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Fig.1 Geological sketch map of Zanda County, Tibet (geotectonic subregion map modified after reference [5])
1— Quaternary; 2—Neogene; 3—Paleogene; 4—Cretaceous; 5—Jurassic; 6—Triassic; 7—Permian; 8—Carboniferous; 9—Devonian; 10—Proterozic;
11—Miocene granite; 12—Eocene granite; 13—Upper Cretaceous granite; 14—Dajiweng ophiolite; 15—Nija melange ; 16—Bangguori ophiolite;
17—Boku melange; 18—Xianlanta ophiolite; 19—Sangmai melange; 20—Gangzila siliceous rock; 21—Geotectonic subregion fault; 22—General fault;

23—Geological boundary and angular unconformity; 24—Measured section position; 25—Position and serial number of isotope dating sample
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Fig.2 Measured section of Banggouri ophilite in northern Bangguori, Zanda County, Tibet

1= Metamorphic calcareous quartz sandstone; 2—Sandstone; 3—Conglomerate; 4—Dunite; 5—Harzburgite; 6—Lherzolite;

7—Fault; 8—Transition boundary; 9—Banggouri ophiolite; 10—Boku melange; 11—-Qongguo Group
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Fig. 3 Photomicrographs of mantle peridotite of the Baoguori ophiolite in northeastern Zanda County, west Tibet
a— Lherzolite (b136) ;b—Lherzolite (b106); c—Harzburgite (b631);d—Dunite (b523);O0l—Olivine;
Opx—Othopyroxene ; Cpx—Clinopyroxene
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Table 1 Electron microprobe analyses and ion numbers of olivine, othopyroxene and clinopyroxene for the

Bangguori ophiolite in northeastern Zanda County, West Tibet

MUk A7 RMEAT PR AT
S HrEiH

P15b13 b136 PI5b13-1  P15b13-2 b136 P15b13-1  PI5b13-2 b136
Si0, 39.46 40.15 4549 50.23 54.58 51.36 52.72 5127

ALO; 0.22 0.00 3.14 126 452 258 0.66 391

TiO, 0.00 0.05 0.00 0.00 0.13 0.20 0.05 0.15

Fe,05 0.00 0.00 9.87 731 1.80 243 1.82 2.79

FeO 13.63 10.57 0.00 0.00 512 0.00 0.00 0.00
Ca0 0.08 0.04 7.36 0.05 1.11 25.64 2530 2358
) MgO 44.90 4743 34.53 42.80 31.45 15.43 17.34 16.08
iJLI K,0 0.00 0.00 0.00 0.05 0.00 0.00 0.07 0.00
/22, Na,O 0.00 0.00 0.18 0.07 0.00 0.00 0.00 0.00
MnO 0.32 0.13 021 0.06 0.17 0.02 0.00 0.11

P,0s 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.07

Cr)05 0.00 0.01 0.26 0.00 0.77 0.90 0.20 0.97

NiO 0.00 0.38 0.00 0.00 0.00 0.00 0.00 0.00

Total 9861 98.76 101.04 101.83 99.65 98.56 98.21 98.93

Fo 85.2 88.0

Mg? 89.9 943 893 923 94.9 92.0
Si 0.999 1.001 1.572 1.668 1.895 1.898 1.938 1.884
Al 0.007 0.000 0.128 0.049 0.185 0.112 0.029 0.169
Ti 0.000 0.001 0.000 0.000 0.003 0.006 0.001 0.004
Fe2* 0.289 0.220 0.000 0.000 0.149 0.000 0.000 0.000
Fe’* 0.000 0.000 0.199 0.129 0.047 0.067 0.051 0.077
Ca 0.002 0.001 0273 0.002 0.041 1.015 0.997 0.928

Mg 1.695 1.763 1.779 2.119 1.628 0.850 0.951 0.881
yf K 0.000 0.000 0.000 0.002 0.000 0.000 0.003 0.000
" Na 0.000 0.000 0.012 0.005 0.000 0.000 0.000 0.000
Mn 0.007 0.003 0.006 0.002 0.005 0.001 0.000 0.003

P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Cr 0.000 0.000 0.007 0.000 0.021 0.026 0.006 0.028

Ni 0.000 0.008 0.000 0.000 0.000 0.000 0.000 0.000

Al 0.128 0.049 0.105 0.102 0.029 0.116

Al" 0 0 0.080 0.010 0 0.053

A Mg'=100%Mg/(Mg+TFe) (& T 40) A1 Fe* Ml B> # AN 22 11158 | FeO I Fe,O, & 1t 73 FL IR # AL AN 22 11158
AT ALY AL B 53 43 0 LR A OB A1 Fo=100%MgO/ (MgO+TFEeO) (43 T %K) , TFeO=FeO+0.8998%Fe,0;,,
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Fig.5 Chondrite—normalized REE patterns of peridotites of
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Table 2 Major element(%), trance element and rare earth element(10) content for the Bangguori
ophiolite in northeastern Zanda County, west Tibet

FEST 5 1 2 3 4 5
IR YQ101 YQ103 P15YQI PI15YQ2 P15YQ3
X SeACAA T RS SRR RS SRR ORI SRR R SRR MRS
SiO, 45.10 44.70 42.99 45.15 4451
ALO; 1.51 2.10 1.41 1.39 0.96
TiO, 0.03 0.01 0.04 0.05 0.04
Fe,05 4.97 1.38 6.49 5.31 3.71
FeO 3.10 7.11 3.68 3.05 4.19
Ca0 0.22 5.25 0.65 5.05 3.11
MgO 44.40 39.08 44.33 39.71 43.12
K,0 0.09 0.03 0.02 0.02 0.02
Na,O 0.32 0.16 0.16 0.05 0.15
MnO 0.22 0.16 0.21 0.20 0.17
P,0s 0.04 0.03 0.01 0.01 0.01
Mg? 91.27 89.30 89.25 90.04 91.08
La 3.89 0.20 0.16 0.15 0.39
Ce 5.3 0.5 0.2 0.3 0.7
Pr 0.6 0.06 0.03 0.04 0.08
Nd 1.79 0.24 0.11 0.15 0.29
Sm 0.29 0.08 0.04 0.07 0.08
Eu 0.064 0.032 0.019 0.03 0.043
Gd 0.27 0.14 0.07 0.12 0.12
Tb 0.048 0.039 0.019 0.031 0.029
Dy 0.26 0.25 0.12 0.22 0.18
Ho 0.05 0.06 0.03 0.06 0.04
Er 0.17 0.19 0.11 0.17 0.16
Tm 0.025 0.038 0.019 0.026 0.025
Yb 0.21 0.24 0.14 0.18 0.17
Lu 0.03 0.05 0.02 0.04 0.03
Y 13 1.6 0.9 1.1 1.1
YREE 12.96 2.12 1.09 1.59 2.33
YLREE 11.93 1.11 0.56 0.74 1.58
YHERR 1.06 1.01 0.53 0.85 0.75
Y LREE/YHERR 11.23 1.10 1.06 0.87 2.10
SEu 0.69 0.93 1.08 1.00 1.36
(La/Yb)y 12.55 0.57 0.78 0.56 1.56
(La/Sm)y 8.42 1.59 2.48 1.33 3.07
(Gd/Yb)x 1.71 0.47 0.40 0.53 0.57
P 21.0 11.0 23.0 13.0 5.0
Rb 3.0 2.0 2.0 2.0 2.0
Sr 10.0 32.0 10.0 64.0 32.0
Sc 14.1 19.5 11.8 16.1 14.6
Ta 0.30 0.62 0.52 0.28 0.36
Nb 1.70 2.70 3.80 1.30 2.40
0] 0.08 0.1 0.25 0.05 0.18
Th 0.59 0.98 0.50 0.20 0.27
Ti 173.0 261.0 171.0 136.0 145.0
\Y% 30.0 52.0 36.0 44.0 32.0
Zr 10.0 10.0 10.0 10.0 10.0
Hf 0.46 0.46 0.44 0.41 0.30
Cr 2149 1452 1426 1488 1587
Co 72.8 66.4 82.1 66.6 71.9
Ni 1817 1718 1775 1582 1598
Cs 0.70 0.63 0.51 0.51 0.48
Ba 21.0 16.0 25.0 86.0 69.0
K 482 158 75 83 Y]

i Mg®=100*MgO/(MgO+TFOe)@ F40);  TFeO=FeO+0.8998*Fe,05; LR ICH & & 2 HIMEE LB M0 HO0 &
Hr100%iH SR IIAE R .
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Fig.6 Field photographs of the Boku melange in Zanda County, Tibet
a— Plastic deformed pebble ( eastern Tajiatangga); b—Sandstone rock mass (Langwoqi); c—Contact relationship between groundmass and
rock mass of sandstone (Langwoqi)

500 1000m

o] oacA ey [T [
235 A R e s

: 6’ x x |7 ’A/\A/\A 8 ’stgl ‘9 ’T1-2Q ‘10

X X X

bimlg‘ 11

P 7 PG BAL i B 3 AR M IR TR 2 o S ) T 4
1— VKD B AT ; 2— W B0 M 53— 54— W04 s 5— RO s 6—RE T 5 7— W I s 8— IO 5 9— I8 T vk i 4
10— =& 95 R 11— PR IR I
Fig.7 Measured section of Boku mélange in Qingmurang, Zanda County, Tibet
1— Glacial sand and pebble; 2—Silty slate ; 3—Slate; 4—Sandstone; 5—Limestone; 6—Siliceous rock; 7—Gabbro; 8—Peridotite; 9—
Upper Pleistocene moraines; 10—Lower—Middel Triassic Qongguo Group ; 11—-Boku mélange

http://geochina.cgs.gov.cn HEHLTT ,2013,40(6)



1758 h ] i Jii 2013 4F
100 S U
E 10
50 g
40 C
30 5
20 -
10 =
5 -
i F
3 F 1 -
2 b -
1 = 0.5 _—
a8 F I
fos - r
*}sjj 0.2
] L 0.1 |
% OE .
0.05 0.05 [
N - v a4
: 0.06 L os
0.01 |
:_ : 0.01 I 1 1 1 1 1 I I 1 1 I 1 I 1 )
= } La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
i 0.1 : ; T wmak
02 45 043 o BER e L e o e g
0.001 [ N SN FANN NS At HNCAN NN NN W N SN N | o 154 H i ks bR g Ax o AL B £ o0 R Bl

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

8 AR T 2o o e Tl R B8 1 51 1 i
(5 Melcher et al, 20025 ; BRRL B A7 {4 Boynton, 198481 175
] % 2)

Fig.8 Discrimination patterns of melting degree for the
peridotites of Banggouri ophiolite in Zanda County, Tibet
(after Melcher et al., 2002
(chondrite REE values after Boynton, 1984°";sequence

number as for Table 2)
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Fig.9 Primitive mantle normalized REE patterns for
peridotites of Banggouri ophiolite in Zanda County, Tibet
primitive mantle REE values after Sun et al., 1989[30];

sequence number as for Table 2)
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Fig.10 Diagram of Cr (ppm) versus TiO, (wt%) for
peridotites of Banggouri ophiolite in Zanda County, Tibet
(after Pearce et al., 1984 ;sequence number as for Table 2)
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The discovery of Banguori—Boku ophiolite belt in northeastern Zanda County
of west Tibet and its geological significance

WANG Xing—jun"?, WANG Geng—hou', LI Guang—dong’, WU Lian—he’, LI Jin—he’,
GAO Xiong’, ZHANG Shuang—zeng’, ZHUAN Shao—peng’, BAN Chang—yong’

(1. School of Geosciences and Resource, China University of Geology, Beijing 10083, China;2. Gold Geological Institute of CAPF, Langfang
065000, Hebei, China; 3. Hebei Institute of Regional Geological and Mineral Resource Survey, Langfang 065000, Hebei, China)

Abstract: Located at the westernmost end of Yarlung Zangbo suture zone, the Bangguori—Boku ophiolite belt is
composed of NW —striking Bangguori ophiolite and Boku melange 128 km in length and 5—10 km in width.
(Fo=85.2~88.0, 86.6 on average),
enstatite  (Mg” =89.3~94.3, 91.2 on average), and diopside (Mg*=89.3~94.3, 93.1 on average), characterized by
high ALO; (0.96%~2.10%) and Ti (173~261 p g/g), close to the trace element content of MOR mantle rock, and
depletion of REE with X REE being 0.33~0.71 times that of chondrite. Moreover, major and trace element

Bangguori ophiolite consists of harzburgite and lherzolite comprising olivine

characteristics indicate that Bangguori ophiolites are restites resulting from 6%~12% partial melting of the primitive
mantle. Boku melange consists of groundmass of slate and silty slate, and rock mass of peridotite, gabbro, siliceous
rock, sandstone and limestone. Studies show that Baoguori —Boku ophiolite belt was formed during Late
Cretaceous, as evidenced by isotope dating of Bangguori ophiolite and radiolarians fossils from the silicolite rock
mass of Boku melange. The results obtained by the authors demonstrate that Bangguori —Boku ophiolite belt
resulted from Neotethys ocean subduction, and Bangguori ophiolite represents the residuum of Neotethys ocean
lithosphere and belongs to the typical MOR —type ophiolite.

Key words: ophiolite;MOR ;melange;Neotethys ocean;Bangguori;Boku
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