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Petrogenesis of the Late-Carboniferous Granites of Dalaimiao,
Inner Mongolia and Its Implications for the Tectonic Transformation of

Northern Margin of Xing’an-Mongolian Orogenic Belt

Yang Zeli, Wang Shuqing” , Hu Xiaojia, Xin Houtian, Li Chengdong

Tianjin Center of China Geological Survey, Tianjin 300170, China

Abstract: The Dalaimiao pluton crops out in the northern of Suzuoqi, near the border areas between China and Mongolia, which
is referred as an important component of the Erenhot-East Ujimqin Late Paleozoic arc magmatic belt and its petrogenesis can
provide insights into the tectonic evolution of the northern margins of Xing’an-Mongolian orogenic belt. Based on field investiga-
tion, geochronology and geochemistry, it is found that the pluton lithologically consists of medium-fine grained biotite granites
in the center and medium-grained granites on the margin. Zircon U-Pb dating yields a weighted mean age of 301.24+2.1 Ma
(MSWD=1.2, 20) . indicating these granites were generated during a Late Carboniferous magmatic event. All of these granites
are highly siliceous, Fe-poor, slightly peraluminous, and show enrichments in Rb, Th, U, Pb and depletions in Ba, Sr, P, Nb
and Ta. The medium-fine grained biotite granites are Na-rich, and have high concentrations of heavy rare earth elements

(REE), whereas the medium-grained granites show higher K, O contents, more significant elemental differentiation and nega-
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tive europium anomalies. Dalaimiao pluton shows depleted isotopic compositions with (% Sr/* Sr); = 0.703 6 — 0.707 5,

-

exa (1) =0.08—2.77, and positive ey (z) values of 4.70 —11.50. Integrated geochronology and geochemical data suggest the

Dalaimiao pluton is genetically classified as I-type granites, with some geochemical features of A-type granites. The Dalaimiao

granites derived from partial melting of juvenile crust which were generated by the underplating of mantle material, and were

formed in a tectonic transitional stage from compression uplift to intracontinental extension. Emplacement of Dalaimiao pluton

provides more detailed constraints on the specific timing of tectonic variation in the northern margins of Xing'an-Mongolian

orogenic belt during the Late Carboniferous.

Key words: granites; Late Paleozoic; Xing-Meng orogenic belt; petrogenesis; transformation of tectonic setting; geochemistry.
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Fig.1 Diagrams showing tectonic location (a) and geological sketch (b) of the Dalaimiao pluton
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Fig.2 Field outcrop and microphotographs of the Dalaimiao pluton
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It HPLIE KA M S A R 3, 05 & itk KA 3
B S BUR AT TR AT TR B RS s R AR
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Table 1 LA-ICP-MS zircon U-Pb dating results of the Dalaimiao pluton
o Pb U Th/ [ i % e fE A (Ma)
e (107%) (1076) U 207pp /25y 1o 206 pp /238 J 1o 207 P}, /206 P, 1o 206ph/238 1g 27Ph/2¥U 1o
BESh  TANMI4 R BRG] # . E112°42'22",N44°3010"
14NM14-01 98 1746 0.75 0.495 78 0.006 58 0.047 76 0.000 49 0.075 28 0.000 92 301 3 409 5
14NM14-02 24 450 0.48 0.486 71 0.014 44 0.047 84 0.000 49 0.073 79 0.001 98 301 3 403 12
14NM14-03 36 733 0.51 0.348 05 0.005 94 0.047 60 0.000 47 0.053 03 0.000 84 300 3 303 5
14NM14-04 83 1592 0.85 0.532 02 0.009 37 0.044 38 0.000 44 0.086 94 0.001 48 280 3 433 8
14NM14-05 55 1116 0.49 0.352 15 0.005 47 0.047 81 0.000 47 0.053 42 0.000 75 301 3 306 5
14NM14-06 42 887 0.38 0.345 21 0.005 95 0.047 74 0.000 47 0.052 44 0.000 85 301 3 301 5
14NM14-07 42 883 0.42  0.34552  0.006 60  0.04746  0.00047  0.05281  0.000 93 299 3 301 6
14NM14-08 34 721 0.32 0.344 15 0.006 50 0.047 59 0.000 47 0.052 45 0.000 93 300 3 300 6
14NM14-09 24 551 0.06 0.349 76 0.007 65 0.047 74 0.000 48 0.053 14 0.001 10 301 3 305 7
14NM14-10 44 883 0.50 0.353 02 0.006 02 0.047 99 0.000 48 0.053 35 0.000 84 302 3 307 5
14NM14-11 54 1045  0.64  0.34496  0.00534  0.04801  0.00047  0.05211  0.000 74 302 3 301 5
14NM14-12 50 918 0.86 0.650 98 0.013 71 0.044 00 0.000 45 0.107 29 0.002 22 278 3 509 11
14NM14-13 14 278 0.42 0.348 32 0.011 82 0.048 36 0.000 49 0.052 24 0.001 75 304 3 303 10
14NM14-14 17 346 0.39 0.347 17 0.009 73 0.048 27 0.000 49 0.052 17 0.001 38 304 3 303 8
14NM14-15 61 1259 0.47 0.341 36 0.006 98 0.046 04 0.000 46 0.053 78 0.001 12 295 3 298 6
14NM14-16 28 574 0.32 0.350 94 0.007 91 0.048 87 0.000 49 0.052 09 0.001 12 308 3 305 7
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Fig.3 CL images, localities of the points for LA-ICP-MS measurements and the U-Pb concordia diagrams of zircons from the Dalaimiao

pluton

T 294 ~ 308 Ma, ALl 301.24+2.1 Ma
(MSWD=1.2. 2¢) . Rl A1 st 25 3K V5 7= 4.
32 FERXE

2 G T IR i A R AR B ok R B
AL b R i 1 3 0T R 3 0 A5 R RO O S 8L
B RE P2 A S SR A DU Mk k2
FROE . (D & #E, SIO, i/ T 71.00%0~72.97% H.
AR BE N K5 (2) B B & A e R, KO+ Na, O
HAEL T 7.61% ~8.80% , Tl FF R 15 # (AR) N
2.49~3.22; (D LB A A/CNK =1.04~
1.14,A/NK=1.24~1.37,7E & 4b L5 S #% T
VB 358 2k 4R R X 4L S AR 1 2 e 4 TR E

35Sk i AR B 4 CL B LA-ICP-MS 4347 &5 4 K U-Pb i85 1 &

B AE (Chappell and White, 2001); (4) #44k 85,
B W (Fe, 0,7 =1.73% ~2.64% ,MgO=0.54% ~
0.9%,Ca0=0.81% ~1.88%,P,0; =0.10% ~
0.20 %) & AR T HL R S BIAE R A A it RAE M
HAE XA 1 3R B0 A & RE LR e, 55 O AR BT R
fE A0 5 A BT R A B AR 2 0], B AR
TEP R B m B KB A A B & & &,
K,O/Na, O>1,7E Kl 4a T FE S8R0 B X8 &R
G i AR R = B KRR S K. O/Na, O<1,)8
THNTA 2L TE B da v 1w B e e X K.
33 WEERBLIITE

2 2 G T IR R A R RE S SR R OT R A



514 T3 BRAE + PN 58 i R Ji Mt DX it AR B 2 1 R B g 2 52 3 Ly AU R R 3 A ) A 1 R R 273
R2 FREEAEE (%) HMEMBLTE(0 ) ARREXMRLES Y
Table 2 Major (%), trace and rare earth (10~ %) element contents and related geochemical parameters of the Dalaimiao pluton
PagEa AR AR AL K ARl AR AL A i REE T A Py Aokl AR A A
FE S 14S714 148715 14S716 14S717 14S718 FE AL 14S714 148715 148716 14S717 14S718
SiO; 71.00 71.08 72.97 71.70 71.55 U 1.66 1.18 3.11 2.78 2.31
TiO, 0.37 0.36 0.29 0.35 0.33 Nb 6.58 6.34 9.61 19 16.8
Al O3 14.46 14.52 14.44 14.18 14.36 Ta 0.56 0.55 1.13 2.26 1.53
Fe, 057 2.65 2.41 1.73 2.36 2.53 Pb 12.1 11.7 14 21 16.1
MnO 0.05 0.05 0.04 0.04 0.05 Zr 148 130 134 210 220
MgO 0.90 0.88 0.54 0.54 0.57 Hf 4.43 3.9 4.35 7.22 7.61
CaO 1.79 1.88 0.81 1.30 1.38 Y 16.8 16.8 19.5 68 43
Na; O 3.99 4.14 4.36 3.30 3.72  Zrt+Nb+Cet+Y 215.98 175.54 210.91 374.40 331.10
K;0O 3.62 3.48 3.66 5.50 4.67 10* Ga/Al 1.88 1.89 1.84 2.42 2.49
P> 05 0.17 0.12 0.20 0.15 0.10 La 18.3 8.78 18.2 29.2 10.8
LOI 1.01 1.08 0.95 0.59 0.74 Ce 44.6 22.4 47.8 77.4 51.3
ALK 7.61 7.62 8.02 8.8 8.39 Pr 5.88 3.36 5.76 11.4 5.65
K O/Nay O 0.91 0.84 0.84 1.67 1.26 Nd 23 14.2 21.6 45.8 24.7
AR 2.76 2.74 3.22 2.49 2.79 Sm 4.6 3.44 4.23 10.9 6.81
A/CNK 1.05 1.04 1.14 1.03 1.05 Eu 0.97 0.75 0.63 0.87 0.66
A/NK 1.38 1.37 1.30 1.24 1.28 Gd 4.11 3.31 4.15 11 7.04
Sc 7.37 7.98 4.95 7.65 6.87 Thb 0.63 0.54 0.65 2.00 1.32
\ 35 33.4 20.1 27.8 25.9 Dy 3.29 3.11 3.6 12.4 7.7
Cr 10.8 9.64 5.77 7.37 4.66 Ho 0.61 0.6 0.74 2.46 1.65
Co 4.77 4.34 2.38 2.57 2.78 Er 1.71 1.73 2.1 7.28 4.65
Ni 5.42 4.71 3.44 4.24 3.28 Tm 0.26 0.26 0.32 1.13 0.7
Cu 6.72 7.84 4.2 5.75 7.13 Yb 1.72 1.63 2.14 7.19 4.63
Ga 14.4 14.5 14.1 18.2 18.9 Lu 0.26 0.24 0.33 1.05 0.71
Zn 42.5 37.8 23 31.2 35.2 2 REE 109.94 64.35 112.25 220.08 128.32
Cs 0.98 1.48 2.87 3.26 5.43 LR/HR 7.73 4.63 7.00 3.94 3.52
Rb 91 110 145 188 200 (La/Yb)n 7.17 3.63 5.73 2.74 1.57
Sr 255 237 129 159 130 (La/Sm)y 2.50 1.61 2.71 1.69 1.00
Ba 674 493 423 443 260 (Gd/Yb)x 1.93 1.64 1.56 1.23 1.23
Th 8.19 6.59 14.5 18.2 15 JEu 0.67 0.67 0.45 0.24 0.29
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Fig.4 Major element variation diagrams for the Dalaimiao pluton
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Fig.5 Primitive mantle-normalized trace element spidergrams (a) and chondrite-normalized REE distribution patterns (b) for

the Dalaimiao pluton

R b 18 A v AL B 4% McDonough and Sun(1995) , BRKL 51 7 4% #E AL 4 Boynton(1984)

F3 EREEE S-NdEALEAK
Table 3 Sr-Nd isotopic compositions of the Dalaimiao pluton

FE W (Ma)  87Rb/%6 Sr 87Sr/86 Sr (37Sr/%Sr); M7Sm /1 Nd M3 Nd/ " Nd (MENA/ MM N eNd T2om (Ga)

14S714 301 1.032 6 0.708 030 0.703 60 0.126 5 0.512 641 0.512 391 2.77 0.84

148715 301 1.343 2 0.710 180 0.704 43 0.153 2 0.512 612 0.512 310 1.17 0.97

14S717 301 3.4259 0.722 180 0.707 51 0.150 5 0.512 681 0.512 384 2.62 0.85

145718 301 44590  0.725 448 0.706 35 0.174 4 0.512 598 0.512 254 0.08 1.05

R4 BRBEEFED HIRULESNER
Table 4 Zircon Hf isotopic compositions of the Dalaimiao pluton
SE AER(Ma) 1SYb/THE  USLu/UTHE VSHE/THY 2%  (BHE/YTHD; en(0) 26 Tom(Ga) Toom(Ga)  from
14S714.3 300 0.054 8 0.001 414 0.282 860  0.000 016 0.282 852 9.0 0.6 0.56 0.89 —0.96
14S714.5 301 0.1227 0.003 037 0.282 833 0.000 021 0.282 816 7.8 0.7 0.63 1.00 —0.91
14S714.6 301 0.069 4 0.001 800 0.282 810 0.000 017 0.282 800 7.2 0.6 0.64 1.05 —0.95
14S714.7 299 0.063 9 0.001 606 0.282 932  0.000017 0.282 923 11.5 0.6 0.46 0.66 —0.95
14S714.8 300 0.084 7 0.002 183 0.282 788  0.000 019 0.282 776 6.3 0.7 0.68 1.13 —0.93
14S714.9 301 0.067 2 0.001 733 0.282 818  0.000 022 0.282 808 7.5 0.8 0.63 1.03 —0.95
14S714.10 302 0.090 3 0.002 224 0.282 861 0.000 018 0.282 848 9.0 0.6 0.57 0.90 —0.93
14S714.11 302 0.051 0 0.001 422 0.282 863  0.000 029 0.282 855 9.2 1.0 0.56 0.87 —0.96
14S714.13 304 0.048 5 0.001 289 0.282 735 0.000 024 0.282 728 4.7 0.8 0.74 1.28 —0.96
14S714.14 304 0.057 7 0.001 497 0.282 749 0.000 024 0.282 740 5.2 0.8 0.72 1.24 —0.95
14S714.15 295 0.086 9 0.002 067 0.282 840 0.000 019 0.282 829 8.1 0.7 0.60 0.97 —0.94
14S714.16 308 0.065 1 0.001 520 0.282 785 0.000 024 0.282 776 6.5 0.8 0.67 1.12 —0.95
ab R MR AR KA B TR & AN L T 220.08, 8 i1 T4 3 Z1 L, 0Eu=10.24~0.29, % {k | A

RO R T ORI R

A RE L AR K AR

W S A IS 0 v S 7 g P 7 A 5 (T8 5b) L L AR
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0.45~0.67 MHZ T PR Bx KM ARER -
SRR, (La/Yb) = 1.57~2.74, [7) I 7 + & 5 0
1 R AR L T RTE 2 REE=128.32~

FEHA HFORLAE B A TR IR BH S i AR A 4 B8 45 A B A
B A S B A S B A S i o T
B8, L H AR A 1 e CE AL, 1989).
3.4 Sr-Nd-Hf Bz %

3 HN T IRk A AR SR PEAE S A Srl Nd
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M EIAE 5 U ER AL SRR AE | L A A A/CNK i K36
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RIAE 4 5 A s A8 AR AE . 2 P, O & i 54K BT
D AET SHALK & SRy WAs T FERZ
BB RUEE N TEKAE, 5 A BIEKE
FOKFRIEARTE , 55 AME Whalen et al. (1987) 42 1 Y
PL 10 000X Ga/Al B 0 Ak A #9465 55 0 1) & i
th 3R SE AR 10 000 X Ga/Al 2846 F 1.84~2.49,
&F A BIAE AR TR B 7a, 7b), Zr + Nb+
CetY=(175~374) X 10 °, il A BIAE A KT
350X 10 "B HRME R AF . 78 A BUAE i A i i o R H
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7d) FEIN 4 B A AR P R I T
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