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The preliminary study of the ophiolitic melanges along the
Yarlung Zangbo Grand Canyon, Xizang

GENG Quan-ru, PAN Gui-tang, LIU Yuping, ZHENG Lai-lin
Chengdu Institute of Geology and Mineral Reources, Chengdu 610082, China

Abstract Three lithostratigraphic units are recognized along the Yarlung Zangbho Grand Canyon,
Xizang: Namjagbarwa Group ( Pti#nj), Daguaiwan Group (Mz) and Gangdise Group ( Pty gd). The
Daguaiwan Group intermediate between the Namjagbarwa Group and Gangdise Group is developed
dominantly in the northeastern and southeastern parts of the Yarlung Zangbo Grand Canyon, and
consists of metabasalts or diabases, pyroxenites, magnesian peridotites, quartzites and marbles. These
rocks show many similarties in rock type and chemical composition to ophiolitic suites but differences
in lithochemistry from typical midtoceanic ndge ophiolites. They are interpreted to form in a moder-
ately to slowly extended small oceanic basin w hich has the features of the continental crust and may be
ascribed to an intercontinental sea or a back-arc basin. The intense folding, uplifting and denudation
of the study area since 45 Ma allow ed the lower crust to have been subjected to more extensive erosion

to form the giant canyon.

: 1999-06- 18



2000 (1)

29

Key words: Yarlung Zangbo Grand Canyon; ophiolitic melange zone

1
778 7m ,
: ( '’
1.1
1.2
( 1. .
. Rb-Sr 1868 +=146Ma; Sm-Nd
2178 F12Ma 2296463 M a. , =
I
. 45Ma , ( V)
[3]
1.3 (Mz)
( 1. ,
2
2.1 - ( 2

17000k m?.

(S ).



30

auOoz TEAYS SJNONp =g $INej =G {UONEIO} =] *¥O01 JIseq Slyew =] tonueld ueAe[etUT ] = gT 3001 d1seqein =77 {ayuead
ueAR[EWIL[-URIURYSUR X = ()] {91UeId uerueysue X 31e[ =g {91IUBIF UBIUODA[R) =: 8 tdnoxry uemtenge(] =/, dnoin enxailFue] osseu ] Iaddn =9
tdnoiny oq8uey Juope{ ueruIRJ =¢ {dnoir) opulod SNOIJuOgIe]) = ¢ {dnoir) rnuoy uelque) =¢ ‘{dnain) asipBuer)y = 7 {dnoir) emreqdelureN] = |
uokuen) puein) oqduez Sunpiex syl jo dew Jeoidojoed peyydwis 1 8ig
B R 91 20 ST Wl B W W v RRRERE U FHUMBC TR T R 1 B W T R —EOT 0T A
TS 6 R EPHCL I ' MBERY L HEVHNBEST O RYEYTYET STHELENT BRI O MNN CH RIS T
BHYIMAWSOYSRIHE TH

B[] TR 2]
a Jul= o] a' ] o]




2000 (1)

31
— 135 70
Hk ﬁl% M
: R R AT I | 1L
3000\ | ! R
o I ARG R AIL
N lll+ §i“‘~ NS5 I I I
NS \ | HAWRs VsV TR | !
AR \\'/I:XK’II\\\sS//\\i(‘iii\\\\i |
+ U
sl \ FAY! A} & ML) | | |
2000 \ s/ \ (‘ii W\ i‘( \\\ EE]li\l |/J‘X‘r
3552.62" St izlli\i/ll J
5 2 \El/ 1 /IX i
/
1060 2002700 L2072 02 80 L . // Ptiyj
(m) 0 4km 26070 ./
T —
N TSRS R e
2 - ( )
1 ;2 . ( )33 3 4 : 5.
; 6. (

)?7~ ; 8

Fig. 2 Geological route profile through the Pelungxiang-Zaqu zone ( mostly the Daguaiwan Group)

1= quartzite; 2= amphibole-schist and amphibolite ( metabasalt); 3= granite vein; 4= quartz-biotite schist

and quartz tw o-mica schist; 5= biotite schist and mica quartz schist; 6= Palaeoproterozoic ( the lower part of

the Namjagbarwa Group); 7= foliation; 8=inferred fault
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Fig.3  Geological route profile through the GandarJiaresa- Bangxing- Lengduo zone
1= mica quartz schist; 2= quartzite; 3= amphibolite; 4= serpentinite; 5= ultramafic massif; 6= metamor-

phic mafic massif; 7= metamorphic diorite (vein); 8= granite; 9= fault
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Table 1 Petrochemical compositions of the ophiolitic melanges in the study area( wp/ %;)
$i0, |ALO, [Fe,0, | FeO | Ca0 | MgO | K,0 | Nay0 | P04 [Mno | TiO, m f
B-4 48.00(14.97(1.12 |9.05 |10.66| 7.35 | 0.88 [ 2.68 [ 0.21 |0.19 | 1.45 | 2.11 |98.67| 1.28
G-5 49.00(14.40(2.5519.40 |9.75 | 6.41 | 2.09 [ 1.71 [ 0.15 |0.24 | 1.28 | 1.96 |98.93| 0.96
P-39 55.40112.62|2.73 [8.14 | 8.37 [4.58 [ 0.58 | 2.38|0.19 |0.17 |2.21 | 1.21 |98.58| 0.76
P-17 52.70(13.17|1.89 [9.91 [8.44 | 4.76 |1 0.97 | 2.83 | 0.30 {0.17 [2.85 [ 1.20 |99.19| 0.72
P-30 54.10(14.23|2.43 [5.65 [8.97 |5.18 |1 0.93 | 3.47 | 0.44 {0.14 [1.82[0.73 |98.09]| 1. 16
-1 45.50(14.80( 1.74 [13.25(7.12 |5.30 | 1.62 | 3.29 | 0.60 [0.22 [4.00 | 1.57 [99.01| 0. 63
J14 47.70(18.51(4.29 | 6.31 |10.38|5.23 |0.60 [2.72[0.06 |0.20 | 0.85 | 1.80 |98. 65| 0.90
M-18 50.80(13.66|3.62 [8.64 [7.10 | 4.46 | 2.51 | 1.89 | 0.38 [0.17 [2.98 [ 3.16 |99.37]| 0. 66
50.40(14.55|12.55 [8.79 | 8.85(5.41(1.27]2.62|0.29 |0.19 |2.18 | 1.72 |98.81| 0.89
P-1-1 45.50(16.12(3.61 [7.95(12.51|8.08|0.25|1.55|0.11 [0.18 |1.26 | 1.18 [98.30( 1.27
F3 55.9014.24 | 1.11 | 1.32 |14.78(13.43[0.10 | 1.14 | 0.02 | 0.08 | 0.28 | 5.85 |98.25|10. 05
J-5A 53.80|6.24 | 2.17 [5.24 [10.62(17.31{0.19|0.97 | 0. 11 |0.24 | 0.22 | 0.98 |98.09| 4. 18
M-13 46. 60 [13.56(3.22 | 8.26 (10.09]10.90| 0.67 | 2.14 | 0.19 (0.19 | 0.74 | 1.32 [97.88| 1.72
M-11 49.30(10.19(2.61 [7.22 (11.02]14.19]|0.78 | 1.47 | 0.10 [0.19 | 1.10 | 1.00 [99. 17| 2. 60
-2 51.4016.20 |1 2.99 [9.40 [11.96(12.91(0.34 | 0.45|0.28 |0.26 |0.40 | 1.25 |97.84| 1.87
97N52 |53.86(8.13 |2.03 [5.54 (16.39]10.41|0.47 | 0.41 | 0.19 [{0.25 [0.72 | 1.60 |100.0]| 2. 45
-5 50.66|2.86 | 2.85 (3.26 (21.39]15.60| 0.17 | 0.15| 0.09 [0.15 [ 0.27 | 1.04 |98.49]| 4. 68
F27 56.86|4.13 | 2.15 [6.07 [11.11]15.93|0.10 | 0.70 | 0.35 [0.28 [ 0. 13 | 1. 10 |98.91] 3.45
51.54|7.96 | 2.53 [6.03 [13.32]13.20]|0.34 | 1.00 | 0. 16 [ 0.20 [ 0.57 | 1. 10 |98.91] 3. 45
F28 41.70(0.76 [ 1.48 | 3.60 | 0. 18 [49.15/0.02 [ 0.03 [ 0.09 |0.07 |0.01 | 1.90 |98.99(17.57
, F28 L9IN52 -5 ,
; P-1-1 L3 97N 52 , -5 F27 S
[19 2
MgO - ( 5) )
[13 ”
Si0,
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2
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Fig.4 Mg0O-Ca0-{FeO) diagram of amphibolites (after Wang Ren-
jing, 1984)
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Table 2 REE analyses of the ophiolitic melanges (wp/ 10 D)

La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y
B-4 | 516 |11.06/1.40|8.53 [2.94 | 1.19 [4.09 [ 0.55 | 4.48 | 1. 11| 2.97 |0.44 | 2.52 [ 0.40 [26.13| 72.97
G-5 |11.78(22.97(225|10.86(3.18 [ 1.34 |4.73 |1 0.82 | 5.63 | 1.17 | 3.33 [ 0.49 | 3.30 | 0.46 |32.99|105. 30
P-39 |13.98|26.58(3.50(17.63|5.57 | 1.91 [{6.39 [0.92 |5.75| 1.26 | 3.21 | 0.43 | 2.48 [ 0.40 [30.03|120. 04
P-17 120.36|39.45(4.60(21.93|6.91 |2.43 [8. 17 [1.19 | 6.99 | 1.31 | 3.25 | 0.45 | 2.86 | 0.42 [35.97|156.29
P-37 |15.79|30.52|3.45|16.5 | 4.88 | 1.72 [5.33 [0.73 |4.57|0.79| 2.01 [0.27 | 1.72 [ 0.26 |21.73|110. 25
I-1 |43.80(87.17|9.69|42.66|11.40| 3.28 [10.84( 1.54 | 9.02 | 1.74 | 4.32 | 0.62 | 3.89 | 0. 64 (47.23|277. 84
F14 19.24116.32|1.97(9.00 | 2.83 | 1.43 |3.41 | 0.62 [3.99[0.78 | 2.14 |0.34 | 2.03 | 0.32 |20.60( 75.02
M-18|23.67|48.82|5.35|25.15|7.73 | 2.56 [8.29 [ 1.24 | 7.49 | 1.38 | 3.47 | 0.48 | 3.00 | 0.48 [38.58|177.70
17.97(35.36(4.02(19.03(5.68 [ 1.98 | 6.41 | 0.95|5.99 | 1.19 | 3.09 [0.44 [2.73 | 0.42 |31.66(|136.93
P-1-1|1.07 [ 2.44 {0.35|1.78 [0.67 [0.37 |0.65|0.17 | 1.03 | 0.21 | 0.49 [0.08 [ 0.54 |0.077|7.99 | 17.92
J-3 |11.53|21.72|213|8.77 | 1.98 | 0.42 [ 1.79 0.3/1.4610.29 | 0.78 |0.11 | 0.74 0.1]8.04 | 60.16
J-5A 1 0.56 | 1.77 |0.30| 1.65 | 0.67 | 0.37 [0.82 [0.13]0.72|0.15| 0.38 |0.065| 0.46 [0.066|7.16 | 15.27
M-13]2.24|5.82|0.86|6.75 |2.45|0.97 [2.91 [0.38 |2.39|0.48| 1.27 |0.17 | 1.03 [ 0. 15 [12. 81| 40. 68
M-11]2.33|6.48|0.98|5.79 |1.93 |0.84 (2.72(0.30|2.25|0.44 | 1.24 |0.150.90 [0.12 |11.22] 37.69
N-60 [55.84193.33|889(30.79|7.95 |1.49 | 6.23 | 0.94 [ 5.63 [ 1.03|3.02 |0.43 | 2.54 | 0.40 |30.52(249.03
97N 52|27.36(50.02(5.02|23.16|5.01 | 1.51 [5.89 [0.79 | 4.99 | 1. 11| 3.17 |0.40 | 2.76 | 0.46 [28.95|160. 60
-2 19.55120.40|259(12.32|3.24 |0.98 | 3.32|0.54 [3.56 | 0.82(2.30 |0.33 |2.23 | 0.28 |21. 60| 84. 06
-5 13.8816.00(0.79(2.81 |0.42 |0.22 |0.55 0.3/0.63|0.12| 0.40 0.1/0.35 0.1]3.25|19.92
F27 12.1413.0910.37(1.42 |0.34 |0.14 | 0.37 | 0.06 [ 0.33[0.07 [ 0.19 |0.03 |0.24 | 0.05 | 2.26 | 11. 10
11.65(21.11{223|9.52 [2.47 [0.73 |2.5310.39 |2.30|0.47| 1.32 {0.19 [ 1. 18 | 0. 18 |13.38| 69. 64
F28 [1.09|1.98 10.17[0.49 |0.08 |0.013|0.09 |0.012{0.034(0.008(0. 021 |0. 003 |0. 021 0.003| 0.49 | 4.50
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