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Abstract: The early Paleozoic ophiolite section of Qiashikansayi hollow is located at the segment of Hongliuguo-Lapeiquan ophi-
olite belt in the North Altyn Tagh Mountains, striking from south to north. The volcanics from the south entrance of the hol-
low consist of meta-basalts and meta-rhyolites, with typical “double peaks”. The geochemistry data show that meta-basalts de-
rived from enriched mantle have suffered from contamination of crust, and were formed in a continental rift setting; Meta- rhy-
olites are similar to the A-type granite in the composition, resulted from the partial melt of lower crust due to the underplating
of mantle-derived magma. Zircon LA-ICP-MS dating of rhyolite yields a U-Pb age of 749. 8 £4. 6 Ma, representing the time of
crystallization of the bimodal volcanics, and providing time evidence for the initial breakup of North Altyn Ocean together with
the published regional geological reports. There are similar time of initial breakup between North Altyn Ocean and North Qilian
Ocean, We suggest that this volcanic action is closely related with the breakup of Rodinia supercontinent.
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Fig. 2 Geological section of Qiashikansayi bimodal volcanic rocks and samples locations
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xR 1 RHREFEFAZRLE (TR051-3-2) $54 LA-ICP-MS U-Pb EF LR
Table 1 Zircon LA-ICP-MS U-P isotopic dates of metarhyolite (TR051-3-2) at the Qiashikansayi
Spot Th(106) UCl0%) 22Th/#U  27ph/msph 7 wrpposy  SF  weppasy o TPHRUL e
1o 1o 1o (Ma) 1o
1 95 174 0. 50 0.0711 0. 28 1.2085 4.72 0.1234 0.16 750 9
2 65 129 0.45 0.067 2 0. 28 1.128 3 4,51 0.1226 0.19 746 11
3 112 171 0.59 0.070 5 0. 25 1.189 7 4,12 0.1225 0. 15 745 9
4 110 183 0.53 0. 067 2 0.23 1.142 2 4. 06 0.1230 0.17 748 10
5 402 390 0.92 0.062 8 0.17 1.072 8 2.99 0.1232 0. 14 749 8
6 79 151 0.49 0. 066 2 0. 26 1.1335 4.43 0.124 1 0. 15 754 9
7 82 171 0. 44 0.067 8 0. 26 1.1400 4.18 0.1228 0. 15 747 9
8 111 42 2.38 0.106 7 0. 85 0.6133 4. 86 0. 044 5 0. 14 280 8
9 69 142 0. 44 0.067 3 0. 26 1.1343 4.12 0.1230 0.16 748 9
10 125 203 0.52 0. 0630 0.22 1.104 7 4,01 0.1270 0.17 771 10
11 75 153 0.42 0.062 3 0. 28 1.0532 4. 66 0.1228 0.17 747 10
12 102 169 0.55 0.0657 0.23 1.178 5 4.18 0.129 6 0.16 786 9
13 92 165 0.51 0. 060 8 0. 25 1.049 8 4. 16 0.1250 0. 15 759 9
14 62 118 0.52 0.0617 0. 27 1.137 3 5.23 0.1227 0.18 746 10
15 39 99 0.35 0.067 9 0. 34 1.1307 5. 48 0.1220 0.21 742 12
16 141 206 0.59 0.0720 0. 39 1.2398 6.42 0.1250 0.18 759 10
17 87 158 0. 50 0.1368 7.05 2.3506 121. 60 0.124 3 0. 14 755 8
18 125 227 0. 49 0.062 9 0.22 1.0857 3.77 0.1246 0. 15 757 9
19 195 262 0.61 0. 0659 0. 26 1.0984 4. 30 0.1203 0. 14 732 8
20 73 132 0.49 0.064 9 0. 30 1.1110 4. 96 0.1237 0.17 752 10
BA W0 5 ARG A5 R a B AR R R
B AR B2 JLOK Y 5 (o i ek i Ok s 308 BT 10°F Ly W
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Table 2 Chemical compositions of bimodal volcanic rocks at

the Qiashikansayi

i TR051-2-2 TR051-2-3 TR051-5-1 TR051-3-2 TR051-4-1

A ZRE ZallE ilE RgGR Rgen
SiO; 49. 96 51. 11 52.62 75. 46 77. 88
TiO, 0.7 1.91 2.28 0. 24 0.17
Al O3 15. 35 12.73 11. 23 12. 45 10. 97
Fe: O3 10. 26 16. 24 18.13 1. 37 2.12
MnO 0.19 0.16 0. 14 0.02 0.01
MgO 6. 67 4.73 3.27 0. 67 0. 24
CaO 5. 95 5.08 3.93 0.91 0. 35
Naz O 3.3 2.85 2.93 2.51 0.16
K;0O 3. 96 2. 06 1. 47 4. 05 6.11
P20Os5 0. 06 0.16 0.22 0.03 0.02
LOI 3. 34 2.73 3.62 1. 89 1. 59
Total 99.74 99.78 99. 86 99. 59 99. 61
Mg# 57 37 27 49 18
Ba 1004 449 285 1259 1798
Rb 105 71. 61 58.03 126 162
Sr 361 145 93.92 54. 82 61.6
Y 23.15 42. 86 46. 82 57.49 51.7
Zr 85.62 166 183 495 366
Nb 12. 99 10. 42 14.79 45.19 58. 14
Th 3.13 6. 56 5. 54 12. 89 15. 08
Ga 18. 86 19. 56 20. 64 18. 86 17. 24
Ni 76.1 18. 35 12.33 2.95 10. 37
Hf 2.3 4,37 4. 86 12. 35 9.85
Ta 0.53 0.78 0. 95 3.16 4.19
U 0. 94 1. 68 1.79 2.19 2.07
La 13. 04 17.11 21.23 63.5 58. 68
Ce 26. 97 39. 69 46. 46 128 120
Pr 3.21 5.27 6. 06 15. 89 15.3
Nd 12.57 22.18 25.43 59.53 58. 44
Sm 2.97 5.72 6. 44 10. 91 11. 63
Eu 0.74 1. 59 1. 88 2.22 2.6
Gd 3. 26 6.62 7.6 9.58 10. 16
Th 0. 54 1. 08 1.21 1. 41 1.53
Dy 3.72 7.35 7.87 9.41 9. 48
Ho 0. 86 1.63 1.76 2.12 2.02
Er 2.47 4. 34 4.99 5. 96 5. 62
Tm 0.38 0. 67 0. 74 0.93 0. 86
Yb 2.54 4. 36 4. 89 6. 27 5. 69
Lu 0.41 0. 69 0. 77 1 0.9

1 Mg# =[ Mg?" /(Mg +Fe?T (total)) ] X 100.

VL S T 2 A p S e e R BE R
.

PSR BCARE S Y SIO, & i (75, 46%
177, 88%), TiO, F MK (0. 2426 ~0. 17%0);
(K, O+ Na, O) & 255 (6. 56 %5 Fl 7. 27%), K, O/
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Fe,O, & 840w (1. 37 f1 2. 12),CaO F 8 <<1%
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gUA RMRRI N E SiVE L E Fe, 31 CaO, MgO,
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AL
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316. 77X 107%) , BRARL B A7 B #E L B 2k (Bl 5a) 2
LREE & HE45iE . Eu 2 i 47 5% (0. 65~0. 71).
ISR R (& 5b) Fr LA REUE
Rb.Ba,Th 2 K5 F #4762 ; 10 000Ga/Al (2. 62
5 2.86)>2.6,Nb.Zr.Y FFm 7 n R & 2 W
. B AR A BRI K S5 (Whalen et al.
1987) 5 Sr P, Ti W SR B 5im ZU A 17 58, 5t A
UL BCAFFE AL, Wi 8UH AR 1R 5 1Y La/Sm
B354 5. 82 Fl 5. 04) , AT AE 5 58 9y o TR e 5%
H 5 LA AN R KM A K.

5 e
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Ok H PG o5 P=WF 5% 0T W3t » 38 A LBl R 4
eI A 280 B AR AL T BHRAIESE. 5340 BB R v

N7 Tt 538 D7 284 S5 BAT /R 4 b SR T 24 22 ) e — 25
S SRR , W] REIE B R bl 4 Ak e 1
B AL BT BA R PERAEE (PN 4. 1997) L R BB
IRGIEERIR A 25V T 248 R34
KA FR R

AT A SF (14 B7F 55 26 W B BT /R 4 A L A3 (1) 7 4iE
B It e BT R & W M AT S T 350 ~
400 ke GG ZE 45, 1999) , FEAR G A P S g 44 IR
ey BT L TR AH AL R & e PR AT AR By , 4T
7 SR R R AT S AR A A A R ] 04 38 S AR
AR ZR CFE I A2 55, 20065 7K 287 455 2007bs 22 47k
25,2007 s A5, 2008 X R AELAE, 2010) , {H /b
FIUG SR W UE D S 4. 88 #5045 (2006) FRAFIL AR %
A JRRARAE B 25 A E 2 LU R RIR A B TN KA 1Y
# 7 SHRIMP U-Pb 4E #8435 2 776 + 10 Ma,
77423 Ma; FEFAESE (2009) 45 i R IRAE 50 H R
gk SHRIMP U-Pb 4E#% 757 48 Ma, 1] fgft 32
Tt AR % T bR ok 2R A 9 A S B e sk T AR AR
HEAE R AR A AL = AL BT R 4 — BLEk /DA
SRR A I G BRI AR IR S BLAL /R 4 R R 4
(749, 84, 6 Ma) [ B K 1L 1E 5%, B 7R b
A 3% 5 BRI IR 4] 1 240 BHAR ARG - TR L 90 1R
LB BOUER] — 3%y 6] — A7, B 8 R 3
GG T AU s AL A 1 2 5 T A1)
VA T 2 e VS s DX ] AR AS A0 A 7% 2R B L s s e il DX v
BEZ i Sm-Nd 4E 8 k723, 1425 Ma(F A8 A4,
2001) , AT 8 Ry 2445 1 — 25 R 11 45

Bl T TAEASBIR A B /R 4 5 40834 1L B X
A Zr e RAE B A28 k. W iR,
JUBAT R 4 5 ACAR % 0 U 240 = 40 T LAY L s 9k}
7R p B IR 4 5 S AU 20 Uk 40 R R PR AE AE ]
Lok, Sedv g pon it AR D SRR Z L IX
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Bk L AR A 1 B A TR AR S AE 800~ 750 Ma 2
[8] (Zhang et al. , 2006b), H & B 24 8 & 1% 5 1)
By S 20 45 (768439 Ma, Rb-Sr 1) (1 £ 2%
25,2004) 5 R BT R 4 M0 PR AR B B A X LA-
ICP-MS 5 44ty 78 HAZ AR 7549 Ma (X1 R 45,
2007, HHJFA & B AT e PR, 185 7 e BT JK
4 R 5 e 4 4E 800 ~750 Ma W] B 44 BE
B, W ILBAT /R 42 5 L AR % — 6 7E 750 Ma 2245 Al B
A F KB 244 K e By B » s /s e iy e Ay B R 24

Rodinia #8 KFETE 800~ 700 Ma 1) 24 2o
WA B b R E 4 2 — (Meert and Torsvik,
2003) , M A T Sl DA Ay R I IR SR 11 S B BK B
K Lietal., 1999, LB /R 4 48 3% Hh X 19587 oC
AR B S F 2 Rodinia #8 KBl 24 A ) 15 22 20 AR
43 HLAr B T B BOKE BRTRE S SRR A RO
A T O Bt B T 3K 6 i e 2 30 54 3 B iy
B AR (REAAAESE, 2002) 34 8] 5380 ol A0 R B A4
AR R TS I ERREHe A% MR 2 3h o
WAk, T — A T SR B B R X 4R Ok
1999). PH i, & [V b b X o0y AR H 0 S i ai si
TCY X PSR B ) B4 3 A 1) 56 38 3 2 %
Rodinia #8 K i Pk &2 5 404 ELHE R X

LA FERS LK S S S 2 2 B T 22 4k Rodi-
nia #8 Kbt S FAE P BIC 5 An3E R VE Jh 2k ]
BRI AR BETE 759 - 7TMa (SHRIMP U-Pb) {2
AW A2z (Zhang et al. , 2009a) ;35521 4
ATFERAL b 7 A5 W4 B0 7 A A7 7 BL 012 2R 06 3
(790~744 Ma," Ar-* Ar ) (Guo et al. » 2005);
ULk B PR e B A 24 b AE B TN S SR BH S 46 5
#or U-Pb H#81F 820~ 795 2 [d] (Zhang et al.
2007a; AP ILFR5E, 2008) , FEVE A BEREAE 3 45 823, 8+
8. 7 Ma(SHRIMP U-Pb),8164-15 Ma(LA-ICP-MS
U-Pb),776. 8 £8. 9 Ma(SHRIMP U-Pb) (X[} % %
4520083 Zhang et al. , 2009b) , J5HH D1 X PG 41 ICHB
U g A SHRIMP U-Pb 4E#% 74047 Ma
(Xu et al., 2009); P4 B2 & g AR A 24 A 85 A
SHRIMP U-Pb 4 #% 783 4+ 10 Ma (Zhang et al. ,
2006a) , £k v B 5g &8 K A (787 £ 1 Ma, LA-ICP-MS
U-Ph) B A= KBl i 2w DY i T K bl 544 34
B CEMEAE.2009). iR KB PR e oo 1L
T AERE Rodinia 8 K Rl 24 & A2 T 712 10 244
IrAe Ay A AR A P R R R R 4 —
AR P BT IR 4 — Sedb B 4 i R A0 N

(BT 5 55 3 ) AR AT Rodinia 8 KBl 24 i 1) 4)
e Toe Y|SB & SR 2 ALY Sy SRE S L S Y S
B AN —PE L AT BE5 M AR (Y58 55 4T 6.

N s, s b (B8 B A i e K% &) 2% B it
Ho #ioe i A (830~720 Ma) G s %, 5
Rodinia #8 K il 2443 % Y AH %, Zhang et al. (2011)
W 55 UK R Zeoghon b AR I e 25 sl i) 43 825~
800 Ma F1 780~ 745 Ma i~y Bt s AHEF H1 . Hi ]
DA SRR EAR AR R RRAE I A i 3 2R 45 7

Sl ot A A SR S A A AR . TR
B G T i AR B (850 ~ 740 Ma) 3 % 8 19 11
EEOR Y A TS B (Li et al. . 1999, 2003; Zheng
et al. , 2008; Z5fk 4845, 2008 ; W+ Fa %5, 2009) , K
k) Sk A B BE (830~ 795 Ma, 780 ~ 745 Ma) (Li
etal. » 1999) . HiHIIE AL T Rodinia # Kl 76 8 2
WA b A R O G A 1) 1 JRe PR B B i B R
BT R B I B B (ZERk 4245, 2008). J3 4, B
JC AR PSR 5 4 M B ¢ v f A ]
(Rt S TN ) =95 I Tv Y o=y =X DS A I AW SR 4
FARARUE: » v R B bt 8 7= XY B 38 24 B A (i
FASEAE, 2004). I b gk, oo dr AR 3] — 25 nl RE
2513 T A TR) A 24 B B PRI PG el e 3 o iy 4R
H I S R R T LS SR AR R 4 R P By
B, RISy i 5 4 e 1.

bR T AR SCHRGE A AL BT /R 4 Wi 2 ok 1
(749, 84, 6 Ma) & Rodinia #8 K Fili 24 fif I 1A 11
AR SR AN (1998) FRAR AL BT R 4 AR B )
R R R A (Sm-Nd 28 2R AR 18 829+ 60 Ma) 1]
RETE W T400 B 24 e [ B, B2 JEBT AR G AT 5% B T
Rodinia j#8 K fili 247 (145 300 5% B2 PE L Hb X 5%
Rodinia 8 Kt A 5 24 i 2 .

Ho: RO RO FARAI B 25 E AR S
2k 3T E S TAE A b8l |
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