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Abstract Bailang garnet pyroxenite is located in Yarlung-Zangbo ophiolite belt of southern Tibet within the Xigaze region. Many
scholars are interested in it as a result of its important tectonic location and significance. Studying it is helpful to research emplacement
mechanism of the whole ophiolite belt. Field occurrence of Bailang garnet pyroxenite is a tectonic block, surrounded by serpentinized
mantle peridotite. The Early Cretaceous Angren Formation and purple red silicolites get no deformation and strong tectonic foliation
without undergoing metamorphism. In the field, there is a clear boundary between serpentinized mantle peridotite and garnet
pyroxenite. Furthermore, Bailang garet pyroxenite is studied in the laboratory with the approaches to petro-geochemistry,
geochronology and tectonic geodynamics. Based on petro-geochemical analysis, Bailang garnet pyroxenite is formed in the stable
physical and chemical environment without fluid, and it is depleted in high-field strength elements such as Th, Ta and Nb. Tested by
LA-ICP-MS, its magmatic zircon U-Pb age is at least 149.0 + 3. IMa. Moreover the average value of zircon gy (1) is +17.7,
indicating that its primitive magma is mainly derived from depleted mantle without magma mixing. According to trace elements
studying, a conclusion is made that its primary magma originated from upper mantle. In addition, the forming of this rock is related to
subduction between Indian plate and Eurasian plate. It’ s confirmed that forming position is located in upper mantle and primitive
magma originates from N-MORB. It suggests that Neo-Tethys Ocean had been closed and continental collision did not substantially
occur. The same to say, since 149Ma, Indian plate and Eurasian plate are still moving with opposite direction. In terms of
geochronological and tectonic geodynamical analysis, the above explanation is quite reasonable.
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Fig. 1

Tectonic map of Yarlung Zangbo ophiolite belt with dating data

STD-South Tibet detachment; MCT-Main central thrust; MBT-Main Boundary thrust; MFT-Main Front thrust; 1YSZ-India-Yarlung Zangho suture zone
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Fig.2  Geological map of Bailang ophiolite belt within the Xigaze region

T,-Late Triassic stratum; J-K-Jurassic-Cretaceous stratum; K, -Early Cretaceous stratum; J; K, opm-Late Jurassic-Early Cretaceous ophiolite mélange ;

Q-Quaternary sediments
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Fig.3 Field occurrence of the Bailang garnet pyroxenite

Photograph ), @ and @) are the boundary between ophiolite and garnet pyroxenite. Photograph ) is the details of garnet pyroxenite
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Fig.4 Micrographs of the Bailang garnet pyroxenite

Fig. 4a, ¢, e are observed under transmissive light. Fig. 4b, d, f are observed under orthogonal polarized light. Grt-garnet; Opx-orthopyroxene; Am-

amphibole
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Table 1  Chemical compositions of major oxides (wt% ) and trace elements ( x 10™°) of the Bailang garnet pyroxenite

Sample No. XY7B-3-1 XY7B-6-2 XY7B4-2 XY7B-6-1 XY7B-7-1 Z-14-1-1 7-21-1-1
Si0, 42.98 39.16 44.39 43.03 43.01 45.10 44. 80
Al, 05 14. 83 13.48 15.31 17. 40 14. 62 14. 60 14.50
Ca0 17.21 26.38 10. 65 15.33 13.24 14.35 14.35
Fe, 0, 2.83 2.26 3.00 1.95 1.98 4.80 4.71
FeO 8. 18 5.03 8.01 6. 15 8.55 6.08 6. 07
K,0 0.27 0.01 0.30 0.22 0.18 0. 04 0. 04
MgO 6. 83 8.19 11.12 10. 08 12.01 9.48 9.45
MnO 0.20 0.13 0.19 0.19 0.16 0.19 0.20
Na, 0 0.38 0.03 2.50 1.21 1.77 1.76 1.78
P, 05 0.13 0. 06 0.11 0.04 0.08 0.09 0. 10
Tio, 1.34 0.73 1.49 0.48 1.24 0.42 0. 40
CO, 0.23 0. 44 0.09 0.34 0.25 0.31 0.32
H,0* 3.90 3.24 2.32 2.70 2.00 2.60 2.70
LOI 3.67 3.39 2.14 2.70 1. 69 2.10 2.06
Total 102. 98 102. 53 101. 62 101. 82 100. 78 101. 92 101. 48
ALK 0. 65 0. 04 2.80 1.43 1.95 1.80 1.82
FeO" 10.73 7.06 10.71 7.90 10.33 10. 40 10.31
w/f 1.31 2.46 2.15 2.59 2.29 2.11 2.11
MgO/FeQ” 0. 64 1. 16 1.04 1.28 1. 16 0.91 0.92
Fe0'/MgO 1.57 0.86 0.96 0.78 0.86 1. 10 1.09
Mg* 56. 63 71.06 68.24 72. 14 69. 60 67.81 67.86
Fe* 43.37 28.94 31.76 27.86 30. 40 32.19 32. 14
Li 10. 10 8.39 11. 80 9.14 17. 60 9. 11 9.22
Be 0.32 0.12 0.28 0.09 0.30 0.10 0.13
Cr 246 219 381 361 437 350 360
Mn 1540 1066 1510 1547 1224 1545 1541
Co 49.9 38.3 52.0 42.5 52.5 43.4 41.3
Ni 84. 1 94.3 168.0 113.0 137.0 110.0 114.0
Cu 27.5 67.8 95.2 47.7 35.5 47.1 48.2
Zn 99. 8 57.3 90.9 45.6 82.5 46.2 47.6
Ga 16.3 6.9 15.9 11.6 15.5 14.9 14.8
Rb 3.29 0.15 2.52 1.82 1.05 0.20 0.20
Sr 32.4 9.3 91.9 27.6 46.0 36.3 35.8
Mo 0. 11 0.07 0.28 0.58 0.14 0. 41 0.53
Cd 0.10 0.11 0.11 0. 07 0.12 0.08 0.07
In 0.07 0.05 0.08 0. 05 0. 07 0.05 0.05
Cs 0. 15 0.05 0.16 0.17 0.19 0.01 0.01
Ba 9.99 3.45 12.70 12. 00 9.47 8.20 8.50
Pb 0.51 2.37 1.85 2.96 0. 87 2.91 2.85
Th 0. 14 0. 06 0.06 0. 15 0.10 0.05 0.05
U 0.17 0.05 0.05 0. 05 0.05 0. 06 0.08
Nb 1.01 0.34 0.85 0.73 0.70 0. 70 0. 60
Ta 0. 11 0.05 0.08 0. 07 0. 06 0. 40 0. 40
Zr 72.3 38.4 54.5 23.5 55.1 66.0 66.0
Hf 2. 14 1.25 1. 81 0. 65 1.78 1.70 1.90
Sn 0.76 0.36 0.90 0. 44 0. 82 2.00 1.00
Sh 0. 05 0.05 0.05 0. 05 0.08 0. 06 0.05
Ti 8068 4361 8364 3067 6771 3147 3225
w 0. 14 0.05 0.17 0.18 0.06 0.16 0.13
As 0.53 0.34 0.63 0. 42 0.17 0.41 0.37
A 263 214 321 177 282 332 341

Sc 47.4 35.1 48.0 59.6 44.9 56.6 49.2
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Continued Table 1

Sample No. XY7B-3-1 XY7B-6-2 XY7B4-2 XY7B-6-1 XY7B-7-1 7-14-1-1 7-21-1-1

La 2.93 1.22 1.78 1.43 1.90 1.70 1. 80

Ce 7.48 3.98 6.58 4.08 7.18 6. 30 6.50

Pr 1. 64 0.73 1.41 0.72 1.40 1.34 1.30

Nd 9.12 4.22 8.41 3.54 7.92 7.30 7. 40

Sm 3.54 1.56 3.34 1.33 3.03 3.03 3.07

Eu 1.34 0.79 1.24 0.57 1. 18 1. 11 1.24

Gd 5.18 2.43 4.71 2.43 4.04 4.37 4. 68

Th 0.90 0.42 0. 86 0.49 0.71 0.77 0.78

Dy 6. 35 2.90 5.79 4.29 4. 41 5.52 5.34

Ho 1.32 0. 62 1.22 1. 04 0.91 1.16 1. 10

Er 3.78 1.74 3.52 3.49 2.56 3.58 3.59

Tm 0.54 0.27 0.52 0.57 0.37 0.57 0.57

Yb 3.50 1.61 3.37 3.95 2.27 3.48 3.41

Lu 0.53 0.27 0.49 0. 69 0.35 0.53 0.51

Y 34.9 16. 5 32.6 29.9 23.1 33.1 33.5

SREE 48. 15 22.76 43.24 28. 62 38.23 40.76 41.29

LREE 26. 05 12. 50 22.76 11. 67 22.61 20. 78 21.31

HREE 22.10 10. 26 20. 48 16. 95 15.62 19. 98 19. 98

LREE/HREE 1.18 1.22 1. 11 0. 69 1.45 1.04 1.07

(La/Yb) y 0.60 0. 54 0.38 0.26 0. 60 0.35 0.38

(La/Sm) g 0.53 0.50 0.34 0. 69 0. 40 0. 36 0.38

(Gd/Lu) 1.21 1. 11 1.19 0.44 1.43 1.02 1.13

SEu 0.96 1.24 0.96 0.96 1.03 0.93 1. 00

8Ce 0. 83 1.01 0.96 0.98 1.03 0.97 1. 00

1 : ALK = Na, O + K, 0;FeO" = FeO +0. 8998Fe, 0, ; MgO/FeO" = MgO/ ( FeO + 0. 8998Fe, 0; ) ; FeO"/MgO = ( FeO + 0. 8998Fe, 0, ) /MgO; Mg* =

MgO/ ( MgO + FeO") ;Fe* = (MgO + FeO") /MgO
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(B, 2004) 15 bt s I it BE S B W) & o 3l o X 14 i
H W D X B RO A o 8 R TR i, R s )R
PHIRIE RS I T L s

VU H o DU DT R A e A T IR TR AT L R
St, LR F iR BONTRE (R 1), SIERH REPE XL
A (N-MORB) St ST A L, 5 438 S, AHX & 4E Rb \Ba, H.
St FERFEH RN B 4, Rb A8 KR b 808 B 46, DR LI 20
RN Ep I AN Y R S 7 e S K VA B RN (A2 S = o
AN 2% A1 P R R R A AR oo A R R JE TR R BR B
#7305 (HFSE) 5 N-MORB KA 8, H A Th Ta Nb
WGl 1, R iz A PRI G B U e IR B R AR e
RAEIRIRR . 5 JEUR s (i 0 B A L, HEFSE W e 4R
HAGsE, 540 Rb Sr, M & 4E U.Pb [HERAR (K 6) . il

P, %0 BT S B v B 2 B B kv, BB RTE R R TG
PEAK R v ER g o

PG 05 0] 4t X B R B R e R
o 37.58 x 10 7%, 8 F -+ 0 % (LREE) 735 3 8
19.67 x10°°, T ## + 70 2 (HREE) 4 F 3 & & 4 17.91 x
10 ~° ,LREE/HREE EHI{E 2} 1. 09( 32 1) , #3588 + 0 £ A1
FA - ICR WA RIS, BLEATE 0Z 5 1 0 5 b 5 IR Bk
2 RGRE  BA RAEE IR YVE o MR e Z bRt
ARBesr e (& 7) ,F £ oG R Bo 43 i 2R B A S 20 Ay - L
F- R, (La/Sm) ( SEHI(E R 0. 46, (Gd/Tu)  SF-3H{E N
107, A EA 03K AR , 1A R AL R o1, T 42 A
T ICENE RS, H SEu FXE K 1.01,8Ce F-H1H K
0.97, AT UKL M BEA Eu 59 F1 Ce S, U 1% A A 1ETE X
BRI 2 R G AL R R E, KA A S
K H LR A (MORB) # + 70 % & AL, F MORB FrifE
PR A3 M 4R ST K i i 2, B S AR y =1 I E 2
PVAT. SRS + TR ML A A f TR AR
AR B I b s £ 4, LT e b A o Ak T 43 1 4 22 7 BE
AT KT T R o 25 BT, TE L% A0 1 SRR
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Fig. 6 Normalized patterns of trace elements for Bailang garnet pyroxenite ( normalization values after Sun and McDonough, 1989)
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Fig. 7 Chondrite-normalized pattern and MORB-pattern of trace elements for Bailang garnet pyroxenite ( normalization values after

Sun and McDonough, 1989)
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TG 1 1 D)t X 10 B9 AR A 2 e A T 2SR TR AR A
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FUAE D 0. 30, B f7 HLAT 25 9% 4 A 1) A8 JT 48 40 6 78 ThU L
(B FAAERR A B A0 Th/ U HABARIE , 25 E TR % A s
AKRBOTIHIE R E kA

PRSP HA SEH 104 A EA T, 45 1 LA-ICP-MS

U-Ph JIRZE R (3 2) W, Bl il AP BC AT R a4 1
f ARG U-Ph 4R34 149.0 £3. 1Ma( MSWD =0. 093, 95%
BARED) ARG R BN 1000, 38 2 I ASCAF % 23 A [ Al
b, AE i B IR 35 4 % O 146.7 £ 1.4Ma (0.93% )
(MSWD =1.8, 95% EAFBE) , FEf 41 U-Pb AR IR 22V I A
(K9).
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&2 4 LA-ICP-MS U-Pb EEEIE

Table 2 LA-ICP-MS U-Pb data for zircons

Corrected Ratios Age(Ma)
Spot No. Th/U 207 py, 207 py, 206 p, 208 py, 28y 206 py,
6 pp, s W lo W o ﬂ lo ﬁ lo W lo

XZ14-BL-01  0.28 0.41513 0.04006 0.15917 0.00326 0.02630 0.00474 0.15876 0.12793 4.60 0. 05 150 2.4
X7Z14-BL-02 0.27 0.40938 0.04016 0.15344 0.00319 0.02564 0.00473 0.15069 0.12885 4.61 0. 05 144 4.5
X7Z14-BL-03  0.28 0.41415 0.04074 0.15126 0.00316 0.02496 0.00467 0.14758 0.12656 4.62 0.05 143 5.1
XZ14-BL-04 0.28 0.41647 0.04095 0.15050 0.00314 0.02469 0.00463 0.14552 0.12540 4.62 0.05 142 1.7
XZ14-BL-05 0.28 0.41875 0.04117 0.15972 0.00312 0.02442 0.00460 0.14334 0.12427 4.61 0. 05 151 1.2
X7Z14-BL-06  0.28  0.42098 0.04141 0.15887 0.00311 0.02414 0.00456 0.14119 0.12315 4.60 0.05 149 3.6
X7Z14-BL-07  0.28  0.41649 0.04071 0.15795 0.00307 0.02424 0.00453 0.25481 0.16775 4.60 0.05 148 2.4
XZ14-BL-08 0.28 0.41870 0.04094 0.15713 0.00305 0.02397 0.00449 0.25142 0.16628 4.61 0. 05 148 3.2
XZ14-BL-09 0.27  0.42087 0.04117 0.15634 0.00304 0.02371 0.00446 0.24866 0.16483 4.59 0. 05 147 4.7
X7Z14-BL-10  0.27  0.42300 0.04143 0.15543 0.00302 0.02343 0.00443 0.24595 0.16340 4.56 0.05 146 2.6
XZ14-BL-11  0.27 1.01942  0.15939 0.15372 0.01105 0.02667 0.00480 0.04717 0.02299 4.55 0.05 144 4.5
XZ14-BL-12  0.28 1.06201 0.15924 0.15376 0.01097 0.02592 0.00473 0.04589 0.02239 4.26 0. 04 144 4.8
XZ14-BL-13  0.27 1.10236 0.15930 0.15380 0.01088 0.02520 0.00466 0.05170 0.02262 4.24 0. 04 144 3.7
X7Z14-BL-14  0.28 1.07208 0.15614 0.15373 0.01060 0.02545 0.00455 0.05037 0.02207 4.19 0.04 144 5.3
XZ14-BL-15  0.28 1. 13313  0.15298 0.15377 0.01019 0.02431 0.00432 0.05947 0.02376 4.34 0. 04 144 4.8
XZ14-BL-16  0.28 1.10495 0.15012 0.15370 0.00993 0.02446 0.00423 0.05808 0.02324 4.39 0. 04 143 4.3
X7Z14-BL-17  0.27  1.12298 0.14468 0.15377 0.00963 0.02452 0.00406 0.06846 0.02430 4.38 0.04 143 5.4
X7Z14-BL-18  0.37  1.09026 0.14440 0.15374 0.00969 0.02509 0.00411 0.05813 0.02229 4.33 0.04 143 5.2
XZ14-BL-19  0.37 1.05606 0.14423 0.15371 0.00974 0.02567 0.00416 0.04734 0.01973 4.29 0. 04 143 2.9
XZ7Z14-BL-20  0.37 1.89965 0.16245 0.15269 0.00524 0.02865 0.00478 0.00541 0.00626  2.68 0.03 143 2.3
X7Z14-BL-21  0.37  2.05508 0.16165 0.15267 0.00483 0.02637 0.00424 0.00147 0.00401 2.71 0.03 144 1.4
XZ14-BL-22  0.38  2.13462 0.16026 0.15269 0.00462 0.02549 0.00400 0.00408 0.00478 2.79 0.03 143 1.6
XZ14-BL-23  0.38  2.17528 0.16257 0.15269 0.00461 0.02509 0.00396 0.00398 0.00471 2.73 0.03 143 3.2
X7Z14-BL-24  0.36  2.16273 0.15140 0.15283 0.00455 0.02652 0.00382 0.00851 0.00692 2.68 0.03 143 2.6
X7Z14-BL-25  0.37  2.10049 0.14631 0.15277 0.00443 0.02676 0.00376 0.00823 0.00676  2.66 0.03 143 5.3
XZ14-BL-26  0.25 0.53784 0.05331 0.16062 0.00142 0.01969 0.00392 0.06543 0.03497 6.33 0. 06 150 3.1
XZ14-BL-27  0.24  0.55499 0.05511 0.16065 0.00147 0.01977 0.00402 0.06743 0.03589 6.34 0. 06 151 4.1
X7Z14-BL-28  0.26  0.53068 0.05661 0.16066 0.00160 0.02110 0.00430 0.06780 0.03905 6.27 0. 06 151 2.4
X7Z14-BL-29  0.26  0.41653 0.03848 0.16055 0.00113 0.02249 0.00367 0.01881 0.01615 6.53 0.07 152 2.5
XZ14-BL-30  0.37  0.36627 0.04349 0.16057 0.00145 0.02664 0.00489 0.00628 0.01369 6.53 0.07 152 3.0
X7Z14-BL-31  0.35 0.32619 0.04082 0.16050 0.00136 0.02611 0.00529 0.00899 0.01619 6.31 0. 06 152 2.6
X7Z14-BL-32  0.25 0.11366 0.04312 0.16015 0.00081 0.02078 0.00438 0.00244 0.00738 4.61 0.05 150 2.9
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Table 3 Zircon Hf isotopic compositions of Bailang garnet pyroxenite
Spot No. Age(Ma)  SH{/TTHf 20 TS u/THE 0Yb/THE  (TCHEZVTHE) ep(t) 20 tpu(Ga) iy, (Ga)
XZ14-BLHf-01 150 0.283119 0. 000024 0. 000022 0. 000880 0.283119 15.1 0.8 0.18 0.20
XZ14-BLHf-02 144 0. 283200 0. 000026 0. 000036 0.001428 0. 283200 17.9 0.9 0.15 0.17
XZ14-BLH{-03 143 0. 283239 0. 000028 0.000112 0. 004267 0. 283239 19.2 0.9 0.16 0.07
XZ14-BLH{-04 142 0. 283049 0. 000028 0. 000038 0.001641 0. 283049 12.5 0.9 0.28 0.36
XZ14-BLH{-05 151 0. 283167 0. 000025 0. 000014 0. 000501 0.283167 16.9 0.9 0.12 0.09
XZ14-BLH{-06 149 0. 283200 0. 000027 0. 000108 0. 003751 0. 283200 18.0 0.9 0.18 0.18
XZ14-BLH{-07 148 0.283158 0. 000027 0. 000013 0. 000519 0. 283158 16.5 0.9 0.13 0.11
XZ14-BLH{-08 148 0.283154 0. 000024 0. 000078 0. 002673 0.283154 16.3 0.8 0.13 0.12
XZ14-BLHf-09 147 0.283193 0. 000020 0. 000041 0. 001054 0.283193 17.7 0.7 0. 08 0. 08
XZ14-BLH{-10 146 0. 283205 0. 000025 0. 000134 0. 004268 0. 283205 18. 1 0.9 0. 06 0.07
XZ14-BLHf-11 144 0.283199 0. 000032 0. 000062 0.001754 0.283199 17.8 0.8 0.07 0.07
XZ14-BLHf-12 144 0.283193 0. 000025 0. 000011 0. 000373 0.283193 17.6 0.9 0.08 0.09
XZ14-BLHf-13 144 0. 283269 0. 000055 0. 000024 0. 000893 0. 283269 20.3 0.9 0.13 0.14
XZ14-BLH{-14 144 0.283216 0. 000041 0. 000029 0.001217 0. 283216 18.4 0.8 0.24 0.20
XZ14-BLHf-15 144 0.283112 0. 000047 0. 000126 0. 004447 0.283112 14.8 0.8 0.19 0.22
XZ14-BLH{-16 143 0.283162 0. 000038 0. 000055 0. 001952 0.283162 16.5 0.7 0.12 0.10
XZ14-BLH{-17 143 0. 283396 0. 000059 0. 000082 0. 002738 0. 283396 24.8 0.9 0.20 0.22
XZ14-BLH{-18 143 0. 283268 0. 000043 0. 000122 0. 004011 0. 283268 20.2 0.8 0.25 0.15
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Fig. 11  Tectonic discrimination diagrams of Bailang garnet
pyroxenite

(a) FeO'/MgO-TiO, diagram, A-island arc tholeiitic setting, B-

oceanic island basaltic setting, C-mid-oceanic ridge basalt; (b) Hf/

(0}

3-Th-Ta diagram, A-normal mid-oceanic ridge basalt, B-depleted
mid-oceanic ridge basalt and within-plate tholeiitic setting, C-within-
plate basaltic setting; (c¢) FeO"-MgO-Al,0, diagram, A-mid-
oceanic ridge or oceanic floor setting, B-oceanic island setting, C-
continental setting, D-divergent central island arc environment, E-
orogenic belt setting
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