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Fig.1 Simplified geological map of the Donggiao area (after 1:250,000 regional geological survey of the Zigé Tangco Sheet)

Q—Quaternary ; Esn—Niubao Formation ; K,a—Abushan Formation ; K;J—Langshan Formation ;J;ch—Jiaomayan Formation—complex;

Jsg—Gacangjian Formation;J;s—Suowa Formation; J,x—Xiali Formation;J,b—Bi Qu Formation; J,s—Séwa Formation;

J:m—Muggar Kangri Group; J,q—Qoina Co Formation ; lv—metavolcanic rocks (block); ss—metasandstone; si—siliceous rocks (block);

B —pillow basalt (block); B p —gabbro—dolerite (block) ; ®—metaperidotite ; P (Is) ~Permian (limestone block);

y 65’ —Xixia Ri’gyii granodiorite; 7 6 *5°—Duolejiangpu granodiorite; # ¥ { —Kangrai medium— and fine—grained monzogranite ;

Qiangtang terrane: I;—North Qiangtang basin; I,—Shuanghu suture zone; I;—South Qiangtang basin;

Il -Bangong Co—Nujiang suture zone; ll =Lhasa terrane ; lll,—Mesozoic Bangkok plutonic rocks; lll,~Mesozoic—Cenozoic Gangdise

plutonic rocks; N*Yarlung Zangbo suture zone; V —Indian continental block. 1—Plutonic rocks;2—Opbhiolite ;3—Location of the study area;

4—Boundary of strata; 5—Unconformity ; 6—Ductile shear zone;7—Brittle fault;8—Attitude of bedding;9—Attitude of slaty cleavages;

10—Section location. A—Structural location (modified from reference [22]); B—Geological map
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Fig.2 Structural section from Donggiao to the South Qiangtang basin
Q—Quaternary ;Jsch—Jiaomayan ; J;g—Gacangjian Formation;J,x—Xiali Formation;J.b—Bi Qu Formation;
Jos—Séwa Formation;J;qg—Qoina Co Formation;si—siliceous rocks; B —pillow basalt; S p# —gabbro—dolerite;
®—metaperidotite ; P (Is) —Permian (limestone); ¥ 6 5’ —Duolejiangpu granodiorite; | —Donggiao ophiolitic mélange

Il =Gacangiian volcanic rocks (masses) ; Il —Qiriaijiacha ophiolite mélange ; IV —southern Qiangtang basin
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Fig.3 Section of the Gacangjian volcanic rocks

Ksa—Abushan Formation; J;g—Gacangjian volcanic rocks; P(Is)—Permian limestone masses; 1—Light gray mudstone;
2—Light gray medium—bedded argillaceous limestone ; 3—Dark gray thin—bedded lithic quartz siltstone ;4—Light grayish green massive basalt;

5—Gray to dark—gray thin—bedded siltstone ; 6—Green massive basalt with volcanic clasts; 7—Grayish green massive basaltic breccia;

8—Light grayish green massive andesitic agglomerate; 9—Light grayish green massive andesite ; 10—Dark grayish green massive basaltic—andesitic
breccia; 11—Polymictic sedimentary breccia wedge; 12—Dark gray thin— and very thin—bedded siltstone, calcilutite and micrite;
13—Dark gray massive dacite; 14—Light grayish green andesitic tuft' with volcanic clasts; 15—Light grayish green andesitic agglomerate ;
16—Light grayish green thick—bedded dacite with volcanic clasts; 17—Light grayish green thick—bedded andesite with volcanic clasts;
18—Light grayish green andesitic tuff with thick—bedded dacite;19—Light gray thick—bedded dacite;
20—Light grayish green thick—bedded dacite ;21—Dark gray mudstone with turbidite and limestone lenses;
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Table 1 Major, trace and REE analyses of the Gacangjian—Qiriajacha volcanic rocks

JRHB K ALE LA P QITESs TR K L2
&35
1889/1  1892/4  1889/3  1889/5 | 1890/8 1890/6 1890/9 1890/10 43/3 43/4
Si0y10° | 49.06 48.56 49.78 4976 | 63.06 5748 57.04  62.86 58.86 47.84
ALO; 15.15 14.82 13.48 14.12 14.58 14.5 1533 1542 16.50 14.85
Fe:0s 8.99 3.45 3.62 1.71 226 3.36 2.86 3.11 1.15 2.14
FeO 5.50 6.77 7.29 4.45 3.48 4.02 4.13 1.19 5.59 9.63
MgO 451 7.46 7.16 4.57 2.49 6.36 3.88 272 3.38 4.84
CaO 7.65 8.94 11.64 12.26 5.24 6.73 7.79 424 1.84 5.62
Na;O 3.01 3.00 1.45 2.04 2.65 144 2, 81  4.06 6.94 3.28
K>0 0.10 0.32 0.082 0.64 1.59 0.64 0.12 1.94 0.19 0.43
TiO, 1.20 0.85 0.47 0.53 0.55 0.39 0.76 0.46 0.84 2.19
P20s 0.086 0.10 0.09 0.22 0.13 0.06 0.11 0.15 0.16 0.34
MnO 0.18 0.10 0.065 0.16 0.12 0.17  0.083  0.06 0.085 0.16
CO: 0.76 2.49 0.69 5.19 0.35 0.70 2.64 1.88 1.76 422
H,0" 373 248 3.50 3.65 3.05 3.87 3.81 1.53 2.63 4.46
H,O 0.29 0.20 0.33 0.34 0.29 0.72 0.74 0.60 0.18 0.32
sum 100.22 99.54 99.65 99.64 | 99.84 100.44 99.293  100.22 100.10 100.32
Ba/10°® 325 100 224 27.6 541 77.2 50.5 376 112 172
Ta 0.95 1.63 0.10 1.60 1.03 0.63 0.37 1.14 217 3.60
Th 6.50 6.00 5.00 5.00 3.95 7.00 6.10 6.50 17.00 6.30
Sc 374 32.0 12.3 29.2 19 323 12.9 20.8 13.7 19.7
Y 27.4 15.4 18.4 16.4 18.8 13.9 214 21.3 24.6 21.3
Hf 1.05 1.32 0.42 0.34 273 13 2.53 3.08 3.87 2.98
Ti 7194 5096 2827 3206 3297 2338 3033 3382 5036 13129
Rb 12.7 6.2 2.6 55 10.2 7.6 0.6 7.6 6.7 17.0
Sr 104 87.5 68.7 84.3 208 305 141 102 250 449
Nb 6.4 43 35 3.7 47 42 34 47 15.7 19.7
Zr 57.7 459 49.6 37.6 93.6 60.2 108 101 162 140
Cr 43.8 214 10.6 67.5 335 135 427 35.2 124 171
Ni 35.8 63.4 7.4 374 9.3 42.0 5.0 10.2 55.5 75.6
La 3.46 10.4 8.9 8.2 10.6 11.1 11.5 22.8 41.8 233
Ce 9.35 15.6 15.7 24.6 15.6 15.7 15.7 433 80.4 424
Pr 1.1 1.99 1.37 3.63 1.99 1.37 1.37 5.1 9.05 6.00
Nd 5.55 9.3 8.8 13.5 9.3 8.8 8.8 22.8 37.1 25.0
Sm 231 1.76 1.69 0.47 1.76 1.69 1.69 3.69 6.44 4.93
Eu 0.92 0.75 0.66 0.80 0.75 0.66 0.66 1.22 1.51 1.79
Gd 3.89 5.46 73 28.8 5.46 7.30 7.30 6.49 5.65 16.3
Tb 0.84 0.44 0.47 0.61 0.44 0.47 0.47 0.73 1.30 1.34
Dy 4.55 3.15 3.26 2.36 3.15 3.26 3.26 3.52 5.62 4.99
Ho 0.24 0.28 0.15 0.21 0.28 0.15 0.15 0.31 0.55 0.88
Er 3.14 225 2.36 1.29 225 2.36 2.36 2.08 3.47 2.50
Tm 0.39 0.13 0 0.14 0.13 0 0 0.16 0.23 0.51
Yb 2.95 2.02 1.90 1.26 2.02 1.90 1.90 2.05 2.92 1.86
Lu 0.51 0.38 0.34 0.24 0.38 0.34 0.34 0.39 0.48 0.32
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Definition and geological significance of the Gacangjian volcanic
arc north of Donggiao, Tibet

XU Rong—ke', ZHENG You—ye>, ZHAO Ping—jia*, SHAN Liang’, ZHANG Yu—lian’,
CAO Liang’, QI Jian—hong’, ZHANG Gang—vyang', DAI Fang—hua'
(1. Graduate School, China University of Geosciences, Wuhan 430074, Hubei, China;
2. School of Earth Resources, China University of Geosciences, Wiuhan 430074, Hubei, China;
3. State Key Laboratory of Geological Processes and Mineral Resource, China University of Geosciences, Wiuhan 430074, Hubei, China;

4. Shaanxi Institute of Geological Survey, Xianyang 712000, Shaanxi, China;
5. Third Geological and Mineral Exploration Institute of Gansu Province, Lanzhou 730050, Gansu, China)

Abstract: Many researchers have confirmed that there occurred southward subduction of the small Bangong Co—
Nujiang ocean basin in the Late Jurassic. Recently a sequence of Late Jurassic island—arc volcanic rocks has been
tound at the northern side of the Dongqiao ophiolite zone in the central part of the Bangong Co—Nujiang belt.
This sequence of volcanic rocks, named the Gacangjian volcanic rocks, is distinguished from the Donggiao
ophiolite zone by its weak deformation in its inner part and its geochemical characteristics indicates that it formed
in an island arc environment. The evolution of the volcanic rocks was characterized by eruption of tholeiitic —
calc —alkaline magma through predominance of calc —alkaline volcanism to eruption of arc shoshonitic magma
accompanied by Nb —rich arc basalt at the late stage, suggesting a mature arc. All of these demonstrate that
northward subduction had taken place within the Bangong Co—Nujiang ocean basin by the Late Jurassic. This
discovery has great significance for the reconstruction of the complete tectonic evolution of the Bangong Co-—
Nujiang belt and establishment of the tectonic framework of the Qinghai—Tibet Plateau.

Key words: Consumption;Bangong Co —Nujiang ocean basin;Gacangjian island arc;Late Jurassic northward

subduction ;bidirectional subduction ; Tibet
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