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Fig. 1 (a) Distribution range of the Central Asian Orogenic Belt ( modified from Liu Jianfeng et al.,2016) ;(b) simplified
geological map of West Ujimqin area, Inner Mongolia ( based on 1 : 250000 Regional Geological Map)
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Fig. 2 (a) The sample of the Seerbeng granite-porphyry ( SEB17-02); (b) the Nuhetingshala granite-porphyry from ( WD17-

003) ; (c) microphoto of the Seerbeng granite-porphyry ;(d) microphoto of the Nuhetingshala granite-porphyry
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Fig. 3 Cathodoluminescence (CL) images showing internal textures of zircons from granitoid
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Fig. 4 Zircon U-Pb Concordia diagrams of the granites from the West Ujimqin area
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Fig. 5 (a) Total alkali—silica (TAS) diagram of the late Permian rocks; (b) A/CNK versus A/NK diagram ( after Maniar &
Piccoli, 1989) of granitoids; (¢) FeOT/MgO—SiO, diagram of granitoids (after Miyashiro 1974) ; (d) Na,0—K,O diagram ( after

Middlemost, 1975)
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Fig. 6 (a) Chondritc-normalized REE pattern diagrams and (b) Primitive mantle normalized incompatible

element pattern diagrams of granitoids in West Ujimqin area( after Sun and Mcdonough, 1989)
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Fig. 7 Diagrams of Sr/Y—Y (a) and (La/Yb)—(Yb) y(b)for granitoids

in West Ujimqin area (after Defant and Drummond, 1990 )
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Table 3 Zircon Lu-Hf isotopic compositions of granite in West Ujimqin area
e i w 20 w 20 @ 20 eyi(0) | ey(1) Tou Touz St
(Ma) | n(Y7HF) n('HF) n(HF) (Ma) (Ma)
SEB17-02-01 | 258 0.010167 | 0.000150 | 0.000395 | 0.000004 | 0.282937 | 0.000015 5.84 11.4 439 552 -0.99
SEB17-02-02 | 256 | 0.028403 | 0.000276 | 0.001122 | 0.000010 | 0.282954 | 0.000019 6.44 11.9 423 522 -0.97
SEB17-02-03 | 256 0.020929 | 0.000143 | 0.000802 | 0.000002 | 0.282946 | 0.000019 6.15 11.7 431 538 -0.98
SEB17-02-04 | 257 0.021254 | 0.000352 | 0.000819 | 0.000011 | 0.282951 | 0.000018 6.33 11.8 424 526 -0.98
SEB17-02-05 | 257 0.020368 | 0.000214 | 0.000788 | 0.000005 | 0.282928 | 0.000016 5.53 11.0 456 577 -0.98
SEB17-02-06 | 257 | 0.016446 | 0.000262 | 0.000645 | 0.000009 | 0.282940 | 0.000018 5.95 11.5 438 548 -0.98
SEB17-02-07 | 257 0.024220 | 0.000242 | 0.000946 | 0.000007 | 0.282922 | 0.000016 5.31 10.8 467 593 -0.97
SEB17-02-08 | 254 0.013408 | 0.000099 | 0.000521 | 0.000002 | 0.282941 | 0.000018 5.97 11.5 436 548 -0.98
SEB17-02-09 | 245 0.017827 | 0.000282 | 0.000706 | 0.000008 | 0.282954 | 0.000018 6.42 11.7 419 526 -0.98
SEB17-02-11| 255 0.020692 | 0.000335 | 0.000838 | 0.000009 | 0.282994 | 0.000017 7.86 13.3 363 429 -0.97
SEB17-02-12 | 255 0.025314 | 0.000218 | 0.001014 | 0.000008 | 0.282935 | 0.000017 5.78 11.2 449 565 -0.97
SEB17-02-13 | 258 0.046842 | 0.000571 | 0.001563 | 0.000012 | 0.282897 | 0.000019 4.44 9.8 510 655 -0.95
SEB17-02-14 | 254 | 0.025436 | 0.000208 | 0.001053 | 0.000012 | 0.282952 | 0.000019 6.37 11.8 425 528 -0.97
SEB17-02-15| 259 0.017776 | 0.000139 | 0.000696 | 0.000006 | 0.282938 | 0.000016 5.87 11.5 441 553 -0.98
WD17-003-01| 256 0.036117 | 0.000857 | 0.001340 | 0.000030 | 0.282849 | 0.000019 2.72 8.1 577 764 -0.96
WD17-003-02| 254 0.018809 | 0.000492 | 0.000745 | 0.000014 | 0.282994 | 0.000019 7.84 13.3 363 430 -0.98
WD17-003-03| 245 0.024023 | 0.000330 | 0.000965 | 0.000016 | 0.282941 | 0.000025 5.98 11.2 440 557 -0.97
WD17-003-04| 250 0.054810 | 0.001052 | 0.002196 | 0.000036 | 0.282858 | 0.000027 3.04 8.2 577 756 -0.93
WD17-003-05| 250 0.035566 | 0.000291 | 0.001480 | 0.000010 | 0.282961 | 0.000024 6.67 11.9 418 515 -0.96
WD17-003-06| 238 | 0.022620 | 0.000485 | 0.000958 | 0.000022 | 0.283002 | 0.000026 8.14 13.2 353 423 -0.97
WD17-003-07| 251 0.014627 | 0.000384 | 0.000566 | 0.000012 | 0.282951 | 0.000019 6.33 11.8 422 527 -0.98
WD17-003-08| 253 0.022933 | 0.000222 | 0.000837 | 0.000011 | 0.282987 | 0.000020 7.60 13.0 374 447 -0.97
WD17-003-09| 251 0.017935 | 0.000167 | 0.000739 | 0.000013 | 0.282904 | 0.000020 4.68 10.1 489 634 -0.98
WD17-003-10{ 257 | 0.020060 | 0.000481 | 0.000819 | 0.000021 | 0.282937 | 0.000021 5.82 11.3 445 559 -0.98
WD17-003-11| 250 0.019692 | 0.000266 | 0.000808 | 0.000006 | 0.282984 | 0.000023 7.48 12.9 378 456 -0.98
WD17-003-12| 257 0.016885 | 0.000103 | 0.000696 | 0.000004 | 0.282952 | 0.000018 6.36 11.9 422 523 -0.98
WDI17-003-13| 246 0.037036 | 0.000335 | 0.001552 | 0.000019 | 0.282903 | 0.000021 4.64 9.8 502 649 -0.95
WD17-003-14| 271 0.024930 | 0.000107 | 0.000969 | 0.000004 | 0.282959 | 0.000019 6.60 12.4 415 502 -0.97
WD17-003-15| 259 0.022860 | 0.000585 | 0.000990 | 0.000029 | 0.282902 | 0.000021 4.60 10.1 496 638 -0.97
Y F SR AR BRI T
n( "SHF) n(7Lu) N n( O HY) n( 'S HF)
[n(WHf)] - [n,<”7Hf) e [n(me)] [n<”7Hf)]
ey 1) = 10000 - 1V Toy=—«Indl +
[n(”ﬁﬂf) [n,(”ﬁLu)] N A [n(”ﬁLu)] [n(l76Lu)]
TN o s (et 1)
n('"THf) cvr,o Lnd 7THO) 1 chor n(""HI) (THE) 1y
[n( 76 u)
. n(VTHI)
Toyace = Tom= (o= 8) '%;]{me: 1767_ 1
cc” Jom n(7°Lu)
[”f( "THY) CHUR
176 176 176
HoA (" Lu) = 1.865% 1071/ a (Schere et al., 2001) [:Em;lg [ZEWE;;] o R 0 £ ["Emiﬁ; 32,
n( OHf) - n(7 1) n(1OHF) -
[7 = 0.282772 ( Blichert-Toft et al., 1997) ; [7 = 0.0384, [7] = 0.28325 ( Griffin et al., 2000) ;
n("THI) CHUR,0 n(""THf) DM n(""THE) DM
[n(]76Lu) [n(m’Lu)]
n(71Lu) n("THE) | e n("THE) 1y , A
[T = 0.015; foe= —————— Li 5= figmrs fou= ————— 1; t IEEOERAERL
n(HE) 1 s n('°Lu) n('Lu)
[m CHUR [m CHUR
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2Ph/ 2B UM A A 254, 41,2 Ma, J& T —
i,

IR 19 A 5 B A (SEB17-02) #5 41 LA-ICP-MS
U-Pb 4E#4 4y 255.3+0. 7 Ma, 5 %% FI YD Rr4F I 452
T, R INARRZE AR A T St Kl
FELA T AR AR 0350 DL 17 41 K (64 W e )i
A Y AR % e T rh — &, 5485 A 2 4R
5o PR AR XL b A B ARG, A A F R A
HuERAb 2 AR, B AR AR T, A B — S ] —
WA TE S =1

X3 1=, 5K T 3 (2009 ) 78 7 A2 0 B35 2 R
TR IR < Rk v T AR B N AR AR B A
LA-ICP-MS U-Pb 4% 4 256. 1+£0.9 Ma, Z5/&K K%
(2007 ) 7575 R0 315 7 3 [X 5 9080 w85 B 22 1 A v 3k
877 252+5 Ma [ SHRIMP %547 U-Pb 4E (%, Hi —
Z1, Gao Xiaofeng %5 (2016) 1 Y P i b X i
BT 251 ~253 Ma (4 g, FaxseZe s A
R BRI AZ R R R S IR AR, 5 AR SCRF Y AR A
— A T e B IR A R R R O
I P bl DX S AR — DT e s T A )
sl
52 AABEEBEEXMER

MR LA E AT L Y, adakite J&—Fl B 5k
A HUER L 25 FRAE RIS 35 PR 58 19 A f1 2 51 ( Defant
and Drummond,1990) , BlZE BT HIER A, HiOk ik £
245N adakite AN AT L= AR 78 TG 2 LY 5
SEREE B2k N Hb e 138 1 il A 2 sE IR EH
TR ITVE R EE AT LUE B adakite ( Peacock
et al.,1994; Petford and Atherton, 1996 ; 14k I 4% |
2014) , I8 b il AR 2 B A 0 Rl S B AT T
K E ( Atherton and Petford, 1993; Rapp et al.,
2002) . P, w5 B AL 7Y v R 1 XA IR I T DO TR
FARF AR A A Rl o T AR T8 A F 5 il
it

M {4 A A 2 40 W v BEAER A2 280 v TR 1 5 9K
TRIXH)— A E 2 S (Rapp et al.,1999) . i1 F
FCERBE U AT B A3 I Rl T IE B A K Mg
i — A 25T 40, MORB 557045 il 7= A= R K A4 1)
Mg* (A 258 ad 45, 1M i MORB 77 A 145 1A an 78
TR 5 e B kAR S AR L, B Mg (B T
i 50( 1 BERESE 2002 5 147 A4S, 2003, Atherton and
Petord. 1993) . V14K (2014) A R T T K Hi5% B
LAY WY adakite 3 [A) 455 AiF J& B AT (R 9 Mg®,
VYT BRI AZ B AE 1<) 5 HL A BRI 1 MgO & = Al

Mg", Mg" k52 ~59 F-#4°h 56, 5 T MORB #5314 il
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WAl SR AR VE I B« R i i " Mg” 2
h 35.72~46. 16 (5KHESF, 2001; % L4, 2007,
AE/NARAE ) 2011) 7Y 25 T I — &t v SRR 2 AE <
A5 245 LT 9 R AR AR S R s fl e < 5
T A A MUARRAE , MeO & B F Mg" B (3%
4, 8a) . XFNING— N AR vl AR 0 AR B
1) e BRI AZ TR P R M R R BT R b 5 - b
AR e A A AR, B I T Mg A9 7% #E (Sen and
Dunn., 1994; Rapp et al., 1999), 7£ Si0,—MgO &
F I A S = SRR A A B 2 E T TE FEAR e e
il N (1] 8a) , 1 J& THfF ¥ 5¢ ( MORB) Fl43-Jx il I
LI R BRI AZ AL B BES

1o AL Y T R 2 AR SR R A4 1 Ce N
FAAETTRH MgO WY& & 2 IEAHCH: (K 8b c),
FEU = BIRAZ B R R A R A TE b T R v S b
WL AT ZEARAE . it o0 28 0 e ke 1) %1
W, KB T34 0K (LILE ) M%) & %, Nb  Ta Ti P
EAERLL SIve EDOREE 7 IR TV S Rl e B ]
FRAE, PRI, A SR BEAIR 2 280 v 46 B B0 5 AN S DR U
TR b5 T Rl 2 S K R b b A A2 A B 4
E

B HE [ R AE 7R B R X 7 T 2 A
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Table 4 Comparison of adakite rock from Inner Mongolia

B NS T adakite LAY adakite
H oS, IR THE TEEE M55 Re S hr (WA= A 7Y e I 2§ adakite 11 2% adakite
R 450 Ma 457+11 Ma 294.7+1.7 Ma | 256.1+ 0.9 Ma 256 Ma
itk N ZRKAERA TER N A N A RBES
Sio, 56.76~69.24 73.52~74.68 64.93~69.50 62.13~72.87 65~66.67 =56.00 56.06~72.48
MgO 1.08~3.07 0.29~0.39 0.8~1.48 0.48~2.95 1.47~1.91 <3 0.1~2.56
Sr 657~1232 435.4~719.7 368 ~700 425.1~645.2 741~1128 >400 355~1512
Sr/Y 43~876 104~177 49~111 45~59 120~212 >20~40 38~617
(La/Yb) y 5.3~38.7 8.3~16.9 3.3~5.1 8.5~15.1 10.3~21.2 =10 26~142.9
Mg* 38~48 31.22~57.78 42~52 46.61~82.45 56~59 >47 /T 50
FE AL n=17 n=4 n=5 n=8 n=5
VORI | VFSrAEE, 2003 | A, 2013 | £, 2017 | IKEIF%,2009 | ARSI

7 MW adakite HIFRILSAHRAERE S H 35815 (2003) , T 26 adakite R AR R JERE ALY adakite, T 26 adakite MR {RIE LAY adakite.,
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Zircon U-Pb Ages, Geochemical Characteristics of Late Permian Granite
in West Ujimqin Banner, Inner Mongolia, and Tectonic Significance

FAN Yuxu" ,LI Tingdong" ,XIAO Qinghui" ,CHENG Yang” ,LI Yan” ,GUO Lingjun® ,LUO Pengyue®’
1) Institute of Geology, Chinese academy of Geological Sciences ,Beijing 100037 ;
2) Institute of Mineral Resources, China Metallurgical Geology Administration ,Beijing, 101300;
3) Geological Survey Institute of Inner Mongolia, Hohhot 010020

Objectives: Adakite is a kind of intermediate—acid rock with unique geochemical characteristics. It can track
the oceanic crust subduction and crustal thickening and other related events in geological history, which is of great
significance for the inversion of crustal composition and mineralization. According to previous studies, the granites
of Seerbeng and Nuhetingshala in West Ujimqin have the characteristics of adakite, but lacked accurate chronology
data. The study on the diagenetic age and tectonic background of the adakite granitoids is helpful to understand the
tectonic evolution of the paleo- Asian Ocean.

Methods : Based on the field work, through the microscope observation,the whole rock chemical analysis, LA-
ICP-MS U-Pb zircon dating of the granitiods and the Hf isotopic analysis.

Results ; The U-Pb isotopic dating of zircon shows that the ages of Seerbeng pluton and Nuhetingshala pluton in
West Ujimgin area are 255.3+0.7 Ma and 254.4+1.2 Ma, which are the products of magmatic activity in the late
Permian.By lithology and rock geochemistry analysis found that belong to calc-alkalic rock and high potassium calc-
alkali series, SiO, content is 65% ~73% , Na-rich and K-poor, high Sr, low Yb Y and high Sr/Y, wich consistent
with the characteristics of typical adakite.The magmatic zircons are positively eHf (1) values (+8.1~+13.3) and
young two-stage model ages varied in 430 ~ 760Ma. Adakite rock formation is related to partial melting of young
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subduction plate,and the high Mg" indicates that magmatic melts interact with mantle peridotite.

Conclusions; Combined with regional rock assemblages, the paleo-Asian Ocean has not yet completely closed
in late Permian. During this stage, the subducted oceanic crust broke off and partially melted, which formed the
adakite granitoids and hight-Mg andesite. The closing time of the paleo-Asian ocean should be after the Permian.

Keywords: Late Permian; high-Sr low-Yb granitoids ( Adakite) ; U-Pb age of zircon; tectonic setting; Inner
Mongolia
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