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Geochemical characteristics and genesis of Zhoukoudian complex

ZHANG Li-fen', ZENG Xia-sheng” and ZHANG Shu-ming®*
(1. Institute of Seismology, CEA, Wuhan 430071, China; 2. Investigating and Foundation Engineering Co. Ltd. in Middle
South, Wuhan 430081, China; 3. East China Institute of Technology, Fuzhou 344000, China; 4. China University of
Geosciences, Wuhan, 430074, China)

Abstract: Based on geochemical characteristics and tectonic setting of intrusive rocks in Zhoukoudian complex
and a comparison with adakites, the authors have revealed that these intrusive rocks are similar to adakites in
petrological and geochemical characteristics. " Nd/'**Nd % Sr/%Sr diagram shows that the projections are in
the EM [ -rich mantle region, suggesting that their material sources are related to EM [ -rich mantle. Besides,
eNd( ¢ )~ Ig figure proves that the projections are within granulites and pyroxenite xenoliths in Hannuoba
basalts. Further research indicates that Zhoukoudian complex was formed by partial melting of young lower crust
in the North China craton in Mesozoic.
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Table 1 Chemical analyses of major elements wy % and REE elements wy; 10~° of Zhoukoudian complex
7027-2  7012-1 7339-6 ZKD3 < A-17  7034-1 ZKD-2 ZKD6 3-12  7033-1 ZKD-1 3-6
SO, 59.99  63.06 60.55 61.22 56.22 59.70 61.60 60.72 63.43 63.11 63.90 62.95 64.40 66.20
TiO, 0.72 0.60 0.67 0.70 0.79 0.79 0.68 0.68 0.66 0.75 0.60 0.63 0.74 0.57
ALO; 16.72  16.71 16.43  16.75 14.65 16.20 15.60 16.98 16.19 15.50 15.30 16.44 16.20 16.50
Fe, 05 3.32 3.54 4.17 5.18 2.46 2.25 2.56 2.44 1.49 1.87 2.82 2.01 1.06 1.47
FeO 2.90 1.41 2.06 0.64 5.61 3.75 3.46 3.03 2.90 3.10 2.34 2.66 2.65 1.94
MnO 0.12 0.10 0.14 0.11 0.22 0.10 0.12 0.14 0.07 0.08 0.09 0.14 0.05
MgO 2.93 1.65 3.09 1.92 5.27 2.85 2.80 2.32 1.96 2.33 2.03 2.14 1.55 1.26
CaO 5.02 3.90 4.79 4.26 5.50 4.92 4.58 4.28 3.74 3.90 4.14 3.45 2.97 2.86
Na,O 4.06 4.34 3.93 4.30 3.42 4.02 3.38 4.02 4.47 4.26 3.96 4.20 4.95 5.65
KO 3.48 3.40 3.67 3.32 3.94 3.38 3.67 3.63 3.56 3.54 3.41 3.74 3.85 3.61
P,0Os 0.34 0.29 0.34 0.34 0.38 0.36 0.33 0.34 0.27 0.32 0.30 0.31 0.28 0.23
H,0* 0.78 0.66 0.89 1.12 1.15 1.05 0.70 0.71 0.78 0.59 0.81
CO, 0.18 0.12 0.05 0.12
Total 100.25  99.66 100.70 99.86 99.61 99.60 98.80 99.28 99.57 99.59 98.90 99.26 99.50 100.00
La 54.67 59.12  59.12 48.03 27.09 49.80 42.10 87.24 49.82 55.17 49.80 47.85 59.20 67.00
Ce 95.68 108.2 108.2 87.9 58.23 101.00 77.30 144.30 90.36 103.9 94.80 96.74 106.00 107.00
Pr 11.58  13.22 13.22 11.35 8.15 13.10  10.00 16.54 11.40 12.84 11.60 12.59 12.90 13.00
Nd 36.99 45.65 45.65 35.79 37.24 49.2 35.6  52.89 38.88 45.46 40.60 43.90 44.30 43.10
Sm 5.77 7.65 7.65 6.6 6.69 8.37 5.45 7.81 6.00 7.26 7.65 6.85 6.61 5.96
Eu 1.42 1.82 1.82 1.75 1.26 2.20 1.78 1.91 1.68 1.93 2.09 1.79 1.82 1.71
Gd 3.72 5.42 5.42 4.98 4.69 5.51 3.53 4.99 3.75 4.51 5.50 4.46 3.70 3.37
Tb 0.60 0.80 0.80 0.71 0.63 0.74 1.09 0.75 0.47 0.58 0.70 0.62 0.45 0.36
Dy 2.64 3.92 3.92 3.42 3.04 3.78 2.17 3.09 2.18 2.94 3.44 2.75 1.90 1.41
Ho 0.54 0.76 0.76 0.66 0.58 0.69 0.41 0.56 0.41 0.51 0.64 0.55 0.31 0.22
Er 1:52 2.11 2.11 1.8 1.43 1.77 0.99 1.46 1.09 1.22 1.63 1.26 0.65 0.49
Tm 0.25 0.34 0.34 0.28 0.25 0.28 0.17 0.25 0.16 0.18 0.22 0.21 0.09 0.09
Yb 1.55 2.09 2.09 1.82 1.28 1.74 1.22 1.36 0.93 1.17 1.34 1.14 0.50 0.45
Lu 0.25 0.33 0.33 0.29 0.19 0.25 0.23 0.21 0.13 0.17 0.2 0.17 0.07 0.09
SREE 231.13  270.20 270.2  221.9 165.99 255.00 194.00 338.00 217.00 250.00 234.00 233.00 245.00 251.00
La Yb y 23.78 19.07 19.07 17.79 14.27 19.30 43.20 43.20 36.10 31.80 25.10 28.30 82.50 92.20
SEu 0.88 0.82 0.82 0.91 0.65 0.93 0.88 0.88 1.01 0.96 0.94 0.93 1.03 1.07
1 1 2 2 2 1 2 3 2 3
1— 1986 2— 1989 3 — 2005
2 wy 1076
Table 2 Chemical analyses of trace elements of Zhoukoudian complex
A-17 ZKD-2  ZKD-6 3-4 3-12 FS-18 ZKD-1 FS-2 FS-9 ZKD-5 Al
Rb 75.60 67.60 73.70 78.52 66.60 57.40 70.10 63.90 62.30 40.40 25.20
Sr 1431.00  1115.00 1063.00  1114.00 1287.00 1178.80  1178.00  1206.00 1157.10 1356.00  1640.00
Ba 2420.00  1941.00 1917.00 1842.00 1780.00  1625.00 2223.00 2125.00 1629.00  1609.00 996.00
Zr 231.00 159.00 186.00 199.00 380.00 88.80 187.00 71.90 79.90 108.00 116.00
Hf 1.50 1.60 1.50 1.29 1.25 2.70 1.10 2.60 2.30 2.50 2.00
Y 12.00 9.77 12.10 14.90 13.6 16.22 6.97 7.43 6.73 - 15.60
U 1.50 0.77 1.06 1.92 2.00 1.50 0.58 0.90 0.60 1.40 0.80
Th 4.70 13.30 14.30 9.08 8.23 11.30 12.70 5.50 3.90 4.10 2.40
Nb 10. 60 <0.50 0.70 9.95 9.64 8.80 <0.50 7.90 6.90 10.20 9.50
Ta 86.00 83.90 98.30 0.92 0.73 0.80 69.70 0.80 0.50 <0.50 0.50
Co 27.10 17.20 19.20 20.96 8.83 10.60 14.60 6.80 7.50 24.40 47.40
Ni 6.40 17.40 24.70 5.33 3.58 7.40 23.40 5.90 6.50 18.00 10.70
1 2 2 1 2 1 2 1 2 1
1 — 2003 2 — 2005
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Table 3 Isotopic data of granodiorite and quartz diorite

7034-1-3 FS-14 7033-1-8  FS-16 FS-18  7022-6-2 FS-9 FS-2 7029-3-2  7027-2-7
87Rb 805y 0.157 61 0.08738 0.19733 0.1312 0.1431 0.16072 0.1598 0.1551 0.07393 0.2303
7Sy 805y 0.705 65 0.70549  0.70552 0.7056 0.70561 0.7055 0.7056 0.70558 0.70532 0.70595
I 0.705 65 0.70533  0.70552 0.70537 0.70535 0.7055 0.7054 0.70535 0.70532 0.705 95
eSr ¢ 16.323 6 14.478 3 14.194 4 11.639 4 20.5819
97Sm 1%Nd 0.085 23 0.092 69 0.091 77 0.104 57 0.097 21
3Nd *Nd 0.511 76 0.511 766 0.511 63 0.51175 0.51185
eNd ¢ -17.10 -17.00 -19.60 -17.30  —15.30
eNd 0 -17.09 -17.01 -19.64 -17.34  —15.31
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