B35 K4 ERN I /B S Vol. 35, No. 4: 597~616
2016 47 H ACTA PETROLOGICA ET MINERALOGICA Julys 2016

NEHM/RIB A X RAEFEA LA-ICP-MS U-Pb
F . FHLtaoE HIRMUEZEREEMBTEENX

Feml?, g2, 0 REL2 SRS, 2,18 383,5k 483
(1. PR TR S0 7 SR R S sL a0 =, JEaT 100083; 2. H 5ok 2
HoBRRF2E S PR, bRt 100083 3. W HIGXHRIAERE, WEEH FEAVERE 0100200

O NS BRI b XA T A A AR B AR R 2k AT RS U AR A T AR B X R B R
AERIE I, EEA AR B ABEIRAE b5 P R Ab < 2 o XX 1 AR UBEIRAE 6 25 2 AR b 40 R 7E B 5T T
i A LA-ICP-MSU-Pb [FIf 2% 58 47, $RAF BUA 204 18 319.0 £ 5.0 Ma(MSWD=4.9).324.0 +2.0 Ma( MSWD =
1.3)F1332.0+ 8.5 Ma(MSWD=5.7). &F &5 R B IR FrA 46 K 2 10 % e 4038 20 Rttt J& Tl v b i B0
W R X AR e TR, T e R A T A A R AR Lo E T W T e E B AR P IE Ce S A7
Eu S 5HEE, 5a a8 A IR A — 3 Lu-Hf A ZWREE R BOR, 85410 cHICOMEA —0.71~ +10.21, B B
AW N 709~ 1436 Ma, KA EZLRE T oo b ARG A= b e o AR T 3RAG (0 [ 7 38 AR S RN B A A T oe 4K
P 4l B T A/ b 5 1 R0 DX SR 3 A, m DUHEIIIRAT R I i D n] BEAEAE NS B R 310~ 330 Ma MR A 20580
FHRIA: BRI IE; TE R 25 #54 LA-ICP-MS U-Pb T8 6 103 Lu-HI R 5

PESES: P58S. 1271 P597 ERARIRTE: A XEHS: 1000 - 652402016004 — 0597 - 20
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Abstract: Located in the eastern part of the Chagan Obo-Aoyoute-Chaobuleng magmatic belt at the southeastern
edge of the Siberian plate, the Arehada area has wide distribution of Late Paleozoic granite, comprising mainly
porphyritic and medium-fine grained granite. Zircon LA-ICP-MS U-Pb isotopic dating indicates that the petro-
genetic ages are 319.0 = 5.0 Ma(MSWD =4.9), 324.0 + 2.0 Ma(MSWD =1.3) and 332.0 = 8.5 Ma
(MSWD=15.7). The results show that all the granites are of early Carboniferous, belonging to middle Hercyni-

an period. In situ rare earth elements analyses of zircons show the depletion of LREE and enrichment of HREE
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as well as the obvious existence of positive Ce anomaly and negative Eu anomaly, suggesting that zircons are of

typical magmatic origin. Analyses of zircon Lu-Hf isotopes show that these granites have eHf (¢) values of
—0.71~ +10.21 with Hf modal ages of 709 ~1 436 Ma, indicating that the granite in Arechada area was de-

rived from mantle during Meso-Neoproterozoic period. Based on the isotopic ages and zircon rare earth elements

data in combination with geological survey and regional tectonic evolution, the authors hold that a tectonic-mag-

matic activity occurred during 310 to 330 Ma in the Arehada area.
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Fig. 1 Sketch geological map of the Arehada area in Dong Ujimgin Banner (modified after Yang Junquan et al.» 2012)
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1—Quaterary; 2—Cretaceous; 3—Jurassic; 5—Jurassic intrusive rocks; 6—Triassic medium-fine grained porphyritic syenogranite; 7—Triassic
fine-grained porphyritic syenogranite; 8 —Triassic coarse-medium grained syenogranite; 9—Triassic coarse-medium grained monzonitic granites
10—Carboniferous-Permian intrusive rocks; 11—dikes; 12—boundary of intrusive rocks or Quaternary: 13—boundary of transition: 14—uncon-
formity; 15—national boundaries; 16—plate suture line; 17—Precambrian intermediate land mass; 18—location of the study area; 19—sampling
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Fig. 2 Mineral compositions of the granite in the Archada area
Qu—A9E; Kis—# KA PRHKA: B—R2 a5t Ser—4H %

Qtz—quartz; Kfs-K—feldspar; Pl-—plagioclase; Bt—biotite; Ser—sercite

BE A B A R V5 TR ) 43 1k 2 W) 58 K ST
an N AR i, 2 F0 A ) R 2 7 15 o) i HA
iy SRIGAEXCH B TPk, Kok 2038 1) B 4 i
FEFIARRE — [F] BT IR AN o e, JR4T B Pl
TR L A R R oK. T BB N AT IEN O
RS W 5 K M o JEAT BB & 6 CCLO B 5T, M
SR A NI AR IR AT K 5, CL BB AE AL it K2
H PR BT S e . T B A 3 SO S B AR RO
FIG, B 3% R RRAIE R U I B A AT ) — 2D AR
T

i LA-ICP-MS 43 #r 78 H 18 Hb 5 oK 2% (A6 50
BEEFFFUBE LA-ICP-MS S50 % 56 . XA 5 0
FH New Wave 2 7] UP193SS BBPOGAS, WOtk K
H 193 nmo WIBEHEAEH 36 pm, BWOLHHNL 10 Hz:
THESA s TR AR R) 20 50 A S s BT 45 s SRS R
i FH He 1E A8, B3N 0.8 L/mino 55 & 1 iUl
(ICP-MS) 5 4 K [H Agilent 2 5] 477 1) 7500a 2
SR, TCE A A UsThPb A 20 min, Si~Zr A
6 min, 2ABICEE N 10 min. Eoi b H R AL Glic-
terd. 4. 1. TEWTF SLI DLARHERS 1 TEM by HhAs ik
A7 R 25 BUAE AR IE, FRUEES £1 91500 F Qinghu 4 M
FEE. JUHE T ELEBEFFE NIST610 A 4ME, Si
H BRI, NIST612 Al NIST614 i i 5 #F. %
THETES IF R Andersen F77 75 CAndersen, 2002) , £

A1 U-Pb 4E 6% o SR AR 1 22 8T Tsoplot3.0 58
B Ludwig, 2003)s

BEA T Lo-HE [FALZWARLE R RS M HER4h
SRS R A7 2 M R A 2 [ KR RS = LA ICP-
MS SEK % 58 . ff HAXAR A Neptune Plus 2 #21K
FELJBR B 45 125 T4 TS U RESOlution M-50 ¥#t
HM AR . Neptune Plus K fE & 58 £ i i 26 £k
IR BB, JER AT ARy K2
17% o AXARACA 9 MEPL B ML A 8 AN B if
Bl as . R T R IRBORE LR HOR, A %0
T 53R DR 5 SO 24 P 48 2 AN [ s e 174 R0 67 3% BU A 5%
2, P v R 25 LU A ) RS

3 4

3.1 $5A LA-ICP-MS U-Pb U4
MABKBIE IR AL B 25 (D001 ) AP A4 v 4 ki 48 54 5
(D002D003 > HPkiide ok (185 A7 2 2 5 AR sl AT
AR F 53 R ASFIDREAR , HLB J3 b A% o A 50
KAL) 50 ~300 pm, KLHIZY 8 — 80 pum, K8 L 32 22
B o 2—5 208 IR ARG BB (I 3) o i B A
CH R IR G, R WIS A R Al R
(Hoskin and Black, 2000; Hoskin and Schaltegger>
2003). oM EE A A EAT 4R AR R, CLBSE, @l LA



FAW W NE RIS ALK A8 LA-ICP-MS U-Pb fE#S . Fitocs. Hf A =4 L HHFE X 601

AR A B 3D AT ABFFER W, AN A R IR 8 A
HAAFEM Th-U &5 Th/U H. —BKERT,
BREEAN ThaU & 2805, Th/U HBRKGEE K
F 0.1 48 JEs A 1 Thy U & &%, Th/U fH/»
(—/#%<0.1)(Hoskin and Schaltegger, 2003; = G
8, 2004) . AHTRES TPES A Th AU &R
K BBEIRAE 525 (D001 Th B2 4675 [l 4y (4466 ~
405.55) x 1079, U M & b 5 B 4 (199.55 ~

DO01-4
318+3 Ma

D002

D002-6
3244 Mo

100 yum

o DO003-8
DO03-1 325+4 Ma

32844 Ma

¢\ 8 B 001-

DOBA%y D78 Ma
N F 72718 M:
]

A 1\
100 jum

100 pm

100 pm

1420.28)x 10 %, Th/U {HZAIEHI 4 0.08~1.10
(R 1s gk AE 5 %5 (D002 D003) Th 178 4k 3 [
H(48.09 ~ 3372 .42) X 10 °, U A4k 5 [
(125.41 ~1713.27) x 10" %, Th/U {8 & 4k ¥5 4
0.08~2.40C3 1o 3 fFFEMER T 2 M Th/U
fH0 0.08 #F, Hax il S Th/U KT 0.1, H
Th 5 U BA B IEAOCNE, SO T 28 e s s A
(s AL B0 R E AR A KRR B A7

D001-17
100 pum

100 pm 100 pm

DOOZ18
329+ 8Ma

D002-12
32614 Ma

O

100 um 100 pm

D003-17
322+4 Ma

€ ==

100 pm

100 pm

D002-11
159+5 Ma

100 um 100 pm

K3 BRI IR X AE 2 B AT B B CCLD B S i 2

Fig. 3 Cathodoluminesecence (CL) images and measuring positions of representative zircons from the granite in the Arehada area
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Table 1 LA-ICP-MS U-Pb data of zircons from the granite in the Arehada area

wp/10° [ % LhAE FEHE / Ma

My —— Th/U

Th U 207p},/206p lo 07p},/ 25U 1o 200p},/2381y lo 206p},/ 2381 1o

BABEIRAE K25 D001
D001-01  200.78 1045.67  0.19 0.0530 0.00081 0.37333 0.0057 0.05106 0.000 56 321 3
D001-02 44.66  251.92 0.18 0.0528 0.00102 0.37496 0.0071 0.05149 0.000 59 324 4
D001-03  140.12  662.76 0.21 0.0590 0.00093 0.41957 0.0066 0.05153 0.00057 324 3
D001-04  176.57  743.92 0.24 0.0528 0.00082 0.36805 0.0057 0.05059 0.000 56 318 3
D001-05 49.40  598.78 0.08 0.0529 0.00087 0.37131 0.0061 0.05094 0.000 57 320 3
D001-06  110.11  949.29 0.12 0.0539 0.00084 0.38130 0.0059 0.05127 0.00057 322 3
D001-07  203.52  266.45 0.76 0.0525 0.00113 0.35998 0.0076 0.04977 0.000 58 313 4
D001-08  118.05  509.35 0.23 0.0528 0.00091 0.37151 0.0063 0.05098 0.000 58 321 4
D001-11 166.07  541.71 0.31 0.0584 0.00101 0.43697 0.0075 0.05427 0.000 62 341 4
D001-12 89.70  375.63 0.24 0.0647 0.00121 0.45756 0.0084 0.05126 0.000 59 319 4
DO01-15  147.93 1420.28  0.10 0.0523  0.00080 0.36765 0.0056 0.05100 0.00056 321 3
D001-16  168.77  573.51 0.29 0.0923  0.00149 0.73881 0.0117 0.05802 0.000 66 347 4
D001-17 82.95  199.55 0.42 0.0527 0.00135 0.36735 0.0092 0.05054 0.0006 318 4
D001-19  102.70  270.13 0.38 0.0587 0.00117 0.44565 0.0087 0.05506 0.000 64 346 4
D001-20 86.55  489.7 0.18 0.0547 0.00097 0.38398 0.0067 0.05091 0.000 58 320 4
D001-21 105.74  723.53 0.15 0.0540  0.00091 0.37913 0.0063 0.05093 0.000 57 320 3
D001-24  220.82  951.39 0.23 0.0549 0.00089 0.38618 0.0062 0.05099 0.000 57 320 3
D001-25 94.12  706.48 0.13 0.0612  0.00099 0.42859 0.0068 0.05076 0.000 57 317 3
D001-09  101.82  747.26 0.14 0.0648 0.00101 0.66596 0.0103 0.07450 0.000 83 460 5
D001-10  258.17  235.21 1.10 0.0567 0.00117 0.54120 0.0110 0.06922 0.000 81 431 5
D001-13  114.79  700.38 0.16 0.0685  0.00112 0.62078 0.0100 0.06576 0.000 74 405 4
D001-14  144.79  519.09 0.28 0.0682 0.00108 1.12707 0.0176 0.11991 0.001 34 727 8
D001-18  405.55  423.68 0.96 0.1108 0.00179 0.95107 0.0151 0.06222 0.000 71 383 5
D001-22 144.90  612.14 0.24 0.1121 0.00170 2.58510 0.0388 0.16718 0.00186 976 10
D001-23 167.80 217.96 0.77 0.0672 0.00108 1.29165 0.0206 0.13945 0.001 57 842 9
HARLAE A D002

D002-01 91.79  319.46 0.29 0.0537 0.00101 0.40864 0.0076 0.05521 0.000 63 346 4
D002-02  165.29  611.58 0.27 0.0528 0.00088 0.37135 0.0061 0.05103 0.000 57 321 3
D002-03  124.48  704.27 0.18 0.0528 0.00087 0.37114 0.0060 0.05095 0.000 57 320 3
D002-04 69.66  481.06 0.14 0.0642 0.00107 0.51291 0.0085 0.05796 0.000 65 360 4
D002-06  109.46  310.01 0.35 0.0528 0.00098 0.37600 0.0069 0.05160 0.000 59 324 4
D002-07  191.69  545.09 0.35 0.0755 0.00124 0.55984 0.0091 0.05376 0.000 61 332 4
D002-08  168.35  897.88 0.19 0.0563 0.00092 0.39731 0.0065 0.05120 0.000 58 321 4
D002-09  304.75  704.74 0.43 0.0700 0.00115 0.49472 0.0080 0.05125 0.000 58 319 4
D002-12 72.73  551.67 0.13 0.0529 0.00101 0.37848 0.0071 0.05186 0.000 60 326 4
D002-13 48.09  125.41 0.38 0.0530 0.00164 0.37614 0.0114 0.05147 0.000 67 324 4
D002-14 84.74  997.35 0.08 0.0623  0.00109 0.44425 0.0077 0.05173 0.00059 322 4
D002-15  106.18  543.82 0.20 0.0544  0.00106 0.39023 0.0075 0.05204 0.000 60 327 4
D002-16  129.12  299.08 0.43 0.0535 0.00127 0.41316 0.0096 0.05602 0.000 68 351 4
D002-17  137.43  495.31 0.28 0.0661 0.00126 0.47526 0.0089 0.05216 0.000 61 325 4
D002-18 60.36  207.30 0.29 0.0521 0.00148 0.37684 0.0104 0.05242 0.000 67 329 4
D002-19 69.81  173.03 0.40 0.0530 0.00147 0.37491 0.0102 0.05134 0.000 64 323 4
D002-20  130.97 724.32 0.18 0.0537 0.00098 0.38543 0.0070 0.05207 0.000 60 327 4
D002-21 98.14  488.3 0.20 0.0995 0.00173 0.68189 0.0116 0.04968 0.000 57 296 3
D002-22 75.68  173.27 0.44 0.0585 0.00152 0.41424 0.0105 0.05132 0.000 64 323 4
D002-23  257.74 1055.83  0.24 0.0593 0.00106 0.41862 0.0074 0.05121 0.00059 321 4
D002-24  161.52  981.05 0.16 0.0530 0.00096 0.38484 0.0069 0.05261 0.000 60 331 4
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Continued Table 1
wp/107° [} 6z 2% Lo i/ Ma
Wrig ———— Th/U

Th U Wph/2php 1e YPW/ASU e PPK/2PU 1o 2P/PU Lo
D002-25  109.95 364.37  0.30  0.0528 0.00116 0.37263 0.0080 0.05119 0.00061 322 4
D002-05  121.83 250.07  0.49  0.0589 0.00100 0.74324 0.0124 0.09154 0.00104 565 6
D002-10  294.23  461.11  0.64  0.0567 0.00095 0.59959 0.0100 0.07673 0.00087 477 5
D002-11  465.09 665.75  0.70  0.0561 0.00092 0.57119 0.0093 0.07382 0.00083 459 5
HARLAE X D003
D003-01 9537  351.07  0.27  0.0530 0.00108 0.38184 0.0076 0.05220 0.00061 328 4
D003-02  565.24 111532 0.51  0.0692 0.00118 0.48839 0.0082 0.05118 0.00058 322 4
D003-03  3372.40 1713.27  1.97  0.1186 0.00197 0.95801 0.0157 0.05858 0.00066 367 4
D003-04  185.06 887.71  0.21  0.0544 0.00100 0.35607 0.0064 0.04748 0.00055 299 3
D003-05  222.25  759.95  0.29  0.0696 0.00123 0.49793 0.0087 0.05188 0.00060 326 4
D003-08  131.13  646.37  0.20  0.0529 0.00104 0.37780 0.0073 0.05176 0.00060 325 4
D003-09  55.98  194.58  0.29  0.0549 0.00161 0.38464 0.0110 0.05079 0.00065 319 4
D003-10  1127.60 1304.75  0.86  0.0860 0.00152 0.55402 0.0097 0.04671 0.00054 294 3
D003-11  193.86  497.64  0.39  0.0598 0.00122 0.43002 0.0086 0.05218 0.00062 = 328 4
D003-12 173.75  450.76  0.39  0.0643 0.00121 0.46231 0.0085 0.05213 0.00061 327 4
D003-13  1999.10 1475.95  1.35  0.1054 0.00186 0.75366 0.0131 0.05184 0.00060 326 4
D003-14  468.78 1371.49  0.34  0.0599 0.00108 0.42707 0.0076 0.05172 0.00060 325 4
D003-15  216.11  669.37  0.32  0.0683 0.00130 0.50128 0.0094 0.05325 0.00062 332 4
D003-16  785.00 859.96  0.91  0.1178 0.00216 0.78633  0.0141 0.04839 0.00057 305 4
D003-17  150.51  374.80  0.40  0.0819 0.00163 0.59367 0.0116 0.05254 0.00062 322 4
D003-18  215.94 1049.84  0.21  0.0603 0.00109 0.43291 0.0077 0.05202 0.00060 326 4
D003-19  106.13  512.27  0.21  0.0535 0.00114 0.38099 0.0080 0.05166 0.00061 325 4
D003-20  146.43 307.35  0.48  0.0998 0.00197 0.69282 0.0133 0.05034 0.00060 304 4
D003-21 244,12 728.33  0.34  0.0557 0.00107 0.45653 0.0087 0.05946 0.00070 372 4
D003-22  125.73  248.90  0.51  0.0530 0.00141 0.36475 0.0095 0.04987 0.00062 314 4
D003-23  786.11  327.14  2.40  0.1264 0.00245 0.81117 0.0153 0.04653 0.00056 293 3
D003-24 5538 132.86  0.42  0.0531 0.00170 0.37442 0.0117 0.05111 0.00066 321 4
D003-25  534.74 565.21  0.95  0.1238 0.00222 0.88741 0.0157 0.05199 0.00060 327 4
D003-06  148.77 550.26  0.27  0.0668 0.00127 0.60335 0.0113 0.06551 0.00077 406 5
D003-07  178.92  379.12  0.47  0.0610 0.00115 0.85509 0.0159 0.10164 0.00118 624 7

fE4 0.005 ~ 0.045; D003 ¥] SREE 41 159.69 X
1070~ 5462.26 < 10°%, “F ¥ 42472.65 < 10°°,
LREE/HREE 1H4 0.008~0.390. 3 fF#f i) A1
FM oo R R AR VR T R B T R,
B 3 il 2 4 & AR I A2 i HREE & 42 81 (&
5). D001 FEan ) SEu 2246 Y5 2 0.05~0.46, 8Ce
BB 0.70 ~31.12, “F3IME N 7.51; D002 #
i 1 SEu A2 LTS 4 0.06 ~0.54, 8Ce 224430 [l 4
1.01~51.04, P30 8.03: D003 i ) sEu 224k
JaH A 0.06~0.52, 5Ce ZLALIEHE A 0.65~11.09,
SPIIER 2.92: ¥ Bon B Eu 35 A IE Ce
S (BRI, 2 4k R B 4 HREE &
IIEUR AR AE R A RS AR, Ce R AR &6
SHEEATI Ce i MR R /NEC 72 35, IRl LREE AH

X w4, T BE A A AR Cl i KA IE . B,
FEaES A R R R ot R & R R ALE Ce 57
WA Bu S, R E R A R S (MUNOZ
et al.» 2012; BRHSE, 2012; HERERSE, 2013).
3.3 Hf EfIR4FE

Hf AR A 85 R GG 3) B, 51 AN sl
18 AN ST Lu/YTHI /N T 0,002, L4 2cdis
M Lu/YTHEE W4/ T 0,004, B 170 Lu 3
AP VTOHL A D, BT LA e K O HE/ T HIE BE A
R T FTE B H A 2 1 R 22 41 B Amelin et
al.» 20005 W] A5E, 2007; RAEICEE, 2007). B
AR fLoypNAT —0.97~ —0.88 20, W &
INFRBEH T £ E C—0.34, Amelin et al. >
199 FERR FUHLFEIY £ 1fHC = 0.72, Amelin ez al . »
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Fig. 4 Concordia diagram of zircon LA-ICP-MS U-Pb age of granite in the Arehada area
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BAE W, B A 1 VSHE/YHE E N 0.282 511 ~
0.282 856, V-3 1H 4 0.282 739 (% 3). 4k % f1
D001-13C405 Ma) eHICOMERILA FAEC—0.71),

A HE B BB AR £y B R AR R
(1436 Ma). HR#HEEAD HICOMHZNHT +
1.60~ +10.21 Z 8], FIME N +6.41, 7 HiHuiE —
B BOA RS £ v RATE R 709~ 1 436 Ma, 13
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Fig. 5 Standardized partition curve of zircon REE from the granite in the Arehada area
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B[ JR Ik S R0 DX 28 Iy 1 T HL R 30 9 SR Ep
S AR 3 T [P, VAP AR AR ey S 9 S R AR
G R EE ) T K A 22 B B A b - AT D 5
KWW T MG A KR — & B8 ad
(Badarch et al ., 2002: Xiao et al., 2003; 2= Ji
&, 2009

B DX BB R H ik A B S i 40 CL g 3%
WY, A L G M 458 . LA-ICP-MS 43 4t
HSRER, TWUMEEAKRT 0.1, HTh 5 URA
B B IEAH O, OB T R DR B A R R R B
A1 LA-ICP-MSU-Pb Wl 45 5 73 9 4 319.0 £ 5.0+
324.0+2.0 F1332.0 + 8.5 Ma, “V344F#E 325 Ma Z-
A1, B HCE F . 800 ~900 Ma B A1 4F W6 45 W 5
R T g e T oo AR R AR RS — B mT
REAZ B G AR B A B 1 TRk B B SR A OB o
AE B4 25 1) 85 A P B0 SCR 55, 200505 565 ~ 727
Ma B A1 4 0% 45 3 0T g 55 8RO g 30 B & o B
(550~780 Ma) ;=4 (1) ity & JE i sl 4 4 7l A7 DG (4%
FAEF, 2012)5 420 ~ 480 Ma 85 £1 4 0% 45 A 5 75 )
RIUR T 0 2% 2 R P B B (90 4 88 90 [l — 3, nT R
SEPEE W B4R B B B PR B A 1 B R el
FAFIRAL B AR (R A5, 2012),

S AR AR B, A R AR B 5 AR b iR Ak T
20T URE B RA A% RS, T BT R TR 52 HR 3 o A 1
W Sk A (5K 4%, 1999 X1 30— 2%, 20035 B 4k 155,
2004 5% R4, 2007, Bl JE 35N K T 98011 40 1 By

Bto ARZAedb iR 5 P A0 VAR B 5 2 01 I8 TR)—
RPN G RIS 00273 A Ok e Y8 7 1
—H A R 22 IF G S (Chen et al.» 2000;
Windley er al.,» 2007; &K %55, 2007; &% % 5,
20145 Iy — B3 238 N AR BB L P9 A 1) S AR B
EP B2 FEA TSR A, F— HELLE =S4
Me ] i ER 48, 20045 T B4, 2005; 4= 88k 4%,
2007; ZFa 5, 2009; d RIS, 2013), B4
FIAR-RAC AT EE &t . TP R 5 4
BRIz R4 2 Ao e 23 TR I T i R
R 3 A A A%, AN [R) ML DX AN [ g 3 AL g 5k
(Windley ez al ., 2007; #RME5E, 2013).

Bt AR AR S 0T, A AR AR B 55 VAP R AR ey
VAR AR 5 e — Ay R AR i o B AR A
REAE Q00D BFFUIA A HE St I, R 2208
rp b B T ) RS U0 O J 6 2 1 N R 3 Ly
Bro RSB, 7EM A R, AR At i AG
FIEAR Py SR — AR S e kAW E
U ERZE, 201100 320 Ma Z i, S RF—R Y
JHE— 7 AR AR PRI, T B — R 51 KL IR AE 1 25
W o BRI X TR A I X A K S SHRIMP
U-Pb 43k 326.5+ 1.6 MaCxX 3 €%, 2010)
P 12 R S0 L RN B B SN K RS 325 £ 3
1322 +3 Ma R4 (R 4 Cul g%, 2009),
P IR AR AE B R R TR P ) kL RER g . 5L
AR N KA T 337.1 1.9 Ma SF R X Y. %
] 3 A ) K s A (M R SR 55, 2014) . BE A 1
ME R AETIEAT, 320 ~300 Ma 18] 45 2 JHE J2 481X
SR HE N G 3 L B S A T A 9 e



N2,

608 HOROWW ¥ R & H35
Fz 3 MREEMXENEEAN Lu-Hf BAED TSR
Table 3 Lu-Hf isotopic analyses of zircons from the granite in the Arehada area
WS HF#/Ma 176y 17TTHE 26 1761/ VTTHS 26 17641/ 177Hf 26 eHI(0) eHf(¢) tpvi/Ma tpyvp/Ma  fLo/mr
DO01-1 321 0.10 0.001919 0.002 734 0.000 053 0.282 769 0.000 009 -0.11 6.37 718 923 -0.92
D001-2 324 0.06 0.000 263 0.001 554 0.000 003 0.282 831 0.000 010 2.10 8.89 605 765 -0.95
D001-3 324 0.06 0.000 666 0.001 853 0.000 023 0.282 755 0.000 009 -0.62 6.12 721 942 -0.94
D001-4 318 0.07 0.000 510 0.002 072 0.000 014 0.282 722 0.000 009 -1.75 4.81 772 1020 -0.94
D001-5 320 0.07 0.001 471 0.001 919 0.000 043 0.282 802 0.000 010 1.04 7.68 654 839 -0.94
D001-6 322 0.10 0.001 219 0.002 971 0.000 035 0.282 832 0.000 010 2.13 8.58 628 783 -0.91
D001-7 313 0.06 0.001 573 0.001 790 0.000 040 0.282 799 0.000 009 0.95 7.47 656 847 -0.95
D001-8 321 0.08 0.000 333 0.002 441 0.000 012 0.282 776 0.000 010 0.15 6.69 701 903 -0.93
DO01-11 341 0.08 0.000 941 0.002 567 0.000 039 0.282 729 0.000 010 -1.53 5.39 773 1001 -0.92
D001-13 405 0.05 0.000 871 0.001 424 0.000 026 0.282 511 0.000 008 -9.24 —-0.71 1060 1436 -0.96
DO01-15 321 0.06 0.000 790 0.001 830 0.000 019 0.282 809 0.000 009 1.30 7.97 643 821 -0.94
D001-17 318 0.06 0.000 473 0.002 053 0.000 017 0.282 774 0.000 013 0.07 6.63 697 904 -0.94
D001-19 346 0.08 0.000 699 0.002 651 0.000 021 0.282 754 0.000013 -0.65 6.36 739 943 -0.92
D001-20 320 0.06 0.000 142 0.001 819 0.000 005 0.282 856 0.000 009 2.97 9.62 574 715 -0.95
D001-24 320 0.07 0.000 283 0.002 309 0.000 007 0.282 804 0.000 011 1.12 7.67 658 840 -0.93
D001-25 317 0.07 0.000 878 0.002 091 0.000 030 0.282 726 0.000 008 -1.61 4.92 767 1012 -0.94
D002-1 346 0.08 0.001 148 0.002 747 0.000 034 0.282 701 0.000 016 —-2.51 4.47 818 1063 -0.92
D002-2 321 0.06 0.001 158 0.001 655 0.000 024 0.282 768 0.000 011 -0.15 6.56 699 911 -0.95
D002-3 320 0.08 0.000 717 0.002 690 0.000 039 0.282 634 0.000 022 -4.80 1.60 915 1225 -0.92
D002-4 360 0.08 0.001 400 0.002 843 0.000 054 0.282 856 0.000 018 2.96 10.21 591 709 —-0.91
D002-6 324 0.08 0.000 309 0.002 125 0.000 010 0.282 792 0.000 010 0.70 7.37 672 862 -0.94
D002-8 321 0.10 0.000 609 0.003 035 0.000 023 0.282 745 0.000 014 -0.96 5.46 760 981 -0.91
D002-12 326 0.07 0.000 164 0.002 198 0.000 003 0.282 795 0.000 009 0.82 7.52 669 854 -0.93
D002-14 322 0.07 0.000 585 0.002 034 0.000 015 0.282 657 0.000 009 —4.08 2.57 867 1165 -0.94
D002-15 327 0.05 0.000 702 0.001 345 0.000018 0.282 777 0.000 009 0.19 7.09 679 882 -0.96
D002-16 351 0.04 0.000 486 0.001 143 0.000 014 0.282 739 0.000 009 -1.15 6.31 729 950 -0.97
D002-17 325 0.06 0.001 203 0.001 784 0.000 036 0.282 801 0.000 008 1.02 7.79 653 836 -0.95
D002-18 329 0.06 0.000 354 0.002 261 0.000 015 0.282 746 0.000 010 -0.91 5.83 742 964 -0.93
D002-20 327 0.11 0.000 344 0.003 681 0.000 013 0.282 825 0.000 010 1.89 8.29 651 806 -0.89
D002-21 296 0.08 0.000 673 0.002 402 0.000 025 0.282 829 0.000 011 2.03 8.07 622 796 -0.93
D002-23 321 0.06 0.000 794 0.001 973 0.000 023 0.282 803 0.000 009 1.09 7.73 653 836 -0.94
D002-24 331 0.07 0.000 480 0.002 335 0.000 015 0.282 849 0.000 009 2.73 9.51 592 731 -0.93
D002-25 322 0.05 0.000 510 0.001 721 0.000013 0282 815 0.000 009 1.53 8.25 631 805 -0.95
D003-1 328 0.05 0.000 942 0.001 725 0.000 030 0.282 833 0.000 010 2.14 8.98 606 762 -0.95
D003-2 322 0.12 0.000 377 0.003 951 0.000 016 0.282 809 0.000 014 1.30 7.54 682 850 -0.88
D003-4 299 0.08 0.000 199 0.002 649 0.000 011 0.282 793 0.000 010 0.73 6.78 681 880 -0.92
D003-5 326 0.10 0.000 802 0.003 320 0.000 040 0.282 663 0.000 016 -3.86 2.60 889 1 166 -0.90
D003-8 325 0.08 0.000 410 0.002 678 0.000 012 0.282 742 0.000 013 -1.07 5.51 757 981 -0.92
D003-9 319 0.06 0.000 236 0.001 986 0.000 007 0.282 744 0.000 008 -0.99 5.6l 739 970 -0.94
D003-10 294 0.09 0.000 500 0.002 796 0.000 020 0.282 728 0.000 012 -1.57 4.35 780 1031 -0.92
D003-12 327 0.09 0.000 371 0.003 271 0.000 012 0.282 698 0.000 024 -2.62 3.86 835 1087 —0.90
D003-13 326 0.11 0.000 480 0.003 509 0.000 030 0.282 657 0.000 017 —-4.05 2.36 902 1181 -0.89
D003-14 325 0.09 0.000 241 0.002 781 0.000 006 0.282 818 0.000 011 1.62 8.18 646 811 -0.92
D003-15 332 0.10 0.000 693 0.003 288 0.000 024 0.282 707 0.000 018 -2.31 4.27 822 1065 -0.90
D003-16 305 0.05 0.000 993 0.001 757 0.000 030 0.282 797 0.000 009 0.90 7.25 657 855 -0.95
D003-17 322 0.09 0.001 457 0.002 902 0.000 046 0.282 750 0.000 016 -0.78 5.68 749 968 -0.91
D003-18 326 0.08 0.000 566 0.002 473 0.000 027 0.282 763 0.000 010 -0.33 6.31 722 931 -0.93
D003-19 325 0.06 0.000 555 0.001 782 0.000 022 0.282 657 0.000 010 —-4.05 2.71 860 1159 -0.95
D003-21 372 0.07 0.000 428 0.002 128 0.000 019 0.282 648 0.000 016 -4.39 3.27 882 1159 -0.94
D003-22 314 0.06 0.000 434 0.001 724 0.000 012 0.282 788 0.000011 0.57 7.12 670 870 -0.95
D003-24 321 0.10 0.000 780 0.003 462 0.000 032 0.282 824 0.000 022 1.82 8.15 650 810 =0.90

IR BB YR & A B AR 85 5 K (314.2 +
2.2 Ma) FRAIR W X N K75 (319 £ 3 Ma) - 4EH7 i
FEATEIN KA (310 2 Ma) B ASTE I 22 5 i s 4t
KA (300 + 5 Ma) F5EA N B St AH I 2 (R 40 (i
MEAE, 20105 TAFESE, 2013). X EEAE X A Ak

RN, S8 2 B BR8N IR 7= ) AR IR BT JR G I8
HYEERRDT X 3 1AL B4 5 FF B A LA-ICP-MS I 4F
S5 )8 T A, B L i V8 A R B I
W), 2 AN WA S B R e B, R R K e
Alf 458 3285 110 Y 5L R (0 77 4 200 75 2L HER AL SE R AE (4T



B4l RSEsEAE

PR 52 Ty 0T R W T M X A B 2 B A0 LACICP-MS U-Pb 4E#% . Mooz, of [ Z AR H R L 609

* 4 HERBILEMXRERREFRE
Table 4 Petrogenetic ages of rocks in Dong Ujimqin Banner
5 W IR AR B 7R 44 7R HE AR AT % RS WARPN %/ Ma RS S ST
1 FEA- B A s SHRIMP 326.5%1.6 X €5 (20100
2 JE IV AR E A LA-ICP-MS 325+5 X IR (2009)
3 & VEE RS Bif LA-ICP-MS 32243 X RIS (2009)
4 Fif A 37 1% SRR A HiqT LA-ICP-MS 314.2£2.2 Al ff £ 55 (2013)
5 DA e VEEANE IS = s SHRIMP 310+2 BEMRIRAE(2010)
6 TEAR AN o B iy SHRIMP 300+5 FEIR A5 (2010)
ABEIRAE 4 319.5+2.2
7 B 7R Wy i HANRLAE B A A LA-ICP-MS 324.1%2.7 A3
R AIRLAE i 322.0+3.3

. ZRARRE i 307.0+1.9 e

=} ave ke N 5} L 4o AT
8 ARZE AL IR R ] SHRIME 509 755 3 FAUTAF(2012)
i N . 296.8+4.1 FiRHEE2013)

S Ak £ . ELy by - .

9 [y Bk 2 5 KA B SHRIMP 2063438 IR (2015)
10 i G Bl A B B [F] o7, 2 A R ¥ 284.8+1.1 7K EiH 4 (2009)

N N il EE= ) .3+0. \V— A
11 IR T G S 2 L ?g?ﬁﬂ;; e LA-MC-ICP-MS Z? ;8 ; FRERTT A5 (2014)
12 RIS E M- MINAEKE Lya LA-MC-ICP-MS 280.8+1.5 FRARITEE(2015)

RAH LR PRI — ) 8. Bl R 2 B R e b
IANWT HEAT , 5 2 5 T o A LBk AL 22 R TE AR
WA . A BN KA AR R N S eI
K m )18 b A Ak s 5 A HUER AL 22 R Ak L, o
1EFBIASBIgEAT , H7e ) i AS TR N, SR 10 3 3
e XA T DX Al R LB AR, o AR
Hiy5E 00 R I A ELA W A I v g9 s R AN B B
Hh e Ul g 5%, 2009 X3 TREE, 20105 ]
{555, 2013; REMHEE, 2013).

300 Ma 2 J5» 45 5 b X by 5 s it i o e b )
A e IR IE A BT o AR SR 22 il A /R H X 4
{e i FIEKAE %5 SHRIMP i 47 U-Pb 48 43
H307.0+£1.9 F1299.7 £5.3 Ma( FEHRAT%%,2012)5
1017 M 2 & X ES —KEK A
SHRIMP #5 f1 U-Pb “F# 43 5l 5 296.8 + 4.1 A
296.3+ 3.8 Ma(FK 4), ¥ )& m B A5 k4L i A, B
A PR () J R R A S T 6 A S A SR A R B B
YICER RS, 2015). MR R 2 k& i
J 5 BB A B 2 2R 5 JE VY S 2 0 R L e —
W NS 3RS 272.3£0.7 A1 271.7+£0.7 Ma
(R AE &5 B, UM I0T 5 H DB 1 A B 25 3k A 2848 +
1.1 Ma IAFEI A5 (3R 40, R T — 4 EE I TE S
7, AR R 7S TG 3 L R AR (92 A Gt
K BAE, 19945 7K KI5, 2009; FEHAT 4, 2014). i
WIFE AR SR R LI 280.8 + 1.5 Ma [ A1 N A %
KA TR A R ARSI T 2 2R 35 3 1 e A R (R 4D

(CFRARATER 20150 AT et A W A e i, B 48 L
LA, BT A A R AR X E R B S 1) S 3
B B A 4, 175 R b 0 3 1L B R K A 32 SRR )
I Al 43 e 30 g 35— 2R A (AR AT 45, 2012) . AR S
HERZIG HERL X T2 R B WP IR NS, IR T R
TV N E A R IR RO, B S ME D)
ARG IR 1017 M 2 S @A IR Fe M 45 A B Al
B PR BLJCAEAE™ R | 1% 2% B ) 55 A PR K 7 1 )
SRR s SRR A R R R AT ARG I T S
R ER i A (i T 2 55, 2008 XIVEF] S, 2011).
i St e B =S, TR R G BRI
—l B AR IX A KA e S A, b B
VEALTAR I B B B3z 28 45 6 b — N AR AU, F 5 X
HEN /0T I A I B e KA 4, 20075
FRRE, 2013 WAL, 2014).

AR, 5 HEH B A I s SR IR & | R A7
FRFAE R J) 2 SR DR K SR 2 R I T B 2
— (Griffin et al., 2002; Hoskin and Schaltegger,
2003; Bouvier ez al.> 2008; Munoz et al.» 2012),
FRFVPIIE Ce 5 2 H T Cett 8 A rh o 2L 4R
B . Ce AR A R R ZLHE R K 1 Gt R T
F420.97 AL 219 0.84 A, H Gt 5 274 A
A7 FH 70 f F A 5, i A28 2 B s A v [ s 8 7, R
I SR B 1E 7 (Ballard et al . » 20020, BKFE &
b SR T b S ORI Tk G K v SR K I
fiE, 55 DX 3L ph O b 305 s 38 L AL S AR
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Hh5E ) FAH X Y. (Ballard ez al.» 2002; b3k 55,
2008; MUESE, 2011 B AE, 2012). W5 R B,
eHICOMETEN T 18 25 DL, H K240 eHIC O
N EAR, 2 WA 5 2 ST B A 58 ) T ) o
Rl RARTTAE, 200700 R %22 08 1 DX W A= A AR 4
HEMARIER A0, eHIC O Z N 1B, £y 0 FL R
495~1 515 Ma(FRIE5E, 2004 FE ¥R [C 45, 2007; 5K
#4555, 2011 X 5%, 2012; F B 5%, 2013).
eHICOSR 7 I 6) S, Bl JR I TE 1 X A B 2
eHICOME AT AN 0 8, EEETAE +4.0~ +8.0
IR, BRI A A 2 A4 KRR TR R AE (B SR

8, 2007; PFEPRIEAE, 2009;: Ravikant ez al., 2011;
RAKE, 2014). FF HICH-85 41 U-Pb 4F i & fi#
(B 6O, B T — Bl SRS A eHIC) A FUE  FR /R T X
il 2 H5E (1 436 Ma) TR 240, L4 FE S 1 20 B
48 R 3 5 AR XS B AT 5 B M AN ER R B A 2 T
S LR DX A2 B O BT MG A I A R M A ) i
(Amelin et al . » 1999; Ravikant et al.» 2011). Y51
NGB R A R Z BT 45 5, BATTIA A 2 22
A e oo AT A s e AR, I — E AR R A AR
GESCRSE, 2007; 9KAESE, 2011 X 4%, 2012; F
FrFaE, 2013).

< DOo0l o D002

iﬂﬁfﬂwg AD003 » WTRER

g
OV
AT \\\"0

Vie \,\3'

I L I
1000 1500 2000

# R U-Pb4ER/Ma

2500

eHIC OB H 7 B K eHICH)-4547 U-Pb G5 K il

Fig. 6 Histograme of eHf(z) and eHf(z)- zircon U-Pb age diagram
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U-Pb 0 45 H 53514 319.0 +£5.0.324.0 £2.0 Al
332.0+8.5 Ma, g AR HoA et Ja g v b 3
B T 0 DX Y 31 S R B T BR, 5 7 12 N A AR
Mt A KRS .

(2) A B AR e R th 4R L5 4%
M bt E R 0 E VIR ZLUN I Ce S A4
Eu 7% W 2 2 e ) iR 4. 85 A Lu-
HI FIM 20702 W, 85 10 eHICOME B A 08 =
BAEPTE+4.0~ + 8.0 Z [A], J W fuf 7R i ik Hb X e
Bl 25 Y LUBT I A IR AR 3R M e P Tk

it R FERRRFOATIRFHRK
LA-ICP-MS 3 % 3K 40 @ % ) £ 03X A7 7 & 4
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