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Yanshanian peraluminous granite in Sumochagan area, Inner Mongolia

XU Dong-qing', NIE Feng-jun', JIANG Si-hong!, ZHANG Wan-yi' and QIAN Ming-ping’
(1. Institute of Mineral Resources, CAGS, Beijing 100037, China; 2. Jinyuan Mining Co., Ltd. of Henan
Province, Lingbao 472500, China)

Abstract: The Yanshanian granite in the Sumochagan area, emplaced between Erlianhaote-Hegenshan and Suo-
lunshan-Xilamulun River deep-rooted faults, is rich in K, Al, Rb, Th and LREE, and depleted in Sr, Ti, P
and Eu, belonging to the high-K calci-alkaline peraluminous granite. eNd(¢) ranges from 0.77 to —4.65, t,pu
ranges from 869 to 1 310 Ma, which is similar to things of the granite of ancient microplate in the Hingganling-
Mongolian orogenic belt. The p values of Pb isotope range from 9.2 10 9.5, with an average of 9.37. The ratios
of 2°Ph/?™Ph range from 18.114 to 19.150, with an average of 18.658, those of *’Pb/*™Pb range from
15.517 to 15.598, with an average of 15.556, those of 2®®Pb/?*Pb range from 38.384 to 39.054, with an av-
erage of 38.614. All these data are plotted in the area between the mantle and the orogenic belt. Geochemical
characteristics of the Yanshanian granite formed in a post-collision extensional tectonic environment indicates
that the Yanshanian granite is a product of the mixture of the crust and the mantle substance. The Yanshanian
granite is very closely related to fluorite and base metal mineralization in the Sumochagan area.
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Fig.1 Schematic geological map of Sumochagan area Inner Mongolia modified after 1:200 000 regional geological map®
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Table 1 Major elements compositions CIPW normative minerals and predominant petrochemical parameters of granite
plutons in Sumochagan area
ABTO03 DLS05 GLS06 ABTO07 GLS08 GLS09 GLS11
SiO, 74.34 74.43 76.01 75.62 77.00 77.01 77.68
TiO, 0.15 0.22 0.23 0.20 0.10 0.12 0.12
ALO; 14.20 13.04 12.45 13.22 12.05 12.04 11.92
Fe,05 0.36 1.56 1.93 0.26 0.71 0.74 1.04
FeO 0.23 0.40 0.29 0.56 0.29 0.28 0.20
MgO 0.13 0.20 0.24 0.25 0.14 0.16 0.16
MnO <0.01 0.01 0.01 0.02 0.01 0.01 0.01
CaO 0.67 0.26 0.22 0.79 0.18 0.16 0.18
Na,O 5.04 4.23 4.73 3.63 3.61 3.26 3.50
K,O 4.06 4.78 3.99 5.04 4.62 4.88 4.46
P,0s 0.03 0.07 0.04 0.05 0.02 0.02 0.02
CO, 0.32 0.32 0.14 0.32 0.23 0.59 0.23
H,0" 0.46 0.44 0.32 0.36 0.60 0.63 0.56
LOI 0.39 0.37 0.28 0.32 0.58 1.61 0.46
F 0.04 0.02 0.02 0.08 0.02 0.03 0.03
99.99 99.96 100. 60 100.32 99.56 99.90 100.08
K,O+ Na,O 9.10 9.01 8.72 8.67 8.23 8.14 7.96
K,O Na,0O 0.81 1.13 0.84 1.39 1.28 1.50 1.27
Q 28.24 30.86 32.15 33.39 38.13 39.26 39.81
An 2.88 0.74 0.73 3.04 0.62 0.46 0.57
Ab 42.97 36.10 40.00 30.80 30.94 27.95 29.83
Or 24.18 28.49 23.56 29.87 27.65 29.22 26.55
C 0.47 0.064 0.08 0.68 0.90 1.24 1.13
DI 52.42 59.35 55.71 63.26 65.78 68.48 66.36
SI 1.32 1.80 2.16 2.57 1.50 1.72 1.72
A CNK 1.02 1.03 1.00 1.03 1.07 1.10 1.09
2.4 ¢ ABTO03 3 7 Mg Fe Ti
o ABT07
@ | TAG aGLS05 PZOS <O . 1 0()
R 20 x GLS06 22
] % GLS08 ’
i Lok oP ¢ GLS09 2
5 +GLS11
< SREE 218.56
X
QL SN X107 ~281.31 X 10" ® LREE HREE = 10.02 ~
z
= 15.22 La Yb y=14.43~114.17 8Eu=0.34 ~
Ro.sf POG
< REG 0.66 SREE =
0.4 . . . : 119.77 X 10 °® ~ 187.60 X 10 ® LREE HREE =
0.5 0.7 0.9 1.1 1.3 1.5
ALy04/(CaO+Na,0+K,0)4r FH 7.29~14.28 La Yb y=6.76~81.36 oEu=0.27
4 ALO;  NayO+K,O - ~0.68
A1203 CaO+ NaZOJr K2O 1 Eu

Eg. 4 Alz()3 Na20+ K20 - Alzo_g GO+ Na20+ Kzo

diagram for plutons of Sumochagan area  sample No. same as Table 1
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Table 2 REE and trace element abundances of granite plutons in Sumochagan area

ABT03 DLS05 GLS06 ABT07 GLS08 GLS09 GLS11
La 55.30 50.90 64.40 30.10 33.20 36.70 34.70
Ce 74.80 133.00 129.00 50.30 68.10 77.00 71.80
Pr 12.60 10.80 13.40 6.33 8.27 9.21 8.83
Nd 47.40 39.70 48.90 21.20 31.10 35.00 34.30
Sm 7.80 6.14 6.98 3.30 5.73 6.50 6.60
Eu 0.83 1.25 1.49 0.70 0.55 0.62 0.57
Gd 6.87 5.97 6.65 2.87 5.43 6.21 6.30
Tb 0.95 0.84 0.90 0.39 0.81 0.96 0.97
Dy 5.02 4.90 4.79 2.13 4.79 5.83 5.63
Ho 0.92 0.97 0.94 0.42 0.92 1.15 1.08
Er 2.70 2.98 2.89 1.32 2.89 3.67 3.35
Tm 0.40 0.42 0.41 0.21 0.43 0.54 0.49
Yb 2.59 2.77 2.64 1.59 2.86 3.67 3.22
Lu 0.38 0.41 0.38 0.25 0.42 0.54 0.48
Y 25.50 27.20 27.30 12.90 28.50 37.80 33.50
SREE 218.56 258.69 281.31 119.77 165.50 187.60 178.32
LREE 198.73 241.79 263.97 111.93 146.95 165.03 156.80
HREE 19.83 16.90 17.34 7.84 18.55 22.57 21.52
LREE HREE 10.02 14.31 15.22 14.28 7.92 7.31 7.29
La Yb x 14.43 83.89 114.17 81.36 7.84 6.76 7.28
oEu 0.34 0.62 0.66 0.68 0.30 0.29 0.27
Rb 135.00 76.30 64.30 286.00 207.00 216.00 201.00
Ba 1661.00 1549.00 1784.00 347.00 481.00 478.00 421.00
Th 16.20 12.40 13.70 37.80 18.30 19.40 20.70
U 2.72 0.87 1.05 1.92 0.80 1.00 1.02
Ta 1.62 0.79 0.81 5.46 1.92 2.17 2.13
Nb 17.50 8.96 9.12 32.30 18.10 20.50 20.10
Sr 163.00 71.00 68.00 122.00 32.00 29.00 29.00
Hf 7.12 6.61 6.87 4.67 4.46 4.91 4.87
Zr 243.00 259.00 275.00 141.00 128.00 141.00 106.00
Sc 3.59 6.08 6.20 1.31 1.71 2.30 2.28
Cr 2.86 3.61 3.22 1.86 1.83 3.54 3.16
Co 0.36 1.75 1.60 1.29 0.49 0.64 0.62
Ni 2.20 2.03 1.84 1.92 1.13 1.23 1.09
Cl 58.00 39.00 91.00 46.00 43.00 36.00 49.00
F 0.04 0.02 0.02 0.08 0.02 0.03 0.03
Cl 58.00 39.00 91.00 46.00 43.00 36.00 49.00
Nb Ta 10.80 11.34 11.26 5.92 9.43 9.45 9.44
Rb Sr 0.83 1.07 0.95 2.34 6.47 7.45 6.93
Th U 5.88 14.29 12.50 20.00 25.00 20.00 20.00
Co Ni 0.16 0.86 0.87 0.67 0.43 0.52 0.57

TiO, =0.217 P,Os=0.022

2.3 K,0=0.03
2 Lachlan White and Chappell
5b 1983 Chappell and White 1992
Nb Sr Ti P Rb Vidal et al. 1982 Harris et al. 1986 Searle and

Th K Ti P K %  Fryer 1986
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Table 3 Nd isotopic composition of granite plutons in Sumochagan area
Smpg g ! Ndpg g ! Sm Nd "Sm "Nd Nd "Nd 26 eNd 138 Ma eNd 0 z3pu
ABTO03 5.97 42.40 0.14 0.085 10 0.512 449 3 -1.72 -3.69 1072
GLS05 4.51 33.85 0.13 0.080 64 0.512 295 5 —4.65 -2.6 1310
GLS06 5.27 41.91 0.13 0.07596 0.512 293 5 —4.61 —2.48 1306
ABTO07 2.40 17.16 0.14 0.084 48 0.512 576 16 0.77 -1.21 869
GLS08 4.32 26.87 0.16 0.097 19 0.512 383 16 -3.22 -4.97 11%
GLS09 4.57 28.31 0.16 0.097 67 0.512 340 4 —4.07 -5.81 1263
GLSI11 4.74 28.72 0.17 0.099 77 0.512 347 7 -3.97 -5.68 1254
38.590 Doe and Stacey 15.8
1974 ABTO07 n= o
W
9.2~9.5 p=9.37 ©n=9.74 .
=)
Doe and Zartman 1979 7 &
% * ABTO03
23 # ABTO07
A A DLS03
Pb 7 | X GLS06
15.2 X GLS08
151F ® GLS09
) + GLS11
15.0 L L -
1 17 18 19 20
206Pb/2()4pb
7 Pb
4 Doe  Zartman 1979
Fig. 7 2"Pb *™Pb versus **Pb 2**Pb diagram of granite
plutons for Sumochagan area the base map after Doe and
4.1 Zartman 1979
4.1.1
0.3 7 CaO Na,0=0.05~0.22
<0.3 7
Chappell and Lee 2003 Na,O + K,O
White 1992 Harris and Inger 1992 Williamson et + MgO + FeO' + TiO, - Na,O + K,0 MgO +
al. 1996 Sylvester 1998 CaO Na,O FeO! + TiO,
Chappell and 8 GLS05 GLS06
White 1992 CaO ABTO03
Na,0<0.3 CaO Na,O>
4 Pb
Table 4 Pb isotopic composition of granite plutons in Sumochagan area
Z(](sl)b 2(D4I)b 2()71)b 2()4I)b 208[)b 2[]4I)b Ma 7
ABTO03 19.150 15.575 39.054 —478 9.4
DLS05 18.571 15.518 38.384 - 149 9.2
GLS06 18.627 15.529 38.499 - 168 9.3
ABT07 18.114 15.517 38.520 212 9.3
GLS08 18.632 15.586 38.586 —40 9.5
GLS09 18.750 15.569 38.586 -172 9.4
GLSI11 18.762 15.598 38.666 - 114 9.5
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