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Abstract: Jiang Tso ophiolite, which belongs to the most eastern part of Qieli Lake ophiolite subzone, is located at the middle
segment of the Bangonghu-Nujiang suture zone to the south of Pung Lake ophiolite. The rock association of Jiang Tso ophiolite
is relatively complete and mainly composed of metamorphic peridotite, gabbro and diabase. Comparing with N-MORB, the ma-
jor and trace elements of Jiang Tso ophiolite are characterized with high content in Mg and low contents in Ti, K, Na, P and
the depletion of elements of Nb, Ta, Hf, and Th. In addition, it displays relative enrichment of Rb, Sr, and Ba. Geochemistry
characteristics of the Jiang Tso ophiolite indicate it is of supra-subduction zone type ophiolite and formed in the spreading ridge
of back arc basin. The zircon SHRIMP U-Pb weighted average ages of gabbro is 189.8+£3.3 Ma (MSWD=0.97), which sug-
gests that the extension time of Tethys oceanic basin in Jiang Tso region was consistent with the formation time of the

Donggiao oceanic basin in the middle part, and also corresponding to that of the oceanic basin in the western part, while later
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than the development of oceanic basin in the eastern part of the Bangonghu-Nujiang suture zone. From the geochronological da-

ta, it can be deduced that the development of the Bangonghu-Nujiang oceanic basin was characterized by being gradually later

from east to west.

Key words: Jiang Tso ophiolite; geochemistry; SHRIMP U-Pb dating; tectonic environment; Tibet.
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Table 1 The rock assemblage, geochemical characteristics and tectonic environment of typical ophiolite section in Bangonghu-

Nujiang suture zone
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Fig.1 Geological sketch map of Jiang Tso ophiolite
1.5 T hOHE B B Bl 2% CEDBEAR IR 5 208 8 0T 4 5 5 3. X IUT i 5 K Ll — 35 S0 5 4L B B2 b 35 5. JE 20 ) — VL4854 5 6. JE S b e s 74 ¥ 4t
Y s 8Lk 9.7 2 5 10 W s 418 B8 47 . 19935 Yin and Harrison, 2000 &3

UL e o o AT, 6 T 3% 4 P b i e o T R
EEMK 13 km, %6 3~7 km, L9 B 45 % i 4t A L
M5 222 11 2 22 L 5T B R S DT J22 422 fl 95 A0 R g
T3 A 1 7 5 T 2842 fik, /NS 43 5 A R VP E BT
M FRE 5T 25 422 fioh. R T A b DX A9 1) 3 42 3l 3 ik
FU R I VT A8 e 2 o W 38 A, OF IR RS R
PR (HJR BB 485 1 5 A B T B 5T 4 MUK 5 31 10
# . EE AR MO S OV s MO SR A 4, H AT
A B 5 1 I 25 28 A R SCAT BT IR RE b Dl G
o R B AR JL 2R 31°3276", R4k 9072758

2 wAERIE

WA BN, — B K — WG 2k (5, B2

JFORIR S5 K HORF 3 (B 220 590 0 32 Bl K
A KA LR TR S AN 3a il 3b) . AHC A
TEAS BB & AR R AR 1~2 mm, Ry
A E 62%~53% I Z AR EMmA, 3%
Tl A5 Sy 6 4 A Ak A AR A R T A AR o T Sk
INA, BRI A L, & 3520 ~40% , hife 1~
2 mm, JEAARHIN, 22 5L FAH AR A 5
Wi 2 (0] A 2 U A Tk M8 A R K /N AS BRI o A2
0.1~0.5 mm, FwAN 2% ~3%.

TS A W % 00, A B BEAR 254, ek
T A A A2 N TR RR B A i AR L 2b) R A A I
A B R AR — M A TR L AN LI A
(P da) s F1 TR A T A ik B A8 A ROV A T S A 19 S 38
A1 5 A TN AT B SCB0MR  HORR  SE AR T



Bl

TR KA PUBCIE A W) — BT 48 5 T BT A Mg 40 8 8 0 2 LBk AL 27 VAR AR 2 Rt B ) 37

()

P 2 VLA I S5 0 W RN 4 5 T A1 IR R
Fig.2 Filed photos of gabbro and diabase from Jiang Tso
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Fig.3 Microscope photos of Jiang Tso ophiolite gabbro

(orthogonal polarization)
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Table 2 Contents of major elements of gabbro and diabase

from Jiang Tso
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Table 3 Contents of trace (REE) elements of Jiang Tso ophiolite

K5 7XJC1 7XJC2 7XJC3 7XJC7 7XJC4 7XJC5 7XJC6
Sc 43.11 39.91 45.84 43.38 33.93 32.67 25.56
Ti 3270.60 2922.50 1110.00 1208.90 975.90 2 487.40 663.90
Y 227.00 276.00 134.50 140.90 114.30 153.80 75.63
Cr 513.90 438.30 498.40 1406.70 296.00 1004.00 1570.10
Mn 625.60 909.20 659.60 989.20 590.80 671.00 576.80
Co 39.68 46.95 30.80 48.07 26.21 28.75 31.72
Ni 125.40 131.40 147.50 217.90 143.30 177.20 272.10
Cu 12.62 6.80 13.56 85.91 14.45 43.46 65.22
Zn 18.62 19.86 18.46 40.66 26.19 41.98 66.69
Ga 11.52 11.09 8.43 8.94 8.91 9.14 7.73
Ge 1.22 1.27 1.40 1.15 1.26 1.25 1.07
Rb 47.78 19.52 130.00 14.68 38.23 17.98 11.29
Sr 145.20 142.90 151.40 203.40 220.60 143.00 83.23
Y 13.32 13.09 6.73 5.77 6.94 8.59 2.83
Zr 21.04 18.89 12.33 3.02 7.79 12.95 3.61
Nb 0.94 0.75 0.45 0.20 0.75 0.76 0.17
Ba 23.50 20.03 101.50 61.25 38.67 36.39 34.87
La 1.24 1.54 0.93 0.47 1.14 1.10 0.43
Ce 3.19 3.72 2.37 1.16 3.27 2.80 0.97
Pr 0.54 0.62 0.40 0.21 0.56 0.48 0.15
Nd 2.99 3.21 2.06 1.30 2.82 2.56 0.84
Sm 1.10 1.13 0.67 0.48 0.82 0.83 0.28
Eu 0.43 0.49 0.28 0.31 0.40 0.40 0.16
Gd 1.57 1.58 0.94 0.76 1.09 1.17 0.39
Th 0.32 0.33 0.18 0.16 0.19 0.22 0.07
Dy 2.19 2.21 1.15 1.09 1.32 1.50 0.53
Ho 0.49 0.50 0.26 0.25 0.28 0.33 0.11
Er 1.43 1.41 0.75 0.66 0.76 0.94 0.31
Tm 0.21 0.22 0.11 0.09 0.11 0.13 0.04
Yb 1.44 1.48 0.68 0.62 0.73 0.90 0.29
Lu 0.23 0.25 0.11 0.10 0.11 0.14 0.05
Hf 0.66 0.63 0.38 0.16 0.26 0.43 0.12
Ta 0.07 0.06 0.03 0.01 0.04 0.05 0.01
Pb 1.07 0.53 3.66 1.87 9.59 3.54 4.29
Th 0.03 0.04 0.09 0.01 0.08 0.05 0.02
U 0.02 0.05 0.02 0.03 0.02 0.07 0.08

LREE/HREE 1.20 1.34 1.61 1.05 1.96 1.53 1.58

Ce/Zr 0.15 0.20 0.19 0.38 0.42 0.22 0.27

Zr/Nb 22.38 25.19 27.40 15.10 10.39 17.04 21.24

Th/Yb 0.02 0.03 0.13 0.02 0.11 0.06 0.07

Zr/Y 1.58 1.44 1.83 0.52 1.12 1.51 1.28
Ti/Y 245.54 223.26 164.93 209.51 140.62 289.57 234.59

La/Nb 1.32 2.05 2.07 2.35 1.52 1.45 2.53

Y/Nb 14.17 17.45 14.96 28.85 9.25 11.30 16.65

Th/Ta 0.43 0.67 3.00 1.00 2.00 1.00 2.00

La/Ta 17.71 25.67 31.00 47.00 28.50 22.00 43.00
SEu 1.00 1.12 1.08 1.57 1.29 1.24 1.48

B (39.10 pg/) BALIE REM L0 5 AU B, 115, °F¥ 0 0.98, B A A E M -0 R Z W 7 7oA
2 LREE/>2HREE Jy 1.06~1.61, ¥ 1.30.%4 41 B K A 9 (La/Yb)y = 0.62~0.99, SF- ¥ K
[y (La/Sm)y = 0.63 ~0.89, F ¥ 0.78, [t N- 0.72,(Ce/Yb)y=0.53~0.97, F ¥ H 0.70, 5 N-
MORB [ AHR{E (0.6 1B K3 M1 (Gd/YD)x =088~ MORB # (La/Yb)y H1(Ce/Yb) (4331 H 0.59
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Fig.7 Pattern of trace elements of Jiang Tso ophiolite (a) and REE pattern of Jiang Tso ophiolite (b)

1 0.76) B 43, 2 I N-MORB A9 45 . 117 A< X #%
SEARIF LUK MR TE 4.63~13.59 pg/g Z 0], F1y
}10.57 pg/ g, LU 5 PR — 28, 43 73 2 BRORE 53 A1 1
OIB # + B 5 /9 3.21 A1 0.13 £5. B H s + 43 5 A 0
1,2 LREE/ 2 HREE & 1.04, 1 1.10. % 5 0
(La/Sm)y [Al#E N 0.85~0.98,F ¥ K 0.91, 5 N-
MORB A8 W AE AH 24 5 A & B (Gd/ Yb) y = 1.07~
1.24, ¥ 1145 5 A 1 (La/ Yb)y =0.87~1.12,F
¥4 1.025(Ce/Yb)=0.86~1.25,F#4 K 1.01,5 N-
MORB # (La/Yb) F1(Ce/Yb)\ {HAHZEA K.
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AYRFAE 2R IR 5 ROV 48 3 vl g ok B[R] — JR X VL
B o s W LB N-MORB 0 8 & & 22 9], 5 R
TLAS I 2% 4 T AR T B T #2  N-MORB 1% K ¥ i &
1% (Pearce et al.,1984) , 1M &I il T B ¥ 5k
BB, I 2 S A ok B IR B

6 SHRIMP U-Pb %4

TLAS I 2 20 K A 85 1 SHRIMP U-Pb & 4F
FEAALJCO AL FILHVEM 1 km, 25 M 8 K A
st VB A T B AR & O LR N BT 8 T 783X 26 4 o 5
LX) e T A RO %) 9 R T 5 A R e LA A R AR
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AHEAT T 11 A43H7 5 8 U-Ph [RA7 & 4F /8 40 #7 . 45
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Fig.8 Cathode luminescence images of zircons in gabbro

from Jiang Tso ophiolite
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JroR Al WL U A Th B9 & & 88, 0 34 T 86 ~
485 pg/gfM 62~1021 pg/g, Th/U A~F 0.50~2.18.
e U-Pb i FLIEL E 9 A %48 2 5 b 43 A (K 9D,
YOPh/* S PhAR IR AR FLYE R 178.0~200.1 Ma, JTAL
S S 189.8 £3.3 Ma(95% {5 i, MSWD =
0.97) IZAF I B S W 25 (0 45 & A1 1

I 2 AR AR 1 AR AT K Bl i R S A R
B Fr s FOIU MU AR T 52 vt T iU Ak sl
M P A 385 4% Jmy AT B SR SO A B I MR
SERPSE R Ve e i T A Kk Ry e, OB
BCAF WA AR VLS b X B S0 v T e 4 5k iy AR
BIVT 457 22 0T 189.8+3.3 Ma (AR % i 0] .
BE AN B ) — BT Al VG B TR T8 Hb X 5 A
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Table 4 SHRIMP zircon U-Pb age data of gabbro from Jiang Tso ophiolite
206 206 * 207 * 206 * 206 238
e (y;/g> (;xqg‘;]g> Th/u (;L)) (;t:/bg> ’I:’L;J / = 21?%) / £ A;)eh(/l\/lﬂ§J o
JCI1.1 86 62 0.74 6.01 2.4 0.37 39.8 0.030 2 4.2 191.7 7.9
JC2.1 184 205 1.15 1.11 4.7 0.35 13.3 0.029 6 2.2 188.1 4.1
JC3.1 163 79 0.50 3.96 4.3 0.28 30.8 0.029 7 2.8 189.0 5.2
JC5.1 200 159 0.82 3.02 5.2 0.25 23.0 0.029 4 2.9 187.1 5.3
JC6.1 322 438 1.41 1.66 8.1 0.23 16.0 0.029 0 2.2 184.0 3.9
JC7.1 114 82 0.74 6.80 3.3 0.43 31.9 0.0315 3.5 199.7 6.9
JC8.1 115 110 0.99 10.74 3.1 0.19 77.6 0.028 0 4.1 178.0 7.3
JC10.1 516 3418 6.84 2.93 12.9 0.21 15.3 0.028 3 2.5 179.7 4.5
JC12.1 485 1021 2.18 3.95 13.0 0.32 34.2 0.029 9 2.2 190.1 4.1
JC13.1 181 156 0.89 7.29 5.3 0.20 38.3 0.0315 3.1 200.1 6.1
JC15.1 172 173 1.04 6.43 4.8 0.23 40.3 0.030 2 2.9 191.9 5.5

TE 2 Pb (20) J 538200 Ph (5 820 P (#  43 LE 5 P * iR 14 i RS 5 38536 4% 204 P A2 IE.

0.034F 215F
205+
0.032F
2
st L]
& 0.030 T t
: ‘ T T
0.028F 175F
Mean=189.8+3.3 Ma Mean=189.8+3.3 Ma
1707% MSWD=0.97,n=9 MSWD=0.97,n=9
0.026 L L L | 165
0.0 0.2 0.4 0.6 0.8 (Ma)
207Pb/235U
B9 LA M S oM A B A U-Pb AR % A9 185 &

Fig.9 Zircons U-Pb Concordia diagram of gabbro from Jiang Tso ophiolite

Mis Re-Os 4E N 254428 Ma (B i3 N4, 2012a) . 45
Ry g s 2RO 5 19 Sm-Nd P FBAE I 2 4F
Wk 191422 MaClfs 3 BEAE L 2004) , P4 B BE 2 ] b
R AT AR 9 167 £ 1.4 Ma( 4T ,2007) , 74
BRI 1l X 4 g 2 5 WK A A AR IS 103.8
3.9 Ma(Liu et al.,2014) ; PN BT 45 (01 DR £ 2%
IR —7 & A BHE AR X A 85 40 SHRIMP U-Pb 4F
1% 188.0£2.0 Ma, J& 5 0k &t v 49, A AT TN it
SRR AR T VST LR AR I 00 il e 4 5 WA S i
AR 183.721 MaCE R P25, 20120) RBET AR
WK BE R A 100 A/ ArdE % 4 193.3 £ 3.3 Ma(iff
FEF,1997) 4 RA sk 28 [) {37 38 2 41 45 S 0 B BE 28 1) —
VT g L 715 45 BOPE 208 Ui AR B0 A i 22 ) L A7 78 2R
PG G P

7 WEERA P A 1 P O A

TLAS e s oM IR AU & 8 BT R TiO,

S E R 0.37 % M 0.11 %, TiO, &/ #K.
HE MK FHERF LR A TIO, WFWME 1. 15%
(Pearce,1983), 5 53K IX k111 %5 (0.58 % ~0.85 %)
BB N BT (Pearce, 1983) 3 P, O, 1 & 143 4
4 0.04%F0 0.02% . SHH XA P.O; 1975
B 0.09 Y AH 25 HE , —F WG /R T UL AE HE K A
2 AR SRRV T B R R BKORL B A A A A TG
O3B CEL Th) MK 5 TR S 5 1 i+ BiE 2 B X 1y
SOF AN 2 A E RS S Y Th/Yb Al Ze/Y
EME TR EY — BB T N-MORB ) #i 5k {b
FHEE ;3 Elthon (1991) 1 Pearce (1991) ®] 1,
T MORB 325 F i X R Th/Ta=0.75~
2,00, VT4 e 4 1 W K 5 TR &4 B9 Th/ Ta “F 314
A3 1.31 A 1,15, Xt Ul BV e i oA N-
MORB #: it {3 & & Wilson (1989) A %1, N-MORB
) Zr/Nb {2 KT 30, VLA e 4 55 L M4 Zr/Nb
HI/NF 30, LBV A4S g 4t 4 A 52 2 B MORB
)RR AIE AR DXORE R 8 FIRE 2 4 1 i 70 X MORBAG 1



B OK A PO W — RIS

il b B

WL A R AL AR RO R X 43

b B TE o P Ol S 8 B 4 8 X i 2 B n KL Rb.Ba
FREFREATEMEEL K Ti.Nb fl Ta 5%,
Rl Nb 5 461, 3 5 H A i K s 2o 9
BAR.REPEZRE - RA ST K.Rb.Ba %
JTLEFEEARALSHH N 58, (578 5 ITX,
7 I L A A LA R T BR A 2 R AE.
VLA I 2 5 1) 30 SRR AE 4 7R W i 7 v vl e 22
T IR A B R G, B T AR FH R

U 2 2 AR 2R R A% 1l VR 5T e IR ST I A
T S R g R 2 MOR Fl SSZ 9 Fif 286 Y

(Pearce et al.,1984) .8 % MUK REFR A L R A

FeOt

H T BT 75 300 A0 b b R 1K T LA R P e g . A
% A TE BRI A R AE R BN R e K
T, 5 N-MORB #] lt SSZ By 43 5 1) % ik A &
B S =L Tive A L R i

g 25 A HO T AR 18 A 88 AT L AE i i oo &K U E
FRAE TN LIRS (&L 10) 76 VT4 I 48 25 W 1 7 T HE
F YR T R M ER B A ] B FeOt-MgO-
AL O, FI | E HhFE i 4 7% A E] MORB H 5 78 Ti-
Zr-Y X3 F i B rh B R A B AR B L B X R
AR s A Ti/100-Ze-Sr/2 ) 51 B b, B a0 AR &
TSI L R A 3 ; 78 HE/3-Th-Nb/16 | 5K

Ti/100

AL BRI 3E %
B. MORB. & JL$i 5 X i

R0 Tk 2

C A IE X A

MgO ALOs

Ti/100

D. RN L ECH

Zr Y X3

Hf/3

Zr Sr/2
Nbx2

Wtk 2 U
W

Zr/4 Y

K 10

I# Z R R BB X A

frIXIiZJQ/a%D I v
ORBAI J il 9 % al A

Nb/16

Y/15

La/10 Nb/8

VT8 0 5 o Dok ik O 3R 3 AR 05 ) ) P i

Fig.10 Trace elements tectonic discrimination diagram of Jiang Tso ophiolite
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