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Geochemical characteristics and origin of garnet migmatitic
granites in Daqingshan area, Inner Mongolia

SONG Hai feng, XU Zhong yuan and LIU Zheng hong
( College of Earth Sciences, Jilin University, Changchun 130061, China)

Abstract: The garnet migmatitic granite (GMG) was formed by partial melting of Ga_Bi gneiss within Ga_Bi gneiss complex of Ar-
chaean khondalites in Dagingshan area, Inner Mongolia, in the process of subhorizontal shearing and granulite facies metamorphism.
The GMG mainly inherited mineral composition and geochemical features from the Ga_Bi gneiss, while its difference from Ga Bi
gneiss in textures and geochemistry ( especially REE) indicates the process of partial melting and evolution. In spite of its small bod-
ies, GMG shows heterogeneity in mineral composition, textures and geochemistry, and can be divided into two types, of which the
former has high K20 and low Na,0, Ca0O, showing apparently positive anomalies and Low ZREE, whereas the latter has low K0
and high Na,0, Ca0, assuming negative Eu anomalies and high 2ZREE. It is suggested that the development of the two types of
GMG s related to the gradual separation of partial melts from the solid residue during the partial melting and subsequent flowing. The
relative lack in the former and enrichment in the latter of the restite and relic minerals, especially the REE behavior_controlling refrac
tory minerals such as garnet. monazite. apatite and zircon. caused the difference in REE distribution of the two tvpes of GMG. The
available data suggest that the GM G was developed in Neoarchaean and is hence quite different from the Paleoproterozoic anatexis de-
rived garnet_bearing granite in Sanggan area.
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Fig. 1 Early Precambrian geological sketch map of Dagingshan area, Inner Mongolia
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1 —granulite; 2 —biotite hornblende gneiss; 3 —khondalite: 4 —garnet migmatitic granite; 5 —quartz dioritic_granodioritic gneiss:

6 —hypersthene quartz dioritie_charnockitic gneiss; 7 —eye_shaped granitic gneiss: 8 —thrust and strike_slip fault;

9 —ductile shear belt; 10 —location of Fig. 2
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Fig. 2 The distribution of garnet migmatitic granite
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I —granulite; 2 —garnet biotite gneiss; 3 —garnet migmatitic granite;
4 —hypersthene quartz_dioritic gneiss: 5 —eye_shaped granitic gneiss;
6 —charnockitic gneiss; 7 —ductile shear belt; 8 —location of section

in Fig. 3; 9 —location and serial number of sampling site
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Fig.3 Mode of occurrence of garnet migmatitic granite
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1 —granulite; 2 —biotite hornblende gneiss; 3 —garnet biotite gneiss;

4 —garnel migmatitic granite; 5 —eye_shaped granitic gneiss: 6 —
charnockitic gneiss: 7 —hypersthene quartz_dioritic gneiss; 8 —dia_

base; 9 —location and serial number of sampling site
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Fig. 4 Characteristics of garnet in garnel migmatitic granite ( - )
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Table 1 Major ( wg/ %) and trace elements ( wp/ 10~ ®) in garnet migmatitic granite and garnet biotite gneiss
by 1 2 3 4 5 6 7 8 9 10 11 12
FE& S LH, b7204_2b D7204_2C h7204 2a B7204.2 B7211_1 2P,b143_1 2P3b15.1 B9175.1 2P:b71.6 2P;b2 1 Xh153
itk A A B B C C D D D E F G
Si0; 66. 20 66. 89 62.70 62.75 61. 64 56. 84 63.70 66. 08 62.99 53.42 71.02 59. 51
TiO 0.10 0.29 0.76 0. 56 0.15 1.03 0.40 0.53 0. 86 1.20 0. 40 0. 80
AlOs 15. 90 15.10 16. 70 17.50 16.20 19.70 15. 96 16. 20 15. 62 22.40 15.04 17. 57
Fea03 0.58 0. 66 1.03 0. 34 1.02 1. 19 3.24 0.35 1.04 0. 68 0.16 1.30
FeO 6. 32 6.23 5.90 5.45 11.20 8.78 3.97 4.17 3. 84 6. 56 2.03 6.32
MnO 0.09 0.07 0.06 0. 05 0.12 0.11 0.09 0.12 0. 08 0.12 0.05 0.07
MgO 1.94 2.71 2.61 2.74 3.81 2.83 2.36 1.95 3.00 3.79 0.90 3.41
Cal l1.61 1. 87 2,18 1. 68 2.42 328 2.80 1.39 2.04 2.93 1.21 3.39
Na,O 2,13 2.48 2.68 3.08 3.25 3.52 3.06 2.83 3.84 4. 06 2.27 3.70
K.0 4.11 2.62 3.96 4. 41 0. 40 1. 26 4.11 4. 80 3.29 2.47 5.82 1. 80
P10s 0.07 0.05 0.05 0. 06 0. 08 0. 10 0.16 0.09 0.22 0. 08 0. 30 0.12
LOI 0.03 0.05 0. 40 0. 40 0.24 0.15 0.21 1.35 1.58 1. 88 0.45 0.77
Total 99. 08 99. 02 99. 04 99. 04 100. 53 98. 80 100. 06 99. 87 98. 49 99. 59 99. 65 98. 76
La 44,08 41. 39 51.20 52.97 44. 98 177. 60 104. 00 63. 00 37.20 65. 10 95. 30 51. 10
Ce 66. 74 66. 55 78. 90 79.91 86. 48 379.20 199. 00 120. 00 55.90 130,00 194,00 96. 60
Pr 7.73 7.39 8.59 8.72 11.03 49.95 24. 50 14. 50 6. 49 15. 10 23.40 11. 00
Nd 24,55 23.05 28. 10 27.59 40.01 175.90 82.70 49. 40 29.90 51. 60 78.70 48. 30
Sm 4.35 3.98 4.12 4. 11 7.91 23.32 11. 60 7.80 4.53 8. 26 12. 40 9.19
Eu 326 2.86 2.99 1.58 .13 1. 83 2.20 1. 74 0. 98 2.42 1.70 1.59
Gd 6. 37 5.79 4.58 4.55 8. 66 13.05 10. 40 7.46 3.27 8. 53 10. 10 6.13
Th 1. 43 1.24 0.94 0.91 1.57 1.90 17 0. 88 0. 39 1.03 0.99 0. 88
Dy 10. 37 9.21 6. 85 5. 81 9. 40 9. 49 4.96 3.87 2.16 4.73 3. 40 4. 88
Ho 2.37 1.81 1.31 .04 1. 80 1.70 1.08 0.82 0. 40 0.98 0. 54 1.02
Er 7.10 4.91 2.92 2,18 4.56 3.89 3.53 2.79 1.03 2.82 1.73 2.95
Tm 1.26 0.77 0. 37 0.20 0. 69 0.52 0.45 0.40 0.15 0. 36 0.17 0. 46
Yb 9.58 5.28 1. 86 1. 18 4. 28 3.17 2.99 2.55 1.03 2.26 1. 06 2.86
Lu 1. 64 0. 87 0.25 0.15 0. 61 0. 46 0.44 0.38 0.14 0.33 0.15 0. 49
Sr 400.00  106.00  473.00  93.00  250.00 406.00 470.00 400.00 366.00 459.00 468.00 423.00
Rb 99. 00 81. 80 140. 00 104.00 4.50 34.00 94, 80 99. 80 101.00  55.90 126.00  43.00
Ba 2379.00 885.00 1204.00 1472.00 114.00 258.00 1247.00 1148.00 966.00 945.00 1766.00 667.00
Th 5.20 6.20 5.20 7.20 7. 80 57.00 26. 80 23.40 1. 50 4.53 30. 60 3.30
Nb 1.90 4.50 11. 00 9. 50 3.10 13.00 30. 20 38.20 20. 10 35.10 30. 80 67. 00
Zr 175.00  294.00 214.00 152.00 212.00 91.00  238.00 196.00 209.00 260.00 328.00 255.00
Hf 4.70 10. 00 4. 40 4. 40 6. 00 2.00 5.10 7.80 10. 00 3.00 10. 50 6.70
Y 61. 30 45.90 34.10 27.20 45.30 36.50 38.30 29. 20 10. 90 31.40 20.70 24.90
Cr 122. 00 169. 00 193. 00 155.00  205.00 167. 00 169. 00 146.00  228.00  379.00 32.50 366. 00
Nax0+ K20 6. 24 5.10 6. 64 7.49 3.65 4. 78 7.17 7.63 7.13 6.53 8.09 5.50
AINKC 1. 46 1. 46 1.32 1. 36 1. 59 1. 50 - - - - - -
2REE 190. 80 175. 10 193. 00 190.90  223.10 842.00 449.02 275.59 143.57 293.52 423.64 237. 44
(La/Yh), 310 5.29 18. 60 30.26 7.09 37.78 23.45 16. 66 24.27 19.42 60. 61 10. 80
Eu’ /Eu 1. 89 1. 82 2.10 1. 30 0.42 0.29 0. 60 0.69 0.74 0. 88 0.45 0.61
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Fig. 6 Distribution of REE in garnet migmatitic granite (a) and garnet biotite gneiss ( b)
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Fig. 7 Multielement diagram for selected major and trace elements in garnet migmatitic granite ( a) and garnet biotite gneiss (h)
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