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The genesis and dating of the Early Permian granitic rock in the north of
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Abstract: The Permian granitic rock near the Chaokewula Mountain in the north of Xilin Hot area are very important for the study
of the structural and magmatic acitivities in eastern Xing'an— Mongolian orogenic belt. The purpose of this study is to discuss the
petrogenesis and tectonic setting based on detailed investigation of petrography, litho—geochemical characteristics and zircon U—Pb
chronology of the granitic rock. The rocks are mainly composed of syenogranite, monzonitic granite and orthophyre. Geochemically,

the granites are characterized by rich silicon and alkalis as well as depletion of calcium and magnesium, thus belonging to
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aluminous— peraluminous alkali granite. The rare earth elements demonstrate a slightly high degree of fractionation, and are
characterized by richness of LREE and poorness of HREE. The rocks exhibit significant negative Eu anomalies. Trace element
analyses show that the rocks are enriched in Rb, Th, K, La, Ce, Nd, Zr, Hf and Sm and depleted in Ba, Ta, Nb, Sr, P and Ti. The
zircon saturation temperature of rock is 802°C, with geochemical characteristics of low Sr and high Yb, showing that the rocks were
formed in an environment of high temperature and low pressure. Combined with the geological and geochemical data, the authors
hold that the rocks belong to aluminous A—type granite, and the sources of rocks were formed in an island—arc environment. The
zircon U—Pb age of syenogranite is (275.6+1.3) Ma, and the zircon U—Pb age of orthophyre is (274.2+1.4) Ma, respectively. These
results indicate that the rock body was formed in late period of early Permian. With a set of volcanic rocks of Amushan Formation as
the research object, the authors obtained the zircon U— Pb age of andesite. Combined with the palaeontology, granitoids and

chronological evidence, the authors consider that the Hegenshan Ocean was closed and completed the transformation from collision

to post—collision during the period from late Carboniferous to late Early Permian.
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Table 1 Major elements compositions of intrusive rocks (%)
HABR IERAERE IEKE TR
EFES S P33Gs-1 P33Gs-2 P34Gs-1 P34Gs-2 P37Gs-1 P37Gs-2 P38Gs-2 P38Gs-3 P51Gs-2 PM51GS-4
SiO, 76.18 77 77.66 79.4 74.22 74.5 75.62 76.08 73.8 74.68
TiO, 0.23 0.24 0.24 0.06 0.3 0.26 0.22 0.24 0.22 0.20
ALO; 11.68 11.68 11.04 10.02 12.47 12.76 12.76 12.52 13.38 13.74
Fe,O; 1.52 0.72 0.5 0.19 1.2 1.18 1.24 0.58 0.87 1.29
FeO 0.5 0.2 0.19 0.14 0.54 0.44 0.46 0.52 0.46 0.46
MnO 0.01 0 0.12 0.14 0.12 0.08 0.12 0.042 0.03 0.03
MgO 0.56 0.4 0.85 0.54 1.14 0.66 0.25 0.5 0.35 0.43
CaO 0.79 0.63 0.54 0.61 0.53 0.46 0.34 0.41 0.41 0.45
Na,O 3.15 2.83 2.36 2.34 3.35 3.17 4.16 2.74 3.61 3.24
KO 4.44 4.64 5.82 5.44 4.71 5.23 3.82 5.09 5.1 3.9
P,Os 0.05 0.025 0.024 0.011 0.025 0.039 0.06 0.12 0.11 0.035
A/CNK 1.022 1.079 0.989 0.924 1.078 1.089 1.1 1.163 1.096 1.325
AR 3.04 2.7 2.38 2.57 3.13 2.84 4.12 2.47 32 2.68
DI 92.16 94.25 94.26 96.26 91.36 92.9 93.63 93.4 94.54 91.2
SI 5.54 4.57 8.76 6.25 10.46 6.21 2.53 5.31 3.38 4.64
R 2881 3051 2969 3207 2634 2596 2632 2894 2438 2903
R, 344 321 319 292 363 336 301 317 329 344
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Table 2 REE and trace elements compositions of intrusive rocks(10°)

FEREER S EKA LA IEKREA ZRKAEHE
iEFEgS P33Gs-1  P33Gs-2  P34Gs-1  P34Gs-2 P37Gs-1 P37Gs-2 P38Gs-2 P38Gs-3 P51Gs-2  PM501GS-4
La 324 19.9 420 13.0 31.5 26.1 23.4 29.2 23.9 22.92
Ce 95.9 68.9 102 33.8 61.3 55.3 50.1 58.6 56.4 51.18
Pr 10.8 6.32 13.8 3.46 8.05 6.59 6.22 7.01 6.82 6.09
Nd 40.9 22.0 51.8 11.1 28.4 232 22.0 24.4 24.5 23.76
Sm 10.4 5.74 12.6 3.26 5.99 4.85 4.99 521 5.61 5.11
Eu 0.566 0.144 0.630 0.177 0.459 0.450 0.524 0.455 0.57 0.48
Gd 10.5 6.38 12.2 5.60 6.22 4.41 5.00 4.95 5.15 5.26
Tb 226 1.68 2.58 1.94 1.30 0.832 1.01 0.957 1.04 0.92
Dy 14.0 12.1 16.3 15.9 8.01 4.97 6.06 5.79 6.13 5.83
Ho 2.99 2.82 3.48 425 1.75 1.07 1.28 121 1.27 1.21
Er 9.39 9.50 10.6 15.4 5.14 3.30 3.94 3.72 3.73 3.69
Tm 1.71 1.82 1.88 2.99 0.863 0.589 0.696 0.664 0.656 0.60
Yb 10.8 12.4 11.9 19.9 5.41 3.86 441 428 4.07 3.85
Lu 1.49 1.72 1.45 2.89 0.749 0.542 0.616 0.590 0.555 0.58
Y 85.0 81.8 104 153 53.1 314 37.5 35.3 36.6 35.78
SREE 24409 17140 28288  133.63  165.15  136.04 13031  146.99  140.37 131.48
LREE 190.94  123.03 22249 64.84 13570 11649  107.30 12483  117.78 109.53
HREE 53.15 48.37 60.39 68.79 29.45 19.55 23.01 22.16 22.60 21.94
LREE/HREE  3.59 2.54 3.68 0.94 4.61 5.96 4.66 5.63 521 4.99
Lay/Yby 2.15 1.15 2.54 0.47 4.17 4.85 3.81 4.89 421 427
SEu 0.16 0.07 0.15 0.13 0.23 0.29 0.32 0.27 0.32 0.28
Sc 3.10 2.02 2.59 1.49 3.39 3.53 4.01 4.07 4.44 5.56
Co 1.50 1.35 0.78 0.86 1.69 1.50 3.41 1.99 2.09 236
Rb 160 194 223 214 147 116 128 171 128 104.7
Zr 256 143 234 183 180 182 181 175 192 1723
Nb 11.2 11.8 8.63 10.8 6.56 5.68 5.76 5.10 4.25 6.46
Cs 2.84 5.42 2.84 1.98 4.99 475 420 4.67 2.64 2.23
Hf 14.5 8.43 12.5 9.35 7.32 731 7.23 7.15 6.81 6.42
Ta 1.22 1.73 0.84 1.02 0.90 0.71 0.65 0.60 0.51 0.97
Th 15.7 19.3 14.5 15.0 15.6 14.8 15.2 15.5 11.2 10.74
Ba 166 73.2 227 240 384 530 341 451 489 495.6
Cr 12.7 7.54 3.80 3.28 11.8 14.3 11.7 14.7 9.37 13.69
Ni 5.95 113 459 3.13 6.49 8.97 8.54 4.95 4.67 3.96
Sr 419 20.1 314 25.6 51.6 72.5 32.7 46.1 37.7 47.58
\ 12.4 9.62 5.27 433 114 13.6 12.0 17.7 14.2 14.98
100. ¢ 1000. g b
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Fig.4 Primitive mantle—normalized REE patterns (a) and primitive mantle—normalized trace elements spidergram (b)
(after Sun et al., 1989)
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M Y F2 B R DX 2R A B0 py R
M1 5 (B L, 2003 3 RARITEE,2007)

TE (Na,O+K,0 )/CaO—(Zr+Nb+Ce+Y) 1l K H) 51
RIfige (B 7) R 23 T A BUE S A R S5 10
M. S T HYAE e g DX AR sk 90 DX 3, s A0 432 A
K2R, X R ARG AR5 (DDA 93.40,
[ 45 P8 8 (SD -1 5.77, 7 o0 S48 BOMMI [ 2545
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SR 285 RAI, T 45 6 45 O T RRIE 25 ) (B
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15 A A S R
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ISR TR B A B S A Rb &, KT 270x10°,
FAXHIE Ba, Sr. Zr+Nb+Ce+Y 5 15 43 5 1 B AL i) 5 1Y
T 181 B ARG (HM 764°C ) , A TR 5 4 1 iR
i AT 800°C (B /MBS, 2009)
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T PO 75t A S B S AH OGP, e mT AHERR Sl S 7Y
e A nl et
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1.22%, 5570 5 VAR < 5 FeOT & A7 7E It 22
ST CE T R & 104.7x10°~223%10 ¢, #4118
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Fig.6 CL images of zircon from the intrusive rocks

(Watson et al.,1983) . 45 A A Ze & Al E T
R mi AL R A A i AR T R IX AR
AR5 10 R B 4R R T 790°C ~810°C , F-
802°C , =y T =1 43 5 1 B K <) 2+ 19 JE b et B ¥ M
764°C, BT LUIHERR R TRIAE B 25 1) 7T e

A BUAE 5 A e W) 8 SR g (alkaline) 72 7K
(anhydrous) LA & JE j T 9F #& 111 (annrogenic ) ¥ 53
(Loiselle, 1979) . A BUAY (i 4 1 55 2 Bl A 2580,
AL O A 2, I R B AS B 5 2 55 el —of

FRBUA 2R 55 ) R A 2R AE (IR IEAE , 2012) o BFSE
RHUTEW Y b ARG R AR A & A
B I €A™ 0, A AE R 5 AN B B PR I ™ 1 9 MR
T Z AR BT AE A ISR T A R X e T
(RPFA,2007 ;35105 ,2008) o

HiBR AL S R AE 2 0] A FRUAE ) S ) B TR B
1M REE Al i 70 2= 404 B B B 0 01 A 3T B
Z— , AL A e B B ER A 2 R E 2 SiO,.
# ALO,(— M 12%~13%) .Sr.Ba .Eu.Ti.P,REE
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Fig.7 (Na,0+K,0)/CaO—(Zr+Nb+Ce+Y) petrogenetic
discrimination diagram (after Whalen et al.,1987)
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818 A TEIAE 2 Nb—Y—Ce [&1fift (RS89 Eby, 1992)

Fig.8 Nb—Y—Ce diagram of A—type granite (after Eby, 1992)
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