2.37 1.81 2.12 1.95 2.66 2.80 3.11 3.10 2.99 2.90 2.52
Tm 0.79 1.00 1.16 1.04 0.34 0.36 0.39 0.33 0.36 0.26 0.32 0.28 0.41 0.40 0.48 0.48 0.41 0.41 0.37
Yb 5.14 6.21 7.48 6.23 2.01 2.11 2.49 2.15 2.20 1.60 1.84 1.81 2.50 2.50 2.83 2.79 2.76 2.43 2.23
Lu 0.61 0.70 0.89 0.76 0.28 0.29 0.35 0.31 0.29 0.20 0.27 0.26 0.34 0.36 0.39 0.37 0.35 0.36 0.30
Y 52.3 51.4 58.6 54.2 17.1 18.4 18.5 18.5 17.2 15.1 14.6 15.7 25.2 26.5 27.8 24.5 28.5 23.9 18.3

2REE 336.6 230.7 247.1 292.9 150.1 163.8 164.3 142.0 159.1 138.4 148.5 163.6 182.3 188.5 205.5 202.3 195.2 185.8 188.0

LH 295 1.66 1.52 2.19 3.68 3.83 3.41 3.20 3.72 4.00 4.15 4.56 3.17 3.13 3.28 3.52 3.06 3.40 4.38
oEu 0.36 0.13 0.15 0.12 0.96 0.92 0.92 1.09 0.93 0.99 1.04 0.95 0.89 1.06 0.85 0.93 0.96 1.06 0.98
oCe 0.72 0.73 0.82 0.81 0.79 0.78 0.73 0.74 0.76 0.80 0.69 0.74 0.85 0.82 0.81 0.69 0.72 0.75 0.73
La Yby8.03 3.64 2.71 4.87 8.32 9.24 7.31 6.93 8.40 10.45 10.04 11.52 6.94 7.64 7.73 8.59 7.68 8.84 11.10
[aSmy4.81 3.62 3.16 3.79 3.51 3.84 3.39 3.27 3.62 4.09 4.15 4.58 2.94 3.46 3.48 3.83 3.38 3.92 4.57
Gd Yby0.84 0.61 0.53 0.69 1.17 1.14 1.14 1.10 1.18 1.30 1.20 1.20 1.21 1.20 1.13 1.09 1.09 1.15 1.17
Cr 8.90 3.70 3.80 1.50 68.7 57.5 88.7 118 112 29.2 81.3 95.6 98.9 102 94.8 87.9 107 107 106
Co 250 <1 <t 4.10 23.5 22.9 22.1 26.3 26.6 18.9 27.3 24.5 24.9 29.7 24.8 26.0 21.6 22.6 20.1

Rb 177 150 272 165 82.4 166 75.1 61.4 117 68.9 174 25.2 43.8 23.8 37.9 91.9 84.7 95.4 31.3
Sr  34.9 33.7 43.3 57.7 439 263 380 277 506 507 366 167 301 170 456 513 409 360 219
Ba 461 390 190 94.4 1180 1110 1290 913 528 359 812 303 308 158 358 580 536 379 192
\Y% 6.48 4.24 3.10 4.16 180 155 194 189 201 154 183 203 261 163 201 192 181 208 105
Nb 23.3 37.2 46.1 36.2 14.0 13.7 17.9 15.2 12.9 9.12 10.3 9.76 11.4 13.1 15.3 14.4 15.3 14.3 13.4
Ta 0.74 2.61 3.47 2.97 0.84 0.60 1.60 1.22 <0.5 <0.5 <0.5 0.89 <0.5 0.80 0.74 1.47 0.45 0.3 0.62
Zr 149 299 385 281 143 171 183 177 162 139 142 114 153 146 200 18 191 200 190
Hf  5.97 11.4 14.1 10.9 4.46 4.54 5.75 5.23 4.72 4.08 4.39 3.37 4.11 4.65 5.30 5.25 4.95 5.35 5.66
U 2.43 3.87 4.00 3.48 0.98 0.98 1.25 1.25 1.12 0.98 0.98 0.98 0.98 1.12 1.32 0.98 0.98 0.98 0.98
Th 22.40 23.00 30.80 22.50 7.37 8.4 5.68 5.45 4.1 4.48 6.67 3.6 5.79 12.1 6.52 4.84 11.6 8.46 8.23
Zr Nb 6.39 8.04 8.35 7.76 10.21 12.48 10.22 11.64 12.56 15.24 13.79 11.68 13.42 11.15 13.07 12.92 12.48 13.99 14.18
ZrY 2.85 5.82 6.57 5.18 8.36 9.29 9.89 9.57 9.42 9.21 9.73 7.26 6.07 5.51 7.19 7.59 6.70 8.37 10.38
Nb La 0.32 0.93 1.29 0.68 0.47 0.40 0.56 0.58 0.40 0.31 0.32 0.27 0.37 0.39 0.40 0.34 0.41 0.38 0.31
Nb* 0.28 0.62 0.69 0.53 0.27 0.17 0.36 0.32 0.29 0.23 0.16 0.21 0.29 0.43 0.41 0.28 0.31 0.30 0.34

ICP-AES ICP-MS Nb* =2Nby Ky + Lay
1
13.34x10 % Sr 355.5x10°¢ Cr
90.3x10°° K Rb Ba Th Ta Ce Zr Hf Sm
Ta Nb Sr Cr Ti P 6 Zr Nb
5.9 10°° 84 x 10 ° 842 x 10°% 536 x 10 6.39~8.357Zr Y 2.85~6.57 Nb La
Pearce 1982 Nb* 0.16~0.43 0.8 1 Nb* 0.28~0.69 Sr’
ZrNb  10.21 ~15.24 Zr Y  5.51 ~10.38 25rn Cex + Ndy 0.03 ~0.07 Ti*
Nb La 0.27~0.58 1 2Tiy  Smy+ Thy 0.03~0.05 1 Zr"

Wilson 1989 27ry  Smy + Thy 1.36 —~2.19 Hf"
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