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Geochemical Characteristics of Ophiolite in the Baixinde-Jiwuqiayi Area

in the Northern Tianshan, Xinjiang, China and Their Geological Significances
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Abstract: In order to discuss the formation environment of the ophiolite in the Baixinde-Jiwuqiayi area in the Northern
Tianshan, the LA-ICP-MS U-Pb dating method has been applied for zircons form the gabbro in the area. Results show that
the formation age of gabbro is 336.2+2.3 Ma, indicating that the gabbro was formed in early Carboniferous. Petrogeo-
chemical study indicates that the gabbro contains about 10 times of REE contents of the chondrite, with flat chondrite-nor-
malized REE distribution patterns, relatively similar to those of the MORB. The basalt has petrogeochemical characteristics
of the MORB and OIB, showing that the early Carboniferous volcanic rocks in the area were formed in the continental rift
environment, with the material sourced from the asthenosphere,similar to the OIB. Therefore, we believe that the ophiolite
in the area could be formed in a dynamic environment of the transition from the continental rift, resulted from strong conti-
nental extension,to the ocean rift, and then preliminary judg that the ophiolite belongs to the Red Sea type.
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Fig.1

A sketch map showing distribution of ophiolites in the Baixinde-Jiwuqiayi area
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Fig.2 Field characteristics of the ophiolite

PVC B, P45 20 00 B A EL R R 1T 72 40 IR & )5 1
A PVC 35 AT B - 406, 98 J5 X A1 47 38 33 O
S5 S A R OAE D K I A e ' T A5 43 B R ¢ 4
AT BB 3 A 7 AT I AT RO 25 A 4y
BRI BE o K5 PR E s Ak B R RPN A&
JE& AR AT BB 5 5K R A S B & HE AT AR
A fH 5 New Wave 213 nm SOGHURE R 50 % 4% 8
it Agilent 7500a ICP-MS 52 1% . s M1 F /B, 3Ot
WHEE AR R 20~30 wm B 28 SHz, FE 0 #0l5 ,
BN EA, M Ar OR G J5 i A ICP-MS #E47
g3 M, U-Ph 3 18 AR 41 3O R I 85 41 AR BE GEMOC G
—1(*"Pb/*Pb 4E#E K 608+1.5 Ma) Sk & IE , #5 4 b5
FE Mud Tank (#EE 4 # 2 732+5 Ma) 2y N B, 4% il
r B K E. U-Pb 4E % 1 U, Th, Pb 1y it & th
GLITTER ${ {4 (ver.4. 4 3453 ) , 338 Pb 1L IE PL K&
WA A 26 B TsoPlot B4 A 35

A0 R AR 2 R O B TR BT SR 4R B K B iR X
W7 S5 B 98 0T e 0 A I = 8 . W R TR AT

S [E ARL 2% ) il 1 /9 X 256 56 35 A (A% 2
54 XRF-8680) i , i RD<2% ; filcda oo & Il il i
A X Z 51 LR 5 45 B A I X (CIP-MS) A6
K4 ZBF -3.67-2005) ,i% % /N T 5%,

3 MREE

3.1 $7 LA-ICP-MS il
14TWS-PMXXXIV-6 k¢ i 41 43 3% 4 20 £ i 45
AL AR A X 5 AN E Z2 o AR & B A B
mm 2, B A0 BR S s R ) S SR A 4G A R
sk (B 3) o 46 H UG 3% S5O R B AR Ot
M, BEHE O WUHAS A WKL 1T U Th 1 Pb [A]fi %
SR AR LR LR AE LI 3, i ER 1AL A
B U &k 148x107° ~450%107°, Th & 4 K 40 x
10°~140x 10™°, Th/U{H H# 0.28 ~ 0.94 (4 {H K
0.61, KT 0.4) , U B Th/ UfE B A BUF 19 IEAH M
RIS R R R T A0 A T 330~ 340 Ma, H % T F13E
24 b, U] 330 ~340 Ma AR A KA At ], 9 i



614

@ N\ =

339.55Ma
336.87Ma 337.47Ma
335.19Ma 335.70Ma 340.68Ma
337.23Ma 332.14Ma 332.46Ma
IOOHm

zﬂbpb/ leU

PP AE - BTSRAL R LR 7 -3 B AR IR — A e ek MR A 2 FRAE BT 5T

1346
342

0. 064

0. 060 F

0. 056

0.052 |

TNECT ¥ 4E #=336. 2+£2. 3Ma

0.048 F (n=9, MSWD=1. 9)

0. 044

.34 0.38

207Pb/235U

0. 42 0. 46 0. 50

3 s o I s i A B 2 D't PRI R B B A U-Phill A4 % 1]

Fig.3 CL images and a diagram of U-Pb concordia ages for zircons of the gabbro in ophiolite
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Table 1 Analytical data for U-Pb dating of zircons from gabbro of the ophiolite (14TWS-PMXXXIV-6)

in the Baixinde-Jiwuqiayi area in Northern Tianshan

. [Fh7 K L AE Y/ Ma Lo fH
VY ey 2%y lo 27ph/ 23y lo  *Pb/PPhL 1o *Pb/?*U 1o *Pb/*U 1o *Pb/*Ph lo Th/U
1 0.05365  0.00033  0.37921  0.00799 0.05148 0.00114  336.8 2.0 326.4 5.8 261.2 56.4  0.2309
4 0.05374  0.00037  0.40637  0.00811 0.05474 0.00109  337.4 2.3 346.2 5.8 466.7  44.4  0.2793
5 0.05409  0.00040  0.38225  0.00871 0.05171 0.00123  339.5 2.5 328.6 6.4 272.2  53.6 0.2859
6 0.05337  0.00036  0.38590  0.00796  0.05266 0.00112  335.1 2.2 331.3 5.8 3222 48.1 0.3740
9 0.05346  0.00037  0.40254  0.00631 0.05454 0.00086  335.7 2.2 343.4 4.5 394.4  30.5 0.3221
12 0.05431  0.00034  0.40803  0.00711 0.05433 0.00093  340.6 2.1 347.4 5.1 383.3  43.5 0.2876
14 0.0537051 0.0003594 0.3815557 0.0077731 0.05179 0.00112  337.2 2.2 328.2 5.7 276.0 454  0.2692
16 0.0528734 0.0003062 0.3905053 0.0071921 0.05352 0.00101  332.1 1.8 334.7 5.3 350.1  42.6 0.4036
20 0.05293  0.00035  0.37673  0.00874 0.05174 0.00122  332.4 2.2 324.6 6.4 2722 53.6 0.2917
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Table 2 Contents of major elements for geological bodies in the Baixinde-Jiwuqiayi area in Northern Tianshan ( %)
B Y PM33-9 PM33-9/1 PM34-6 PM34-6/1 PM34-6/2 PM33-10 PM32-3 PM33-16 PM33-16/1
maam ORE TANE mew omew omes ZRE R SN i
Si0, 40.39 39.85 48.73 49.88 51.28 48.66 49.83 49.68 51.44
Al O, 1.81 1.04 13.62 15.36 15.47 14.72 16.53 15.03 14.39
TiO, 0.028 0.026 0.53 0.67 0.89 1.35 0.8 2.14 2.05
Fe, 0, 8.63 7.88 1.98 1.62 1.83 6.4 6.12 2.14 1.53
FeO 2.7 1.93 9.76 9.21 8.98 5.22 5.01 6.52 6.01
MnO 0.12 0.11 0.16 0.15 0.15 0.19 0.2 0.12 0.12
MgO 36.56 38.05 10.3 8.68 5.6 6.96 5.02 3.55 4.34
CaO 0.76 0.38 8.83 7.66 6.89 8.16 11.17 8.68 8.25
Na, O 0.18 0.22 2.2 2.99 4.54 3.95 2.32 4.57 4.27
K,0 0.01 0.01 1.26 1.16 1.19 0.86 0.53 2.74 3.46
P,04 0.023 0.02 0.05 0.081 0.13 0.15 0.11 0.38 0.5
Lol 8.76 10.46 2.6 3.05 3.33 3.56 2.21 5.08 4.32
FeOT 10 A L (b)
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g
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Fig.4 FAM and Zr/TiO,-Nb/Y diagrams for ophiolites in the Baixinde-Jiwuqiayi area
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Table 3 Contents of trace elements and rare earth elements for geological bodies

in the Baixinde-Jiwugiayi area in Northern Tianshan (png/g)
FESh w5 PM33-9 PM33-9/1 PM34-6 PM34-6/1 PM34-6/2 PM33-10 PM32-3 PM33-16 PM33-16/1
s 5 Gk o 1 Lk by bE R
Rb 1.60 1.80 26, 00 24.29 18.60 13.10 9.60 59.60 46.90
Ba 5.20 0.58 444 350 272 174 58.6 491 717
Th 0.43 0.60 4.60 4.70 4.8 0.76 0.62 3.00 3.60
Ta 0.13 0.09 0.094 0.066 0.36 0.23 0.095 2.32 2.68
Nb 1.32 1.43 2.42 1.93 3.14 3.81 3.26 34.24 35.85
La 0.59 0.48 1.40 1.30 3.40 5.10 3.00 26.60 29.40
Ce 0.37 0.36 4.00 3.50 9.10 12.20 5.80 52.80 58.50
Pr 0.04 0.07 0.60 0.58 1.20 2.10 1.00 7.50 8.50
Sr 7.70 8.90 406 768 1012 665 297 251 185
Nd 0.46 0.50 3.00 3.30 6.10 10.30 5.60 30.30 35.40
Zr 6.45 6.10 31.20 42.86 51.66 87.18 32.20 178 204
Hf 0.16 0.15 1.10 1.50 2.28 2.48 1.12 4.86 5.54
Sm 0.10 0.10 1.00 1.20 2.00 3.40 1.80 6.20 7.10
Eu 0.07 0.06 0.38 0.56 0.83 1.10 0.80 2.30 2.60
Dy 0.13 0.14 1.80 2.30 3.30 4.80 3.20 5.50 6.40
Y 1.40 1.90 9.60 10.40 15.00 23.20 13.60 19.80 22.50
Ho 0.04 0.04 0.38 0.50 0.71 1.00 0.68 0.97 1.20
Yb 0.16 0.14 1.30 1.50 2.30 3.70 2.20 2.30 2.90
Lu 0.03 0.03 0.20 0.24 0.33 0.55 0.38 0.33 0.41
Gd 0.10 0.13 1.20 1.50 2.40 3.30 2.10 5.80 6.70
Th 0.02 0.03 0.27 0.34 0.48 0.76 0.51 1.00 1.20
Er 0.15 0.16 1.10 1.30 2.00 2.90 2.00 2.60 3.10
Tm 0.08 0.08 0.20 0.25 0.35 0.50 0.32 0.37 0.44
>REE 2.34 2.32 16.83 18.37 34.50 51.71 29.39 144.57 163.85
LREE 1.63 1.57 10.38 10.44 22.63 34.20 18.00 125.70 141.50
HREE 0.71 0.75 6.45 7.93 11.87 17.51 11.39 18.87 22.35
LREE/HREE 2.30 2.09 1.61 1.32 1.91 1.95 1.58 6.66 6.33
Lay/Yby 2.65 2.46 0.77 0.62 1.06 0.99 0.98 8.30 7.27
dEu 2.12 1.61 1.06 1.28 1.16 0.99 1.25 1.15 1.13
3Ce 0.42 0.43 1.07 0.99 1.10 0.91 0.82 0.90 0.90
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Fig.6 The tectonic setting discrimination diagram for ophiolites in the Baixinde-Jiwugqiayi area
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