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Geochemical characteristics of Permian adakitic granodiorite in Bayinwula
of Sonid Left Banner, Inner Mongolia

ZHANG Yu-qing
(Inner Mongolia Institute of Geological Survey, Hohhot 010020, China)

Abstract: Permian adakitic granodiorite and quartz-diorite in Bayinwula of Sonid Left Banner are distributed on
the northern side of the Erlian-Hegen Mountain ophiolite zone. The 1:200 000 regional geological survey has as-
signed it to Late Variscan intrusive mass (v8*®)). Studies show that the rocks have characteristics of high alu-
minum (ALO; =13.69% ~16.48% ), higher sodium (Na,O=3.53% ~4.58% ), lower potassium (K,O =
2.12% ~4.10% )and higher strontium(Sr=425.1xX10 %~645.2x10 °),Si0,=62.13% ~72.87%, Y<18
X1079(7.23%X10 °~14.29x10 %), SEu=0.71~0.83. The fractionation of light-weight thulium is sharp
and the partition curve of thulium forms a right-oblique model. Europium anomaly is not conspicuous, suggest-
ing typical adakitic rock. The spidergram of traced elements relative to the original mantle obviously shows a Sr
peak and a Nb valley, and the original earth mantle standard curve is in accordance with that of adakites but ob-
viously different from things of island arc andesite, dacite and rhyolite and continental arc andesite, dacite and
rhyolite. The zircon U-Pb age of granodiorite is 256.1+0.9 Ma, implying a product of Early Permian magmat-
ic movement. Mg* is quite high (>50), indicating that the northward subduction of the Late Paleozoic oceanic

crust experienced partial melting and formed adakitic melt at 75 ~85 km (the transitional point of amphibolite
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facies and eclogite facies) , which then intruded the earth’s crust and eventually formed adakites.
Key words: Permian; zircon U-Pb age; adakitic rock; geochemistry; subduction of oceanic crust; Bayinwula;

Inner Mongolia
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Fig. 1 Geologicl sketch map of the Bayinwula area
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Table 1 Chemical composition of Bayinwula adakitic rock

A NazO

SO, TiO, ALO; FeO; FeO MnO MgO NaO CaO KO P,Os  Los CNK K0 c Mg® KN A
1 3P29- 4 72.87 0.20 14.10 0.70 0.98 0.01 0.48 3.60 1.85 3.30 0.10 1.54 99.73 1.10 1.09 1.59 46.61 0.67
2 1722 67.72 0.60 14.54 1.79 2.83 0.15 1.81 3.60 2.36 2.98 0.15 2.30 100.83 1.08 1.21 1.75 53.27 0.63
3 3P29-14  72.35 0.40 13.69 1.38 1.03 0.10 1.09 3.53 1.35 4.10 0.10 1.35 100.47 1.08 0.8 1.98 65.36 0.75
4  3P30-1-1 68.84 0.50 14.61 2.28 1.64 0.10 1.33 3.54 2.69 3.13 0.10 1.14 99.90 1.04 1.13 1.72 59.11 0.63
5 3GS4010-2  72.68 0.18 14.66 1.48 0.11 0.063 0.29 4.23 1.80 3.58 0.086 0.70 99.86 1.04 1.18 2.06 82.45 0.74
6 3GS3056-3 70.57 0.27 15.27 1.99 0.61 0.067 0.66 4.58 2.34 3.05 0.10 0.54 100.05 1.01 1.50 2.11 65.806 0.71
7 3GS5047  62.13 0.84 16.48 3.06 2.15 0.085 2.95 4.13 4.73 2.44 0.20 0.69 99.885 0.91 1.69 2.26 70.98 0.57
8 3053-1 62.56 1.00 15.76 2.54 2.70 0.16 2.81 3.80 4.19 2.12 0.26 2.10 100.00 0.98 1.79 1.79 64.98 0.54
1—-4 8 1:25 2008 5~7
508 YX-01 ngZIOOMgO MgO + FeO 1~6 7~8
3 3.2
3.1
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Fig. 3 Diagram of K- Ca— Na after Raju 1972
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Table 2 REE contents and parameters of adakite in Bayinwula
and typical rocks

1 2 3 4 5 6
3XT 3XT 3XT
4010-2  3056-3 5047 TTD ADR ADR
La 21.2 23.5 19.1 22.62  29.94  32.01
Ce 39.5 34.7 37.9 41.03  60.15  55.27
Pr 4.28 4.51 5.46 — — —

Nd 18.2 15.9 22.9 18.53  28.27 17.85

Sm 2.81 2.91 4.45 2.88 5.28 6.40
Eu 0.64 0.72 1.12 0.91 1.81 3.60
Gd 2.62 2.65 3.59 2.05 4.26 6.99
Tb 0.31 0.29 0.55 0.30 0.72 0.76
Dy 1.48 1.42 2.9 1.22 3.57 6.88
Ho 0.31 0.35 0.55 — — —
Er 0.82 0.88 1.62 0.64 0.20 5.03
Tm 0.14 0.14 0.27 — — —
Yb 0.95 0.91 1.52 0.65 2.44 4.26
Lu 0.15 0.16 0.26 0.11 0.39 0.47
Y 7.83 7.23 14.29 8.8 27.4 28.5
LREE 86.3 82.24  90.93

HREE 6.78 6.80 11.2

>REE 101.24 96.27 116.48

Y Yb 8.24 7.95 9.40

La Yb 22.32 25.82 12.57

Yb n 4.55 4.35 7.27

La Yb n 15.05 17.41 8.47

La Sm n 4.75 5.08 2.70
Gd Yb v 2.23 2.35 1.90
dEu 0.71 0.78 0.83

DZ T0223-2001
~6 2002

ICP-MS 4

2 YREE=96.27X10"°~116.48x10°
Y<18x10°° 7.23X10 °~14.29x10 ¢
Yb<1.9%107 % 0.91x10 °~1.52x10"°

HREE La Yb>10  12.57 X
107 6~25.82x10°° La Yb y=8.47~17.
41
2001 La Yb y— Yby

4  o6Eu=0.71—0.83

ADR - -
ADR 5

Sr Ba Sr=425.1x10"°~645.2x10"°

>400 < 10°° Ba=4 778.0 X 10 ®~4 993.0 X

10 3 Sry 45.15~58.80 > 40
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Fig. 5 Chondrite-normalized REE patterns of adakite

in Bayinwula and typical rocks
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Table 3 Trace elements content of adakite in Bayinwula and typical rocks

Rb Ba Th U K

Nb Cr La Ce Sr Nd P Ti Y

3DG3056-3 657.0 4778.0 11.7 1.4 25319.31

5.5 10.1  23.5 34.7 425.1 15.9 436.38 1619 7.23

3DG5047 60.80 4993.0 11.0 1.4 20255.63 5.0 659 19.1 37.9 645.2 22.9 872.76 5035 14.29
TTD 41.0 615.0 4.5 0.96 13863.36 6.5 38 22.62 41.03 668.0 18.53 6l1 2518 8.8
ADR 8§3.0 501.0 13.2 3.61 19674.35 15.0 29.0 29.94 60.15 424.0 28.27 916.5 4077 27.4

ADR 109.0 514.0 4.96 0.67 24489.17 158 21.0 32.01 55.27 229.0 17.85 480.1 2938 28.5
0.635  6.989 0.085 0.021 250.000 0.750 — 0.678 1.775 21.100 1.354 95.000 1300 4.550
3DG3056-3 3DG5047 Rb St Ba Th Nb U
508 TTD ADR 2002 Sun & McDonough 1989 TTD -
10000 0.06 e —————
@ 3DG3056-3 N ]
1000 4 = 3DG5047 0.04 i
o RIEFHTTD = [
+ REEIRADR g
] £0.05 ]
100 o BIMADR 5 249
101 “o.03p 2 ]
S L A Y 00906 020 024 028 032 036 040 044
RbBaTh U K Nb La Ce St Nd P Ti Y 160887 024028 0.32 036 040 0.
207Pb/2>>U
6 7 U-Pb

Fig. 6 Primitive mantle normalized spidergram for trace

elements of adakite in Bayinwula and typical rocks

Fig. 7 Zircon U-Pb concordia diagram of adakitic

granodiorte in Bayinwula

206pp, 28y 256.1
3TW3056-3 )
+0.9 Ma
U-Pb 4
7
1996 2002 207pp 25y
1983 2005 06p}, 281 90
27pp 2By 1 2 Defant  Drummond
4 U-Pb
Table 4 Zircon U-Pb analyses of adakitic granodiorite in Bayinwula
wp 107° Ma
) 2[|pr Zl]SPb 2()6Pb 2()7Pb Z(|7Pl, Z(D(pr 2[]7Pb 2()7Pb
) U Pb ng 0ip, 6p, N BEE Zﬂﬁp}; Y L p},
0.04049 0.2873 0.051406
1 50 804 35 0.093 736 0.094 57 255.9  256.5 261.5
15 192 335
0.04073 0.2840 0.05057
2 50 604 53 0.830 75 0.1699 257.4  253.8 221.4
35 412 693
206p, 204pp Pb=0.050 ng U=0.002 ng
26 0.040 73 35 0.04073+0.00035 26 1~2 206pp, 238y 256.1+0.9 Ma
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2002 20 HREE Y
2003
<25 Ma
Mg* 3P29-4  46.61 7
Marc et al. 50
2002 >40 km Mg* 40 2001a
Michael et al. 2003 MORE
1993 Robert et al. 2001c Mg* 45 MORE
2003 Mg*
50 Marc et al. 2002 2002
2003
2003
SiO,
256.1 Ma
Nb - -
MORE —
5
2001a Y Sr'Y
La Yb o
Defant and Deummond = 1990 1993 -
Drummond ez al . 2001 -
256.1Ma
Table 5 Geochemical characteristic values of two kinds of adakites as well as Early Permian granodiorte and
quartz diorite in Bayinwula
1 Il
w SiO, % =56.00 56.06~72.48 70.84 n=6 62.35 n=2
w ALO; % =15.00 <15.00 14.53~19.81 15.00 n=6 16.12 n=2
w NayO w K,O >1.00 1.00~5.57 1.16 n=6 1.74 n=2
w MgO % <3 >6 0.10~2.56 0.94 n=06 2.88 n=2
Mg* >47 <50 58.36 n=6 67.98 n=2
w Sr 10°° >400 <400 355~1512 425.1 n=1 645.2 n=1
wY 10°° <18.00 2.00~15.00 6.9 7.53 n=2 14.29 n=1
w Yb 10°°¢ <1.90 0.17~1.03 0.36 0.93 n=2 1.52 n=1
w Sr w Y >20.0~40.0 38.1~617.5 67 58.80 n=1 45.15 n=1
w La w Yb =10 26.9~142.9 71 24.07 n=2 12.57 n=1
OSr
oEu —=0.60
2003 [ Il
n
(1) . 1996. 1:5
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