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Fig. 1 Simplified geological map and sample localities

of the northern Junggar Basin

TE 8¢ 4 JURE 3 47 ) #8 (4525 Db1,Db1-0Y . Dbl-
00),

Y1 I 5 8 i P AR Q2 B 5 Dbl g
FEABKR 25 A1 20, oy — 28 30 Ll 0 i Ll f B
MPLKL RS & — TR aH & a0 s e,
FR A0 P L R JEOR 0 T A B R 45 R
W IEARMRAE A TE O HLE B (2500 b A
(15 %) FIB B A B 55 T8 (10 90 SR R A0 I 4 5 k1l
AR EE AR K A (0% A O D IE K A
(12%)  FE RS AHE AT (2420 IR PE KA (21 %)
BV A1 (3270) s A K BEAREEH . 5 Ak
srEBEPRRYE.CE A G MARERET AL,
Fol) FE A 0 (8 A A (B 2b) . SRARIRE
2744.5m,2664m JK M 4 8¢ K BT 4 1 A BE K D
B X RE S HEAT TR A 40 B BB IR T A ORL R AT
I SR Y1-A L Y1-B.Y1-00) ,

2 A T v

B 4 0 A T G A X el e R 7 R A 9 I S
5 25 58 i >R FH B E R0OFT H R 43 3% O 45 A WU H B
N R BE A T Tk R A 1 R A Ok 7E Bk 3 i 2
SRS X 430 B B R [ T 3 U AT BRI 4 s 4
KERSr P s LAskE S AR e . FE P i A &
B BEPRRE 5L TRk R T 1000 B9 & 50T B A
KL, T R St 0 A 0 0 R AE A 455 B e 5 A b
A R THT R AIE 1) B2 S 6 37 T Y S B A1 P 4
FRAE ) BA R & 560 W58 DL KBS A0 I3 43 A7 2 76 76 b
R 2 K ki 8y g 2 ) 5% A S 0 % 8 A
2.1 $ERANBMEHINAE

S5 % FEL 2] X130 1 SFEG B F 3 ik



o BT

%
1070 http://www. geojournals. cn/dzxb/ch/index. aspx

2014 4

B2 B R A b Al e S s K LU R S S T S A S A
Fig. 2 Texture character of pyroclastic rock from the drilling cores in the Junggar Basin
() —H 2 8 CRRR D8 5 (b)—HHL T 25 T8 CH i ')
(a)—Trachy-andesitedebris (plane-polarized light) ; (b)—trachyte debris (plane-polarized light)
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Fig. 3 Diagram show relationship between Th/U ratios and U-Pb age for zircons in pyroclastic rock from
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the drilling cores in the Junggar Basin (a) and chondrite-normalized REE patterns (b)
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Fig. 4 Representative CL. images of zircons in the pyroclastic rock from the drilling cores in the Junggar Basin

[ The small circles show zircon ages, and the big circles display Hf isotopic analysis spots marked with ey () values]
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Fig. 5 Zircon U-Pb concordia diagrams (a) and its histogram (b) in the pyroclastic rock in Y1 well of the Junggar Basin

U-Pb i& F14F & 8006 G FIEE S 9026 ~110%) (&
6a), FLWURL 85 A1 U-Pb 19 I 4 % 45 % i K T
300Ma, 3k 15 17 4 W A 19 1447Ma, 1410Ma,
885Ma,559Ma I Fi J€ B & il & 45 A1 AR 8 L B AR AR
B 10 . met AR RS A 162 . B A E T A
W8 FUEAERY A 330Ma, #5 A1 4F 1% B /ME A 303Ma
(K 6b),
3.2 #ARERBMERINE

Belousova 45 (2002) 7€ 5 A Y #F 57 2L i . X
REWNAEREAFT THEITTRENRER T30,
SRR YA R R K85 A v Dl o oo R
Xof AR Ak B il AR TC R O i Ge o B R B il ok i

FEIXr  FUIZ s A b R B 35 A o 2R . g

AR B TR R A G R IR R A | BRBE U A1 O &%

(¢)
0.3}
1400_&
v /.&.
50.2
4 1000~~~
O P
B 7
0.1 600"
& A AR
> 331.8+7.9 & 1344 +42Ma
L7 00 MSWD = 6.6
0 " 1 N
0 1 2 3
207Pb/215U
6

HEZRA AR AR EREEMERMS A IE
AR 5 > 802 (& 7a) . AU IR 43 BT 1Y 4% 47 8
R AR F RO EREE s A O &E T XA,
e 2, IE R A 26, I HLRBE A A B 7 E Bl K
(E 7).

Grimes 25 (2007) 3 3 % B H1 4% A7 PR 55 1 i i
JCE M- L T U/Yb-HI F1 U/Yb-Y 43 #7 & %
AR DX A3 T2k BT KV P50 0 43¢ 5 FH K Bl 3t 76 5
AR AR F8 VA K Rl i 72 45 A3 TRl PN 1 B A 28
RISk B T 3R A CXOaR 5T A 38 40 478 FilD 1 AS &
HEEA TEM T RS RFESH LR E (MORB)
(Liu Y Setal. ,2010), AP it 20 M7 19 45 47 J50kE
7 U/Yb-HI F1 U/Yb-Y 53 #7 & i v 45 K Z 508 A
KBt B A1 35 R (& 8D

[(d) 40¢
1001 ~
[ 304
[ & 25¢
s i 20§
o I = 158
601 I 10
E St
» 0
40+ 280 330 380 430 480 530 580
_ #5441 (Ma)
20f
200 400 600 800 1000 1200 1400 1600 1800
B A A (Ma)

EVES JR 74t Db J & L% 8 5 85 A U-Pb i ALK (a) 5 4 #% 4340 B 7 1B (b)

Fig. 6 Zircon U-Pb concordia diagrams (a) and its histogram (b) in the pyroclastic rock in Dbl well of the Junggar Basin
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Fig. 7 (a)CART tree for classification of zircons by rock type and (b)relative abundance of rock types derived from

zircon compositions in the pyroclastic rock from the drilling cores in the Junggar Basin( After Belousova et al. , 2002)

100 100 E
i ©299~318Ma
10 10k 0318~359Ma
f 4359~416Ma
£
2 = x 416~443Ma
Z ~ 1
=) = x443~488Ma
[ 0488~542Ma
0.1 O +>542Ma
0.01 : i 0.01L
5000 10000 15000 20000 25000 30000 35000 10 100 1000 10000 100000
Hf(x10°) Y(x10°)
&8 Ul R A AL TR A T S KO S A B A R T R M U/ Yb- HE R Y B (38 Grimes et al. , 2007)
Fig. 8 U/Yb vs Hf and Y for zircons from the composite zircon trace element in the pyroclastic rock
from the drilling cores in the Junggar Basin (After Grimes et al. , 2007)
3.3 B HfEMAER +16. 8.+ 19.0) [l % 4 (Db-0Y-20, Db-0Y-19, Db~

AR 53 A 118 B B8 B AR P LU L v
A HI R Z 5 R fER 1.,

M A7 e AR I8 485 A1 17 HE/THE R e (0 1Y AR
fR 5 43 3 k0. 282816 ~ 0. 283066 F1 + 8. 0~ +
17.0 3 FH N 75 45 b 988 485 47 88 T o 1T 18 K i b 76
AR Tom (O VG A 267 ~621Ma Fl 266 ~634Ma,
Horb ene (0 (H17.0) Fl ene () (4-16..8) [ 52
(Db-0C-66 ,Db-0C-49) {37 F 75 5t #th 1% 8 fb £k - (1]
9 WR A R T B Y B A . #1 Db-
0C-80 1Y ens () B K+ 15. 8, 3535 24 I 75 453 Hh & {7
JE HA AR Towm (305Ma) Fll Ty (C) (305Ma) 5
FOE BUAF 1% (303Ma) A 3T 46 75 24 B A =7 49 b g
YA

B R AR B A0 097 HE /T HT L ey (o) (78
fR G 43 3 k0. 282781 ~ 0. 283100 1+ 7.7 ~ +
19. 0, AH I 4 75 458 1 1 A5 AR 0% Ton 1 349 K il
FEARHY Tow (O YE 4390 Ry 217 ~662Ma Fll 212~
676Ma, HoH B Y ene () (+17.1,+16.1,+16.5,

0Y-24,Db-0C-28 , Db-0C-37) £ T~ 75 41 Hh 1 7 1k 2%
b WORCH A R SRR T O Y B . R
Db-1-04 HJ ens () {H i + 15.0, & X FE B Tou
366Ma) Fll Ty (C) (367Ma) 5 HIE B4 # (337Ma)
AHIE S L4 7R 2 A 5 L Y B A

T R Es A0 HE/ T HE R e (o) 128 475 [
435K 0. 282730 ~0. 283058 Fl+6. 4~ —+17. 8, #H
JOE ) 5 400 0 A5 AR IS Tow 11 2 R BE Hb 7c 48 1%
Ton (O FE 4 5l R 279 ~739Ma fl 275 ~756Ma,
HAEH ew (O (F17. ) M A (YI-B6D i T
P e AL 2R b, R A SR A T 0 e
A . & Y1-0C-25 F1 Y1-0C-2 1Y ene () H 43
B+ 1407 A+ 1501, BEE R BN Tou
(408Ma.408Ma) fl Tpy (C) (410Ma, 408Ma) 5 H
JE AR S (371Ma,390Ma) M1 3T, 48 7% 24 i A 5 161
W2 A

B RO HL/ T HE F e, () 19728 4k
43R 0. 282794 ~0. 282945 Fl1+9. 8~—+15.5,4



oo ¥ Rk A
1074 http://www. geojournals. cn/dzxb/ch/index. aspx 2014 4¢

Rl HEBERIWEBEDRALANUBRESHER HIREESTER

Table 1 Zircon Hf isotopic results for basalts from the Bata mayineishan Formation in Junggar Basin

=y AR (Ma) V8 Yb/VTTHE|YS Lu/Y7" HE|7S HE/V77 HE 25m eni (0) eni (1) 2's Tom (HD | Tpm (O Sro/mi
Db-0C-13 312 0.021617 | 0.000972 | 0.283004 | 0.000023 8.2 14.9 0.8 352 353 —0.97
Db-0C-14 420 0.042981 | 0.001843 | 0.282901 | 0.000022 4.6 13.3 0.8 510 513 —0.94
Db-0C-28 329 0.025633 | 0.001153 | 0.283049 | 0.000018 9.8 16. 8 0.6 289 287 —0.97
Db-0C-36 1447 0.031721 | 0.001263 | 0.282219 | 0.000024 —19.6 11.4 0.8 1469 1470 —0.96
Db-0C-37 352 0.034397 | 0.001466 | 0.283100 | 0.000023 11.6 19.0 0.8 217 212 —0.96
Db-0C-49 306 0.036705 | 0.001525 | 0.283066 | 0.000021 10. 4 16. 8 0.7 267 266 —0.95
Db-0C-55 885 0.035021 | 0.001560 | 0.282583 | 0.000028 —6.7 12.0 1.0 963 966 —0.95
Db-0C-56 368 0.023298 | 0.000940 | 0.282730 | 0.000026 —1.5 6.4 0.9 739 756 —0.97
Db-0C-61 1410 0.034601 | 0.001485 | 0.282255 | 0.000025 —18.3 11.6 0.9 1427 1427 —0.96
Db-0C-65 353 0.038383 | 0.001487 | 0.282926 | 0.000022 5.4 12.9 0.8 469 474 —0.96
DB-0C-66 318 0.040511 | 0.001756 | 0.283064 | 0.000029 10. 3 17.0 1.0 271 269 —0.95
Db-0C-73 397 0.019518 | 0.000857 | 0.282946 0. 000027 6.1 14.7 1.0 433 434 —0.97
Db-0C-80 303 0.013653 | 0.000625 | 0.283035 | 0.000026 9.3 15.8 0.9 305 305 —0.98
Db-1-01 511 0.027794 | 0.001194 | 0.282870 | 0.000023 3.5 14. 3 0.8 545 546 —0.96
Db-1-03 360 0.020085 | 0.000815 | 0.282761 | 0.000021 —0.4 7.3 0.8 693 708 —0.98
Db-1-04 337 0.022837 | 0.001038 | 0.282994 | 0.000019 7.9 15.0 0.7 366 367 —0.97
Db-1-06 423 0.013745 0.000632 | 0.282940 0. 000020 6.0 15.1 0.7 438 438 —0.98
Db-1-24 363 0.036504 | 0.001461 | 0.282841 | 0.000021 2.4 10.1 0.7 591 600 —0.96
Db-1-34 440 0.025848 | 0.001164 | 0.282945 | 0.000025 6. 1 15.5 0.9 437 437 —0.96
Db-1-36 318 0.044561 | 0.001833 | 0.282951 | 0.000024 6.3 13.0 0.9 436 441 —0.94
Db-0Y-02 438 0.050624 | 0.002132 | 0.282917 0. 000027 5.1 14.1 1.0 491 493 —0.94
Db-0Y-07 330 0.016151 | 0.000757 | 0.282899 | 0.000025 4.5 11.6 0.9 497 505 —0.98
Db-0Y-09 428 0. 025451 | 0.002028 | 0.282850 | 0.000028 2.8 11.6 1.0 586 592 —0.94
Db-0Y-10 507 0.017135 | 0.000741 | 0.282887 | 0.000018 4.1 15.0 0.6 514 515 —0.98
Db-0Y-12 315 0.028491 | 0.001171 | 0.282949 | 0.000035 6.2 12.9 1.2 432 437 —0.96
Db-0Y-19 328 0.051501 | 0.002138 | 0.283036 | 0.000023 9.3 16. 1 0.8 316 316 —0.94
Db-0Y-20 326 0.053016 | 0.002140 | 0.283066 | 0.000031 10. 4 17.1 1.1 272 270 —0.94
Db-0Y-22 536 0.014463 | 0.000589 | 0.282576 | 0.000025 —6.9 4.6 0.9 948 967 —0.98
Db-0Y-24 328 0.014451 | 0.000672 | 0.283038 | 0.000021 9.4 16.5 0.8 301 299 —0.98
Y1-0C-02 390 0.039655 | 0.001713 | 0.282970 | 0.000024 7.0 15.1 0.8 408 408 —0.95
Y1-0C-08 387 0.033455 | 0.001364 | 0.282909 | 0.000023 4.8 13.0 0.8 492 496 —0.96
Y1-0C-10 367 0.022230 | 0.000937 | 0.282860 | 0.000027 3.1 11.0 1.0 556 564 —0.97
Y1-0C-20 375 0.023520 | 0.000981 0. 282837 0. 000021 2.3 10. 3 0.7 588 597 —0.97
Y1-0C-25 371 0.028290 | 0.001200 | 0.282966 | 0.000029 6.9 14.7 1.0 408 410 —0.96
Y1-0C-32 352 0.035132 | 0.001474 | 0.282869 | 0.000017 3.4 10. 8 0.6 551 559 —0.96
Y1-0C-42 314 0.022958 | 0.001004 | 0.282860 | 0.000019 3.1 9.8 0.7 557 567 —0.97
Y1-0C-44 306 0.024628 | 0.001081 0. 282816 0. 000023 1.5 8.0 0.8 621 634 —0.97
Y1-0C-52 359 0.049172 0.001922 | 0.282972 0. 000028 7.1 14.5 1.0 407 409 —0.94
Y1-A-11 357 0.030712 | 0.001312 | 0.282853 | 0.000029 2.9 10. 4 1.0 571 580 —0.96
Y1-A-12 355 0.019677 | 0.000856 | 0.282835 | 0.000029 2.2 9.8 1.0 589 600 —0.97
Y1-A-19 366 0.022533 | 0.000990 | 0.282866 | 0.000028 3.3 11.1 1.0 547 555 —0.97
Y1-A-73 423 0.023682 0.001000 | 0.282794 0. 000037 0.8 9.8 1.3 649 659 —0.97
Y1-A-8 329 0.031302 | 0.001275 | 0.282866 | 0.000024 .3 10. 3 0.8 552 562 —0.96
Y1-B-21 369 0.026811 | 0.001101 | 0.282925 | 0.000020 5.4 13.3 0.7 465 470 —0.97
Y1-B-22 364 0.025896 | 0.001116 | 0.282833 | 0.000031 2.2 9.9 1.1 596 606 —0.97
Y1-B-30 344 0.024858 | 0.001076 | 0.282848 | 0.000021 2.7 10.0 0.7 574 584 —0.97
Y1-B-32 351 0.013902 | 0.000654 | 0.282781 | 0.000015 0.3 7.9 0.5 662 676 —0.98
Y1-B-46 365 0.036628 | 0.001507 | 0.282878 | 0.000036 3.8 11.4 1.3 538 545 —0.95
Y1-B-48 380 0.033119 | 0.001366 | 0.282942 | 0.000021 6.0 14.0 0.7 444 447 —0.96
Y1-B-52 335 0.022719 | 0.001033 | 0.282787 | 0.000016 0.5 7.7 0.6 660 674 —0.97
Y1-B-61 368 0.033276 | 0.001501 | 0.283058 | 0.000020 10.1 17.8 0.7 279 275 —0.95
Y1-B-71 349 0.027845 | 0.001159 | 0.282824 | 0.000019 1.9 9.3 0.7 609 620 —0.97
Y1-B-73 330 0.024644 | 0.001032 | 0.282843 | 0.000028 2.5 9.5 1.0 581 591 —0.97
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Fig. 9  Zircon Hf isotopic values vs U-Pb ages in the

pyroclastic rock from the drilling cores in the Junggar Basin
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Zircon U-Pb, Trace Element and Hf Isotopes of Pyroclastic Rocks
from the Drilling Cores in the Junggar Basin

YANG Fu, CHEN Gang, HOU Bin, ZHANG Jiaming, HU Yanxu, HUANG Deshun
State Key Laboratory of Continental Dynamic/Department of Geology, Northwest University, Xi’an, 710069

Abstract

Simultaneous in-situ analyses of single zircon LA-ICP-MS U-Pb age and trace elements and Hf isotope
systematic analysis from the Batamayineishan Formation. The volcanic rock was obtained from drill well
Dbl and Y1 on the north-central Luliang uplift within the Junggar Basin. The internal structure of zircon,
Th/U ratios, REE patterns show that all samples are magmatic zircon. The results showed that: @ the
youngest age is interpreted as the formation age of the studied formation by measured the two zircon
samples, that is Late Carboniferous; @zircon U-Pb ages display Mid-Late Proterozoic 1447 ~1410Ma, 885
~559Ma and the age record from early or middle Paleozoic 536 ~420Ma, 401 ~360Ma, 359 ~303Ma,
indicating that the Junggar Basin experienced a complex of continental crust formation and evolution of the
multi-stage process; @ trace elements of zircon suggest that the basement of north-central Junggar basin in
pre-Permian is composed of granite and mafic intrusive activity continental basement by granite, syenite,
basalt and dolerite; @zircon Hf isotope analysis showed that e;;(z) values have a relatively great variation
ranging from +4. 6 to +19. 0, demonstrating that at least two source materials have contributed to the
zircon host rock generation, suggesting that magma rise and emplacement process was contaminated by

ancient basement material components.

Key words: Junggar Basin; basement; LA-ICP-MS U-Pb zircon geochronology; trace element;

Hf isotopes



