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Abstract The Qingyazi ophiolitic mélange in the Akesai area, located in the northern margin of the Altyn Tagh, is composed of
massive faulted-block rocks of serpentinite and gabbro. Analysis shows that the serpentinites are mostly characterized by high MgO
contents, low Al,0;, Ca0O, TiO, and Y REE contents, which are similar to the metamorphic peridotite of the world’s typical ophiolite.
The gabbrao has 49. 06% ~ 50.70% SiO,, high Fe, 0, (6.36% ~12.85% ) and MgO (7.16% ~10.01% ), and low to moderate
TiO, (0.31% ~1.02% ) contents, with equal of Na,0 and K,O (the average is 0. 73% and 0. 75% , respectively). It is similar to the
E-type MORB and /(or) OIB that the gabbro has lower contents of X REE with low fractionation of LREE/HREE ( (La/Yb) =1.07
~5.19)and no or slightly Eu anomaly. The major and trace elements characteristics of the gabrro indicate that it may not only retained
the MORB origin signatures, but also records the results of the transformation of SSZ environment. All mentioned above show that some
of the ophiolitic units in the mélange may have originated in different tectonic settings, indicating that the Qingyazi ophiolitic mélange
represents a complex plate suture. The SHRIMP U-Pb age of zircons from gabbro of the Qingyazi ophiolitic mélange is 521 + 12Ma
(MSWD =2. 1), which stands for the formation time of the ocean basin. The result of the zircons SHRIMP U-Pb age shows that the
gabbro has a metamorphic age of 472 = 10. 0Ma( MSWD =0.20) , possibly representing the minimum age of the closure of Paleozoic
ocean basin.

Key words Ophiolite mélange; Geochemistry; SHRIMP U-Pb data of zircon; Northern Altyn Tagh mountain
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Fig. 1

Sketch geological map of the distribution of ophiolite in northern part of Altyn Tagh (after Guo et al. , 1999)

1-Cenozoic; 2-Mesozoic; 3-Paleozoic; 4-Precambrian; 5-granite; 6-ophiolite mélange or/and ultramafic rocks; 7-fault; 8-line of geological limitation
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Fig.2 Sketch geological map of the Akesaigou and Hongliugou in Altyn Tagh
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Fig.3  Geological cross section of the mafic-ultramafic rocks of the

1-phyllitic slate; 2-chrysotile asbestos ore body; 3-serpentinite ; 4-gabbro; 5-

S I 45 X ( Coleman, 1977) (&) . ¥ K 2 SiO, & &
H749.06% ~ 50.70% , Jg T B 70 i B PR A 25, = ) MgO
(7.16% ~10.01% ) Fl Fe,0; (6.36% ~ 12.85% ) & &, TiO,
SEMRBIPE, N 0.31% ~1.02% ,Na, O fil K,0 & &%,
SIS RIR 0.73% F 0. 75% , — 3 JLTF- A%, 7E CAM [ fi
L@ T st v 0y Bk i HE i s (%) (Coleman, 1977) ,

O HEHER. 1973. 1 : 20 J7 2304 U A
@  HIRA MR, 1978, 1 120 J5 ¥ i i &

Tehaoshan near the Hongliugou at Akesai, Altyn Tagh

shaly carbonaceous slate, phyllite with limestone; 6-marble; 7-fault

B MORB 73 A i [B . 7 4 -Si0, (TAS) [&lfi L (&
W), BF i 9% 7E B P R 51 X Jke fE AFM (Na, O + K, O -
FeO" - MgO) [l fiff |- (T 4) (98 A 3R— W, iE 8UE A 5 4
AEE T FESS i R b BAT [ PLBE L B R 85 1 A
HRFAIE o

IESCH I LS AR, TREE P05 1.28 x10°°, KT Rk



kERF:

F1 FHEEANGRFEREPEE-EEEEAEETR
F(wt% ) WETE( 10 °) HHER
Table 1  Major elements (wt% ) and trace elements ( x 107°)

compositions of mafic-ultramafic rocks in Altyn Tagh

FESS DALL4 DA11-5 9934 9940 HLGI-1 HLG1-2 HLG1-3 99-52

ES b e a el e ol (B eall (el (i el i€
Si0, 50.01 49.89 50.70 49.06 38.09 39.69 37.74 39.28
TiO, 094 021 053 1.02 002 001 00 008
AlLO; 1530 17.30 18.36 15.58 0.57 0.33 0.87 1.07
Fe,0; 10.14 6.36 6.81 128 863 558 825 850
MnO 0.19 011 013 023 008 015 009 015
MgO 800 10.01 7.16 835 3572 43.75 38.48 36.86
CaO 10.92 11.61 11.42 9.61 226 0.10 0.48 0.45
Na,0O 0.78 0.54 05 102 034 022 02 033
K, 0 1.4 024 05 114 002 001 002 005
P,Os 019 013 0.14 024 008 005 006 008
LOI 266 3.67 3.5 09% 1422 10.11 13.74 13.18
Total  100.17 100.07 100.02 100.06 100.02 100.00 100.01 100.00
Mg* 58.33 73.63 65.10 53.55 83.01 93.29 89.22 88.50

Rb 5685 7.904 9.673 73.048 3.778 1.031 1.263 1.298
Sr 547 8.0 217 469  1.557 11.65 17.53 22.24
Sc 67.49 53.09 48.63 54.65 2315 2.415 2952 572
Ba 553 46.6 164 389 188 <.001 874 37.70
Cr 157.0 573.2 278.9 252.2 2122 2548 3008 2307
Ni  8.48 139.4 91.39 131.5 1797 1980 1578 1383
Co 48.21 37.92 29.39 42.34 77.02 100.20 107.60 65.20
v 257.2 145.0 155.6 224.7 82.27 76.79 96.29 97.23

Y 19.811 4.318 9.224 19.025 0.351 0.099 0.161 0.958
Zr  41.487 18.364 43.259 79.107 5.415 2.28 1.856 7.159
Nb 4138 1.483 2605 8781 0.026 0.062 0.022 0.082
Hf  1.337 0.853 1.51 2685 0.069 0.058 0.05 0.148
Ta 0.173 0.546 0.067 1.166 0.022 0.039 0.017 0.019
W 1.071 3.386 0.354 2.303 0.71 1.06 1.497 1.97
Th 0.258 0.954 0.34 6.8 0.652 0.642 0.761 0.87
U 0.427 0.71 0.832 4491 0.18 0.515 0.549 0.151
La 4068 0.977 4.113 18.376 0.398 0.079 0.14 0.214
Ce 9.615 2347 9.523 38.89 0.567 0.108 0.18 0.499
Pr 1.805 0.301 1.407 5.3 0.087 0.019 0.028 0.079
Nd 9042 1648 5129 21.53 0.361 0.074 0.111 0.386
Sm 2649 0.468 1.267 4.215 0.081 0.026 0.041 0.113
Eu 1032 0.267 0.624 1.189 0.066 0.012 0.02 0.034
Gd 2702 0.558 1.348 3.75 0.093 0.023 0.039 0.143
Th  0.569 0.137 0.294 0.647 0.012 0.003 0.006 0.028
Dy 35 095 2051 378 0.078 0.024 0.034 0.202
Ho 0.804 0.201 0.412 0.743 0.012 0.005 0.007 0.043
Er 2332 057 12 2249 0046 002 0025 0.15
Tm 0.345 0.086 0.172 0.319 0.008 0.004 0.006 0.024
Yb 2253 0.543 1.116 2102 0.061 0.032 0.039 0.173
Lu 0359 0.086 0.185 0.354 0.009 0.006 0.007 0.028
S REE 41.075 9.166 28.841 103.457 1.879 0.435 0.683 2.116
(lYb)y 107 107 219 519 3.8 147 213 0.73
(la/Sm)y  0.96 1.30 2.03 272 3.07 19 213 118
Eu* .29 177 160 0.9 25 161 166 091
Ce/Ce” 0.74 090 0.82 081 061 057 057 0.8
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Fig.5 CI chondrite-normalized REE distribution patterns (a) and primary mantle-normalized trace element spider diagram (b) for

the mafic-ultramafic rocks from Hongliugou, Akesai

Normalized values for Primitive-mantle and C1-Chondrite after Sun and McDonough, 1989. Symbols are the same as those in Fig. 4
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FHMFRAERE S SL13(572Ma) 158 frkfe TEMORAL (417Ma) Fil
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TEMROALI #5%E ( Black et al. , 2003 ; Williams, 1998) . #(J&
SOV AR IR R A 2 L AT Y 2 SQUID A1 ISOPLOT 72 )7
( Ludwig,2001,2003) , & 2 %1 H 1 SHRIMP 43#7 B8 & 1
B RUESL S AT ME IR 220 1o (B Ph/*" U finA
AR IR 22 T 95% B A5 A4 R .
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Fig. 6  Cathodoluminescence ( CL) images of zircon for

gabbro from the Akesaigou, Altyn Tagh
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Fig. 7 SHRIMP U-Pb concordia diagram of zircons of
gabbro (DA114) from the Akesaigou, Altyn Tagh
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Table 2 Zircon SHRIMP U-Pb analytical results of the gabbro(DA114) from Hongliugou, Akesai
Ef/Ma( £10) HE
A “Pb, Y h i Sl 206 py 206 py 207 py 207 py, * 206 py, * L%%*H
(@) (x1070) (x107%) U (x1076) % még 23:[? % % % o FFRM
DA1144.1 1.78 218 83 0.40 14.5 472 11 468 11 520 34 0.669 6.6 0.0760 2.4 0.361
DA114-5.1 3.97 180 107 0.61 13. 1 505 12 507 12 483 72 0.609 15 0.0815 2.5 0.170
DAI14-6.1 0.29 823 239 0.30 176 1,427 28 1,358 30 1,740 40 4.55 2.3 0.2477 2.2 0.950
DA114-7.1 0.44 694 471 0.70 50. 8 525 11 525 11 522 16 0.672 3.0 0.0848 2.2 0.746
DAI14-8.1 2.47 248 184 0.77 17.6 501 11 505 12 456 50 0.567 11 0.0808 2.4 0.223
DA1149.1 0.63 535 336 0. 65 40.2 536 12 535 12 551 21 0.721 3.8 0.0868 2.2 0.588
DA114-10.1 0.91 661 464 0.72 47.3 511 11 512 11 500 20 0.636 4.0 0.0824 2.2 0.553
DA114-11.1 0.62 402 302 0.78 29.3 522 11 522 12 527 19 0.680 3.6 0.0844 2.3 0.628
DA114-12.1 1.72 376 264 0.73 24.8 469 10 467 10 494 30 0.626 6.1 0.0755 2.3 0.374
DA114-13.1 0.69 550 335 0.63 36.6 478 10 478 10 482 18 0.607 3.8 0.0770 2.2 0.586
DA114-14.1 3.79 153 44 0.30 11.5 522 12 526 13 472 71 0.591 15 0.0844 2.5 0.171
DA114-15.1 2.29 196 107 0. 56 13.9 500 12 497 12 525 48 0.677 9.2 0.0806 2.4 0.262
DA114-16.1 9.47 49 17 0.36 3.67 486 18 483 17 508 219 0. 65 43 0.0782 3.9 0.090
DA114-17.1 0.38 918 4527 5.10 69.5 542 11 543 12 538 15 0.698 2.7 0.0878 2.2 0.811
DA114-18.1 0.64 3435 9425 2. 84 262 544 11 545 12 544 15 0.708 2.7 0.0881 2.2 0.799
DA114-19.1 0.17 366 202 0.57 23.7 468 10 467 10 472 14 0.591 2.9 0.0753 2.3 0.772

a) Pb Tl Pb " J3 5|35 M i 5 MR BN Y o ARIERRE A9 IR 220 0. 50% (B A A £ E IR ERZZ A, RAE HLBAS R A9 2040 1 4 1 5 b) LS
T Ph A2 TE B384 5 o) B3 Ph/ 28 U= Ph/ 2 U A i — B 3530 4%
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(error bars are 2a)
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Fig.8 SHRIMP U-Pb average ages of zircons from gabbro (DA11-4)

TR i FE S ™ Ph SO AR IE B2 . TR
R PR, BRIV SR R At 19 5 4 AR IE I TSR RE AR A B
B Ph/* U AR

AR AR RE (1 16 A5 4 kL, Forp 10 AN BURL 4% A
B Ph/ 2 U SEH4F 3 2 521 + 12Ma, MSWD =2.1( & 8a) ,
FE*Ph/# P U Ph/ 2 U s I L SR rhyE e Rk 1 (181 7)
Th/U HAEZEA T 0. 50 ~0. 80 [, 3= B JIr il 2 19 5 /1 #4002
A IR T T Y, R IS A A8 AT LA FME A i 45 &y
e FAMNE 4 A EHRT 55—, O ER N 472 «
10. OMa,MSWD = 0. 20 ( [& 8b) , 7£*” Pb/*> U Ph/** U 3% F01
El b B B AL (B 7) |, P AE T R A B i, = WA

DR ESR AR 5 WS AF 1T 0 1 5 DAL1-4-16. 1
97 Ph " /U 2R K, AT RE A G A T AR IR AN A T
MBI, ER AR ARATH I A 0% 1 7 DR 25 Y [ Y, TS AR IR I I
AxFE, S DA11-4-6. 1 45§48 1427 £28Ma, CL F{4 £ B H
A7 € 5% B A%, 7T RE O 4k R PR BS A1 AR I, ELAE™ Ph/™ U-
MOPh/ AU A b BRI X E TR G R, WA
PR RS TR R R S

3.3 it

B 2R B, B 7R 4 b G g 2 1 2 s S R F 5 e B 4RI
X HHE A A e ot AR o A AP RRAS [ ) AR (X



574

FeO" /MgO

£ LI/ 2009, 25(3)

Acta Petrologica Sinica

Ti/100

0 1 2 3 4 Zr
TiO,

Y*3

K9 WA FeO,/MgO-TiO, &t ( /) Al Ti-Zr-Y 5] E (£) (§i Pearce and Cann,1973)
A TAT- B g hi B X iR s MORB-RVE A Kl s OIB-7- 5 Kk e o A7 Bl A= I B % 5% (island-arc tholeiitic basalts) ; B-MORB £
WL BE 2B S Rt % 5 (MORB, island-arc tholeiitic basalts and calc-alkali basalts) ; C-450 4 % 25 ( calc-alkali basalts) ; D-#x P %

4 (intraplate basalts) , &[] & 4

Fig.9 Fe0"/MgO-TiO, (the left) and Ti-Zr-Y (the right) (after Pearce and Cann, 1973) diagrams of gabbroic rocks
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