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Fig. 1 Distribution of Kuerti BAB type ophiolite in Altay area and the geological section
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Table 1 Major and trace elements composition of the representative rocks in Kuerti BAB type ophiolite

b i R Fy

FEMY X26 X262 X271 X273 X274 X275 X277 X351 X381 X40a X41 X42 X43 X45

Si02  48.40 47.98 49.54 49.84 46.42 49.12 54.29 47.42 47.76 48.31 48.62 49.96 50.15 48.35
TiO: 2,65 1.98 1.62 1.65 1.56 1.36 1.72 0.84 1.03 0.95 1.41 1.05 1.53 1.00
A0y 15.25 16.31 15.29 14.15 18.77 16.33 16.98 17.28 15.39 15.41 16.43 14.43 17.25

~
==
-]

Fex03 314 2,73 2,34 3.00 3.40 2.79 4. 351 3,37 341 5013 400 4.03 3.47
FeO 10.31 8.87 9.30 8.93 8.03 7.49 817 594 6.20 7.27 7.33 7.13 830 6.20
MnO  0.24 0.19 0.25 0.25 0.19 0.21 0.20 0.17 016 021 0.19 0.20 0.25 0.16
Mgh 7.44 9.51 9.08 9.58 855 10.59 7.02 9.75 10.72 11.00 7.09 8.66 9.68 9.68
Ca0D  8.359 9.68 9.64 10.29 9.79 §.82 573 13.72 11.50 10.82 11.74 9.25 8.29 11.09
Na;O  3.44 2,44 2,37 2.01 2.64 2,85 4.32 1.29 1.78 170 2.53 2.97 2.86 2.28
K:0  0.25 0.11 0.41 0.14 0.56 0.37 0.27 0.33 0.12 0.8 0.35 0.23 0.21 0.34
P:0s  0.31 0.20 0.16 0.16 0.10 0.08 0.19 0.05 0.08 0.15 0.19 0.12 0.27 0.17
LOI  2.89 3.34 271 1.96 2.79 2.40 1.93 1.89 1.24 301 1.79 2.48 2.53 227

Cr 106 234 257 228 307 280 28 384 345 461 274 337 455 342
Co 53 48 54 59 49 44 47 49 67 51 38 46 50 49
Se 90 64 37 36 53 48 43 28 24 36 41 4 40 38
v 397 343 335 339 299 270 324 213 210 262 417 283 306 232
Cu 48 48 46 64 136 44 98 7 54 18 45 45 40 23
Zn 96 109 101 99 §1 107 119 80 115 61 74 76 83 57
Rb 3 1 9 2 10 7 3 3 0 18 4 2 1 4

Ba 32 9 5 24 3 41 21 32 13 100 26 29 26 45

Sr 244 269 318 292 304 253 64 165 83 259 218 151 266 156
Ta 0.55 0.28 0.17 0.16 0.08 007 0.24 001 004 007 0.10 0.05 021 0.08
Nh 6.6 3.4 2.1 2.0 1.0 0.8 3.2 0.1 0.6 1.0 1.2 0.5 3.3 0.9

Hf 4,76 2.83 246 2.00 1.99 206 2.02 1.31 1l.61 167 201 1.60 261 1.83
Zr 211 126 92 75 79 72 90 46 56 57 87 52 102 67
Y 42 32 30 29 25 26 31 17 14 19 34 28 33 23
Th 0.57 0.31 30 0,29 0.08 0.12 0.97 001 0.10 0.32 0.37 0.06 058 0.10
U 0.30 0.13 0.23 0.16 0.21 0.12 0.59 0.04 0.16 0.10 0.16 0.06 0.20 0.15
La 9.78 5.78 4.65 4.43 2,53 3.00 7.11 0.40 1.75 3.32 4.09 1.55 6.49 2.11
Ce 22,74 14.17 10.90 10.52 8.64 7.60 14.56 1.48 5.16 8.47 11.65 4.98 17.27 6.39
Pr 4.64 3.00 232 228 170 1.77 294 0.50 1.09 1.35 203 0.95 272 116
Nd 22,82 1515 11.82 11.48 9.48 9.75 14.23 3.64 6.06 7.02 11.10 6.01 14.20 6.62
Sm 6.62 4,70 3.98 3.82 3.33 3.39 4.37 1.83 208 236 4.07 2.61 467 25I]
Eu 2.45 1.60 1.54 1.49 1.52 1.10 1.14 0.81 0.8 1.01 1.60 0.99 1.27 1.04
Gd 7.63 5.60 500 4.9 439 4.33 528 277 2.51 304 .31 3.8 5.60 3.53
Th 1.37 1.00 0.92 0.88 0.82 0.80 0.94 0.53 0.44 0.52 0.92 0.70 0.95 0.62
Dy 8.67 6.44 6.00 5.81 537 516 6.10 3.62 280 3.36 6.00 4.67 59 410
Ho .78 1.33 1.24 1.22 1.12 1.08 1.30 0.76 0.55 0.70 1.26 1.01 1.23 0.85
Er 5.08 3.82 3.63 3.53 310 3.08 3.72 220 1.49 200 3.55 2.90 3.45 2.42
Tm 0.71 0.53 0.51 0.49 0.41 0.44 0.53 0.30 0.20 0.30 0.53 0.43 0.50 0.35
Yh 4.60 3.39 3.34 3.09 258 2.8 337 1.97 1.26 1.8 334 2.66 3.07 215
Lu 0.67 0.49 0.49 0.43 0.34 0.41 0.46 0.28 0.17 0.27 0.50 0.39 0.44 0.30

b TG #E N el i A G TR A 2 5 A BT TR T R LG g b R B T M MR AR 2 BT T T 1ICP-
MS Jridiilsg: #rh X= 27— 4, X= 27— 5 H X= 35— 1~ X— 45 M AR ey, ot 2 i 20 ulyy .



348 e R I A /B R S 20 4%

22 r T 15
W ERRR FARN R 14 -
o #eecUEEwERE ] . .
I+ Gl BESEERR ) L]
2
1=l n .\g 12
= u 2 "
S 1% . L = 1n Y -
i’ .1-‘ L ] L g 1k .““; L] . p
S s Jpn LN mam O o9 . u
‘ + - - | |
= LI | I : 5 - (1]
[ |
14 ™ m= [ 7
& "
12 - 5
]
1T Ay

- ] =
‘ég * " n g—:\, 11 4,4, B =
~— 15 . ..‘ Q e u
d ! - P on. ¥ + s =
= + ¥ - B ¢ - +
!—;' 1 w-= LY S ‘?

s - 7 L ]

9 5

+ * ]

5 | ] - ]

. . : [ ] 53 +y .
F s 8 . £ g M.
o~ e
o —_
_Q 3 + 4, s Mgy n Cﬂ ++.~:‘..
t + R = | | ‘A ae - m Em

2 | ]

2 a1 i
L}
1 a7
s [
il — — 45 +
m BN
0t
400 E L
]
o amE o & . - "

) n
= ¥ . = sof T I
= + B =) .
NI | [ - ] O a . g ¥
g L Y + +%

+ 30 + mTE
100} + W ]
| S 2 20 =

a au b 8 m

0 5 10 12 0 5 10 2

w(MgO)% w(MgO)%

Bl 3 FEARGEdE g Y JA SIS e S 1) 10 A B
Fig. 3 Diagram of MgO versus major and trace elements, comparing Kuerti BAB_type ophiolite with
the typical BABBs
M ariana §1 )5 5 30 2 007 M4 SCR] 5. 6] Okinaw a §I5 26 1 2008 751 1 3CHR[ 7)

BRI, AL 55— J7 i, R e 5 A FAT 1 10 L 40 o e RV b oC 35 5 i O B — A 3R
AL TR A & oA IS 4 % i W) e AT ) g U DR AT — A 7 P b 40 43 rf/'J:b’E)\ PN
SRR ISR 7 FLAT e Mariana FIl Okinaw a 91055 8 H 2¢  3 XM f ik e #1978 46 (1 Nb . Ta . Th Al REE),
S5 e Y P S D A AN — L (AR R, PEAR R G A e R B Y — fr 511 1 }’ﬂl'f‘t
XA AT S R IC E ND Ta (& RS UL 5 (La/ Yb) o BEAR LI SC, S WIPE SR e e i HL 1k
B AR 0 EE, ST M S T S 0 S I S G BRI B A S R AT O SRR I A M 2 R
(AL Hi g 1) Bl 3 A2 5 A MORB Hi g 21 43388 7 1) 055 450 R0 03 D a2 43 (00 5 i 4 . L o AT IX
ol e A A A H BAE A 3 o A 2 R B a2 v g 4R



53 3 VFARUEAE: T aRLG T 2R 283t X PR S gl OIS S R G ) 349

]m : i N " " i N i ' N v i : -
© X-26-2 A X-27-1 m X-27-3 A X 2T7-5 ¢ X278 ] 10 i e X-26-2 o X-27-1 m X-27-3
X XA5-1 % X-38-1 © X-d0a * X41 4X42 ] ~ ¥ X351 ¢ N-3%1 ¢ X-dla
7 \ { A TS5 v X27-8 ¢+ X4 2
o 3 3
M o f
E E 1 -
HOE 2 - F 3
® T l
LS
IJ;I 0.1 3
i}u 3
1 A — .  — . ———————————— d omb— —
La Ce Pr Nd Sm Eu Gid Th Dy Ho Er Tm Yb Lu RbBaThUNbTa KLaCePr SrNd ZrHTSmEWTIDY Y YbLu
B 4 PRoRiwad a A ) b oc R e dh 2k B 5 PRRfieats A
Fig. 4 Chondrite_normalized REE patterns AN ZE T T A i 2%
of Kuerti BAB_type opiolite Fig. 5 N- MORB normalized trace elements

patterns of Kuerti BAB type ophiolite
4 i

4.1 FERERZE —HIIERMARENERTY

RN IS & s T R T ek iy 0 1 I 48 M A I P AR B T, MO AL TP AR i T
A A O R, IR A 2 e e A S I S R ) T B LA P A A R Ik
FrI R AR AE o A8, UK BRI 75 He M ariana #3 R 1 2 002 R AEHE 5% Zambales 51U 78 Hb il 2824 1)
BRI s, i AT A BLAR o 4R % ( MORBLike) RULLE 90K 1l 4 (arc_like) (¥ 9 B4l 2315521
DOPPIE L AT A 2 U 1 AL A [ e S AT B I R A 43 1) 8 2 R A 205 DA A A IS A K s
R AT

JE SR Bk g P R T K ke W kg B e i G %, I AT AS TRV RE 1) Nb . Ta (1) 60 e 5, 230 1
AL A1) 2l (R, € T 52 T DR A 2 A b g R R X A e T DB R . A D) — I,
TR o AN (DR e R L oG ) R 0, R AR SORARL T i R R v AR K . Rk, e
AESL R I A p AR 20 ECE B A RO, 45 e AT M Y5 D AR AT T BE R I N T PN AL (1 6)
A HILL T Mariana Al Okinawa 31055 0 Hh 2 08 75, FE SR B8 g &5 50 I TB G0 — AN by ol i 4 b 1 980 977 5l 260
BE, ACE TG F e Se 0 R o A Rl 2R AR T AN VRS A LR B, AN L ER, Jopk
TR A TN CRROTR G S A e A5 N L R R RO B AT A I, (S TR AT T e AL
b 22 VAT Y 2 R AL i SR T, SRR A T A m) e AR T AN o B 9IS F b A, sk T i
g 2 2 M AC T 40 I A D e

— AN A MR IEE n] LAZE 3 9 9IE A B L T, LE i M oariana 510G G5 M, 0 n] BLAE JCBE 75 A7 B AL IR B
A, AR P [ AR BB OB Okinawa SIS kb o 53X WA IRAR OIS & b ) <k B LR AgE, e 2R it a4t 2 1)
PER T A A AN [ B o B 1 s B R R, JF HIU A ma R s B M Lo &, &WEk AT
AN R A X, X Y Mariana 90 G 200 A0 ALCAIRL, (E0 I L AS )T AS IR A L G e
A5 i Okinaw a 95 G5 205U, B BA, R4 H 4 S8Rk g LT 192 28 i 0 &t 25 AR AT vl e AR 48— Al
PEW RIS G Hh, 75— A PF Byl B B sk IE R . S 8b, AT WF S S — 28 P AR R i IR Ok R
AL LA B0 A 5 B R 1 o0 2 0 AR AR, I [E Trinity Terrane 7 9008 4% 24022 A1 Lsu_Bonin T 93 [ 11
Pl 23 (R 3 2 i X (1 7 40 2 R BB 2 1 B LA ) P R Ok 6 L PR IR R
U A R IR B e L s, AN AR AR SE AR 1 T R K R R AT LT A A R A i 2 A R AL
J8 T A AN [ 1 i T D A R e A A MK R, T A B A A 1 B < S 3 X Ak T —



350 oA oW Rk & 20 4%

650 ; ' ' ;
350 F
1.5
* 450
> . WA | 5 350
g 1 ik =
-F 9
= ¥ 250
0.5 lggﬁﬁﬁ%‘m’ﬁﬁﬁ:k 150
» Mariana Yl R &K #
+Okinawa B g & £ 38 50
" A A 0 " " A "
1] | 2 3 4 5 0 3 1 15 20 25
FeO#/ MgO TE1000

B 6 FE RIS kA A AT Ze— Tif 1000 Fl TiO,— FeO' /MO Efif
Fig. 6 Zr— Ti/ 1000 and TiO2— FeO" /MgO (b) diagram

LS R S A ZR b, T L R B R B e D2 R BT e W el b X W A T B S K T
SEIT T AE I VR O A SERIE L AR AR A o I A 1 R B sl R R O A B 5 S A e Ak, A
G A TA M58 A 2, WP S9N S f h i fr AR & (B8 1) o TR, PR R g Sk e A K n] e T T
AR AR MO ER T . S L ATER, TeATT T LA K FE AR B I G e e A W RE T INAE AN e A E R 2

RS b T R AT B e L R B (R 0 e S 1 B < ) b W) el i T A IS bk SR f e
i, AT A S A G ot A O e R A B T A e A
4.2 ERRBREENMIEEN

ARG BT 2R A B o A A PR R i PR, H A A A A [ A BRER SR AR L 1%
S L R A AR K Bl 73 PR, o 5 B 5 G R TR A i I T A A A Y B 4
) BTN g B Sk s 1 A R oty 2 X U8 A A AT R A 3 B B i 2 R 20N R bR E
bR AL M N VS BT O B S s B e o e 1o g St (L R T o e S A e |1 2 e | G 1
ENERET: O A 2 1 H UBIF 9T W by SE 00 A0 oty A A B0 oty A A 00 L U 40 A T Sl Sk X, 343 B
A5 PG4 R 0 BR R 5% 5 — i 2R M Bl YO A 0 B A A A BT S U A R
T AE B AR ) TE W) T XA PR AR ZETS T @ B A BT < M X e U A T 9 B e L A
TR0 B e B SR S Il R SR W T I A A B U 0 1 TG R S e 4 o
W @ PR A AT 9IS A L A S R P A i S E BT e AL A B I £ ik
TERIAT SR = . Rk, FRATT &5 05 25 B8 A ) AR, DA 2 il b 350 1 DX G oty A A 5 00 A ) B A Wy I v
A0 335 i at, o] < S0yt [ 1 8 ST o o s AR T A Ik Ay, R AR s s A b 3 b R I A G A
F4D s3] B 3O A 000 s

FYA AT S R A ) A BOKE  3E AR AT N A A LA R R B AR R Al L
B 2R 28 M K 2 A T 3 L T S R R R R B T T AR A o T 280 M e A N T e A et —
A A IR BN T A 2R S, DU AR AR SE R SR R % - vl e 2 B I A O G ok 42 R i OF e AR 3 AR
FUIT-20-290 R AT A R 2 WA PR A AL — A B AL I A (R I 7 R A R A SRR S X [ i AR R
Sl AR A g S B AR AEAE T s G S B, F oty YU (R A2 A, G Bt 3 199 (00 1) A s B B s
AP . Bk, RIS AR AFER A bty AR AR A A AR U T 2 3 L, fE0e] BAIA S i ik
€ 4 J PRG035 L e R AR A 4 —— B AR G . — AN M E g P R T A B R 48 X R B
FE i WA 3 1 A T8 b 5 TR T 270~ 300 Ma ( 40 —We Ao i), S T Lk ES .



553 14 VEAR I T altlb AR R ZE b X PR AR SR s W OIS S RS A 351

B B AR, WA B SR (0 R GE 706 Hu TR R LA Ja) 55 DU M ST A 1) A M, R

5% 3Cik:

[
[2]

[3]

[4]

[5]

[6]

[7]

[ 8]

[9]

[ 10]

[11)
[12)

[13]
[ 14]

[ 15]
[ 16]
[17]
[ 18]

[ 19]

[ 20]
[21]

[22]

[23]

[24]

Coleman R G. Ophiolites, Ancient Oceanic Lithosphere] M| ? Berlin: Springers Verlag, 1977, 78~ 123.

Pearce ] A, Lippard S J, Roberts S. Characteristics and tectonic significance of super_subduction zone ophiolites| A .
Kokelaar B P, Howells M F . Marginal Basin Geology|[ C]. Geological Society Special Publication 16, 1984, 77~ 94,
Stern, R J, Bloomer S H, Lin P H, et al. Submarine arc volcanism in the southern Mariana Arc as an ophiolite analogue
[J]. Tectonophysics, 1989, 168: 151~ 170.
Bloomer S H, Stern R J, Smoot N C. Physical voleanology of the submarine Mariana and Volcano Ares[ J]. Bulletin of
Volcanology, 1989, 51: 210~ 224,
Gribble R F, Stern R J. Bloomer S H, et al. MORB mantle and subduction components interact to generate basalts in the
southern Mariana Trough back_arce basin[ J]. Geochemica et Cosmochimica, 1996, 60: 2 153~ 2 166.
Gribble R F, Stern R J, Newman S, et al. Chemical and isotopic composition of lavas from the Northern Mariana
Trough: implications for magmagenesis in back_arc_arc basins[ J]. Journal of Petrology, 1998, 39: 125~ 154.
Shinjo R, Chung S L, Kato Y, et al. Geochemical and Sr— Nd isotopic characteristics of voleanic racks from the Ok
nawa Trough and Ryukyu are: implications for the evolution of a young. intracuntinental back are basin[ J]. J. Geophys.
Res., 1999, 104(B5): 10591~ 10 608.
Hawkins J M, Lonsdale P E, MacDougall ] D, et af. Petrology of the axial ridge of the Mariana Trough backarc spread-
ing center| J]. Earth Planel. Sei. Lett.. 1990, 100: 226~ 250.
Evans C A, Casteneda G, Franeo H. Geochemical complexities preserved in the voleanic rocks of the Zambales ophiolite,
Philippines| J]. J. Geophys. Res., 1991, 96 ( Bl10j: 16251~ 16262,
Yumul G ', Varying mantle sources for the suprasubduction zone ophiolites: REE evidence from the Zambales Ophiolite
Complex, Luzon. Philippines| J]. Tectonophysics, 1996, 262: 243~ 262.
Coleman R G. Continental growth of Northwest Chinal J]. Tectonics, 1989, 8: 621~ 635.
Sengor A M C. Natal in B A, Burtman V S. Evolution of the Altaid tectonic collage and Paleozoic crustal growth in Eu-
riliill.”- Nature, 1993, 364: 299~ 307.
CEi, T AREAL 0 R AT M R A G M AL TR D). BRERM R, 1996, 14(1): 10~ 27.
f“llk]fﬂ]. ARk, MEE- bl A DO R AU A A U R A SR RS AL sk MO isth ik
s e wrac) . Jbat MU B AL, 1996, 104~ 107,
MESCAR, ARG, M K A A BRI S A AL R MEE g ReAUA SRS et C). b
i HogE R AL, 1996, 108~ 111,
fljfﬁ':ﬁ"; DG, ARk, B L B LA DO R M) b s TR RR AR, 1992, 1~ 100.
SO0, MRS, TIAGCE, . BURFHImJOlia BUSET M. dER Bl tiRicrE, 1995, 95~ 243.
l’l‘%ﬁ‘:ﬁ’ﬁ. MEIEE, T, A R R IE B it A AR R I b S5 00 b £ I AT 611 adakive il SFI0N 3 43 HE il
= ). Rz, 2001, 46(8), 684~ 687.
A, VRdkiE, TG, OF. ORTERI R R T B AL S R A B L R )] . BEI AR, 1999, 44(9), 1002
~ 1004.
PEEE, PR R, SEERH, . HEETRIR R RUTATI M| ZORTE: BTIRHE TR, 1992, 1~ 146.
Encarnacion J, Mukasa S B, Evans C A. Subduction components and generation of arc_like melts in the Zambales ophio-
lite, Philippines: Ph, Sr and Nd isotopic constrains[ J] . Chemical Geology, 1999, 156: 343~ 357.
Wallin E T, Metcalfe R V. Supra_Subduction zone ophiolite formed in an extensional foreare: Trinity Terrane, Klamath
Mountains, Californial J|. The Journal of Geology, 1998, 106: 591~ 608.
Taylor R N, Murton, B J, Nesbitt R W. Chemical transects across intra_oceanic arcs: Implications for the tectonic set-
ting of ophiolites| A]. Geol. Soc. Spec. Pub.. London[ C], 1992, 60: 117~ 132.
BRI, R, 9 mf, . By S H R T e AR T M) dbat MR AR, 1996, 1~ 85.



352 HOH W W ¥ Rk 20 %

[25]  ZFHigk. ol Ay R b gt AR IR R R AL By 2L D). A, 1995, 11T 73~ 84.

[26] Gk O ke gk e SE A MR AE) 0], HeRIE VR, 1981, 22 (4): 307~ 314,

[27] Graupner T, Kempe U, Dombon E, et al. Fluid regime and ore formation in the tungsten (_yttrium) deposits of Kyzyk
tau ( Mongolian Altai) : evidence for fluid variability in tungten_tin ore systems[ J]. Chemical Geology, 1999, 154: 21~
58.

[28] Liu W, LiuC Q. Masuda A. Complex trace_element effects of mixing fractional erystallization composite processes: apr
plications to the Alaer granite pluton, Altay Mountains, Xinjiang, northwestern Chinal J]. Chemical Geology, 1997,
135: 103~ 124,

[29] Han BF, Wang, S G, Jahn BM, et al. Depleted_mantle source for the Ulungur river A_type granites from North Xin-
jiang, China: geochemistry and Nd- Sr isotopic evidence, and implications for Phanerozoic crustal growth[ J]. Chemical

Geology, 1997, 138: 135~ 159.

Kuerti Ophiolite in Altay Area of North Xinjiang:
Magmatism of an Ancient Back arc Basin

XU Jifeng, CHEN Fan_rong, YU Xue_yuan, NIU He_cai. ZHENG Zuo_ping

{ Guangzhou Institute of Geochemisiry, Chinese Academy of Sciences, Guangzhou 510640)

Abstract: The Late Paleozoic meta basalts and gabbros exposed in Kuerti area of north Xinjiang are characterized
by LREE depletion of different degrees and Nb, Ta negative anomalies, suggesting that they contain both
MORB_like and arc like components. The compositional characters of these meta_basalts and gabbros are much
similar to those of the typieal back_arc basin basalts ( BABB) (e.g., Mariana and Okinawa BABBs) . Therefore,
they are presently determined to be of Kuerti BAB_ophiolite, most probably representing a crust part of the in-
traocedan back_are basin produced by subduction of the Paleoasia ocean. Recognition of the Kuerti BAB_ophiolite
implies that the north Xinjiang area was an ancient subduction zone in early Late Paleozoic. A Paleoasia Ocean
separated Siberian plate from Kazakhstan Junggar continental plate at that time. The collision between the two
continental plates and the subsequent orogeny in this area most likely took place after the disappearance of Paleoa-
sia ocean in Carboniferous— Permian period.

Key words: back_arc basin: ophiolite; island arc; Paleoasia Ocean: Xinjiang



