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Abstract: Andesite and breccia —bearing granite porphyry samples were collected from the Baishan Formation in the Yuanbaoshan —

Xirehada area of the northern Beishan orogenic collage in Inner Mongolia, NW China. Petrographic, LA —ICP —MS zircon U —Pb
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geochronology, and geochemical analyses were conducted to examine the Late Paleozoic tectonic evolution history in the Beishan area.
The zircon U—Pb dating results suggest that the weighted mean ages of andesite and breccia—bearing granite porphyry are 300.012.5 Ma
(MSWD=2.0, n=13) and 300.3+1.9 Ma(MSWD =1.9, n=23), respectively. These findings confirm that the stratigraphic age of
Baishan Formation in the study area is Late Carboniferous. The volcanic rocks are relatively enriched in light rare earth elements and
large ion lithophile elements(e.g.Rb, K, and Ba) and depleted in heavy rare earth elements and high field strength elements(e.g.Nb, P,

and Ti) . They exhibit geochemical characteristics related with active continental margin volcanic arcs, which indicate that the subduction
history of the Paleo—Asian Ocean continued into the Late Carboniferous in the northern Beishan orogenic collage. Geochemical studies
further suggest that the magma source of the andesite in the Carboniferous Baishan Formation is the middle—lower crust metasomatized
by fluid in the subduction zone, and the breccia—bearing granite porphyry is mainly the product of the middle—lower crust melting, and
the samples exhibit sediment incorporation. The volcanic rocks from the Baishan Formation changed from neutral and calc—alkalic rock

series in the northern part to intermediate —acid or acid and high potassium calc —alkalic rock series in the southern part along the

ophiolite mélange belt, indicating the southern subducted polarity of the Paleo—Asian Ocean plate.
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Fig. 1 The division diagram of major blocks in the eastern Central Asian Orogenic Belt(a)

and the tectonic units of the Beishan orogenic collage in Inner Mongolia(b)
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Table 1 Statistics of zircon U-Pb ages of Carboniferous magmatic rocks in the northern Beishan
orogenic collage , Inner Mongolia
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Fig. 2 Generalized geological map and sampling locations in the Yuanbaoshan—Xirehada area in the

northern Beishan orogenic collage,, Inner Mongolia
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Fig. 3 Field outcrop and microphotographs of volcanic rocks from the Baishan Formation in the northern

Beishan orogenic collage, Inner Mongolia
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CaO &1 F2.72%~3.25% , F I H N 2.93%;
TFe,O, % 1 N 4.06% ~ 4.85% , V- {H N 4.36% ;
MnO &1 H0.11% ~0.13% , FI{E R 0.12% ; P, O,
RN 0.11%

422 BMEAE

G LA FE AL (BS06) i 10 % B i (SREE) 4y
F 72.41 X107 ~76.14 X107 Z 8], SE4{H K 74.53 X
107 7 BRORL B A1 b5 A6 T 1 o0 3 e 40 5 =X A
(Boynton, 1984) ( £l 8 —a) *,Eﬂﬁﬂﬂéﬁﬁéﬁi%fﬁi
— 3, SRR U E AT B EMER 0K T M
WA A AR T2, R o0 R A IR X B ., G £
JEE AW, (La/Yb) =3.19~333, F XMl K
3.25, Eu SHRAANI 5 8Eu=0.94 ~0.97, VY14
4 0.96, FEI G b AR AL i o0 2 9 &1 (Sun et
al., 1989) (&l 8—b) H , B /s & 4 Ba K, Sr 5K
FHEAICE, 7 Nb Th P Ti SR n R AR
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F2 MNERHIELELFIEESBA LA XLERER U-Th-Pb FiTER
Table 2 Zircon U-Th-Pb data for volcanic rocks from the Baishan Formation
in the northern Beishan orogenic collage ,Inner Mongolia
] 457 % LU AA A%/ Ma
Th U
IR _ _ Th/U 27pp, 27pb/ 206 P/ 27ph/ *7Pb/ 20pb/ NE
/107¢ /107° 1o 1o 1o 1o 1o
206 Pb 235 U 238 U 206 Pb 235 U 238 u E/(%‘

BS06.01 226 951 0.24  0.0552 0.0008 0.3756 0.0061 0.0493 0.0006 422 32 324 5 310 3 26
BS06.02 124 347 0.37  0.0526 0.0011 0.3654 0.0080 0.0504 0.0005 311 47 316 7 317 3 -2
BS06.03 129 235 0.56  0.0549 0.0011 0.5131 0.0114 0.0678 0.0007 407 47 421 9 423 5 —4
BS06.04 131 338 0.40  0.0531 0.0010 0.3743 0.0075 0.0511 0.0005 334 43 323 6 321 3 4
BS06.05 44 135 0.33  0.0522 0.0027 0.3612 0.0187 0.0502 0.0006 292 117 313 16 316 4 -8
BS06.06 99 238 0.43  0.0550 0.0015 0.3767 0.0107 0.0497 0.0005 410 63 325 9 313 3 24
BS06.07 55 153 0.37  0.0535 0.0025 0.3761 0.0179 0.0510 0.0005 349 106 324 15 321 3 8
BS06.08 55 176 0.32  0.0525 0.0022 0.3649 0.0159 0.0504 0.0006 308 97 316 14 317 4 -3
BS06.09 143 387 0.38  0.0540 0.0020 0.3777 0.0140 0.0508 0.0006 369 81 325 12 319 4 14
BS06.10 58 140 0.42  0.0546 0.0020 0.3834 0.0140 0.0509 0.0005 397 81 330 12 320 3 19
BS06.11 44 140 0.32  0.0519 0.0020 0.3629 0.0147 0.0508 0.0006 280 90 314 13 319 4 —14
BS06.12 59 190 0.32  0.0542 0.0015 0.3777 0.0106 0.0505 0.0005 380 61 325 9 318 3 16
BS06.13 121 181 0.69  0.0528 0.0019 0.3711 0.0144 0.0509 0.0006 322 83 320 12 320 3 1
BS06.14 128 394 0.33  0.0541 0.0010 0.3786 0.0073 0.0508 0.0005 375 40 326 6 319 3 15
BS06.15 58 156 0.38  0.0543 0.0023 0.3710 0.0163 0.0495 0.0005 385 97 320 14 312 3 19
BS06.16 211 290 0.75  0.0546 0.0017 0.3630 0.0115 0.0482 0.0005 397 70 314 10 303 3 23
BS06.17 364 967 0.39  0.0532 0.0007 0.3452 0.0052 0.0471 0.0005 337 31 301 5 297 3 12
BS06.18 316 285 1.14  0.0531 0.0015 0.3554 0.0101 0.0485 0.0005 335 63 309 9 305 3 9
BS06.19 215 513 0.43  0.0529 0.0012 0.3424 0.0080 0.0469 0.0005 326 52 299 7 296 3 9
BS06.20 33 148 0.23  0.0535 0.0023 0.3506 0.0154 0.0476 0.0005 349 99 305 13 299 3 14
BS06.21 87 465 0.19  0.0537 0.0012 0.3504 0.0104 0.0473 0.0005 358 50 305 9 298 3 17
BS06.22 98 330 0.30  0.0531 0.0012 0.3564 0.0087 0.0487 0.0005 332 53 310 8 306 3 8
BS06.23 73 276 0.27  0.0533 0.0015 0.3423 0.0097 0.0466 0.0005 340 62 299 8 294 3 14
BS06.24 34 152 0.23  0.0534 0.0019 0.3561 0.0129 0.0484 0.0005 346 81 309 11 304 3 12
BS06.25 170 223 0.78  0.0534 0.0033 0.3769 0.0241 0.0512 0.0005 344 142 325 21 322 3 6
BS06.26 101 457 0.23  0.0525 0.0015 0.3399 0.0099 0.0469 0.0005 308 65 297 9 296 3 4
BS06.27 63 190 0.34  0.0541 0.0016 0.3714 0.0111 0.0497 0.0005 377 65 321 10 313 3 17
BS06.28 598 859 0.71 0.0530 0.0007 0.3498 0.0051 0.0479 0.0005 327 30 305 4 302 3 8
BS06.29 30 153 0.20  0.0533 0.0022 0.3523 0.0151 0.0480 0.0005 340 96 306 13 302 3 11
BS06.30 29 115 0.26  0.0534 0.0026 0.3493 0.0170 0.0474 0.0005 346 109 304 15 299 3 14
BS06.31 45 137 0.33  0.0528 0.0030 0.3722 0.0215 0.0512 0.0005 318 129 321 19 322 3 -1
BS06.32 43 155 0.29  0.0525 0.0020 0.3693 0.0143 0.0511 0.0005 306 86 319 12 321 3 =5
BS08.01 93 221 0.43  0.0526 0.0010 0.3466 0.0071 0.0478 0.0005 313 43 302 6 301 3 4
BS08.02 42 141 0.30  0.0532 0.0013 0.3523 0.0092 0.0480 0.0005 338 57 306 8 302 3 11
BS08.03 81 201 0.41 0.0516 0.0010 0.3446 0.0069 0.0485 0.0005 266 43 301 6 305 3 =15
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gk 2
)45 2% L AE A/ Ma
Th u
LSS - _ Th/U 27pp, 27 pb/ 206 pp/ 27/ 27 pb/ 206 ph/ N
/107° /107° 1o 1o 1o 1o o 1o
206 Pb 235 U 238 U 206 Pb 235 U 238 U E/%
BS08.04 46 123 0.38  0.0524 0.0014 0.3498 0.0098 0.0484 0.0005 302 61 305 9 305 3 -1
BS08.05 35 110 0.33  0.0533 0.0018 0.3527 0.0121 0.0480 0.0005 341 76 307 11 302 3 11
BS08.06 85 194 0.45  0.0537 0.0011 0.3608 0.0076 0.0488 0.0005 357 44 313 7 307 3 14
BS08.07 37 123 0.31  0.0525 0.0015 0.3511 0.0104 0.0485 0.0005 308 65 306 9 305 3 1
BS08.09 67 180 0.38  0.0542 0.0013 0.3604 0.0142 0.0482 0.0006 379 53 313 12 304 4 20
BS08.10 56 161 0.36 0.0542 0.0022 0.3610 0.0149 0.0483 0.0005 380 91 313 13 304 3 20
BS08.11 37 113 0.33  0.0535 0.0026 0.3514 0.0177 0.0477 0.0005 349 112 306 15 300 3 14
BS08.12 46 132 0.36 0.0525 0.0029 0.3401 0.0186 0.0470 0.0005 308 125 297 16 296 3 4
BS08.13 56 156 0.37  0.0530 0.0013 0.3433 0.0090 0.0470 0.0005 330 57 300 8 29 3 10
BS08.14 72 201 0.37  0.0549 0.0016 0.3490 0.0108 0.0461 0.0005 410 66 304 9 290 3 29
BS08.15 45 152 0.31  0.0541 0.0013 0.3476 0.0084 0.0466 0.0005 375 52 303 7 294 3 22
BS08.16 53 153 0.36 0.0524 0.0015 0.3448 0.0100 0.0477 0.0005 305 63 301 9 300 3 2
BS08.17 42 148 0.29  0.0537 0.0030 0.3536 0.0200 0.0478 0.0005 359 124 307 17 301 3 16
BS08.18 47 154 0.31  0.0534 0.0022 0.3481 0.0147 0.0473 0.0005 346 93 303 13 298 3 14
BS08.19 40 121 0.33  0.0525 0.0019 0.3478 0.0132 0.0481 0.0005 306 84 303 12 303 3 1
BS08.20 58 158 0.38  0.0528 0.0013 0.3476 0.0087 0.0477 0.0005 322 54 303 8 301 3 7
BS08.21 32 113 0.29  0.0525 0.0031 0.3502 0.0213 0.0484 0.0006 308 135 305 19 305 4 1
BS08.22 81 197 0.42  0.0538 0.0013 0.3575 0.0089 0.0482 0.0005 362 54 310 8 304 3 16
BS08.23 44 127 0.36 0.0550 0.0018 0.3554 0.0123 0.0469 0.0005 413 75 309 11 295 3 28
BS08.24 35 114 0.31  0.0541 0.0014 0.3541 0.0097 0.0475 0.0005 376 59 308 8 299 3 20

ARSI R T #0527 Pb/ 2 Pb AR N2 Pb/ 2P U AR 2 (] 1R 22 BORE A Pb F R M s2m , — TR Ry +50% , AR B A1 458 2
ATEER) . AR (% )= (7 Pb/?*Pb age — *°Pb/?*U age) /> Pb/*™Pb age X 100, Pb/?" Pb 4E#E FI2"° Pb/ > U AF#E I JFE 5L U—Pb 441
A

(2)BS06 _ . - _ ' .

10011 e = & £ ®
423+5Ma  321+3Ma  318+3Ma 303£3 Ma 296+3 Ma 294+3 Ma 30443 Ma 322+3 Ma

3013 Ma 302+3Ma  302+3Ma 307+3Ma 29543 Ma 304+3 Ma 290+3Ma 298+3Ma  303+3 Ma 304+3 Ma
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Fig. 4 Cathodoluminescence images and dating of selected zircons from volcanic rocks of the Baishan
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Formation in the northern Beishan orogenic collage, Inner Mongolia



GEOLOGICAL BULLETIN OF CHINA

2023 4F

1884 H ST i IR
(a)BS06
0.07F
206pb/238U 4E IS AL B8 M
300.0 £2.5 Ma 400
(MSWD=2.0,1n=13)
2 0.06f
5
g- 0.050
“ 0.0495
005 L :DOA(MRS
':50,0475
;OA0465
0.0455
0.044 30 32 01”344 ()1‘3(6 0.38 0.4
0.04 L . Pb/U
0.25 0.35 0.45 0.55
207Pb/235U
(c)BS08
0.050¢
= 0.048}
s
&
0.046}
206/ 238U AE U4 il BT 3518 M
300.3£1.9 Ma
280 (MSWD=1.9,n=23)
0.044 : : : : : :
0.28 030 032 034 036 038 0.40
207Pb/235U
Kl 5

0.42

304

= 300

& 2961

292¢

288

284

(b)BS06

L
| |

[ 206Pb/2SUSE B8 I AT B A
300.0+2.5 Ma
(MSWD=2.0,n=13)

| (d)BSO08

il

Jr

—_—

l :
l Hlll

| 20°Pb/2SUE e AT 4
300.3 £1.9 Ma
(MSWD=1.9,n=23)

P AL LA G L2 KA B AT U—Pb 4RI AL (a o) SARIR PO BIE (b .d)

Fig. 5 Zircon U—Pb concordia diagrams(a,c) and weighted mean ages(b,d) of volcanic rocks from the Baishan Formation

(Na,0+K,0)/%

in the northern Beishan orogenic collage, Inner Mongolia

"1 (b) @BSO6(% L%, AX)
14l ABSO8(fE M BEE , A )
6F O KR % 155 022 1l 4 (R 1E %5, 2022)
ORI A WA (F I EES%, 2016;
12 FEMEIE S, 2018; 2022; FRIEIEZ, 2019)
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(I a JIEEYE Irvine et al., 1971 ;Le Bas et al., 1986 ; & b JEEEHE Peccerillo et al., 1976 ; Rickwood , 1989)
Fig. 6 Total alkali—silica( TAS) diagram(a)and SiO,—K,O plots(b) for volcanic rocks from the Baishan

Formation in the northern Beishan orogenic collage, Inner Mongolia
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£3 ARHFLELELFIEBELANLEETE HMENHELTRANER

Table 3 Major,trace and rare earth elements compositions of volcanic rocks from the Baishan

Formation in the nortehrn Beishan orogenic collage,Inner Mongolia

BSO6—1 BS06—2 BS06—3 BS08—1  BS08—2  BS08-3 BSO6—1 BS06—2 BS06—3 BS08—1  BS08—2  BS08-3
TTE JLE
LA A R B ZIAE ERBEE
SiO,  57.18 5590 57.66 67.04 66.13 67.51 Li 28.9 21.2 29.2 24.7 23.7 20.7
TiO, 0.80 0.90 0.80 0.51 0.58 0.50 Cs 0.83 0.54 0.76 1.25 1.21 0.63
ALO; 1693 17.86  16.93 15.17 15.00 14.72 Be 0.87 1.00 0.88 1.32 1.29 1.25
TFe,O;  7.10 7.90 7.30 4.17 4.85 4.06 Ga 16.5 17.6 16.0 16.4 16.4 15.9
MnO 0.15 0.13 0.14 0.11 0.13 0.11 Cu 18.8 23.6 20.0 5.81 6.30 5.57
MgO 2.68 2.74 2.79 1.32 1.80 1.38 Pb 4.46 4.74 5.53 6.95 9.16 7.33
CaO 5.47 5.87 5.09 2.81 2.72 3.25 Zn 61.9 69.2 64.8 44.1 49.1 39.9
Na,O 429 4.13 4.27 4.48 4.43 4.50 Bi 0.04 0.06 0.04 0.01 0.03 0.03
K,O 0.91 1.33 0.86 258 2.54 2.16 La 1.2 11.8 11.0 11.0 11.7 11.4
P,O; 0.19 0.19 0.19 0.11 0.12 0.11 Ce 25.9 25.0 25.0 24.0 26.8 25.6
ke 4.09 2.88 3.79 1.52 1.54 1.47 Pr 3.48 3.60 3.43 3.64 4.25 3.90
HA 9979 99.83  99.82 99.82 99.84 99.77 Nd 15.4 15.8 15.0 16.5 19.2 18.0
Mg* 0.43 0.41 0.43 0.39 0.42 0.40 Sm 3.60 3.68 3.38 4.20 5.03 4.72
Rb 17.70 2550  15.80 46.30 44.00 37.30 Eu 1.14 1.22 1.10 1.16 1.11 1.15
Sr 553 636 544 337 219 291 Gd 3.83 4.00 3.65 4.75 5.38 5.07
Ba 449 524 454 720 765 630 Tb 0.63 0.66 0.60 0.80 0.94 0.89
Th 2.63 2.46 2.49 5.60 5.30 5.70 Dy 3.80 3.99 3.56 5.07 6.05 5.61
U 1.24 1.11 1.22 1.97 1.91 2.09 Ho 0.77 0.82 0.73 1.04 1.24 1.16
Nb 3.05 3.06 3.01 4.43 5.13 456 Er 2.20 2.36 2.06 3.06 3.64 3.38
Ta 0.26 0.26 0.26 0.36 0.41 0.39 Tm 0.35 0.36 0.32 0.48 0.56 0.53
Zr 118 118 117 163 191 167 Yb 2.37 2.46 2.23 3.29 3.83 3.66
Hf 3.53 3.50 3.37 5.24 5.87 5.42 Lu 0.38 0.39 0.35 0.52 0.62 0.58
Co 16.5 18.9 16.8 6.76 8.32 6.47 Y 21.40 2220  19.50 28.60 33.40 31.90
Ni 5.15 7.31 5.04 3.00 11.80 2.98 SREE  75.05 76.14  72.41 79.51 90.35 85.65
Cr 3.14 6.09 2.76 459 24.10 529 (La/Yb)y 3.19 3.23 3.33 2.25 2.06 2.10
\% 129 156 136 60.9 72.7 61.5 |EwEu” 0.94 0.97 0.96 0.79 0.65 0.72
Sc 7.90 1080  8.02 9.85 11.0 8.1

T FREITE S RN Y% L AMIE T ZE SR AAHN 1070, Mg”= molar Mg/ (Mg + Fe) ;Eu/Eu” = Euy/(Smy X Gdy) V2

A BRAE B BE A RE & (BS08) SREE 41T 79.51 X
107°~90.35x10 " Z [i] , FH4{E K 85.17x10°°, FEER
KL A b fE A F 5T R e 43 82 X E (Boynton,
1984) (&l 8—c) 1, Bt 43 th e i A48 X — 34, Wow
B L U R AR E A A TR T B A s A
WA, M Lo R AR B B, SR T R A
A, (La/Yb)  =2.06~2.25 FH{H Ky 2.14, E
A5 Eu 9% ,8Eu=0.65~0.79 ,"F¥E K 0.72, FE

JE lry b 8 Ao 9 A B G 28 WK X 5] (Sun et al., 1989)
(K 8—d) ", Ak /R & 4E Ba K St S5 KB T2 A0
K, 7 Nb . Th P Ti F &t R RS,

5 1 i

5.1 MERARA
ASCAEN St AL s L L 4 2 Akl
ARERD R IR B A O R AT 5, Th/ U fH
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Baishan Formation in the northern Beishan orogenic collage, Inner Mongolia
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volcanic rocks from the Baishan Formation in the northern Beishan orogenic collage, Inner Mongolia
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PIRT 0.1, B AR, Kt LA-ICP-MS 4
A U-Pb F AR A KA LR, R IE 5 A
U-Pb I 4E, 27 11 % (BS06 ) Fl & 1 ik A€ 4 B &
(BSO8) K i AUAFIAE 43 3 °A 300.042.5 Ma( MSWD =
2.0,n=13) A1 300.3+1.9 Ma( MSWD =1.9, n=23)
(B 5) , AF 0 1B R B2 A v, 3 B HL R s o4 B A
nett

ROAKE P 527t b 1l 28 oy A6 F i 4045 T
Al A ok 20 b R AR (R 1), BRI A
(2019) 7E 1514 111 M DX 3R AT 55 22 o 56 K A 19 5 A 41
WM 315.943.4 Ma, 1E =55 (2019) 76 M Bk b X
PAFE 1 DER AW BUE B A R 5k
325.6%1.4 Ma 313.5+3.4 Ma 314.7+1.7 Ma, K]t
Ll A 1 X 1% B vty A AR kLT Bl A i i B 4
TG, AT HAF (2013) 76 R JE 1 XY B 1L e
PR L ZH A e v R BRY (W] 67 3R 4 182 23 i) ok
308.6+1.0 Ma 1 299.142.4 Ma, S5 A% (2013)
TEZRE ) 5% 2l oS B LR A Bk R A T
27 Il e AR A B B A R A AT I 43 A Y R
297.6+1.3~318.5+4.8 Ma, 4Fi5 &5 (2015 ) 401
F7SBE Ly D) o R 1 KL R e T DR
JBad A HF A A, A5 5 5 U-PbAF it R
310.8610.86 Ma, 51 JC 3 45 (2016) PR 7R 55
(2017) FRAFRE L AR 207 LA—ICP—MS 541
U-Pb 4EI 4 318.5+1.2 Ma, )i % (2020) 78K
Zrily briln T 2578 S5 b X A L 4l 2k s R AR AR
By U-Pb fFI K2 AE 320~298 Ma Z[H], £
IR JOLIE BN PR 315 ~327 Ma FIHE 28 45—
SUAZ K AT ST RR320~298 Ma, 7 B B 75
TH RS B 07 5 TR P L2 kLG B — PR R SE
FELA R K LA T S R B, FR IS (2022)
FE AT L M DR AR 1) 28 LU 3 28 A BRI A
AR IR 34245.0 Ma 313+2.9 Ma, #F— 251501
Je b ER s AR AR i Sh G TR R RS
S A et

g5 LAFSE a5 A mr ATESG L X I 3R A Y
TR KL A B AT U—Pb 4R ( BE T4, 2020,
FRMFIESE  2022) , AR SCI AR S5 FyE R0, (1l
4 —2 R et B W e RS & B B TR
PR
52 HAKE

FILLIZH 22 125 FF i (BS06 ) BAT B I Mg™E

CEPMEN 0.42) Cr(2.76X10°~6.09%10"") Ni &
17 (5.04X10 °~7.31%10 ") , RIHZ A A KA
JRURMEIRAH SR T — S K AR =
) ( Taylor et al.,1995;Du et al.,2017) , FEdh Rb/Sr
AR 0.03, 3235 Hb g LU {E 0.03 ( Taylor et al.,
1985) , L T g Y59 T 1 s kA K, BE A Nb/Ta
H7E 11.6~11.8 ZIA] SEYME R 1.7, 35300 T Hi5eF
PIE (11.4) (Rudnick et al.,2003) , H KT Hi e F
PIE (17.4) (Sun et al., 1989) , A3 H b 7% 4 5 Sk
FERERS . AN, FES Rb/Nb {H7E 5.25~8.33 2
], FIME R 6.46 , B b 5e V- 39ME (6.13) ik m
Hb S 344 (0.89) 3 Th/Nb {H7E 0.80~0.86 Z|H],
SEYE R 0.83, HEE T HBFE YA (0.70) , i T g
A (0.12) o DA EAFGE I SCRIE e L A i Y
PR EZIFEY FORIRSS IS (£ 4) . TTRET
FATUE Rb/Sr ERAL, WAR AT B2 i TFF i 32 2
THISEYI BIR B B9S2 . Devine (1995 ) KA, i i
WA LA E®FR Ba LE, — /& Ba/Th &
(>300) 1 Ba/La fH ( >13) $5 7 I oty 37 44 % 25 0K
BXARRERN TR, HILAH %2 A1 Ba/Th (A
AR (F Y91 K 189) , Ba/La fH K 5 (F 4 N
42) , R ooy AR 22 11 2 R SRR X AT —
FE S AR s A VR T e R A R
R B 8 9ICA 3, — MR U, I 8T DR 4 I K
HBAEER Th &, HEAGHRIKNM Ce/Th{H( =
8) Ml Ba/Th f ( =111) ( Plank et al., 1998; Fd = ,
2018) . HILIH % 1A Ce/Th FHI{EH N 10.02,
Ba/Th “V-34{H N 189, 2543 & T 1K Bl AR ) 4%
A1 Ce/Th {8 F1 Ba/Th {H ( Plank et al., 1998; [
z,2018) , HIAH B B Ce T8, R F KT
XTI IE RN A . T E Th-U/Th
ft (& 9—a) 1 Th—Ba/Th K f# (K 9-b) ( Dilek et
al., 2008 ) B, 5 R X B i A2 B oty 7 4K 1) 5%
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Fig. 9 Th—U/Th(a)and Th—Ba/Th(b) plots of volcanic rocks from the Baishan Formation in the

northern Beishan orogenic collage, Inner Mongolia
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Table 4 Ratios of trace elements of andesite ( BS06) and granite porphyry ( BS08) from the Baishan

Formation in the northern Beishan orogenic collage ,Inner Mongolia

G A Rb/Sr La/Nb Ba/Nb Ba/Th Rb/Nb Th/Nb Th/La K/Nb
JEU U Hiu e 0.03 0.96 9.80 82.00 0.89 0.12 0.12 351
K il Hh 72 0.12 2.50 57.00 81.43 6.13 0.70 0.28 1878
0.03~0.04  3.65~3.86 147.21~171.24 170.71~213  525~8.33  0.80~0.86  0.21~0.23 2371~3608
peue (0.03) (3.73) (156.43) (188.68) (6.46) (0.83) (0.22) (2818)
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FIK BT #7218 Rb/ St B HE Taylor et al. (1985) , JEL 4 Hil& Y 70 2 F A La/Nb, Ba/Nb, Ba/ Th, Rb/Nb, Th/Nb, Th/La, K/Nb, Ba/La, Sm/Nd, Ba/
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Nd,Ba/Rb,Nb/Ta,Ce/Th, Th/Ce, Th/Ta # Rudnick et al.(2003)
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fH ] 0.13~0.20,FE R 016, m K FHMEFME 1217, 4 T H 2T F{E (11.4) (Rudnick et al.,
0.03( Taylor et al.,1985) , HLiE T2k F 1M 0. 2003) AL F- Y1 (17.5) (Sun et al., 1989) Zl‘Eﬂ
12( Taylor et al.,1985) , & WL HBSE W) oA U5 R = R 4 ST DL b 58 8 5 ok 5 R 35 RN 7 e YR TR B R L



B a2 A 0 ) AEPCRRAE NS R LS L B AL L — Ay P IS X DL KL R B AT U—Pb A% BRIP4 AE 1889

PAh, Sm/Nd fEAE 0.25~0.26 Z 0], & T k7 1
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Y Ce/Th {H ( Plank et al., 1998 ;= ,2018) , HA
W Ce 55, KW E IR X 32 B TIPSR 1Y
IASE I, e R Th-U/Th( & 9-a) 1 Th—Ba/
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