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Abstract A suits of Middle Permian strata consists of limestone, tuff and pillow basalts outcrop in Aranbaotai area, locating the
west of Karakorum fault ( Taxkorgan fault) in Karakorum Mts. The basalts distribution in NW strike with 12km long and 4. Skm wide in
west Aranbaotai. The basalt has typical pillow structure, with pillow size from 0. Sm to 0. 8m, with stoma and amygdaloidal structure.
The rock contents SiO, from 44. 14% to 48.81% , TiO, from 1. 11% to 1.83% , plotting in the boundary area of the picrobasalt,
basalt, and tephrite basanite, belong to alkaline series. The rare earth elements (REE) contents vary from 54. 40 x 10 ~® to 139. 89 x
10 %, with no Eu and Ce anomaly and (La/Yb) of 2. 87 to 6.29. In the chondrite- normalized diagram, the patterns of the basalts
are slight right dip type. The basalts contents variable large ion lithophile elements (LILE) (e. g K, Rb and Ba), and relatively
deplete in the high field-strength elements (eg. Nb, Ta, Zr, Hf and P), show Ti slight negative anomaly. The geochemical
characteristics of the basalts show they have ocean island basalts, derived from the partial melting of spinel lherzolite. These Middle
Permian basalts from Aranbaotai area in Karakorum Mts. maybe present the location of the main ocean basin of the Paleo-Tethys
Ocean.

Key words OIB-type basalts; Trace element; Geochemistry; Aranbaotai; Karakorum Mits.
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Mts. showing the distribution of pillow basalts studied in

Geological map of Aranbaotai region in Karakorum

this paper

1-Paleoproterozoic bulunkuole Group; 2-Silurian wenquan Formation ;
3-Carboniferous Qiatier Group; 4-Middle Permian; 5-Triassic system;
6-Quaternary system; 7-Monzogranite; 8-quartz diorites; 9-quartz-mica
diorites; 10-syenite; 11-faults;12-pillow basalts

WL, EH AR RS — i M S e AT AR A BT AR
PRAEVUIN— 7 |2 3 A — 8 KR -BR 2 A - KA
J2 AZIX KR AL TR S H R 5 (07 7555, 20000)
A TRICSE, FA TS LA AT HBRFAETE R 1 H B £,
ARSI ERIR LA I -5 A~ A R AP, 2
PR T HORHIAEE PR, Ay S (A U AEEERITORL

2 DX e o i FAIE
v 35 AR AR 4 1 2) 04 5 o 1

@ BHHEL. 2000, P BER T8 58 BB RS
VA R XA R 5,1 - 122



AL A5 5 R AT KR A =B % OIB B 2 X, 2 WAL F 4 AR R 3 T & 3L 3087

45

22 [l [ 5 [/

40
ENE

I3 BTk 28 JC Ll -TOR A Ml o ) T
L JRA 2R L BUA s3I s 4-BEICE ;52 REE BT 56- W72

Fig.3 The geological section of the volcanic-sedimentary rock in Aranbaotai
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Fig.4  Outcrops and microphotographs of pillow basalts

(a) -outcrops of pillow basalts in the west part of section in Fig. 3; (b)-outcrops of pillow basalts in the east part of section in Fig. 3; (c¢)-beded

siliceous rocks; (d)-the microphotographs of basalts, Pl-plagioclase ; G-tachylite
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Table 1 The compositions of major elements (wt% ) and trace elements ( x 10 ™®) of the pillow basalts and gabbros in Aranbaotai

B LH- LH- LH- LH- LH- LH- LH- LH- B LH- LH- LH- LH- LH- LH- LH- LH-
B5 B8 B10  BI11 B19 B2l B16  B17 B5 B8 B10  BIl1 B19  B21 B16 B17
HAKM Ed % ey HAKH EYiw e ey
Si0, 44.18 44.14 47.74 44.52 48.81 45.29 46.01 44.70 Sn 3.72 0.70 7.56 2.73 0.87 1.28 0.66 0. 56
TiO, .11 1.24 1.23 1.29 1.29 1.83 1.06 0.90 Sb 0.77 0.37 1.18 0.70 0.77 0.53 0.38 0.54
Al, Oy 13.73 15.62 14.68 14.33 14.44 13.60 16.30 14.89 Cs 2.7 3.6 2.74 4.37 0.679 3.15 3.39 1.32
Fe, 05 11.40 9.61 10.81 10.86 11.06 14.14 10.14 9.83 Ba 149 527 189 220 46.9 253 468 198
MnO 0.17 0.16 0.15 0.15 0.19 0.12 0.16 0.16 Hf 1.96 2.74 2.55 2.79 2.68 4.23 2.27 1.95
MgO 9.46 6.91 9.79 6.21 6.39 9.38 7.78 9.32 Ta 0.76 1.16 0.72 0.78 0.72 2.43 0.97 0. 83
Ca0 11.57 9.12 6.62 10.42 9.79 4.54 12.22 12.85 \% 11.2 21.5 23.5 25.1 31 15.4 36 25.3
Na, O 2.32 2.48 3.59 2.72 4.06 2.52 1.86 1.73 TI 0.03 1.30 0.13 0.11 0.06 0.09 0.23 0.09
K,0 0.65 2.64 0.82 2.40 0.17 1.62 1.18 0.62 Pb 0.43 1.46 1.15 1.14 2.89 1.34 4.47 2.33
P, 04 0.11 0.23 0.14 0.22 0.15 0.29 0.23 0.17 Bi 0.01 0.03 0.02 0.02 0.02 0.01 0.01 0.01
LOI1 5.34 7.58 5.52 6.72 3.38 6.89 3.39 3.57 Th 1.4 3.26 2.27 2.49 2.48 3.85 2.93 2.45
Total ~ 100. 02 99.72 101. 10 99. 82 99. 73 100. 21100. 33 98.72 U 0.34 0.82 0.56 0.46 0.57 1.12 0.63 0. 54
Mg# 66 63 68 57 57 61 64 69 La 7.95 18.6 12.2 13.8 11.7 27.9 23.9 19.5
Li 62.85 62.02 49.24 39.51 30.48 86.65 64.25 91.57 Ce 16.9 34.5 24 25.8 23.9 51.2 43.9 35.8
Be 0.71 1.33 0.69 1.03 0.89 1.43 0.98 0.84 Pr 2.33 4.34 3.16 3.51 3.21 6.38 5.26 4.35
Se 40.84 43.49 48.09 48.21 45.68 38.31 44.76 51.77 Nd 10.5 17 13.3 14.7 13.6 25.3 20 16.6
v 261 274 291 332 302 360 251 238 Sm 2.79 4.04 3.6 3.77 3.64 57 4.2 3.58
Cr 325 183 215 182 152 34.9 407 515 Eu 1.01 1.45 1.21 1.34 1.20 1.88 1.40 1.26
Co 55.3 42.9 48.8 42 54.9 50.4 51.2 52.9 Gd 3.03 3.94 3.81 4.10 4.07 5.67 3.92 3.57
Ni 217 65.6 105 60.9 92.6 34.4 121 155 Th 0.60 0.74 0.79 0.81 0.78 1.03 0.70 0. 60
Cu 31.4 80.5 69.6 39 74.1 78.5 92.3 109 Dy 3.59 4.39 4.62 4.78 4.7 5.84 4.02 3.45
Zn 86.3 72.9 82.7 99.9 80.5 118 78.1 68.3 Ho 0.83 1.01 1.06 1.11 1.07 1.32 0.86 0.79
Ga 16.9 17.5 16.1 17.8 17 20.1 15.9 14.5 Er 2.26 2.72 2.83 3.04 2.94 3.52 2.31 1.93
Ge 1.73 1.53 1.34 1.93 1.30 1.36 1.27 1.30 Tm 0.31 0.38 0.40 0.42 0.42 0.50 0.31 0.29
Rb 8.58 38.4 13.2 44.7 3 20.3 41.1 19.1 Yb 1.99 2.48 2.67 2.77 2.71 3.18 2.02 1. 81
Sr 308 284 331 317 326 205 670 740 Lu 0.31 0.37 0.41 0.41 0.42 0.46 0.29 0.25
Y 20 24.5 26.1 27.6 26.5 31.2 21.3 19 >REE 54.40 95.97 74.06 80.35 74.37 139.9 113.1 93.79
Ir 75.3 111 100 107 105 179  92.1 75.2 LREE/
3.21 4.98 3.46 3.61 3.35 5.50 6.84 6.39
Nb 11.8 19.5 11.3 12 11.4 37.1 16.9 13.7 HREE
Mo 0.46 0.43 1.11 0.51 0.21 0.44 0.24 0.28 |[(La/Yb)y 2.87 5.38 3.28 3.57 3.10 6.29 8.49 7.73
Cd 0.15 0.07 0.23 0.21 0.17 0.09 0.16 0.13 SEu 1.06 1.10 0.99 1.03 0.95 1.00 1.04 1. 06
In 0.06 0.07 0.08 0.07 0.07 0.10 0.06 0.06 &Ce 0.95 0.91 0.93 0.8 0.94 0.91 0.92 0.91
1000 100
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Fig.7 Chondrite-normalized REE patterns(a)and PM-normalized trace elements patterns (b) (after Sun and McDonough, 1989)
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Fig.8 The Nb % 2-Zr/4-Y (a), Hf/3-Th-Nb (b), Th % 100/Zr-Nb % 100/Zr (c), La-La/Nb (d), Ba/Nb-La/Nb (e), Zr-Zt/
Nb (f), La/Sm-Nb/Y (g) and Ta/Yb-Th/Yb (h) diagrams for basalts in Aranbaotai
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(a) after Meschede, 1986, Al-within plate alkaline basalt; A2-within plate alkaline basalt, within plate tholeiite; B-E-MORB; C-within plate tholeiite,
volcanic arc basalt; D-N-MORB, volcanic arc basalt; (b) after Wood, 1980, CAB-calc alkaline basalt; IAT-island arc tholeiite; WPB-within plate
basalt; (c) after Bianchini et al. ,2008; (d) after Li, 1993, IAB-island arc basalt; MORB-mid-ocean ridge basalt; OIB-ocean island basalt; (e) after
Jahn et al. , 1999; (f) and (g) after Dunphy e al. , 1995; (h) after Pearce, 1983

107° ~139.9x107°) , LW it Eu Ml Ce H% (8Eu =0.95 ~
1.10,8Ce =0.89 ~0.95) , fEXRK Wi brifEfbith Ze 1 1 (&
Ta) FE A R A A LA T B, R ER LR
S ULBHAA K LR W R AEAH A R ES ar FAE A,
HER LR AR B A S Wi X pE B, R A E o0 15 X (R
Ta) B AV MRS 1V B R A AH Bl (Sun and McDonugh,
1989) . HMEK A S5 LA BA MM o0 R B,
T =38 R IRRE R A=)

PSR ORBEPR LA A ITE Ni, Cr BB (40510
34.4x107° ~217 x 10 7°,34.9 x 10 ™° ~325 x 10 ") X FJEiA:
Z A I (Ni =300 x 10 7% ~400 x 10 7%, Cr =300 x 10 ~° ~ 500
X 1076;Frey et al. ;1978 ;Hess,1992) , X IZ XN ALTH T
B E RO SRRDE A AR I Y B S B A . TSR IR
MR Z i 4+ Nb Ta & E#% 5 ,Nb A~ F 11.3 x107° ~37. 1
x107° Ta AT 0.72x10™° ~2.43 x 107, WRZ X
AN TR FVER, EMETTREME(E 7b) h,
FTAR PR AR K 2A KB F# 4 0% K Rb Ba Sr &
£ AEEAER, BH®ITE Nb Ta, Zr Hf X7 $i,
Ti RILIHTW AR LREESEITE Nb/Ta ILEH N
15.27 ~ 16. 81, F-¥ 3k 15.76, 2 3 J& i Hb 8 {8 ( Nb/Ta
17.5+2.0) , Ze/Hf B Hy 38. 42 ~42.32, -3 H 39. 67, b
iR TR AR (Ze/HE Jy 36.27) , (H L & T KR 76 B (Nb/
Ta 2y 12 ~13;Ze/HE Jy 11) , R BSIAE IR XA LT # v
AR PAEH BN, 2 MR AEERPIME R 5 X
B EA A RURHE , Rt W =35 R R RS0

4 Wig

4.1 ZREWERES

#E Nb-Zr-Y = f4 i (1B 8a) HBT sk fR %8 X A V% 2R
PR 2R A B BE X A R E-MORB F§ A4~ X 88k /4 , 75 Hf-
Th-Nb = £ I (] 8b) H , BTARAR TR AR L A 78 A SR
WL AT E-MORB P/~ X3P, 35 W A~ P e o b s i pietk
ZRAE T REAR N L RE s R LR, T E B
Pl etk — 45 H0 5. #E Th = 100/Zr-Nb = 100/Zr [ i ( &
8¢) P L AE AL FHE 3 L A BE, RAR N sc R E £ EHT
=¥, 7E La-La/Nb [& ( [ 8d) Hr BT SR PR ZR AR L A 75 A
OIB X1, £ La/Nb-Ba/Nb [ (&l 8e) tft, R EEFE ALV
LA M Dupal ¥ 5 2 R X (Jahn et al. ,1999), 11F
Ab BRI ZEPIR 2 B 7R Y EL A A X R AY Ze/Nb il
B (Nb/Y)  FRAE (1 8, ), 5N R IL 52 Cape Smith
i H1 Povungnituk 7R ¥ F1 A #B A9 X A — 2 R P
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Fig. 9  The Ce/Y-Zr/Nb diagrams of basalts in Aranbaotai

(after Viccaro and Cristofolini 2008 )

Povungnituk 78 #5 % X, %4 ( Dunphy et al. ,1995) ., 7£ Ta/Yb-
Th/Yb B HZAR 2 i s 78 A BNV B KA i (& 8h)
PSR AR ZERIR Z A Z/Nb (4.82 ~9.21) Ba/Nb (4.11 ~
27.69) Ba/Th (18.91 ~161.66) .Rb/Nb (0.26 ~3.73) .Th/
Nb (0.1 ~0.22) . Th/La (0.12 ~0.21).Ba/La (4.01 ~
28.33) Fll La/Nb (0. 67 ~ 1. 42) % ffrid SR WWHAFIER 5T
B Z A (OIB) AT, R, B R PR A8 Motk 2 s Jy ML A
BERE, HIE WS B R N PR EE . AR LT @k BE K
IR BTAR PR AR HOR X A WA TR R

4.2 BERMBRLFMER

T TC R AR L AE 26 W X 7R T b 3 7R 32 h 5e TR
BN HERIL AR RS /R IR X ARAE . FEE Th o, Zals 78
AHLIE FE 51 BB 45 15 75 7E MORB-OIB [ s 28 [ a7 , 3 B 5%
BETE RS2 E IR X R, S5 A RS e /N

FRTORAR 22 2 T A% Sm/Yb A (Sm/Yb =1.34 ~1.79) 3
B BT S b 5 3 0 K VR T o P b i 2 i VR
RN Rl H(Dy/Yb) 1,15 ~1.23 < 1.5, g 7 Ry
ORI MBS o 7E Zr/Nb-Ce/Y (B 9) i FE S 7K
AFIR B A M A B2k B i a R s
T T B AH O 5 v, O HG S 3 e Rl 7 B v A AR U
(Géraldine et al. , 2008 ) , PRI, BT AR PR Z8 KR 2 3 B IE A
TRORIA ST, RGO T, 1 R R T8 G %
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