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Abstract Habahe Group mainly consists of clastic sediments, which widely distribute in the Chinese Altai and can provide
important constraints on the tectonic evolution of the Central Asian Orogenic Belt (CAOB). However, there are different opinions about
its deposition time and tectonic background. Previous studies suggested that the Habahe Group formed in Sinian to Mid-Ordovician or
Mid- to Late Ordovician in a passive continental margin. On the other hand, recent geological investigations reveal a long lasting
subduction-related setting in the Chinese Altai at least since Cambrian. The current geochronological study for detrital zircons from the
Habahe Group reveals that the detrital zircons of individual samples, irrespective of their lithological and metamorphic differences, all
show similar age patterns, with the early Paleozoic (**Pb/ U age = 463 + 542Ma) grains predominating. The youngest detrital
zircons from different samples display similar ages (ca. 470Ma), which may reflect the maximum deposition time of the Habahe
Group. Dating of growth rim of detrital zircons from migmatite yielded a Mid-Devonian age (384 + 6Ma), which was coeval with
intrusion of Early to Mid-Devonian granitic plutons in the area and clearly indicates the minimum deposition time of the Habahe Group.
Therefore, the deposition time of the Habahe Group can be constrained to be Mid-Ordovician to Early Devonian. Zircon U Pb dating
results indicate that the detrital zircons of the Habahe Group are dominated by early Paleozoic grains, with small proportion formed in
Precambrian. The early Paleozoic detrital zircons are mostly magmatic in origin, and their less rounded shapes indicate a limited
transportation. The age and morphological characteristics of the detrital zircons are consistent with those of detrital zircons in active
tectonic settings and indicate that the Chinese Altai was under an active continental margin environment during the Early Paleozoic.
Key words Altai, Zircon U-Pb Dating, Clastic Rock, Habahe Group, Deposition Time, Tectonic Settings
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RIBRHRBLELFENET TAIMa 25 RATREARHHA TR, MACTHALEHSTRELCHRED A
FTHPREWMRI(384 £6Ma) , ERAUBG T L EREN LA FEH TS BE, KAk THOTHAR LRAREK 0 LR,
Hith ARG ARHAEATRES —PRABE LN, BEABAPARSHRESFLOTHOLERARA LS
(463 ~542Ma) . A B R4 L L BB AR E M BEWH LA G THERARARBLE, LERESEHIRGLEREL S

AP ARER L —H AR RRAETRAMEIFIREETHRATERD K BLRM IR,

ES 30|
mEESES  P588.21, P597.3

PR BILR P EE TN — A EEHRE S, B REAHR
X —E AU R L i — N E B 1 (Sengor et al. ,1993;
Sengor and Natal’ in, 1996; Windley et al. , 2002; Xiao et al. ,
2004) o KIPLAK Bt FHEAR F B BRI, X /R 84t X 5 3K
EaMEENE LN REERRNHE, RRNFRERS
BIRBRE—ALAB P B, mB R E R D
BRFEERER/D (RIERR, 1983 WITE MR E4,1984;
PR GE,1988; X146, 1990; E P NISE, 1998 #d G g ™
R, 1993) o SRTBEE % 4E B AR AWK RE, Bk B 2 1 3K
B RARELETBOA BB A AR E KBS LRMAA
B AR (Sun et al. , 2006; Wang et al. , 2006; Yuan et al. ,
2007) , KB EAR B R PR B 15 W RBEE RSO —1EFE
HEMNH. RN FXAEEBZEHNSE SRR
A, DEMRERX T ZHEOREHHIHA, 25
1: 2007 R E ORI R A b L REE BB HFER
BEHPRAMMAEYLAKHENRERSELRA T
ERE (SRR ES, 1983; HRKF, 1985; 5
3, 1989) o 7£ 1993 SE4E (K M T E) o, M DI BEER
oA R FAEE— R RFAMS, I ESRFERARE
TFEHFRE, TS & WBOEZ IR A (B my ™R,
1993) . EHAENEAR, 8o FH R F/RE X2
HARIE R BRI BRHE , 1R B A B B o IR A AR R
EEMEA, SRR RAREHMPTE R4 02 P
o B R U RIS R — s ol R AR T R
BHER(ZXRES,199%; H1 T F,2002) , H FERHE R X
SPELRITCE H Sm-Nd LA SE R B S TR AE R (Hu e dl.
2000) o BeUTXTFYIR B X — L B R AR R E 4 A U-Pb 4
REFR R, XEEARRAE RN BB KL E DT
280 ~ 520Ma Z [6] (98 35 %, 2006; BRILAKSE,2006; Sun
et al. , 2006) , AT XS4 (X 7t & SR IAFFE 4R T €.
kG FHHIARBRIRARZ—PREBEH
ik (F B EY =/, 1993; Windley et al. , 2002; Chen
and Jahn, 2002; ZEZE5, 2006) , LA, X F R A AU
IRBRMMEAEEFERRBAR, REREHERBKE
HEIE BT R T — FIE Bl Bl 4 B 1 5 35 3% ( Windley
et al. , 2002; Wang et al. , 2006) (B4 FE RS L8
REREMGEEAZERE T S0 R (W ER %,
1990) , EHHAYA X 2 i AR T 17 A B /R 28 36 L1 69
HFREMELAEAFEEE . A, RITEERRE

MRE; BBES; RERRYE; SO TH; ARNA,; W ¥ %

TTREFE DTS, DU MM R 56 7% R0 T8 45 4 B 4F 6 431 R AE
K i) 29 BT B UURUE BT BN A A B TR BB R PR 85

1 HRER

FI/RBE\WFHCTE-FREER S R B REUE, £
K4 2000km , 72 BB N AT ER S 2 A S00km,, (X P L 58 #)
B aAEERERNBERRCWE, FEHERKK
EEMBUEAR, URE TREMRFENE, BESSRA
Ui (TEES,1990) (F 1), MENHACRY, HX2H
W ERBECUAES &l R ANEH(FRES
FHERRXBHERFATH, 1981; FREBET ™5,
1993), AESTREMBEZ FHEEERESARRE, £
EHERBE BEEMARE4R. REKEHSEEAR
WA A, FERBRBIE LS  KUBRBE, g
MRERNRE(FRBET R, 1993)., MERHAEEH
MRS U R B KSR, Windley et al. (2002) A K H B
BT RA MR R, AXKBRCHEBERNHE, 1k
HIREESAERREXAORE, TEHMRERBIRERM
ASEPEAEALEEHR(E D

XAKRRBEH SRR R EBAL, BBIRE
FHTZEEMEENIF R TEEERSEE, FIRE
P RTER A B, R R B R R 1L T AR
#940% (EPHI%,1998) . BEKEMEA U-Pb ERET
R, XEIER AR AR E, HP XL R RANIE
Ham RS (Wang et al. , 2006;Yuan et al. , 2007) , 4>
BHAERERERADRENHEBIRED, TLIAZE
BIBUIURE B i AR i 4 K THe 3 A TR A
v,

2 AR

HTF/RERCWRESN), SRS, ARMKE
FREARE, AAHRMAFREFEILRPRIBRET =4
ARBERR GRS BATR, XA EERHES R
WmF:

@ FEHRRXRH AN EAB . 1967. 11 20 J7ie B lEH 5 A
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Fig.1 Simplified geological map of the Chinese Altai

(1) KKO3: MMM =&, R A W AR 4
Skm &b, BFANE R, HRIEERE K, ABEESENRIIRY
B, ZEZBR MR EMIMAGE WG LK EERR
Ao ZEHREREERKA, TEHAE(45% ~65%) ,£HK
A(15% ~25% ) BB (10% ~25% ) FiL BGERA (=~
5% ) Ao

(2) KK10: My BB IR A AR TIRE R F ol vl
$EE AR 20km 4b, ST SR EY, SR AT W FEMEE R Gk, EE
AR YUFEA K (30% ~40% ) ,FHA (10% ~25% ) , IE
KA (10% ~30% ) B EH(10% ~50% ), BT YLEL
BMHESY BIKEMNEL%,

(3) BHOO: PR BRI BP &, RAAME R A
25km 4b, 2R, B BN —. ZREGFEETYLHABRUA
TR AN T, BB R B R 2, AR IR £,

3 otk

AN ERET S AHE, IRmMEERMER S
BREVSEE, BT T RBRAEY Yy LA 0 FoR it —
it AMERETNR —ERRNEGETIEKRE L

FHRIFEAR AR E S 6 88, 4T B ML 4 A 0 A
Fe5 5% LME T B R 6 B AR O R & . Bk
ROCHA (CL) A Fch BB BT M bR 12 BF 52 BT 4 JXA-
8100 B FHRETACE M CL3 B R X RG4T, M4k A U-Pb
FIBL R F I E s K ¥ b BRBL = R 89 VG PQ Excel ICP-
MS e . Bt RGERAMEB KN 213 nm §FIMEL
(LUV213)  ZE i BR LA B BR AR HE#E A 91500 S AR
I E R A R S AR B 7 AT i R SR i
FRMSEREDC B Xia et al. (2004) #1 Luo et al. (2004)
AT PR R R R X AR I8 BOHE A AL R A Tsoplot 3
(Ludwig, 2003) . MATZRGX =8 E&EH—MERE (765
+9Ma, FAGAK K SHRIMP B8 ) F0PG 4 i )L 51K (305 +
TMa, YEf MR & %2 SHRIMP 304 ) 4 753847 T U-Pb [§]
LR T, 751813 T 761 + 15Ma 1304 +6Ma HL5R, 5 |
i SHRIMP 2R 58 & — B, RHEMAERAARERNE, @F
60 72 4 B B B 5 A 4 M7 & % 9 (Moecher and Samson,
2006) . FEAIBEFTS , BRAYEDEHE G OB B 45 1 B SUR &L
W TR EZAN, RIS B MR &5 3#5TT 58
54 MK, RE R Z R RS XK BE R
I TRHE. %A U-Pb BRI AR R TR 1 B,
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F1 REAHERHRESH U-Pb RERSHTER
Table 1  U-Pb data for zircons from the metasedimentary rocks of the Habahe Group

) QLA Y- 411 FEi (Ma)

8 ThU  PbY/Ph2® lo Pb¥7 /U lo Pb2% /2% lo P lo [l lo [l g Dise
Pb2%® yss Us (%)
KKO3; K&

1 0.23 0.05759 0.00090 0.66223  0.011  0.08334 0.0010 S14 34 516 6 516 7 0
2 0.25 0.05961 0.0012 0.74763  0.015  0.09184 0.0012 567 44 566 7 567 9 0
3 0.39 0.05788  0.0010 0.75922  0.014  0.09507 0.0012 525 38 586 7 574 8 -12
4 0.12 0.05890 0.00068 0.74940 0.0094 0.09222 0.0011 564 25 569 6 568 5 -1
5 0.28 0.05718 0.00070 0.63316  0.0084  0.08027 0.00095 498 27 498 6 498 5 0
6 0.14 0.05767  0.0027 0.67388  0.031  0.08470 0.0014 517 101 524 8 523 19 -1
7 0.28 0.15588  0.0018  9.57547 0.12 0.44527  0.0053 2411 19 2374 24 2395 11 2
8 0.26 0.06532  0.0023 1.19121  0.041  0.13219 0.0020 785 72 800 11 797 19 -2
9 0.41 0.05662 0.0012  0.65350  0.014  0.08366 0.0011 476 47  SI8 6 511 9 -9
10 0.35 0.14469 0.0016 7.92753  0.098  0.39714 0.0048 2284 19 2156 22 2223 1l 6
11 0.27 0.05669 0.00087 0.66619  0.011  0.08518 0.0010 479 34 527 6 518 6 -10
12 0.28 0.09239  0.0014  2.31024  0.037  0.18126 0.0022 1475 29 1074 12 1215 11 27
13 0.17 0.05484  0.0011 0.65777  0.013  0.08694 0.0011 406 43 537 6 513 8§ -32
14 0.18 0.05474  0.00092 0.63353  0.011  0.08390 0.0010 402 37 519 6 498 7 =29
15 0.21 0.15972  0.0017  9.65977 0.11 0.43839  0.0052 2453 18 2343 23 2403 11 4
16 0.44 0.06660 0.0015 1.25718  0.029  0.13683 0.0018 825 47 827 10 827 13 0
17 0.55 0.05687 0.00083 0.66817  0.010  0.08517 0.0010 48 32 527 6 520 6 -8
18 0.23 0.05578  0.0011  0.63483  0.013  0.08250 0.0010 443 43 51l 6 499 8§ -15
19 0.33 0.05733  0.0012 0.73430  0.015  0.09284 0.0012 504 45 572 7 559 9 -13

20 0.47 0.05766  0.0016 0.65798  0.018  0.08272 0.0011 517 59 512 7 513 11 1
21 0.23 0.05628 0.00098 0.58418  0.010  0.07524 0.00092 463 38 468 6 467 7 -1
22 0.21 0.05780  0.00088 0.67160  0.011  0.08422 0.0010 522 33 521 6 522 7 0
23 0.48 0.10541  0.0015 4.47915 0.066  0.30800 0.0038 1722 26 1731 19 1727 12 -1
24 0.35 0.05654 0.00089 0.64040  0.010  0.08210 0.0010 473 35 509 6 503 6 -8
25 0.56 0.05738  0.00073 0.64428 0.0088 0.08139 0.00097 506 28 504 6 505 5 0
26 0.53 0.06488  0.0017 1.13458  0.030  0.12676 0.0017 770 54 769 10 770 14 0
27 0.30 0.05591  0.0011  0.59118  0.012  0.07664 0.00096 449 44 476 6 472 8 -6
28 0.11 0.11357  0.0015 4.78285  0.068  0.30527 0.0037 1857 24 1717 18 1782 12 8
29 0.27 0.05518 0.00079 0.63713  0.0096 0.08370 0.0010 419 31 518 6 501 6 -24
30 0.24 0.05889  0.00081 0.74248  0.011  0.09148 0.0011 563 30 564 7 564 6 0
31 0.07 0.18753  0.0020 8.02097  0.097  0.31037 0.0037 2721 18 1743 18 2233 11 36
32 0.18 0.05815 0.00082 0.70214 0.010  0.08762 0.0011 535 3l 541 6 540 6 -1
33 0.36 0.12351  0.0028  5.42923 0.12 0.31898 0.0045 2008 39 1785 22 1896 19 11
34 0.16 0.12659  0.0014 5.62058  0.070  0.32218 0.0038 2051 20 1800 19 1919 11 12
35 0.33 0.05736  0.00072 0.64608 0.0088  0.08173 0.00098 S05 27 507 6 506 5 0
36 0.14 0.05606 0.00069 0.68346  0.0091 0.08847 0.0011 454 27 547 6 529 6 -20
37 0.16 0.11157 0.0014 5.01700  0.068  0.32630 0.0040 1825 23 1820 19 1822 12 0
38 0.39 0.05736  0.0017 0.64141  0.019  0.08114 0.0011 505 65 503 7 503 12 0
39 0.25 0.05752 0.0011 0.65776  0.013  0.08298 0.0010 S11 42 514 6 513 8 -1
40 0.24 0.05544  0.00081 0.58709  0.0090 0.07685 0.00093 430 32 477 6 469 6 -11
41 0.86 0.05675  0.0010 0.61130  0.011  0.07816 0.00097 481 40 485 6 484 7 -1
42 0.40 0.06970 0.00083 1.49402  0.020  0.15554 0.0019 920 24 932 10 928 8 -1
43 0.32 0.05736  0.00076 0.63557 0.0090 0.08041 0.00096 505 29 499 6 500 6 1
44 0.08 0.12257 0.0014 5.88078  0.076  0.34816 0.0042 1994 21 1926 20 1958 11 3
45 0.39 0.07281  0.0028 1.55676  0.059  0.15515  0.0025 1009 76 930 14 953 23 8
46 1.54 0.11747 0.0018  5.67331  0.092  0.35045 0.0044 1918 28 1937 21 1927 14 -1
47 0.14 0.05827 0.00098 0.69729  0.012  0.08684 0.0011 539 37 537 6 537 7 0
48 0.64 0.06494  0.0022 1.14923  0.038  0.12842 0.0019 772 69 779 11 777 18 -1

49 0.24 0.05783  0.0012  0.68588 0.015 0.08606  0.0011 523 47 532 6 530 9 -2
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Continued Table 1

B [Qf0% 4-41) 8 (Ma)

RS WU PP/P™ 1o P/U 1o PE/URE g 11::% lo 13%6 lo 13’:: lo (D%j‘;
50  0.26  0.05726 0.00089 0.62827  0.010  0.07963 0.00097 SO1 34 494 6 495 6 |
51 0.21  0.05809 0.00079 0.68467 0.0099 0.08552 0.0010 533 30 529 6 530 6 1
52 0.30  0.05515 0.00079 0.60556 0.0092 0.07968 0.00096 418 32 494 6 481 6 -18
53 0.36  0.23512  0.0030 19.45708  0.27  0.60050 0.0075 3087 20 3032 30 3065 13 2
54 0.24  0.05593 0.0030 0.61047  0.032  0.07920 0.0014 449 115 491 8 484 20 -9
55 0.43  0.06112 0.0029 1.01412 0.046  0.12039 0.0020 644 97 733 12 Tl 23 -14
56  0.62  0.05629 0.0010 0.58798  0.011  0.07580 0.00094 463 39 471 6 470 T -2
57 0.8  0.06328 0.0012 1.03155  0.020 0.11829 0.0015 718 39 721 9 720 10 O
58 0.60  0.05708 0.0015 0.62901  0.016  0.07997 0.0011 494 ST 496 6 496 10 O

KK10: BE&#

1 0.22  0.05509 0.0014 0.48648  0.012  0.06402 0.00083 416 54 400 S 403 8 4
2 0.42  0.06053 0.00074 0.67083 0.0090  0.08034 0.00096 623 26 498 6 521 5 20
3 0.23  0.05628 0.0013  0.47225  0.011  0.06083 0.00078 463 52 381 5 393 8 18
4 0.50  0.06626 0.00086 0.98394  0.014  0.10766 0.0013 814 27 659 7 696 T 19
5 0.20  0.06352 0.00093 0.959%05  0.015 0.10946 0.0013 726 31 670 8 683 8 8
6 0.29  0.05608 0.00089 0.45633  0.0076  0.05899 0.00072 455 35 370 4 382 5 19
7 0.17  0.05745 0.00070 0.59359  0.0079  0.07490 0.00089 S09 26 466 5 473 5 8
8 0.26  0.06301 0.0012 0.95915  0.018 0.11036 0.0014 708 39 675 8 63 9 5
9 0.32  0.05375 0.00068 0.45710  0.0063  0.06166 0.00073 360 28 38 4 382 4 -7
10 0.22  0.05624 0.00086 0.59004 0.0095 0.07606 0.00092 461 34 473 6 471 6 -3
11 0.23  0.05746 0.00068 0.65116 0.0084 0.08216 0.00097 509 26 509 6 S09 5 0
12 0.24  0.06354 0.00083 0.97776  0.014  0.11157 0.0013 726 28 682 8 693 7 6
13 0.60  0.05690 0.00077 0.59475  0.0086  0.07578 0.00091 487 30 471 5 474 6 3
14 0.35  0.05542 0.00082 0.56498 0.0088 0.07391 0.00089 429 32 460 5 455 6 -7
15  0.21  0.05726 0.00070 0.59794 0.0080 0.07571 0.00090 SO1 27 471 S 476 5 6
16 0.28  0.05749  0.0011  0.49567 0.0095 0.06251 0.00077 510 41 391 5 409 6 23
17 0.15  0.06126 0.0014 0.61749  0.014  0.07308 0.00094 648 48 455 6 48 9 30
18 0.27  0.06252 0.00072 0.95280 0.012  0.11049 0.0013 692 24 676 8 680 6 2
19  0.42  0.0587 0.0011 0.58520  0.011  0.07231 0.00089 555 39 450 5 468 7 19
20 0.10  0.06336 0.0010 0.96489  0.016  0.11040 0.0014 721 34 675 8 686 8 6
21 0.53  0.06663 0.0018 1.18155  0.031  0.12855 0.0017 826 55 780 10 792 15 6
22 0.30  0.06645 0.00088 1.18860  0.017  0.12968 0.0016 821 27 78 9 795 8 4
23 0.21  0.05485 0.0011 0.56926  0.012  0.07524 0.00094 406 45 468 6 458 8 -IS
24 0.28  0.05523 0.00095 0.46110 0.0082 0.06053 0.00074 421 37 379 5 38 6 10
25  0.60  0.05690 0.00094 0.47714  0.0082 0.06079 0.00074 487 36 380 5 396 6 22
26  0.60  0.05615 0.0012 0.64141  0.014 0.08282 0.0011 458 48 513 6 503 9 -12
27 0.78  0.06537 0.0012 0.97651  0.018  0.10830 0.0013 786 36 663 8 692 9 16
28 0.20  0.09426 0.0018 3.38695  0.066  0.26049 0.0034 1513 36 1492 17 1501 15 1
29 0.39  0.05786 0.00064 0.73496 0.0091 0.09211 0.0011 524 24 568 6 560 5 -8
30 0.19  0.07698 0.00078 1.98734  0.023  0.18721 0.0022 1121 20 1106 12 1111 8 1
31 0.10  0.06250 0.00065 0.96622  0.011  0.11210 0.0013 691 22 685 8 687 6 1
32 0.18  0.05769 0.00058 0.62622 0.0072 0.07870 0.00093 518 21 48 6 494 4 6
33 0.14  0.0584 0.00064 0.62465 0.0076 0.07724 0.00092 554 23 480 5 493 5 13
3¢ 0.25  0.05749 0.00058 0.62239 0.0072 0.07850 0.00093 510 22 487 6 491 5 5
35  0.13  0.06441 0.00073 0.93377  0.012 0.10512 0.0013 755 24 64 7 670 6 IS
3 0.13  0.06777 0.00078 1.15090  0.015  0.12315 0.0015 81 24 749 8 778 7 13
37 0.25  0.05407 0.00064 0.47808 0.0062 0.06412 0.00076 374 27 401 5 397 4 -7
33 0.30  0.05506 0.00063 0.46706 0.0059  0.06151 0.00073 415 25 385 4 389 4 7
39 0.32  0.05480 0.00062 0.59871  0.0076  0.07923 0.00094 404 25 492 6 476 5 -22
40 0.19  0.05626 0.00056 0.72191  0.0083  0.09305 0.0011 462 22 574 6 552 5 -24
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Continued Table 1

e Gk 3:41:] F 8 (Ma)

RS WU PP/PY™ 1o P/UP 1o P%/U g %‘52 le I:JL;(); lo BU% te (D ';:c)
41 0.20 0.05804 0.00076 0.57543 0.0081 0.07189 0.00086 531 29 448 5 462 5 16
42 0.12 0.05929 0.0013 0.73651 0.016 0.09008 0.0012 578 45 556 7 560 9 4
43 0.06 0.07723  0.00081 1.97206 0.024 0.18516 0.0022 1127 21 1095 12 1106 8 3
44 0.13 0.05679 0.00076 0.64190 0.0092 0.08196 0.00099 483 30 508 6 504 6 -5
45 0.21 0.05702 0.00064 0.57730 0.0072 0.07341 0.00087 492 25 457 5 463 5 7
46 0.22 0.05854 0.00072 0.59740 0.0081 0.07399  0.00089 550 27 460 5 476 5 16
47 0.31 0.05867 0.00066 0.58941 0.0074 0.07285  0.00087 555 24 453 5 471 5 18
48 0.27 0.05823  0.00065 0.62005 0.0077 0.07721  0.00092 538 25 480 6 490 5 11
49 0.15 0.05793  0.00073  0.65646 0.0090 0.08216 0.00098 527 28 509 6 512 5 3
50 0.38 0.05811  0.00072  0.49642 0.0067 0.06195 0.00074 533 27 388 5 409 5 27
51 0.17 0.06361 0.00067 0.94054 0.011 0.10721 0.0013 729 22 657 7 673 6 10
52 0.12 0.05879 0.00085 0.58699 0.0090 0.07240 0.00088 559 31 451 5 469 6 19
53 0.31 0.06904 0.00084 1.14613 0.015 0. 12038 0.0014 900 25 733 8 775 7 19
54 0.24 0.05463 0.00065 0.45162 0. 0059 0.05994  0.00071 397 26 375 4 378 4 6

BHO9: Bi®p 4

1 0.26 0.05818 0.00070 0.61974 0. 0076 0.07727 0.00083 536 27 480 5 490 5 10
2 0.18 0.06534  0.00082 1.07838 0.014 0.11973 0.0013 785 26 729 7 743 7 7
3 0.26 0.05621  0.00068 0.63169 0.0078 0.08152 0.00087 460 27 505 5 497 5 ~10
4 0.34 0.05658 0.00069 0.61522 0.0077 0.07887 0.00085 475 27 489 5 487 5 -3
5 0.25 0.05918 0.0011 0. 66759 0.013 0.08183  0.00093 574 41 507 6 519 8 12
6 0.32 0.06572  0.00074  1.22252 0.014 0.13494 0.0014 798 23 816 8 811 6 -2
7 0.31 0.05572  0.00070 0.57934 0.0074 0.07542  0.00081 441 27 469 5 464 5 -6
8 0.40 0.05707 0.00071  0.60332 0.0076 0.0767 0.00082 494 28 476 5 479 5 4
9 0.31 0.05676  0.00072  0.628%4 0.0081 0.08039 0.00087 481 28 498 5 495 5 -4
10 0.53 0.0579 0.00078  0.60058 0.0081 0.07524  0.00081 526 29 468 5 478 5 11
11 0.14 0.05686 0.00069 0.60375 0.0075 0.07702 0.00083 486 27 478 5 480 5 2
12 0.17 0.05747 0.00066 0.62557 0.0074 0.07896 0.00084 509 25 490 5 493 5 4
13 0.23 0.05732  0.00066 0.63662 0.0075 0.08057  0.00086 503 25 500 5 500 5 1
14 0.25 0.10897 0.0012 4.36747 0.048 0.29076 0.0031 1782 19 1645 16 1706 9 8
15 0.21 0.05723  0.00084 0.6575 0.0097 0.08334  0.00091 500 32 516 5 513 6 -3
16 0.40 0.05578 0.00079  0.57563 0.0082 0.07486  0.00081 443 31 465 5 462 5 -5
17 0.28 0.0675 0.0011 1.318 0.021 0.14164 0.0016 853 32 854 9 854 9 0
18 0.12 0. 12446 0.0014 6.67395 0.078 0.38868 0.0043 2021 19 2117 20 2069 10 -5
19 0.77 0.06177 0.00086 0.69316 0.010 0.08133 0.00092 666 30 504 5 535 6 24
20 0.23 0.05912 0.0011 0.66599 0.012 0.08166 0.00095 571 40 506 6 518 8 11
21 0.70 0.06729 0.0015 1.20768 0.027 0. 13009 0.0016 847 45 788 9 804 12 7
22 0.71 0.05729 0.00082 0.67071 0.0099 0.08486 0.00096 502 31 525 6 521 6 -5
23 0.38 0.06373 0.0014 1.1648 0.023 0. 13247 0.0016 733 45 802 9 784 12 -9
24 0.15 0.05765 0.0013 0. 66644 0.015 0.08379 0.0010 516 49 519 6 519 9 -1
25 0.21 0.05611 0.0012 0.65551 0.014 0.08468 0.0010 456 48 524 6 512 9 -15
26 0.28 0.19008 0.0023 13.5381 0.17 0.51625 0.0059 2743 20 2683 25 2718 12 2
27 0.25 0.18442 0.0022 12.73777 0.16 0.50063 0.0057 2693 20 2617 24 2661 12 3
28 0.39 0.05386 0.0014 0.53825 0.014 0.07244  0.00091 365 59 451 5 437 9 -24
29 0.36 0.06159  0.00081 0.6776 0.0092 0.07974 0.00090 660 28 495 5 525 6 25
30 0.29 0.06163  0.00077 0.82124 0.011 0.09658 0.0011 661 27 594 6 609 6 10
31 0.53 0.05849 0.00099 0.64297 0.011 0.07968 0.00092 548 36 494 5 504 7 10
32 0.29 0.05671 0.0011 0.55408 0.011 0.07081  0.00083 480 43 441 5 448 7

33 0.31 0.12042 0.0016 5.56452 0.075 0.33494 0.0038 1962 23 1862 18 1911 12 5

1% Disc. (%) = [1 - (ZPb/P U 4E )/ (* Pb/2Pb %) ] x 100.
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Fig. 4 ™ Pb/* U age distribution of detrital zircons from the metasedimentary rocks of the Habahe Group. Only concordant or

nearly concordant data ( discordance <10% ) are shown. n = the number of analyses. Each sample is shown in a separate diagram.

See Table 1 for a list of zircon ages.

4.2.3 S EFTEHH # 45 (BH9)

HHESPHHRBEGZEERR, i BB H BN FH
EREM(E2) . X33 BB G HITT U-Pb @ a4, 5K
PR LERBTHENSEIEMMNERE R (NENE
<10%), REh4 KR E R AER DA NS, P/
USRS T EA T 463 A 527Ma Z ], 45 H A4 471Ma
MA495SMa( [ 4) X B A A HRENAE R kG IR HEM
BEE Th/U lAE( >0.1) 5 R B R, SR8 Y R ]
BEFERENARMEREYREX ., W, HE—SEE
BALCRBH THICA (594 ~ 854Ma, 7 HL) ™ Pb/™* U 48
AR T R (1782, 1962 #1 2021Ma, =k ) B KW H
(2693 #12743Ma, — i) 9”7 Pb/*® Pb 4E# (&I 3) .

5 i
5.1 WBBAENIRRE

B T2 B TUERET R — 5 e B I s i A 2, B U
PRIB A B A7 8 R R ) 44 b 22 ) TR X ( Nelson,
2001 ; William, 2001; Fedo et al. , 2003) , # [BF| A ME
B SURER E, B AT E AR 0 DL S A
HAE Y BRT RIS, EREMR/REELT, ERMRE
T BEBRAN B HTE T PR BBt (1 ¢ 20 77wy B 0 i b Ji
) AHEAE SRR A , KA H TR
Heg BE—RERM(FREFE,1985) LU KREZE+ RN
H(FHEM AT 7R/, 1993; Windley et al. , 2002; Chen and
Jahn, 2002; ZE&FES, 2006) . X4k B W EFH AR+
EOHERFRRA R, RESHARR, XEERPRER

FIREIR 45 A K BER B A AL AR 8 43 A0 FAE , A R 8945 A B
B R T 463 ~ 541Ma, A B M A F R I H (4
470Ma f1 510Ma) , HEF RN B BE AW EREPE
470Ma A (B 4) . XRW, 8 B BB R IUHN R RE
R S BRI EER A ERE —P REHRERK
AYHRERX, MAERERAETRBEANMAENRE
R T KPP REMWTREFG, ARAREMHERSER
AU N EPRAMZ . MBENHEER, RE
BRARERBERIEKEEHELE P RANROF  (Wang
et al. , 2006; Yuan et al. , 2007) , P EEHER L 410Ma,
A AT AT GG AE B A (409 + TMa) (4% B T AL 3 14 (403 =
3Ma) FVA] AT FEHFHE 1< A (408 £ TMa) , R B RG B B HIE
HERN SRR RATZ 6. Bk, #REaNE
KBRS A BRI R —BERY, B /R F8 0 E W B¥ M TE glat
BT Rpg it MR R A 2, EERETRBE,
PR BEFILAM PR B H - BB EAFER AR
fiE, FARZFRE EMBERENBER S R HH, AR
WRERER/REENFRA T K ERBEA, TR
HHBEAETREWN S8 ES, U-Pb F i LR EM
(Disc. % =2), 348 T 3087 £ 20Ma % Pb/™ Pb 4E i}, H
Th/U HAEER (0.36) , #iA T Bl /R B0 B BB IRY
FHE K HYEAMA

5.2 XMFAREEHERGEFBHOBIL

st FR/REREHFSAERTZBUREEE RIYRE
na BRI DU (M sA N H U T S sh Bl B M it
FE(FBREE/FANREXKBHERGTEH, 1981; (JEHH
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ERF M RFLCTHGABRNRALA DGR T

%, 1990; HBATE/RAKRHED TR, 1993; FLESL,
2006) , AUEBHEAMERFEHRIE— S RN, R EWH
VIRT gttt fn BB At > H], ABE R B ULRLE P REB
FOURRL—PRBHKEREREAN T, THHERK
W BRSO LR/, BEER T, 6 SRS
FTHEBZINERES, RRY PR BE A UEREA
R E ;s TR SRR BRI £ LARG N Ay & e hLE Y A
FE (0 : Ketchum et al. , 2001) , " E3E L1 AHAR B9 FERLE
JTEREE XN HRRITE RN RRIR, (B4R ERB
TIRE D, FROFBEA (BN Z)E) M BT & T4
ZWFEBYEA (hou il ARG ) , T HAERS A 1 HE R R4
B B 5 B b O TR R BT A M 78 B AR AE (8 B 45, 2006)
e, X SEREAREE ALY B, BRI AEE, B
B, T HEAREHORBE A RE AERTHN
BRI, RBEEH TR RETR, XK B
BUR T MERESBON BB X, X — R 55 3G
SR BUTEWR A AL, B X A [ /R 28 0 AR 48 1 X 19
BREHFHEFRER , FIUREELHEL T ERLETF—
NG Bk A 38 ( Xiao e al. , 2004; Windley et al. , 2007),
X—ARSRATX i B HREE AR ERT L2,

6 &5k

HEBE# AR B AR REBIR BR , v BB B U
HEPHRBEOUERLS— P RN EREREANE, B
SRR BEAE ST 470Ma £, 3 B B AT H A
KT sS4, MZRAR RLIRA A 5 & T 2, RRTR
R EIRA TR A T 4 S g tH— R R A, T AR Ay
RCTIBUE IR , 3 A STRpHE iy B 100 BE AR 4 £ 3 2 81 00 07 R
P L 0 B UL AR T 4 530 K A P LU BR B9 ¥ B K B A %
b7

Bt JURE TR P OREEII R R SRR
BUR—NELFRARLTRAAEESEMENBUR
Wo EAFTRRLE D, FRRFHRBELRLBEATT
KA, TE R FRBH
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