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Petrology, geochemistry and protolith of the biotite plagiogneiss from
Hongqiyingzi Group in Chicheng County, northern Hebei Province
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(1. College of Earth Sciences, Chengdu University of Technology, Chengdu 610059, China; 2. Institute of Geology and
Geophysics, Chinese Academy of Sciences, Beijing 100029, China; 3. College of Earth Sciences, Graduate University of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Biotite plagiogneiss samples from Hongqiyingzi Group in Chicheng County of northern Hebei Province
have porphyroblastic texture with medium-fine grained lepido-granoblastic groundmass and gneissic structure.
Blastopsammiitic texture is preserved locally. The rocks mainly consist of plagioclase (28% ~ 32% ), quartz
(35% ~40% ) and biotite (18% ~25% ), with minor garnet (2% ~8% , as porphyroblast) and graphite (1%
~49%). Garnet compositional characteristics reveal that the temperature and pressure fell contemporaneously
during the main metamorphic evolution. All the biotite plagiogneiss samples have wider variation in major com-
ponents. The total REE values are not very high and vary in the range of 49.45x 10 ®~140.10x 10 ¢, dis-
playing LREE-enriched and HREE-flattened patterns with chondrite-normalized (La/Yb)cn of 5.07~8.70 and
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LREE/HREE of 5.23~9.16. Most of these samples show intermediate negative Eu anomalies and weak nega-
tive Ce anomalies, the chondrite-normalized Eu/Eu”™ and Ce/Ce” values are separately 0.63~0.81 and 0.82~
1.01, and the rocks have lower Rb, Sr, Cs, Ba, Zr, Hf, Nb, Ta, Th and U and higher Sr/Ba and Th/U ra-
tios relative to the upper crust. The geochemical characteristics of the biotite plagiogneiss samples from Hongqiy-
ingzi Group suggest that their protolith might have been pelitic (or pelitic-bearing) sandstone and was formed in
a tectonic environment similar to the continental island arc. This recognition is important with regard to under-
standing the tectonic evolution of the central part of the northern margin of the North China Craton.

Key words: petrology; geochemistry; protolith; biotite plagiogneiss; Chicheng County, northern Hebei
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Fig. 2 Macroscopic {a; b and microcosmic (cs ds es 1) characteristics of biotite plagiogneiss from Hongqiyingzi

Group in Chicheng County
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Fig. 4 Profile line for garet from samples 050303 and 072807 in biotite plagiogneiss
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2 ws % wy 1076
Table 2 Major element wy %  trace element wy 107° content and related parameters of biotite plagiogneiss
050303 050405 072707 072401 072803 072807 072906 072907
SiO, 61.07 58.47 66.70 65.58 59.39 63.59 62.29 75.12 66.66
TiO, 1.09 1.04 0.93 0.80 0.90 0.93 0.90 0.82 0.97
ALO; 12.65 13.05 13.02 13.37 13.96 14.43 12.45 9.56 13.35
Fe,05 7.50 8.07 2.62 1.60 2.96 1.64 3.61 2.56 3.99
FeO 1.36 0.63 3.16 4.55 4.78 4.92 4.02 2.15 3.33
MnO 0.17 0.14 0.09 0.11 0.09 0.10 0.14 0.08 0.12
MgO 4.08 5.53 2.42 1.86 4.94 2.40 3.81 1.74 3.50
CaO 4.87 4.88 2.94 2.99 3.45 3.48 2.02 2.31 3.51
Na,O 1.85 1.75 2.60 3.00 1.43 2.55 2.31 1.41 2.20
K,O 1.27 1.6l 2.44 2.40 2.40 2.50 2.51 1.86 2.21
P,0s 0.13 0.21 0.17 0.15 0.16 0.16 0.13 0.10 0.16
3.44 4.22 2.08 2.86 4.52 2.34 4.82 1.44
99.48 99.60 99.17 99.27 98.98 99.04 99.01 99.15 100. 00
FeO 8.45 8.27 6.21 5.68 7.88 6.62 7.72 4.56 6.92
Fe,05 9.39 9.19 6.90 6.31 8.75 7.35 8.57 5.06 7.69
DF -3.76 —4.66 -1.51 -0.35 -5.10 -0.92 -3.97 —4.64 -3.11
ALO; SIO, 0.21 0.22 0.20 0.20 0.24 0.23 0.20 0.13 0.20
K,O Na,O 0.68 0.92 0.80 0.94 1.68 0.98 1.09 1.32 1.00
La 19.01 20.61 10.82 16.61 28.01 28.41 19.82 20.52 20.48
Ce 35.42 38.72 16.71 32.81 55.51 56.41 40.61 44.11 40.04
Pr 4.92 6.12 2.55 4.11 6.82 6.91 4.91 5.09 5.18
Nd 18.51 24.61 9.33 15.22 24.41 25.01 17.92 17.62 19.08
Sm 3.85 5.12 1.71 2.81 4.39 4.72 3.28 3.13 3.63
Eu 0.98 1.06 0.84 1.01 1.16 1.25 0.87 0.81 1.00
Gd 4.22 5.03 1.86 2.89 4.35 4.81 3.52 2.91 3.70
Th 0.68 0.74 0.29 0.42 0.62 0.74 0.56 0.42 0.56
Dy 4.08 4.28 1.83 2.74 3.66 4.52 3.51 2.46 3.39
Ho 0.87 0.91 0.44 0.58 0.77 0.96 0.75 0.51 0.72
Er 2.65 2.59 1.33 1.75 2.29 2.86 2.24 1.58 2.16
Tm 0.39 0.39 0.20 0.27 0.33 0.42 0.33 0.24 0.32
Yb 2.53 2.35 1.32 1.77 2.18 2.65 2.19 1.59 2.07
Lu 0.39 0.38 0.22 0.27 0.34 0.43 0.36 0.25 0.33
> REE 98.50 112.91 49.45 83.26 134.84 140.10 100. 87 101.24 102.65
LREE HREE 5.23 5.77 5.60 6.79 8.27 7.06 6.49 9.16 6.75
Eu Eu® 0.74 0.63 1.43 1.07 0.80 0.80 0.78 0.81 0.83
Ce Ce™ 0.86 0.82 0.74 0.93 0.94 0.94 0.96 1.01 0.91
La Yb 5.07 5.91 5.53 6.33 8.66 7.23 6.10 8.70 6.66
Eu Eu” 1.06 0.92 2.06 1.55 1.16 1.15 1.12 1.18 1.19
Ce Ce” 0.80 0.75 0.69 0.86 0.87 0.88 0.90 0.94 0.85
La Yb 0.73 0.85 0.79 0.91 1.24 1.04 0.88 1.25 0.96
Rb 66 .01 64.60 77.80 78.41 83.71 97.41 96.42 69.43 70.97
Sr 159.02 169.01 280.01 267.00 318.12 244.01 252.11 177.02 233.29
Cs 3.21 2.46 1.78 1.82 3.51 6.76 1.59 1.97 2.89
Ba 179.01 239.00 612.00 433.01 599.11 493.10 432.12 489.12 434.56
Zr 27.00 42.01 22.31 13.61 53.00 97.61 23.00 19.21 37.22
Hf 0.86 1.25 0.64 0.38 1.51 2.75 0.65 0.54 1.07
Nb 12.30 12.91 14.01 13.31 13.30 14.71 10.81 11.31 12.83
Ta 0.90 0.84 0.86 0.81 0.85 1.01 0.57 0.72 0.82
U 0.56 0.67 2.01 1.62 1.11 1.93 0.78 0.55 1.15
Th 6.05 6.27 9.97 8.71 9.81 10.11 6.96 8.01 8.24
Y 22.71 22.30 11.61 14.81 19.51 24.42 19.52 12.91 18.47
Th U 10.80 9.36 4.96 5.38 8.84 5.24 8.92 14.56 7.17
Sr Ba 0.89 0.71 0.46 0.62 0.53 0.49 0.58 0.36 0.54
Hf Ta 0.96 1.49 0.74 0.47 1.78 2.72 1.14 0.75 1.31
Zr Ta 30.00 50.01 25.94 16.80 62.35 96. 64 40.35 26.68 45.39
O] XRF ICP-MS
®@ FeO Fe,05 FeO  Fe,O; @ DF=10.44 +0.55Ca0 + 1.46Na,O + 0.54K,0 — 0.21Si0, — 0.32
Fe;O3 —0.98MgO Shaw 1972 @ ® CN NN Boynton

1984 Haskin et al. 1968 ©
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La Ce ZREE La Yb La Yb ¢y SLREE
>HREE
Ce Ce” v 0.74~1.01
0.91 2 0.55 0.90
~1.30 Murray et al. 1990
1988
1989
3 wp 10~ 6
Table 3 Discrimination of tectonic setting for the protolith of biotite plagiogneiss
La Ce > REE La Yb La Yb x > LREE > HREE Eu Eu” v
1 9 8+1.7 19+3.7 58+10 4.2+1.3 2.8%£0.9 3.8%£0.9 1.04+0.11
2 9 27+4.5 59+8.2 146+20 11.0+3.6 7.5+£2.5 7.7£1.7 0.79+0.13
3 2 37 78 186 12.5 8.5 9.1 0.60
4 2 39 85 210 15.9 10.8 8.5 0.56
5 8 20.48 40.04 102.65 9.89 6.606 6.75 0.83
1~4  Bhatia 1985 5
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