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Dong YP, Zhou DW, Zhang GW, Zhang CL, Xia LQ, Xu XY and Li XM. 2005. Tectonic setting of the Wuwamen
ophiolite at the southern margin of Middle Tianshan Belt. Acta Petrologica Sinica, 21(1) :37 -44

Abstract On the basis of synthetic studies of geology and geochemisiry, an ophiolitic m lange in Wuwamen area was discovered that
emplaced in the boundary fault separating the Southern Tianshan and Middie Tianshan belt. 1t is composed of different tectonic blocks
with different lithological features and ages, and chaotic matrixes. The blocks contacting each other by a shear zone or chaotic matrix
mainly include ophiolite slices, amphibolite and gneiss blocks of metamorphic basement of Middle Tianshan belt, and Devonian marble
blocks from Southern Tianshan Belt. The ophiolite is composed of meta-peridotites, gabbros and basalts slices. Geochemical analysis
suggests that the composition of these peridotites being similar to that of the lherzolite in a mid-ocean ridge with high Si0,, TiQ,,
Al,O,, CaO contents, and low MgO content. Additionally, it is characterized by low ¥ REE, and depleted in LREE intensively.
Meanwhile, the hasalts from the Wuwamen ophiolitic mélange show high TiO,and MgO content, low AL, O,, K,0, P,0, content, and
Na, O > K,O compositional features. In addition to, the geochemical characteristic of low ¥, REE, depleted in LREE and unfractionated
in most HSF elements ( Zr, Hf, Sm, Y and Yb) indicates that the basalts are similar to a normal mid-ocean basalt (N-MORB).
Above all, some samples are showing distinguishable enrichment in large-ion lithophile ( LIL) elements, Th and Pb contents, and
depletion in Nb and Ta contents. It is suggest that the magma source was influenced by input of the subduction components. Base on all
ahove evidences and regional geological data, it is reasonable suggest that the Wuwamen ophiolite was formed in a back-arc basin
setting which have been existed along the southern margin of the Middle Tianshan Belt.

Key words Ophiolitic mélange, Geochemistry, Back-arc basin, Tianshan orogenic belt
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®1 SRNERETHETRELFIHIHER

Table |  Major element (% ) and trace element (10 ) compositions of the basalts and peridotites from Wuwamen area

ALAK TR A A
=22 Bi-1 Bt-2 Bi-3 Bt-5 Bt-6 Bi-7 Bt-11 Bi-12
Si0, 48.23 49.55 48.55 49.06 49.20 49.10 43.83 44.28
Ti0, 1.30 2.11 1.88 1.44 1.45 1. 66 0.08 0.07
AL 0, 16.30 13.79 14.35 13.23 13.31 13.42 3.27 3.15
Fe, 0, 10.47 13.63 12.86 13.27 13.28 13.82 8.72 9.00
FeO 7.55 7.08 7.32 7.88 7.88 8. 68 6.12 6.80
MnO 0.16 0.15 0.15 0.22 0.22 0.28 0.12 0.12
MgO 7.48 6.54 7.24 8.46 8.55 7.59 38.20 38.68
Ca0 9.75 8.71 9.55 8.91 8.98 8.92 2.75 2.79
Na, O 2.50 4.05 3.52 3.44 3.56 3.54 0.33 0.19
K,0 1.07 0.72 0.69 0.29 0.29 0.28 0.02 0.01
P,0; 0.15 0.17 0.18 0.12 0.13 0.16 0.0l 0.01

Pk 2,31 0.71 0.74 1.50 1.50 1.00 2.26 1.20
o8- s 99.72 100. 13 99.71 99.94 100.47 99.77 99.59 99.50
Li 9.8 5.8 7.8 9.9 9.7 5.9 4.9 1.5
Be 0.67 0.93 1.20 0.53 0.56 0.56 0.01 0.00
Sc 36.2 41.4 40.5 47.8 47.4 4.3 14.9 10.0

v 225 339 325 311 313 318 62 41

Cr 116 173 246 171 170 114 2766 1959

Co 43.2 43.6 47.7 54.8 55.5 44.7 107 69.1
Ni 38 103 130 77 76 64 2246 1391

Cu 25 16 16 90 88 92 10 10

Zin 78 69 68 122 120 119 42 29

Ga 19 17 17 17 17 17 2
Ge 1.45 1.53 1.49 1.48 1.55 1.56 0.98 0.56
Rb 27.1 19.5 17.9 3.9 3.9 4.3 0.3 0.2
Sr 305 170 180 198 177 200 21.4 2.2
Y 24,7 37.4 34.9 32.3 32.2 34.1 2.2 2.0
Zr 101 113 99.4 78.7 79.0 91.5 1.5 0.3
Nb 3.6 2.5 2.0 3.2 3.3 4.0 0.0 0.0
Cs 0.64 3.73 4.07 0.26 0.26 0.23 0.28 0.18
Ba 263 109 75.9 49.6 49.9 40.6 0.98 0.48
Hf 3.03 3.41 3.18 2.66 2.71 2.97 0.31 0.26
Ta 0.26 0.19 0.19 0.27 0.28 0.32 0.04 0.04
Pb 4.11 3.15 3.20 2.19 2.85 1.91 0.55 0.57
Th 1.31 0.46 0.54 0.54 0.58 0.33 0.00 0.00
U 0.34 0.20 0.31 0.51 0.51 0.21 0.04 0.00
La 10.6 4.5 5.4 3.6 3.7 4.5 0.1 0.002
Ce 23 14 15 11 11 12 0.21 0.01
Pr 3.52 2.56 2.71 1.95 1.97 2.23 0.04 0.01
Nd 15.9 14.0 14.4 10.4 10.4 11.9 0.27 0.09
Sm 3.93 4.37 4.38 3.41 3.39 3.83 0.13 0.08
Eu 1.26 1.47 1.46 1.17 1.17 1.30 0.05 0.04
Gd 3.66 4.52 4.46 3.71 3.73 4.05 0.18 0.14
Tb 0.69 0.94 0.91 0.79 0.80 0.86 0.04 0.04
Dy 4.44 6.32 6.09 5.40 5.47 5.86 0.35 0.30
Ho 0.96 1.45 1.39 1.26 1.27 1.35 0.09 0.08
Er 2.34 3.60 3.40 3.14 3.22 3.41 0.23 0.20
Tm 0.35 0.56 0.52 0.49 0.50 0.53 0.04 0.03
Yb 2.52 4.08 3.79 3.61 3.70 3.90 0.30 0.26
Lu 0.38 0.61 0.56 0.53 0.55 0.58 0.04 0.04
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3.1 ERBERSE

LRENEGE PTH KRS ERRERRBE RO TR
AW, UMBEBER IR R R 52 RHM e B H
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f-BE 6 JT I LEA ERAFDREN, R FENRK
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REMEEYRRA.GH A HEB S F%F 7E2 M-S0,
(TAS) B (3a) b, G RITEREF RIIELELBA T KRR
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Fig.3 Classification of the mefic rocks from Wuwamen

3.2 ErEERLE

BENZERE SO, A BRETE 48.23% ~49.55% ZJd],
B MgO(6.54% ~8.55% ) ,Mg"{HAF{L.7E 0. 61 ~ 0. 80 Z[a],
EARHAFHRER. B Bt-1 #HM ALO, 57 (16.30% )&
RSk R R EA K ALO, (13.23% ~14.35% ) $5{E , 4
ETRAR KVEFEFHNEEP SRR LR AN ALO, FiY
BE (454 15.6% .14.86% .15.15% ,Melson, 1976) ,Bi &
ART SWHFA X RA RN B RN R LR AN ALO, &
B, IS E 4 95 16% (Jakes and White, 1972) Hl
17.08% ( Wilson 1989 ) , —tHh, 7 B Fi BT % 3% 2 R Bt s
WLRE T, FEFH 45K 2. 63% 1 1. 0% ( Wilson,
1989) , B IRHLBE L B2 LMK TiO, (0. 8% ) 451 ( Jakes and
White,1972) . SR [TZ A Ti0, A{LTE 1.30% ~2.11% 2
B, F30 1. 64% , X FE TiO, R 1E BB X 5 T 5 JLHE 5
KEGi#1% ZRAE TiO, ( <1.25% , Condie, 1989) 4% 1 , 84
it MORB ‘F¥3{B 1. 5% , 5 K FHE¥E R TiOEH (1. 77%,
Melson, 1976) #H. 8.2, SRIIXRAEHS SELIM &
TiO,(1.30% ~2.11% ) fl MgO(6.54% ~8.55% ) , 3% AL O,
(13.23% ~14.35% ) K,0(0.28% ~1.07% ) .P,0, (0. 12%
~0.18% ) #l Na, 0 > K, O A¥F{E, XL+ MORB RV 5 4 . 8]
EXATRHMFLRE ESNHZTR A RN L RS,
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3.3 BIfMRTEMKLE

BRITE ARG SREE B, TLTE 50.46 x 10°°
~73.56 x10 °Z (8], BRI AR 13 ~ 18 f5, B Bt-1 &
HI(La/Yb) A 2.8 5, RR X R EH MK (La/Yb) A T
0.67 ~0.96 Z 6] ,LREE 2 R B &, (La/Sm) /T 0.44 ~
0.5122[8], 7EERBIPR AVRHELIR Loc BRI 2 B (& 4)
E. B Bl #RBRAEERN REE 4B R4, HA LR
AF MY AAZE LREE 5 H AR + /A B, B N-MORB
RA AR REE suEkfbEtEtk, M B-1 55 MORB ®UE A
FALL B, X BN 9 LREE fI{E M HREE ¥ 5, B & REE %
LA, TR S E K IBRA K,

1000
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Fig.4 The REE distribution patterns of the basalts from

Wuwamen area

FFRICE Zr HE Nb Ta 760 FUIE T fE A B B
ARMREN REARAMRERYRNREFREN . —&
#1,N-MORB #1 E-MORB ¥ Zr . Hf E3ERE /3515 90 x 10 °
~96 x 10" °F1 2.4 x107° ~2.93 % 10"°; ¥ NP BE 2 i 2 H
MAELXREN Zr HE FHFEF 250 149 x 107° ~ 213 x
107°F13.44 x10™° ~6.36 x10™°; KL IMFrBEL 2 4GH
HEXREHNALEN Zr P EFEHHIH 40 x 107° 71 x
107°F187 x 10, Hf EHFEEESFRIH 1. 17 x107°.2.23 x
10 °#12.24 x 10 ~° (Pearce,1982) , BRI JX R A Zr HI £
FEA IR EAE 78.3 x107° ~ 113 x 10 °F12.66 x 10 ° ~ 3. 41
x 10 °2Z (8], H1Y FHEFH XRA (MORB) . L& Nb,
Ta EFHRNEHRE2.0x107° ~4.0x10°F10.19 x10° ~
0.32 x 10°°, 14 F Sun & McDonough ( 1989 ) 5 H
N-MORB(Nb =2.33 x 10°°,Ta =0.132 x 10™*) , 3}
E-MORB(Nb =8.3 x10°°,Ta = 0. 47 x 10 °) {E{L#a ., 5
Pearce(1982) 43t E BRI X R A (Nb=4.6 x107° , Ta =
0.29 x10 ™) 45 1E 3. PHBMK FAR ML i E L
BE R Nb.Ta £/ (4 BIZRLTE 13 x 10 ° ~84 x 10 °#10. 73
x10° ~5.9 x 10°, Pearce, 1982) , & F & M fL BE L it 22 F1
R Z AW Nb.Ta £ (SR L TXx10° ~2.7
x 10 °F10.1x10° ~0.18 x 10 ~°, Pearce,1982) , B3HIRIT
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P55 MORB A%, %46, Bt-2,Bt-3 # 5 1 EiR Be-1 £ 5 0]
EHHHEH Nb Ta 58, KEFEAGILE(LILE) fiTh &
HEHE,HA Zr RIS  Bor g KR K nl G852 3 0wt
RS, W EABEAE FEATE(LILE) £ EAY Bt-2,
Bt-3 ¥4 5 Bt-5 Bt-6 \Bt-7 B AH LA ET I, A B 89 Zr,
Hf [Sr.Pb #1 REE 4 UL JLF 52 2 — B0, T [A # 22 B2,
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PR AR T 5, K Y 30 S L 5 AR SR 4 o i 1 R D0 AR
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A SEITZRE SR E KSR Th Nb La, Ce ) 2 i 84
WA (E 7)), BREFRFET T H K0T Sun(1989)
FitnaE N-MORB fibER fb2£4F4E . 761% &+ Bt-1 .Bt-2 Bt-3
BERIRRERARRE LILE E£# Nb.Ta 541, L& Pb
BEFME, #A N R DI k1l FiE (Sun and McDonough,
1989) _
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Fig. 5  Tectonic discrimination diagrams for basalts from 0.1
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HAELTE 23 ~ 50 Z (@, E3 2k 32, Nb/La HAH (0. 34 ~
0.89) #1 Hf/Ta(9.3 ~ 18) Ho{#, #2418 T N-MORB( Nb/La < b
1 _Hf/Ta >5,Condie ,1989)
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Fig. 7  Primitive mantle normalized incompatible element

spidergram for basalts from Wuwamen area
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HiEE AR G E E - A e e B A IR
aOREGEN-BES S AAS HARSREER. ZWA
REFEE R TR AR R AL 7 AR 42 0 AR S Ll L3 A R Bl
ET.DLESRIT . EA I RRE HEE TRR L EEg
REPURERIRARD . MAMTIRY, FRIWEEZH R
R R EE MW E RS, LR ERN S R
R LR B AR B A SRS SR 7 ek i AL
MEEHEPRUBR GZMN T ERASEEE, HAAE
HigE b AR WM AR UTAR s L DO
PR W XS B R B 3 AR (AR5,
1995) 5 JUBin BAR i 0SS 3K 08 S R . i v
EEHBRMBREUYARED, Fa PRI
GWRMETAR T P RIUEE S ERA G BMEa

BRI TS a2 R BT Z L LREE 5 # . HFSE
A5 50 EEFFE . BA LML T N-MORB.HE B A A R #
BLEY Nb.Ta S 450H1 LILE B AERFE , 8778 X 52 B 1 0 T
RSN R AR 1R ST THE s T8 B T I0UE At v
e, SRMIE SRR SR ERY X L% g &
A6 5T B AR IR ARE o T W 7 -O- AR AR R B R P R L R 2k
CRaF R i EPN:OE R

BRI B SRR 2 i 1) P 7T 5508 9 0 RO BT B i
FRAATHX L, HEWESe M TH/RE LI, F
EHBEREMNE SRR E RS E R B A s
HRERUA AR AR 1995) . KMIE Fige hi TiL
RIRFFARME T8, A WE ™, SR E S
AR BE FSOE , # EEE B BRI & I 80 (b al
e 2EFEREE SRR TERNFENGREZ
T FFREERIERHEMK A HEENMK & B
EEFBER A (AR, 1995) . ZEBHEME Kb & HiER 1k
FORRM IR S EE N E-MORB, ¥ N-MORB( & &
%.,1994) FEAATE R T/NE & SOIUE 2t IR (G B
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4 1995)

LIRTRI B HBIRE AN, P RILE SR AR X ILAR
T ECCEERA RIS, M KA $
RE T, (BRI R R KA MK
RV LD B L A AR 2 A (R R PR 1995
TEIRSS,1995; E M85, 2001) , FEMQFEI S S FEH A
haEMHENL-ARE, FARESER(EH =%,
1999) , /1< F7 K 111 g 2 T R4 Il A P2 oK - e £ ) i A 9 - B
B

Wi B 5 A U-Pb LS8 F 0 440 £ 18Ma( &
W= %, 1998), KM & T &8 M A" A" Ar 5 1
439Ma( A%, 1993) MR R T & Kb & e 4k /5 e
AR, Rt Rt e B a2
B Y A Ar FEAE IS 415,37 £2. 17 Ma %028 F 1%
419.62 £3.92 Ma, (ARIGHAE T ERR (SRF 1994, K
%,1995) , Wit AEs A U-Pb T E KRN 364 £5
Ma 575 B fIN AT Ar- Ar FEAE 4 360 £ 10 Ma & —F( F
TH=5%,1998) , FEXRMHIXBR St RHEE TN ESR
BERBE P B AR K-Ar gy 350Ma. KB T#HNA
PR AN AC A Ar FEAEIS 2 350.89 + 1. 96Ma( 4 15
L 1990; AR, 1995) , B IEl B A= BRI N
KB ST MENA A Ar FRAE I 57 314.87 +1.93Ma. &
BEA = B Ac® Ar AR 9 345.39 6. 51Ma ( & R 2,
1994) RFEW H A BEFRFLE . BRXUICEIBRE-HRE
i 3% 600 72 B AIREE 1L R & M TE BT (8] 2 378 ~ 327Ma
(ZE30H5 ,2000) , 228 LR IR R AR YT 80 X 383 F
R PRIVESS SR 2N ER L.
FEA W IR T B R R A R PR Rk A b (A UL R K
Y R RYAE 6 BT AR (420 ~ 350 Ma) PR oF K1 B 4 Y
MR PR A A TR S B, M ER R4 TIRAR,
HTaxar AREG MRS L ERT
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