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ZIRCON U-Pb DATING, GEOCHEMISTRY AND THEIR SIGNIFICANCE OF THE
EARLY CRETACEOUS CHAOYANGGOU GRANITES IN LINXI, INNER MONGOLIA

WAN Le', LIU Zheng-hong', LI Gang', XIN Hou-tian’
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2. Tianjin Institute of Geology and Mineral Resources, CGS, Tianjin 300170, China

Abstract: The Chaoyanggou pluton in Linxi area, Inner Mongolia, is tectonically located in the east of Xingan-Mongolia
orogenic belt between the North China plate and Siberian plate. The LA-ICP-MS zircon U-Pb dating for the Chaoyanggou
rock body indicates that the granite was emplaced in Early Cretaceous ( 126.2+2.5 Ma) . The intrusive rock is geochemically
characterized by high SiOy( 68.5% — 72.1%) , ALOy( 14.05% — 14.95%) , alkali( K,;0+Na,0=8.34% — 10.03%) and Fe,0;
(227% - 4.15%), belonging to quasi aluminum and calc-alkaline granite, with A/CNK=0.97 — 1.09 and high Mg* values
( 12.66 — 15.02) . The pluton shows relatively more enriched LREE( 124x10° — 199x107) in comparison with HREE( 15x
107 — 21 x107). It has evident negative Eu anomaly, with distinct negative Ba, Ta, Nb, Sr, P and Ti anomalies and
enrichment of LILE such as Rb, Th, U and K. Based on the ( Yb+Nb)-Y and R1-R2 diagrams, all samples fall in post-

collisional granite area and late orogenic granite area. Considering the regional geological setting, it is concluded that the

Chaoyanggou granite pluton is the product of extensive background after collision.
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Fig. 1 Regional geological and structural map of the Chaoyanggou intrusive rock

( Xinmin fm.) ;2— ( Shoushangou fm.) ;3— ( Linxi fm.) ;4— (' granite porphyry) ;5— ( granodiorite) ;6—

( porphyritic moyite) ;7— ( unconformity) ;8— ( fault) ;9— ( age sampling position) ;10— ( geochemical

sampling position) ;11— ( study area) ;12— (' country border) ;a [ 3];b

. 1971.
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Fig. 2 The Chaoyanggou K-feldspar granite

a— ( hand specimen) ;bh~f— ( X microphotographs) ; Kfs— ( alkali feldspar) ; Pl— ( plagioclase) ;
Hbl— ( hornblende) ; Q— ( quartz)
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U-Pb 4.49%~5.53% ,Na,0  3.85%~4.5% ,A1,0;  14.05%~
14.95% ,Ca0  0.68%~1.64% ,MgO  0.18%~0.35%,
LA-ICP-MS , Mg*  12.66~15.02, ( K;0+Nay0) 8.58% ~
GJ-1  SRM610 , 9.47% ,Na,0/K,0=0.7~0.95,A/CNK=0.97~1.09 ( 1).
, 30 pm AR-Si0, , ( 3a) ,
Anderson ¥ ; TAS ,
Pb , ICP-MS ( 3b) ; A/CNK-A/NK
DataCal U-Ph , Isoplot ( 4a) .
, , , ,CIPW
lo (9] , 1%,
( Si0,=68.5%~72.1%) ,A/CNK 1.1,
4 I Lio-1 = Si0,-Ce (  4b),
4.1 I )
I
, Si K. Na . Fe, 4.2
Ca Mg ; 510, 68.5%~72.1% ,K,0 6 ,
3 AR-Si0, (a) TAS (b)

Fig. 3 AR-SiO, diagram( a) and TAS diagram( b) of Chaoyanggou granite

4 A/CNK-A/NK

Si0,—Ce

Fig. 4 A/CNK-A/NK and SiO,-Ce diagrams of Chaoyanggou granite
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Table 1 The contnts of major elements, trace elements and rare earth elements in Chaoyanggou granite
P17YQ4-1 P17YQ5-1 P17YQ7-1 P17YQ7-2 P17YQ8-2 P17YQ10-1
Si0, 69.8 68.5 70 72.1 69.6 69.7
ALO; 14.75 14.95 14.7 14.05 14.65 14.75
Fe,0; 3.69 4.15 2.9 2.27 3.81 3.85
CaO 0.68 1.64 1.03 0.81 1.51 1.62
MgO 0.27 0.35 0.24 0.18 0.34 0.34
K0 5.53 4.7 5.31 4.75 4.49 44
Na,0O 3.85 441 4.16 45 4.09 4.22
TiO, 0.35 0.38 0.26 0.22 0.34 0.35
P,0s 0.09 0.09 0.06 0.07 0.07 0.08
MnO 0.03 0.06 0.03 0.04 0.06 0.06
LOI 0.92 0.53 0.55 0.53 0.63 0.52
Total 99.96 99.76 99.24 99.52 99.59 99.89
Mg’ 12.66 14.31 14.08 13.58 15.02 14.89
Na,0+K,0 9.38 9.11 9.47 9.25 8.58 8.62
Na,0/K,0 0.7 0.93 0.78 0.95 0.91 0.96
A/CNK 1.09 0.97 1.01 1 1.02 1
Cr 20 20 30 20 20 20
Rb 250 204 218 206 1735 159
Cs 4.79 6.3 6.16 5.61 8.27 6.96
Sr 240 219 160 119.5 197 199.5
Ba 974 858 652 533 809 831
Vv 29 26 6 5 12 12
Nb 10.1 10 10.5 12.6 10.2 9.7
Ta 0.7 0.6 0.8 1.2 0.9 0.9
Zr 266 286 378 324 271 288
Hf 7.5 7.4 9.1 8.6 7 7.5
U 4.17 4.73 3.36 4.68 3.84 322
Th 15.4 13.25 17.8 21 14.2 12.1
La 41.1 355 453 37.3 29 26
Ce 74.6 723 104 753 67.9 58.5
Pr 9.47 8.39 9.81 7.87 7.53 6.77
Nd 359 32.1 333 27.7 29.1 26.5
Sm 7.39 6.95 6.08 5.06 6.41 59
Eu 1 0.93 0.58 0.41 0.84 0.81
Gd 6.53 5.95 4.47 4.23 5.82 5.55
Th 1.04 0.94 0.73 0.69 0.92 0.92
Dy 5.71 5.11 4.23 4.27 5.41 5.29
Ho 1.17 1.07 0.87 0.89 1.06 1.02
Er 3.02 3.03 2.44 2.63 2.94 3.05
Tm 0.41 0.38 0.36 0.38 0.4 0.42
Yb 3.09 2.95 2.51 2.75 2.83 2.86
Lu 0.44 0.45 0.38 0.43 0.42 0.43
Y 342 314 24.8 26.6 31.5 30.9
> REE 190.87 176.05 215.06 169.91 160.58 144.02
LREE 169.46 156.17 199.07 153.64 140.78 124.48
HREE 21.41 19.88 15.99 16.27 19.8 19.54
LREE/HREE 791 7.86 12.45 9.44 7.11 6.37
oEu 0.43 0.43 0.33 0.26 0.41 0.43
( La/Yb) y 8.97 8.11 12.17 9.14 6.91 6.13
:Mg=100% [ MgQ MgO+Y FeO) I ) ;AICNK= ALOY CaO+Na,O+K,0) | ; LREE=Lat+Cet+Pr+Nd+Sm+Eu; HREE=Gd+Tb+Dy+Hot+Er+Tm+Yb+Lu;

> REE=LREE+HREE{ La/Yb) % La&/0.33)( Yb/0.20) ;6Eu=Euy Gd+Smy) /2. : %, N 10°¢ ).
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SREE=144%x10°~215x107°, , “ VT

( LREE/HREE=6.37~12.45) . (  5b). St Yb ,Sr<

( La/Yb=2.75~4.74), . 400x107°,Yb>2x10°. I

.Eu , 4.3 U-Pb
Ba . Ta Nb.Sr.P Ti — , 100~200 pm, — ,
, Rb.Th .U .K ( 5a). ( 0. Th/U
5 (a) (b
( [ 15-16])

Fig. 5 Primitive mantle-normalized trace element spidergrams( a) and chondrite-normalized REE patterns( b) of Chaoyanggou granite
( After References[ 15-16])

6 ( PI7N-1)CL | 25ph/38U

Fig. 6 CL images of zircons from Chaoyanggou granite with surveying spot numbers and **Ph/**U ages
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Fig. 7 U-Pb concordia diagram for Chaoyanggou granite
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Fig. 8 Initial values of Sr and Pb-Ce vs. Pb diagrams of the Mesozoic volcanic intrusion
( After References[17- 18])
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2 P17N-1 LA-ICP-MS U-Pb
Table2 LA-ICP-MS and U-Pb data of the Chaoyanggou granite in Linxi
/Ma
PI7N-1 PRIOT TR0 LAO? Th/UWPbF%Pb lo Pb/U 1o ™Pb/¥U 1o Pb/PTh 1o Pb/*Pb lo Pb/U lo Pb/U lo ™Pb/*Th lo
1 12 311 544 068 005 001 0.3 002 002 000 001 000 238 289 127 16 121 3 120 4
2 20 468 816 070 0.05 000 015 001 002 000 001 000 353 127 146 10 133 3 126 8
3 6 163 257 058 0.06 001 015 001 002 000 001 000 474 165 139 12 126 3 123 10
4 11 324 38 101 005 000 0.16 001 002 000 001 000 35 133 148 11 136 3 116
5 3 46 108 052 0.06 001 014 002 002 000 001 000 414 347 134 20 118 5 116 4
6 4 89 169 055 0.06 001 0.15 002 002 000 001 000 58 192 143 16 130 5 112 12
7 2 50 97 058 006 001 015 002 002 000 000 000 706 166 139 14 127 5 95 11
8 3 57 128 056 005 001 0.14 002 002 000 000 000 38 224 134 16 127 4 95 8
9 6 162 249 086 0.05 001 014 001 002 000 000 000 337 181 132 13 126 3 92 8
10 10 353 396 1.10 0.05 000 0.14 001 002 000 001 000 316 173 133 12 121 3 104 7
11 10 300 422 092 005 000 013 001 002 000 000 000 199 123 121 8 122 3 9% 6
12 6 160 229 089 005 001 013 001 002 000 001 000 232 157 123 11 124 4 104 7
13 11 304 458 086 005 000 0.13 001 002 000 000 000 159 98 126 7 124 2 99 5
14 6 158 227 085 005 001 014 002 002 000 001 000 270 192 132 14 132 4 112 7
15 64 334 1633 070 005 000 026 001 004 000 001 000 342 49 238 7 226 3 195 10
16 6 145 255 074 005 000 0.3 001 002 000 001 000 146 139 126 10 127 3 109 7
17 5 84 208 054 005 001 014 001 002 000 001 000 307 144 135 10 127 3 120 9
lo
. , (9] ’
e 1) ( 9.9~15.9) £30 (31
e t) ( 3.4~13.9), -
(23] (2
) )
| Sr.Ba.P'* | Ba.Sr Rb-Sr 165 Ma,
Ca0 , Ca - (32
[25—26]‘ (
)
b 307 )
Si0, ,P,05.AlL,0; . Fe,05,Ca0 | — ( 143~127 Ma)
TiO,  MgO , KO Si0, L2,

5.2

[ 33-34]

[ 28]
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Fig. 9 The( Yb+Nb)-Rb diagram of Chaoyanggou granite
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Fig. 10 The R1-R2 diagram of Chaoyanggou granite
1— ( mantle plagiogranite) ;2— ( pre-
collisional granite) ;3— ( posit-collision uplift
granite) ;4— (' late orogenic granite) ;5— A
( anorogenic A-type granite) ;6— S ( syn-collisional S-

type granite) ;7— A ( post-orogenic A-type granite)
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