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Abstract: Based on the systematic petrology, zircon chronology and geochemistry analysis of the Lanjiayingzi gabiodiorite pluton in the
north of Linxi County in southern Great Khingan Range, genesis of the pluton and the Early Cretaceous tectonic setting are discussed.
Zircon U—Pb dating reveals that the pluton was formed in Early Cretaceous (145.6 +0.6 Ma). Geochemistry of the pluton is
characterized by 53.38% ~54.45% of SiO, contents, 1.34% ~1.43% of K, O contents and 3.85% ~4.05 % of Na, O contents, with
0.8~0.9 of A/CNK, which indicates that the pluton belongs to a calc —alkaline metaluminous magmatic rock.Its MgO and TFe, O,
contents vary from 5.44% ~5.73% and 7.53% ~8.33% respectively, with 36.96 to 38.24 of Mg" values. Combined with the girdle of
plagioclase and the poikilitic texture of olivine in clinopyroxene, it is suggested that the pluton was the product of the fractional
crystallization of mantle—derived primary magma.In addition, the pluton is relatively rich in LILEs such as Rb and Ba, and depletion in
HFSEs such as Nb and Ta, with +5.4 to +9.0 of zircon &,,(t) values , which indicates that the pluton was derived from a depleted

lithospheric mantle that experienced metasomatism from the subduction fluid. The Lanjiayingzi gabbrodiorite and coeval A—type granites
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in Linxi area constitute the bimodal magmatic assemblage, which suggests that they were formed in an extensional setting. Combined
with regional geology, it is suggested that the formation of the Early Cretaceous magmatic rocks in southern Great Khingan Range has
relation with the post—collision extensional setting resulting from closure of the Mongol—Okhotsk Ocean.

Key words: Southern Great Khingan Range; gabbrodiorite; Early Cretaceous; geochemistry; petrogenesis
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Fig. 1 Tectonic division of Central Asian Orogenic belt (a) and simplified regional geological

map of Southern Great Khingan Range (b)



154 M S B IR

GEOLOGICAL BULLETIN OF CHINA

2021 4F

(14 Je il J58 AV R A S A iR A — S s A
N RGE W 35 SR B HA WU SURRE , B 8T R
Rl BRI

TELIER TAE rf B K% 220 B A A
T SR 32 B A X N AT R K s
FIAERG 2 AR TR A PRI o £ B, R
i B AT R B IR M IX T E > H
AT TR T8 75 2 A Pl o i ) 1 S B iR 2l g = 1ol 7
HAF G ARSCGE W AT R
B St bRk v B 22 508 1 M IR R A G
AIPEITEAN B A A 2 AR AUA A BRI A 05T, 458
A R LA 45 DO B BERHR T R 2% 22 0
i BOB X A AR R 15 5

1 DXt 577 55 A SRR

R 2 W Tl B R 3 1 AR AT (181 1 —
a) o MUK AE T A AR Dy 15 ol S AR O
AR, 8 BRI ARV PH LA AR T 45 22 5%
AR AR SR I AR A IR A A
HARARRIR X S e 22 ) T 5l —SR R IR TR R
HE- S PR s IR Bl , R &) 2
Kilvs AeRd s DUREAE, ARk, F20LH
i 9 e R SR 2 B

BIFFE DAL T R % 22 e g B 0 o A AR 4T L L Y
MIGHEIX (1 1-b) o %X Bt A R T

R B M RKAEEA L ARSI, i &
T—RL = F AR PG 4R 00 Al s e i . b
FEIXHE B = 8 e — R b 2 OB, Ok
B — I A KL RS R AN A
fELRMZEZ T 2), RS, ARG IX &
FRESMHERNEK S KR, U A E
AR AE R A B BEA 5 00 L i
F PR 5 R IR 2 78 PR TG b IX 22 DA /IS 2 i s ik
PIER BRI 5010, Hod, 2 RKEFHERA T
SR ELAGPEACZY 10 km , SRR {2 ABKPE2H
ACAFTPG N 55 b AR QAL B S A A, R AR
D 565 DU Z2 A6 P4 i) bR U0 ED (1] 2)

AR A R A T 5 20 4 68, 7 6 1 o K PR
o, BUEHOR (B 3-a) , A A EEHAHK A M
BRGNS AT RLIR S AR (B 3-b)
FHA BB BRSO, K 0.5~1.5 mm, 78 0.2~0.5
mm, F i 70% ~75% , & B A XU AR S5 R (E
3—c) ; WA S HORATRLR B4R 2 0.5 mm, & i
25% ~30% , #l 3  K A) BL R A v 3 A FL I A A
e AR Y A Es H (RI 3—d) . BeAh A A
AL RS B A SRR

2 Tk

2.1 ZETRMIKLEF
AT MR 4 R 2 T DX e

} 1%%
S/ 7

NS

(IE AW/ TR ALY
] EpAst

O #vsd
PR 2l

B HAEATE R A
B AR KA
EIPR

g &

P& 2 bR Ml X Hl T RN SRR o

Fig. 2 Geological map with the sampling location of the Linxi area
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Table 2 Contents of major and trace elements,as well as REE of the Lanjiayingzi gabbrodiorite

MY DX03-1  DX03-2 DX03-3 DX03-4 DX03-5 | HM%5  DX03-1 DX03-2 DX03-3 DX03-4 DX03-5
Sio, 54.09 53.7 53.38 54.45 53.45 Cr 84.4 94.3 109 83.1 84.2
TiO, 0.99 1.05 1.23 1.15 1.16 Hf 2.82 2.88 2.94 2.71 2.81
Al O, 18.49 18.18 17.95 18.61 18.23 Cs 3.09 3.23 2.8 2.19 2.22

TFe, O, 7.95 8.21 8.33 7.53 8.13 Sc 13.6 14.6 15.9 13.8 13.8
MnO 0.11 0.12 0.12 0.12 0.12 Ta 0.3 0.32 0.37 0.34 0.33
MgO 5.54 5.7 5.73 5.44 5.56 Co 29.4 31.4 31.5 27.2 31.3
CaO 7.63 7.66 7.81 7.59 7.73 U 0.86 0.96 0.83 1 0.89
Na, O 3.97 3.92 3.85 4.05 3.9 Sn 1.17 1.11 1.18 1.1 1.04
K,O 1.43 1.34 1.35 1.41 1.35 La 32.9 18.7 102 17 14.8
P,O; 0.22 0.24 0.23 0.26 0.29 Ce 54.7 37.1 140 36 33.6

B it 0.08 0.21 0.05 0.16 0.31 Pr 5.88 452 125 453 4.44
Bt 100.58 100.39 100.1 100.83 100.29 Nd 225 18.9 41 19.2 19.2

A/CNK 0.84 0.83 0.82 0.85 0.83 Sm 4.08 3.89 5.36 4 4.08

Ba 461 452 467 455 444 Eu 1.51 1.48 1.72 1.53 1.47
Rb 27.8 27.7 26.9 28.5 25.9 Gd 3.54 3.43 4.06 3.66 3.68
Sr 818 828 842 839 820 Tb 0.49 0.51 0.55 0.52 0.55
Y 14.8 15.9 16.1 15.7 16.1 Dy 2.8 2.93 3.2 3.09 3.17
Zr 118 115 114 106 111 Ho 0.53 0.55 0.58 0.57 0.57
Nb 4.41 4.71 5.6 5.03 5.02 Er 1.39 1.47 1.45 1.45 1.46
Th 257 2.69 4.17 2.78 2.38 Tm 0.21 0.21 0.22 0.22 0.22
Pb 6.62 6.45 6.66 6.84 6.75 Yb 1.19 1.37 1.32 1.32 1.32
Ga 20.6 20.4 21 20.8 20.5 Lu 0.17 0.19 0.2 0.2 0.2
Zn 76.5 83.5 85.2 75.7 84 Mg” 37.39 37.31 37.09 38.24 36.96
Cu 11.8 9.51 10.7 9.93 13.9 SEu 1.21 1.24 1.13 1.22 1.16
Ni 30.2 32.1 32.6 25.2 312 [(La/Yb)y  18.64 9.20 52.10 8.68 7.56
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Fig. 4 Representative CL images (a) and U—Pb concordia diagram (b) of zircons from the Lanjiayingzi gabbrodiorite
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Table 3 Zircon Lu—Hf isotopic data of the Lanjiayingzi gabbrodiorite

N2 AEIE/ Ma Toyb/THE 7oL/ THE OHE TTHE 20 ep(0) e 1) 20 Tom/Ma - fry g
DX03—1-01 144 0.025142 0.000640 0.282888 0.000019 4.1 7.2 0.7 512 -0.98
DX03—1-02 145 0.021711 0.000557 0.282890 0.000016 4.2 7.3 0.6 508 -0.98
DX03-1-03 146 0.017745 0.000402 0.282911 0.000016 4.9 8.1 0.6 476 -0.99
DX03-1-04 144 0.036712 0.000868 0.282895 0.000019 43 7.4 0.7 505 -0.97
DX03-1-05 145 0.066984 0.001591 0.282905 0.000020 4.7 7.7 0.7 500 -0.95
DX03-1-07 146 0.022079 0.000523 0.282887 0.000017 4.1 7.2 0.6 512 -0.98
DX03-1-08 146 0.020129 0.000501 0.282886 0.000015 4.0 7.2 0.5 512 -0.98
DX03-1-09 148 0.021605 0.000490 0.282877 0.000017 3.7 6.9 0.6 525 -0.99
DX03-1-10 146 0.031634 0.000729 0.282886 0.000021 4.0 7.2 0.8 515 -0.98
DX03-1-11 148 0.053899 0.001231 0.282904 0.000019 47 7.8 0.7 497 -0.96
DX03-1-12 143 0.032645 0.000768 0.282902 0.000017 4.6 7.7 0.6 494 -0.98
DX03-1-13 146 0.027665 0.000595 0.282911 0.000019 4.9 8.1 0.7 479 -0.98
DX03—1-14 146 0.053093 0.001158 0.282896 0.000018 4.4 75 0.6 507 -0.97
DX03-1-15 146 0.033945 0.000623 0.282898 0.000024 45 7.6 0.9 497 -0.98
DX03-1-16 144 0.042239 0.000877 0.282923 0.000019 5.3 8.4 0.7 466 -0.97
DX03—1-17 144 0.031130 0.000635 0.282908 0.000026 48 7.9 0.9 483 -0.98
DX03—-1-18 146 0.045799 0.000869 0.282938 0.000025 5.9 9.0 0.9 443 -0.97
DX03-1-19 147 0.015344 0.000297 0.282887 0.000021 4.1 7.3 0.7 509 -0.99
DX03-1-20 146 0.019434 0.000419 0.282877 0.000020 3.7 6.9 0.7 524 -0.99
DX03—1-22 147 0.040944 0.000848 0.282900 0.000021 45 7.7 0.8 497 -0.97
DX03—1-23 148 0.037534 0.000781 0.282914 0.000026 5.0 8.2 0.9 477 -0.98
DX03—1-24 144 0.056441 0.001153 0.282838 0.000029 23 5.4 1.0 590 -0.97
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