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Abstract: The research area is located in the east of the Xing’ anling—Mongolian Orogenic Belt, Dong Ujimqi of Inner Mongolia. The

complex tectonomagmatic activity in this area is the key to solve the tectonic evolution of Xing’ anling—Mongolian Orogenic Belt. This
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study carried out zircon U—Pb dating analyses and petrographical, geochemical for the bojites firstly recognized in the Dong Ujimgqi, so
as to understand the characteristics of the mantle nature and structure. The bojite generally extends north —east and presents like rock
plant.In these rocks, main rock forming minerals are plagioclase, hornblende and pyroxene.The dating results indicate that the bojite was
formed in the Late Carboniferous(299+3 Ma) .The geochemical data of the samples show that: Si0,(49.88% ~51.98%) , TiO,(1.2% ~
1.86%) , MgO(4.42% ~7.41%) , Al,O,(15.55% ~16.84%) , MnO(0.12% ~0.17%) , CaO(5.67% ~ 6.52%) , Na, O+K, O(3.35% ~
4.63%) , m/f(0.41~0.49) , Mg"(52.56~60.82) , TFeO(7.12~9.18) . The standardized distribution pattern of REE chondrites is right—
leaning with relatively enriched LREE.The rocks are enriched in LILE(Rb, Ba, K) , and depleted in HFSE(Nb, Ta, Ti), LREE/HREE
is stable, with negative Eu anomalies(8Eu=0.87~0.98) .The &, 1) values of zircons from the bojite vary between 5.1~11.25, and their
Hf one—stage model ages vary from 1039 Ma to 604 Ma.Combined with regional tectonic evolution, it may be due to the subduction of
oceanic crust, the thermal dehydration of subducted plate resulted in the partial melting of overlying depleted mantle and the generation
of calc alkaline magma.In the process of ascending and emplacement, it was contaminated by crustal materials in a weak degree, which
formed in the subduction environment of Paleo Asian Ocean.There was a small amount of basic magmatism in Dong Ujimgqi in the Late

Carboniferous—Early Permian, which indicated that the tectonic setting changed from subduction orogeny to post orogenic extension.

Key words: bojite; Late Carboniferous; zircon U—Pb age; Hf isotope; Xing’ anling—Mongolian Orogenic Belt
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Fig. 1 Geological sketch map of Dong Ujimqi in Inner Mongolia
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Fig. 2 Macrofeatures(a,b)and photomicrographs( c,d) of the bojite in Dong Ujimgi
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Table 1 Major,trace elements and REE of bojite in Dong Ujimgqi, Inner Mongolia

NEHFSEANEREEE RENFLITRSNER

i AO1.1 AO1.2 AO1.3 AO1.4 AO1.5 AO1.6
Sio, 51.22 51.32 49.88 50.95 50.88 51.98
AlL,O, 15.68 15.55 16.84 15.45 16.65 16.57
Fe, O, 3.38 3.41 2.71 3.07 2.78 2.51
FeO 6.08 6.04 4.79 6.42 4.62 5.65
CaO 5.73 5.67 6.52 5.8 5.95 6.65
MgO 6.82 6.96 5.44 7.41 4.42 6.88
K,O 1.96 1.4 1.25 1.88 1.52 1.34
Na, O 2.5 1.95 2.41 2.47 1.95 3.29
TiO, 1.82 1.86 1.2 1.81 1.37 1.1
P,O; 0.5 0.51 0.24 0.51 0.32 0.23
MnO 0.17 0.16 0.12 0.16 0.14 0.15
ekt 2.46 2.41 2.06 2.36 2.14 3.02
JES 98.32 97.24 93.46 98.29 92.74 99.37
Mg" 57.16 57.69 57.32 59.02 52.56 60.82
TFeO 9.12 9.11 7.23 9.18 7.12 7.91
m/f 0.49 0.48 0.49 0.48 0.46 0.41
La 23.9 23.9 14.8 22.7 19.4 12.4
Ce 62.4 61.2 32.6 59.7 43.2 28.6
Pr 8.33 8.27 4.93 8.05 6.35 4.61
Nd 36.1 36.1 21.8 35.1 27.7 20.9
Sm 7.7 7.68 4.85 7.57 5.9 4.84
Eu 2.14 2.14 1.52 2.11 1.74 1.42
Gd 7.11 7.12 4.48 6.98 5.2 4.4
Tb 1.18 1.18 0.72 1.15 0.8 0.74
Dy 6.62 6.57 3.92 6.44 4.1 4.06
Ho 1.26 1.27 0.73 1.23 0.74 0.76
Er 3.56 3.52 1.99 3.43 1.98 2.12
Tm 0.52 0.51 0.28 0.49 0.28 0.31
Yb 3.19 3.2 1.77 3.12 1.7 1.99
Lu 0.49 0.48 0.27 0.47 0.26 0.3
Rb 82.6 84.8 45.2 86.6 61.1 30.4
Sr 648 658 523 644 534 383
Ba 476 464 394 481 344 193
\Y 202 201 175 199 178 184
Sc 26.4 26.8 19.9 26.5 17.8 24.1
Nb 9.6 9.5 5.43 9.37 6.95 4.66
Ta 0.71 0.71 0.42 0.68 0.46 0.35
Zr 214 217 128 211 168 129
Hf 5.72 5.61 3.93 5.51 4.86 3.86
Ga 19.2 19.3 20.4 19.2 21.6 20
U 0.69 0.74 0.9 0.74 0.77 0.6
Th 3.32 3.22 2.67 3.09 2.46 1.72
Cr 324 326 160 350 105 283
Ni 96.6 97.2 72.6 112 55.4 117
Co 33.8 33.5 26.1 35.2 24.3 35.2
Li 56.7 55 46.9 52.8 48.1 41.9
Y 30 30.2 17.2 29.4 17.4 17.7
SREE 164.5 163.14 94.66 158.54 119.35 87.45
LREE 140.57 139.29 80.5 135.23 104.29 72.77
HREE 23.93 23.85 14.16 23.31 15.06 14.68
LREE/HREE 5.87 5.84 5.69 5.8 6.92 4.96
3Eu 0.87 0.87 0.98 0.87 0.94 0.92
LREE/HREE 5.87 5.84 5.69 5.8 6.92 4.96
(La/Sm) 1.95 1.96 1.92 1.89 2.07 1.61
(La/Yb) 5.05 5.04 5.64 4.91 7.69 4.20

TE: Mg® =100 xMg?"/ (Mg?" +Fe?") ; TFeO =FeO+0.8998Fe, O, , N Ay R LR A7 47 4 1L E
(Gill et al., 1981) ;m/f=( TFeO/72)/(MgO/40) ; FRICE & & N0 0% I A Lo R & &

AN 1070
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x2 AEHFELSEMRAEKS LA-MC-ICP-MS $#7A U-Th-Pb FIENTER
Table 2 Zircon LA-MC-ICP-MS U-Th-Pb dating results of bojite in Dong Ujimqi,Inner Mongolia

RS [ 2 LB A%/ Ma
22T/
i 5 U Pb 206 pp/ 27 phy/ 27 ph/ 206 pp/ 27 ppy/
1076 1076 28y . tlo tlo — o sy tlo sy o
AO-1.02 1366 81 0.3028  0.0474  0.0008  0.3373  0.0113  0.0512  0.0016 299 5 295 3
AO-1.03 65 4 1.0229 0.0465 0.0007 0.3403 0.0260 0.0530 0.0041 293 5 297 3
AO—1.06 35 2 1.1345  0.0464  0.0010  0.3295  0.0365  0.0508  0.0062 292 6 289 2
AO-1.07 351 21 0.5198  0.0473  0.0006  0.3481  0.0133  0.0531  0.0020 298 4 303 3
AO—-1.08 242 17 1.0399 0.0507 0.0007 0.3711 0.0156 0.0532 0.0022 319 4 320 2
AO—-1.09 408 25 0.6024  0.0453  0.0006  0.3533  0.0136  0.0562  0.0021 286 4 307 2
AO-1.10 564 37 0.9518  0.0478  0.0005 03195  0.0133  0.0485  0.0021 301 3 282 3
AO-1.11 356 22 0.5513  0.0467  0.0005  0.3421  0.0122  0.0531  0.0020 294 3 299 2
AO—1.12 1065 64 0.4597 0.0473 0.0006 0.3502 0.0112 0.0533 0.0017 298 3 305 2
AO-1.14 439 26 0.2281  0.0488  0.0004 03795  0.0114  0.0562  0.0017 307 3 327 2
AO-1.16 299 19 0.6921  0.0492  0.0006  0.3618  0.0148  0.0540  0.0026 309 4 314 3
AO—-1.17 584 39 0.4705 0.0502 0.0006 0.3687 0.0118 0.0530 0.0016 316 4 319 2
AO—1.20 614 38 0.4823  0.0470  0.0005  0.3752  0.0126  0.0580  0.0020 296 3 323 3
AO-1.22 208 16 1.6944  0.0466  0.0006  0.3458  0.0152  0.0542  0.0026 293 4 302 3
AO—-1.23 393 22 0.2813 0.0457 0.0005 0.3409 0.0117 0.0541 0.0020 288 3 298 2
AO—1.24 277 20 1.4042  0.0483  0.0006  0.3592  0.0141  0.0538  0.0022 304 4 312 3
AO-1.25 86 6 1.4448  0.0465  0.0007  0.3486  0.0160  0.0544  0.0025 293 4 304 3
AO—1.26 495 35 1.2613 0.0482 0.0004 0.3569 0.0091 0.0534 0.0014 304 3 310 2
AO-1.27 242 16 0.7163  0.0492  0.0005  0.3592  0.0138  0.0526  0.0020 310 3 312 3
AO-1.29 212 13 0.6793  0.0481  0.0005  0.3463  0.0132  0.0520  0.0020 303 3 302 3
AO—1.30 1128 73 1.2783 0.0482 0.0008 0.3498 0.0095 0.0524 0.0013 303 5 305 2
AO—1.31 1611 101 0.9774 0.0473 0.0007 0.3530 0.0116 0.0537 0.0016 298 4 307 3
AO-1.32 260 15 0.5638  0.0476  0.0006  0.3527  0.0147  0.0537  0.0024 300 4 307 2
AO-1.02 1366 81 0.3028  0.0474  0.0008  0.3373  0.0113  0.0512  0.0016 299 5 295 2
AO—1.03 65 4 1.0229 0.0465 0.0007 0.3403 0.0260 0.0530 0.0041 293 5 297 2

FEM 20 & & (Na, O+K, 0) /i T 3.47% ~
4.63% 2 8], F¥{H 4.15, K, O/Na, O AN 0.4~
0.78, H K,O % &EH#/NT Na,O &, FESAY m/f
{HH 0.45~0.58 ,Mg"[HA T 52.56~60.82 Z[f],
TAS I (Bl 3—a) Hr HE il s 3878 AR DR A IX
B 7E Si0,—K, O K (& 3-b) o FE L s T A5
PEYE I, 07 HE T R IE A

AR A N A OO0 B Y REE 5,
ARARIE N 87.45 X107 ~ 164.5 x10°°, SE 4 {E K
131.27%10°, %# + 0% B & LREE B9 X M N
72.77X10°~140.57 %10 ,SEH{E N 112.1x10°, &

s oo ZE i X AE R 14.16X107°~23.93%10°, F-
BIE R 19.16x10°°, FH#i +I0 %K (LREE) X T
Mi - JCF (HREE) B¢ & 4, B HM + oo R E
(LREE/HREE) & 4.96 ~ 6.92, V-1l H 5.84,
(La/Yb) =4.2~7.69, FH{H N 5.42, (La/Sm)
1.61~2.07,FHME > 1.91, 0% B oo E 2N
FEH 10 K N A /- 18R B 1 %, LREE/HREE
H4Ra 5  SEu M 0.87~0.98, FHIME K 0.89, 7R
Eu S A,

TE AR NG K 25 i 1 o0 28 BROBE B A A o AL BiE 40
B A S A E o AR SR B AR [R] A A8 b A
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x3 FLOEMABEKEESR Lu-Hf AIEHIESTER
Table 3 Zircons Lu—Hf isotopic results of bojite in Dong Ujimqi,Inner Mongolia
Fy/Ma  7Ovb/THE OLw/THE VOHE/ THS 20 ("7oHE Hf);  &,/(0) eu(t)  Tpm/Ma Tpyy/Ma Srwmr
299 0.04876 0.00139 0.28272 0.00001 0.28271 =2.01000  4.32000 767 1039 -0.96
293 0.02453 0.00071 0.28277 0.00002 0.28277 0.07000 6.38000 672 903 —0.98
292 0.06036 0.00170 0.28281 0.00002 0.28280 1.36000 7.46000 637 833 —0.95
298 0.03190 0.00091 0.28283 0.00002 0.28282 1.95000  8.33000 600 782 -0.97
319 0.03430 0.00095 0.28284 0.00002 0.28283 2.40000 9.22000 583 741 —0.97
286 0.04508 0.00129 0.28278 0.00002 0.28278 0.39000 6.44000 669 893 —0.96
301 0.05045 0.00143 0.28282 0.00002 0.28281 1.61000  7.94000 622 808 -0.96
294 0.05133 0.00143 0.28285 0.00002 0.28284 2.78000 8.99000 575 738 —0.96
298 0.03922 0.00115 0.28278 0.00002 0.28277 0.18000 6.53000 675 898 —0.97
307 0.04559 0.00138 0.28277 0.00002 0.28276 =0.06000  6.44000 689 911 -0.96
309 0.04025 0.00119 0.28279 0.00002 0.28279 0.78000  7.34000 652 854 -0.96
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Fig. 3 TAS classification(a) and SiO,—K,O (b)diagrams of the Dong Ujimgi bojite
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Fig. 4 Chondrite—normalized REE patterns(a)and primitive mantle normalized trace

elements patterns(b) of the bojite in Dong Ujimgqi
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Fig. 5 CL images of representative zircons of the bojite in Dong Ujimqi, Inner Mongolia
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Fig. 6 Zircon U—Pb concordia diagram(a)and weighed mean age(b) of the bojite in Dong Ujimgqi, Inner Mongolia
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