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Recognition of MOR _ and SSZ _type ophiolites in the Bangong Lake ophiolite
mélange, western Tibet: evidence from two kinds of mantle peridotites
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(1. Institute of Geology, CAGS, Beijing 100037, China; 2. State Key Laboratory of Mineral Deposit Research,
Nanjing University, Nanjing 210093, China)

Abstract: Two kinds of mantle peridotites are recognized in Rutog at the westernmost part of the Bangong Lake — Nujiang ophiolite
mélange in Tibet. One is a brecciform harzburgite, composed of about 80% olivine with Fo 90. 76~ 91. 84, 91. 09 on average, 15%
orthopyroxene with Mg® 90.97~ 91.41, 91. 16 on average, 2% clinopyroxene with Mg® 93.24~ 94.60, 93.96 on average, and
3% magnetite and light brown chromium spinel with Cr* 0.20~ 0.25, 0.23 on average (lower than 0. 60), and characterized by
low MgO (41.41% ~ 42.02% ), high Al;O03(1.63% ~ 1.94% ), CaO (1.34% ~ 1.60 %) and Ti ( 133. 04~ 134. 52 Hg/g), and
depleiion of REE with ZREE being 0. 17~ . 22 times thai of chondriie. Major and irace elemeni characierisiics indicaie ihai ihe
brecciform harzburgite is restite resulting from 10% ~ 15% partial melting of primitive mantle. The other type is massive harzburgite
without clinopyroxene, composed of about 85% olivine, 13% orthopyroxene, and 2% magnetite and red_brown chromium spinel
with Cr* 0.69~ 0.74, 0.71 on average ( higher than 0. 60). In contrast to the brecciform harzburgite, the massive harzburgite is

characterized by high MgO (42.96% ~ 44.69% ), low ALO3(0.23% ~ 0.61%). Ca0 (0.08% ~ 0.11%) and Ti (68. 55~ 68. 82
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Ha/ o) . and considerable depletion of REE, with ZREE being 0. 03~ 0. 05 times that of chondrite. Major and trace element charac

teristics suggest that the massive harzburgite is restite formed by 30% ~ 40% partial melting of the primitive mantle. It is preliminar

ily held that the brecciform harzburgite is restite of ancient oceanic lithosphere emplacement in the orogeny zone, and that the massive

harzburgite is restite formed by another partial melting of residual peridotites during the subduction of ancient oceanic lithosphere.

They are typical mantle peridotites of M OR_ and SSZ_type ophiolite, respectively, and consistent with the two types of lavas in Ban-

gong Lake ophiolite mélange, i.e.. P_MORB and Boninite.

Key words: harzburgite; MOR_type ophiolite; S5Z_type ophiolite; Bangong Lake; Tibet
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Fig. 1 Schematic map of the Bangong Lake— Nujiang River suture zone (a) and the distribution of the Bangong

Lake ophiolite (b) in the northern Tibet, China
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Fig.2 The skelch cross section (a) and photos (b and ¢) of the breccia and massivio pestdoties of the Tngong Lake ophioiite

e R

Fig. 3 Microphoto of the harzburgites in the Bangong Lake ophiolite
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a - Porphyroclastic textures with subhedral crystals of orthopyroxene in a matrix of smaller, anhedral olivine grains or serpentine in

the breccia harzburgite; b — Disseminated spinel with anhedral-subhedral crystals in the breccia harzburgite; ¢ — Orthopyroxene with
“embayment texture” replaced by bastite in the massive harzburgite; d — The red brown disseminated spinel rimmed with magnetite

in the massive harzburgite; Ol Olivine; Opx Orthopyroxene; Spl Spinel; Bas Bastite; Serp Serpentine
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Table 1 Chemical composition of the olivine in the peridotite of the Bangong Lake ophiolite in the northern Tibet
TR 01Y_134 01Y_135 01Y_136
= 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Si02 40.38 40.33 40.88 41.37 40.92 41.44 40.38 40.62 41.43 40.83 40.76 40.62 40.44 40.50
Ti0, 0.00 0.00 0. 00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0. 00
AlLOs 0. 00 0.00 0. 00 0.00 0.00 0.00 0.00 0. 00 0. 00 0.00 0. 00 0.00 0.00 0.00
Cr203 0.02 0.00 0.04 0.01 0.00 0. 01 0.01 0. 05 0.05 0.05 0. 00 0.00 0.00 0.03
FeO 7.93 8.6l 8. 64 8.73 8.97 8.54 8.37 8.91 9.02 8.97 8.95 8.79 8.83 8. 86
MnO 0.11 0.12 0.12 0.11 0.12 0.13 0.10 0.12 0.09 0.14 0.12 0.20 0.11 0.15
MgO 50.01  50.07 50.18 50.29 50.42 50.13 50.17 50.26 50.62 49.42 50.07 49.60 49.27 49.60
Cal 0.02 0.01 0.01 0.01 0.00 0.01 0.00 0.01 0.01 0.00 0.01 0.00 0.02 0.01
NiO 0.35 0. 37 0.32 0.35 0.33 0. 35 0.32 0.32 0. 31 0.19 0.19 0.16 0.12 0. 31
NayO 0. 00 0.00 0. 00 0.00 0.00 0.00 0.00 0. 00 0. 00 0.01 0. 00 0.00 0.02 0.00
K20 0. 00 0.00 0. 00 0.00 0.00 0.00 0.00 0. 00 0. 00 0.00 0. 00 0.00 0.02 0.00
S 98.81 99.52 100.22 100.87 100.77 100.62 99.38 100.30 101.54 99.61 100.10 99.36  98.85 99.50
Fo 91.84 91.20 91.19 91.13 90.92 91.28 91.44 90.96 90.92 90.76 90.89 90.96 90.86  90.90

Fo= 100% Mg/ (Mg+ Fe): ol 10~ 13 588078 1 50 A5 e BUIRI B 9 [ 5 T o S0 s SR 55 40 1y .

&2 AEEEAMRGEREBHEINEPRGIEAI SRR TRAS w sl %
Table 2 Chemical composition of the Opx and Cpx in the peridotite of the Bangong [.ake ophiolite in the northern Tibet
i O OB f woR M oA
TR 01Y_134 01Y_135 01Y_134 01Y_135
5 1 2 3 4 5 6 7 8 9 10 11 12
Si0, 54.57 55. 68 55. 36 56.02 56.02 54.88 55.09 52.00 52.11 52.65 52.09 52. 47
TiD2 0.05 0. 04 0.03 0.03 0.01 0. 08 0.03 0.14 0.12 0.11 0.08 0.11
Al203 3.73 3.23 3.83 3.24 3.37 3.76 3.86 4.79 4.04 4. 08 4. 43 4.33
Cra0; 0.82 0.47 0.67 0.49 0.47 0. 00 0.52 1.21 0.95 0.98 0. 65 0. 66
FeO 5.55 5.79 5.79 6. 04 5. 80 5.70 5.76 1.73 2.00 1.77 1.75 1.51
MnO 0.15 0.13 0.13 0.13 0.15 0.16 0.17 0.07 0.07 0. 06 0.10 0.12
MgO 33.09 33.62 33.64 34.27 33.73 32.89 32.57 16. 51 16.93 17.41 17.05 16.75
Ca0 1.30 0.94 1.25 0. 87 0. 88 1. 15 1.53 22. 66 22,49 21.91 22.67 22,82
Nax0 0.01 0.01 0. 00 0.02 0.02 0. 04 0.01 0.24 0.22 0.25 0.39 0.52
K20 0. 00 0.00 0. 00 0.01 0.00 0. 00 0.00 0.00 0. 00 0. 00 0.00 0. 00
SR 99. 36 99. 95 100.77  101.16  100.51 98. 66 99. 57 99. 39 99. 01 99,27 99. 30 99. 29
Mg" 91. 41 91.19 91.20 91.01 91.20 91.14 90. 97 94. 45 93.78 94. 60 93.72 93.24
Wo 2.51 1. 80 2.37 1.63 1. 68 2.23 2.97 48. 17 47.19 46.07 46. 63 47.47
En 90. 95 90. 45 91. 04 91.81 89.47 88. 88 88.03 48. 84 49. 42 50.93 49.79 49.28
Fs 6. 54 7.75 6.59 6. 56 8. 86 8. 89 9. 00 2.99 3.39 3.00 3.58 3.25

Mg" = 100x Mg/ (Mg+ Fe), 3 01414 Wo En Fs 24 Minpet 2. 02 #1505 4L, Horb 6~ 7 A1 11~ 12 550 Sl 76 1 07 527 nleh™ BB 7 [ 5 0
S SR ST .

[fJ45 £ ( Dick and Bullen. 1984: Komor et al.. 1990) . T8 @b b 2, 1X 551 4a 185 4 — 80 9F B Y5 by |+
R RO 2 5 Z0 0 e, T AT BEORE A Bl R e I PKC U 2 8 RORE b R A1 S (Parlak et al.
S, AEUJE AL S A B R4 A 2 A Mg (8 T AR 2002) B HEIE, 6 W Bk Or # BN b SSZ B e 4 1) M
R, A DU BONE 7 (%) Fo {8 Lb #f 8RR 7 V8 BIOME 5 cP bl DRBIORE 2

A1 190 A7, FE 1 da b BUIR D7 B SIOBEE /9 Fo 48 0 £t U

fif, EARAHER, (LRI M AT O fdEm, BT AR mitie 3 HUBRAGAEARAE

e BHCHE S O RO IE L AR 4b L, BURTTRERIOEE S TR b

A HEAE SSZ ddk R B 22 2 LA M UGS 9 primitive are) 1 FE S AL 27 B A I ] 3 90550 ) 2 b o i 3k rpoca 58
2R AT 43 X ( Bridges et al ., 1995) , 834 1°) & 4 il F&t 1 e B, R 43 Si02 AL O3 JTFe;05 .Ca0 \NayO .K,0 MgO .



24 3

U/ B S

A1

402

THEERMEFREYBEREGHIG LW CRERHE 6~ ¥ WHH-HLEY T+ ARYRLF ORIV +10)/20= 21D

(L2 +BND/BN X 001 = BN G R

0.0 1.0 OL0 OL0 OL0 690 #.°0 €L0 €L°0 720 00 €20 €20 €0 120 €0 O 70 W0 ¥2'0 SZ'0 €20 0
£S°PS LP'SS BE'BS $8°9S LO'SS L8'ES 69°1S 8P IS £9°0S 88°bL O08'SL TOVL 9L°bL $9°89 SS'69 6869 €0°OL 11°0L 89°SL I8°PL €€°9L OL'VL BN
7866 O 66 96°'8B6 €9'86 PvR'66 £L°001 18001 OL°001 ¥L'L6 TL'86 ¢E€°66 6Y 86 Ol 101 Zr 001 697001 #+ 001 90001 1S'66 I8°66 B6 86 GL 66 6F 66 Y
000 000 00°0 000 000 000 00D 000 000 000 000 000 000 000 000 000 000 000 000 00°0 000 000 o
200 00 000 SO0 €0°0 100 000 000 100 D0 000 €0°0 €00 000 ¥0°0 0000 00 100 000 000 1000 200  OBN
W00 Y00 £L00 €00 €0°0 €00 €00 €00 v0°0 610 T¢0 LIO IZ0 90 800 T11°0 900 €10 61°0 910 €20 020 ON
000 0000 000 000 00 000 100 0000 000 000 000 000 000 000 00D 00O 000 000 000 00°0 000 000 0=
ZE1L Sp Il 60°Z1 IL°T1 €v° 11 6Z°H1 99701 L8°01 +1°01 vI'81 09'81 Z8'LI 0S'SI S8°91 $T°Ll OZ'L1 ZZ'Ll O1°Ll OS'81 1I1°81 09'81 €281  OW
ST0 LZ0 ¥T0 620 O0E0 SZ'O €0 920 920 110 £1°0 S0 TI0O ¥I'0 pL0 6000 110 SI'0 810 €1°0 110 €170 OUA
Y891 Op'91 8E'SI 98°¢1 #9791 9T L1 BLLI BS'L1 S9°LT €8°01 95°01 €1°11 11711 +#L°€1 8F'€1 E€T'€I 91°'tl ZO'El 8SO1 S80I SZ'01 6601 (0.5
6v'T 067 T6'1 LST SE'T v6'l 60°T L8 vl 6IE OT€ T6°T 86T 1071 9Tl L0 880 SE'T 98°FE ObE IEE 0S'T  f0Rd
77°€S 98°€S 8U'ES 8E'ES €S°PS €6°E€S 0S°9S 10°9S 1L°¥S 7861 p'81 LS°07 ST'IT LITTZ Ob'61 €1z €6°02 ST°0Z 86°61 $80Z v6'1Z 9907  £OU)
SS°SI L6'bl 1Pl £9°C1 TH'ST Z6°SI 6£°€1 66°€1 1€l LE'OF €I'8r SO'Sk 68°0F 0S'Lb SI'6v 99'LF 60'SF S9°Lv 0€'9r 8p'Sh SZT'SP SLOF  OUY
L0°0 V00 LOD  L00 80°0 90°0 SO0 £0°0 900 €00 O OO OO 000 200 SO0 €00 $0°0 OO 200 ¥O0 200 O
200 00 TI°0 €00 €0°0 €00 000 ZOO0 000 000 SO0 €00 000 OO I0°0 00 00 €00 LI 10°0 00°0 00°0 s
w iz 0 61 81 Ll 91 g e gl u 1 ol 6 8 L 9 g v £ z i &4
ZS1-A10 SPI-AT0 9€1-A10 SE1-X10 ¥EI-A10 a%
(7% ZSS) A L ¥k (% YOW) WM& L Y iy [=2-4
19qLL, wRquou a) ut Anorgdo e Suodueg Hp Jo ANopLRd gy Ut Puyds 3y Jo uonisoded EONUN) € qE],
%/ GUBERIUTEY D EWRNNTEBRTERE ¢ 3



s LAZKT RS PUGBE 22 W47 E MOR B SSZ B4 AN[F) 3t BRI (1) IE 388 403
1.0 1.0
L s AERS RS %3
[ JOSMA o RRTERE - B w2
s N ae § |
- . ‘\ | B N 4
0.8 T 08 g £
- ‘1@ ‘| n E 5 {“E
\ om g g L
W 061 \ - S 06
9] ' ' <
| o 1|3 s a4
g& Arai 5(1994) | :. g E
Kooal- A 0.4
'. = g K PR TOATLIR IR
o ' ' o (Komor et al.,1990)
02} “&f Y 024 ﬁ/ o mEREE
' AN . Breccia harzburgite
5 ‘\‘ - o BRTEMEE
. @ Massive harzburgite
0 B NS _I_I I l_;L 'SR R 0 | 1 1 1
100 95 90 85 80 100 80 60 40 20 0
WHE MFo 100 x Mg/(Mg+Fe)
Pl 4 G GEEHIE 22 80 s gt o D BHORE S T AR AT 1 Cr® —RBOHEAT I Fo 0 550 PEL R () RIS AR Cr” — Mig® 5 P % b)
Fig.4 Discrimination diagram for Cr' of Spincl= Fo of Olivine {a) and Cr" - M " in spinel (b) of the breccia and

massive harzburgites in the Bangong Lake ophiolite
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Fig.5 Chemical composition variation of the breccia and massive harzburgites in the Bangong Lake ophiolite
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