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Geochemical characteristics of A-type granitic gneiss in Lanshantou of
Jiaonan and the genesis of its protolith

ZHOU Kai-fu, XUE Huai-min and LIU Fu-lai
(Key Laboratory for Continental Dynamics of Ministry of Land and Resources, Institute of Geology, Chinese Academy of
Geological Sciences, Beijing 100037, China)

Abstract: Chemical components of Jiaonan granitic gneiss indicate that SiO, and Al,O5 contents of the samples
range from 68.4% to 78.2% and from 11.34% to 15.84%, respectively. TiO,, Fe,O;, FeO, MnO and MgO
contents are obviously low; Fe;O;=0.69% ~2.12%, FeO=0.18% ~1.56% and MgO=0.05% ~1.53%.
Na,O, K,O contents of the rock are high and CaO is evidently low, with Na,O+ K,O being 8.32% ~10.33%,
K,03.87% ~5.24%, and CaO 0.19% ~1.27% . The REE patterns are characterized by obvious enrichment
of light rare earth elements, clear deficiency of heavy rare earth elements, and medium-intense negative Eu
anomalies. In the MORB normalized multi-element variation diagram, multi-element variations show the relative
concentration of K, Rb, Ba and Th, evident depletion of Ti, Nb and Ta, and clear negative P anomalies. The
protolith of granitic gneiss in Jiaonan belongs to A-type granite formed in volcanic arc tectonic surroundings un-
der the action of tensional force. The source rock of A-type granite might have been derived from partial melting
of the lower crust K-rich metabasalt formed in Neoproterozoic. It was formed at the temperature up to 1 000C ,

pressure from 0.8 GPa to 1.0 GPa, and partial melting degree lower than 10% . The formation of A-type gran-
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ite might have been related to the volcanic arc activity on the northeast margin of the Yangtze block in Neopro-
terozoic, which is supposed to be the reflection of the Neoprotorozoic Rodinia supercontinent breakup event in
Sulu area.

Key words: A-type granitics gneiss; geochemical characteristics; genesis of the protolith; Sulu terrane
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Fig. 1 Sketch geological map of Jiaonan region modified after Geological Survey of Shandong Province”  showing
sampling sites
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2
Fig. 2 Photomicrographs of mineral assemblages in the matrix of aegirine-bearing granitic gneiss
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Table 1 Chemical composition of granitic gneiss from Lanshantou in Jiaonan
040508-2 040508-3  040508-5a 04515-32b  04515-35  04515-37a  04515-39  04515-41a  04515-42a  04517-52
wp %
SiO, 75.51 77.28 75.06 72.05 68.40 74.28 75.90 78.26 72.11 72.95
TiO, 0.33 0.11 0.28 0.37 0.38 0.26 0.16 0.16 0.30 0.37
AlLOs 11.40 11.72 12.25 12.81 15.84 12.78 13.08 11.34 14.13 12.28
Fe; O3 2.05 0.84 1.20 1.76 1.53 1.13 0.69 0.89 1.13 2.12
FeO 0.20 0.18 0.59 1.56 0.68 0.48 0.40 0.41 0.56 0.74
MnO 0.05 0.02 0.09 0.13 0.11 0.04 0.04 0.02 0.07 0.10
MgO 0.22 0.05 0.18 1.53 0.53 0.28 0.14 0.09 0.37 0.55
CaO 0.34 0.19 0.48 0.97 1.27 0.92 0.60 0.28 0.98 0.86
Na,O 3.84 4.22 4.54 4.24 6.04 3.78 4.31 3.08 5.17 4.66
K,O 5.17 4.36 4.45 4.21 4.29 4.99 4.25 5.24 3.87 3.97
P,0Os 0.04 0.01 0.04 0.08 0.10 0.04 0.03 <0.01 0.06 0.04
H,0O" 0.34 0.40 0.26 0.50 0.32 0.56 0.44 0.28 0.46 0.50
CO, 0.26 0.09 0.12 0.09 0.09 0.09 0.10 0.10 0.12 0.17
Los 0.74 0.44 0.38 0.54 0.43 0.54 0.47 0.38 0.62 0.72
100.49 99.91 99.92 100. 84 100.01 100.17 100.61 100.53 ~ 99.95  100.03
wp 1070
Y 36.00 22.30 56.60 62.70 38.30 36.70 26.20 20.50 20.50 42.80
Hf 9.35 5.85 10.60 10.10 9.86 7.18 5.37 7.90 7.52 14.60
Zr 280.00 127.00 314.00 216.00 330.00 168. 00 120.00 230.00 210.00 454.00
Sc 4.54 1.42 3.57 6.17 4.07 2.88 1.72 3.13 3.22 7.67
Cr 3.60 2.41 4.21 47.00 3.91 4.58 3.10 3.84 3.80 17.00
Co 0.62 0.19 0.83 8.21 1.81 1.65 0.64 0.65 1.15 2.79
Ni 0.77 0.69 0.81 23.10 1.43 1.39 0.71 1.27 1.11 6.45
5a 24.80 18.80 24.90 28.30 20.10 19.50 19.80 15.90 19.80 24.40
Rb 81.40 87.00 82.60 179.00 43.30 117.00 110.00 103.00 74.90 95.10
Sr 25.30 17.30 39.50 31.20 167.00 71.00 63.40 45.40 168.00 72.50
Nb 14.40 11.90 17.80 44.40 11.70 16.30 17.00 9.23 12.50 20.10
Cs 0.28 0.32 0.57 2.05 0.25 0.78 1.05 0.63 0.81 0.85
Ba 258.00 456.00 704.00 112.00 1559.00 536.00 609.00 974.00 1554.00 345.00
Ta 0.74 0.78 0.92 1.16 0.59 1.02 1.16 0.76 0.63 1.01
Pb 23.70 15.60 28.40 34.40 23.60 14.60 11.80 11.20 8.00 33.00
Th 6.206 6.83 8.28 9.52 2.61 11.70 11.10 5.11 6.79 10.90
U 0.60 0.54 0.68 1.17 0.21 1.31 1.37 0.56 1.10 0.64
Ba Ba”™ 0.36 0.59 0.85 0.08 4.49 0.46 0.55 1.26 2.18 0.34
La 67.90 29.20 76.50 42.50 71.40 48.20 44.50 13.70 46.30 58.60
Ce 137.00 46.70 160.00 94.80 145.00 103.00 88.60 38.40 92.50 134.00
Pr 14.70 6.73 17.00 10.80 16.30 10.90 9.14 3.63 10.10 14.70
Nd 52.20 23.80 57.20 39.00 58.60 37.70 31.80 14.30 36.30 53.00
Sm 8.16 5.10 11.40 8.52 10.10 6.81 5.57 3.41 6.02 9.83
Eu 1.08 0.35 1.98 0.62 1.43 0.63 0.58 0.55 1.15 1.59
Gd 7.17 4.11 9.55 7.03 7.55 5.93 4.67 2.73 4.79 7.60
Th 1.13 0.78 1.78 1.57 1.27 1.07 0.78 0.62 0.73 1.29
Dy 6.860 4.70 11.10 10.60 7.58 6.84 4.73 4.14 4.11 7.77
Ho 1.45 0.89 2.19 2.25 1.50 1.42 0.97 0.83 0.83 1.60
Er 4.81 2.87 7.11 7.34 4.79 4.78 3.30 2.64 2.78 5.43
Tm 0.65 0.40 0.97 1.09 0.59 0.69 0.47 0.38 0.36 0.76
Yb 4.39 2.88 6.33 6.95 3.65 4.60 3.12 2.49 2.48 5.12
Lu 0.67 0.44 0.92 1.07 0.52 0.71 0.47 0.40 0.39 0.81
REE 308.17 128.95 364.03 234.14 330.28 233.28 198.70 88.22 208.84 302.10
> LREE 281.04 111.88 324.08 196.24 302.83 207.24 180.19 73.99 192.37 271.72
>HREE 27.13 17.07 39.95 37.90 27.45 26.04 18.51 14.23 16.47 30.38
L H 10.36 6.55 8.11 5.18 11.03 7.96 9.73 5.20 11.68 8.94
Fu Eu” 0.42 0.23 0.57 0.24 0.48 0.30 0.34 0.53 0.63 0.54
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Fig. 3 Major elements versus SiO, diagrams for data from Chinese Continental Science Drilling Project
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