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1
Table 1 Chemical analyses for volcanic rocks of the Tiaojishan and Houcheng Formations
1 2 4 5 8-1 8§-2 9 27 Ju Jo Js D D; Djs
Si0, 61.80 69.73 46.50 49.85 49.34 49.38 49.23 48.24 60.60 61.94 60.55 59.05 48.58 64.54
TiO, 0.96 0.46 3.19 2.92 3.15 3.11 2.94 1.59 0.55 0.60 0.60 0.74 1.94 0.89
AL O, 14.81 12.26 14.95 14.17 14.81 14.79 14.5 16.44 19.13 17.81 18.37 17.23 16.62 14.29
FeO 1.24 0.36 0.47 0.57 3.78 5.76 4.76 5.19 0.69 0.64 0.78 1.24 3.28 2.26
Fe, 05 5.40 4.09 13.35 12.4 7.86 6.04 7.21 5.65 2.76 3.11 3.14 4.88 7.15 3.99
MnO 0.19 0.03 0.16 0.13 0.18 0.19 0.21 0.14 0.05 0.05 0.04 0.07 0.08 0.16
Ca0O 1.68 2.27 7.86 4.71 6.51 6.5 6.51 3.43 5.31 4.45 4.91 1.66 6.35 1.62
MgO 1.15 0.73 1.85 4.57 3.51 3.7 3.77 3.43 1.03 0.87 1.02 2.01 4.75 0.61
K,0 5.67 3.51 1.10 2.58 2.25 2.19 2.18 1.07 3.49 3.79 3.53 4.88 2.56 5.97
Na, O 4.24 2.60 3.44 4.57 4.42 4.48 3.37 3.24 3.88 3.71 3.75 5.30 3.35 3.71
P,05 0.32 0.23 1.15 0.55 0.83 0.72 1.31 0.30 0.25 0.19 0.22 0.28 0.93 0.26
2.17 3.34 4.30 3.23 3.47 3.26 3.52 6.13 2.15 2.54 2.70 2.72 4.13 1.52
99.63 99.61 99.32 100.3 99.75 100.1 99.52 99.73 99.89 99.70 99.61 100.1 99.72 99.82
q 5.42 33.34 6.14 0 1.58 3.30 7.67 18.15 14.68 16.25 15.33 1.31 8.41 10.88
hy 11.64 12.63 41.2 8§.69 23.44 18.32 21.94 14.15 17.30 15.82 16.96 11.28 25.14 8.43
di 1.02 0 0 4.74 0 0 0 0 0 0 0 0 0.07
ol 0 0 0 14.34 0 0 0 0 0 0 0 0.43 0
ne 0 0 0 0 0 0 0 0 0 0 0 0 0
ap 0.72 0.52 2.67 1.24 1.88 1.62 2.98 0.74 0.56 0.43 0.50 0.63 2.13 0.58
il 1.87 0.91 6.44 5.72 6.19 6.10 5.82 3.39 1.07 1.17 1.76 1.44 3.86 1.72
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Table 2 Microprobe analysis of the glass and mineral composition in basalts of the Houcheng Formation
Si0, TiO, AL O, FeO MnO CaO MgO K,O0 Na,O
5-5 45.10 0.02 6.80 23.32 0.04 1.95 13.81 0.09 0.04 91.17
8-6 40.55 0.00 5.31 22.32 0.00 2.75 12.19 0.30 0.08 83.5
8-8 47.14 0.04 3.69 25.65 0.10 2.54 6.32 0.30 0.00 85.78
8-16 47.04 0.00 3.59 27.20 0.24 1.96 7.97 0.10 0.02 88.12
5-4 0.06 50.71 0.12 45.10 0.53 0.10 1.86 0.00 0.00 98.48
8-7 0.04 49.31 0.07 48.03 0.52 0.06 0.70 0.05 0.04 98.82
5-8 51.98 1.18 1.62 11.04 0.32 19.68 14.48 0.04 0.45 98.50
5-9 50.80 0.32 0.20 30.40 0.77 3.68 14.42 0.00 0.12 100.7
8§-3 51.75 0.73 0.94 13.93 0.50 19.69 12.14 0.07 0.49 100.2
8§-1 50.89 0.26 0.22 32.66 0.77 1.76 14.12 0.03 0.08 100.8
8§-12 51.02 1.37 1.98 12.03 0.32 19.75 13.55 0.04 0.44 100.5
8§-13 50.29 0.43 0.16 33.79 0.78 2.95 12.13 0.02 0.05 100.6
%
K Rb Sr Ba
3 ¥St/%Sr @® La/Sm—La
0.7068 !
2.3 @ ¥Sr/%Sr
18 @
8
1516 K,O LREE
7 Th/Hf—
Ta/Hf
Th Hf Ta
Th/Hf Ta/Hf
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Table 3 Trace element contents of volcanic rocks of the Houcheng and Tiaojishan Formations
La Ce Pr Nd Sm Eu Gd T Dy Ho Er Tm Yb ILu Rb Sr Ba Th Ta  Hf
1 49.77 103.3 11.80 44.50 8.91 3.03 7.851.223 6.68 1.40 4.11 0.59 3.83 0.74 94.3 43.3 402.8 7.75 1.10 7.68
2 39.14 77.84 8.55 31.63 6.02 1.27 5.22 0.797 4.53 0.87 2.43 0.36 2.43 0.41 73.2 369.5 672.0 10.46 1.12 5.00
4 48.24 106.7 129.1 52.51 10.95 4.2510.28 1.59 8.09 1.65 4.51 0.64 3.58 0.67 22.1 480.3 1425 4.60 0.96 6.20
9 49.79 110.6 138.3 55.85 12.08 4.43 11.59 1.62 8.93 1.74 4.78 0.69 3.72 0.71 43.4 453.5 1349 4.44 0.91 6.20
27 84.38 174.5 20.01 76.22 12.70 3.58 9.796 1.18 5.11 0.97 2.50 0.32 1.88 0.32 13.7 982.2 1058 3.71 0.92 7.88
Ju 45.80 93.97 11.12 41.43 6.65 1.56 4.50 0.72 3.69 0.68 1.89 0.26 1.75 0.28 122.9 876.5 1078 13.67 0.75 6.27
Jo 46.22 94.79 11.17 41.28 6.57 1.44 4.49 0.72 3.76 0.70 1.96 0.29 1.86 0.30 133.2 747.6 1151 15.14 0.85 6.93
Js 45.29 92.98 10.88 40.37 6.48 1.46 4.37 0.68 3.54 0.66 1.87 0.27 1.73 0.28 119.9 758.6 1151 14.14 0.83 6.58
Dy 35.19 71.28 8.69 32.66 5.40 1.38 3.71 0.60 3.09 0.58 1.60 0.23 1.51 0.24 79.41 565.5 1273 6.62 0.86 3.76
Dp 61.68 131.7 16.83 67.92 11.26 2.88 8.47 1.27 6.53 1.21 3.23 0.45 2.85 0.44 43.7 722.9 1594 3.50 1.07 7.32
Ds 53.08 110.1 13.65 54.09 9.23 2.85 8.17 1.37 7.72 1.51 4.26 0.64 4.12 0.67 95.8 98.52 623.5 8.27 1.10 8.44
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4 K- Ar
Table 4 K - Ar ages of basalts of the Houcheng Formation
DAy %o Ay % K/ % +16 Ma
94.19 1.89 144.7+2.8
K—-Ar
55~4425 m
3
3 3m
270° £.30°
47 m
100 m 92 m
5~10 cm 50m 7
20~30 cm
80%
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15m
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Table 5 Microprobe analysis of plagioclase in pillow structure in the Houcheng Formation

$i0, ALO, Ca0 Na,0
5-1 58.2 26.36 8.29 6.31 59
5 5-7 56.16 27.43 9.59 5.73 65
5-10 55.48 27.68 10.36 5.30 68
8-5 57.05 26.36 8.62 5.87 62
8 8- 10 56.06 26.85 9.94 5.61 66

8- 14 55.28 28.09 10.17 5.29 68

%
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Nature and tectonic environment of Late Jurassic volcanic—sedimentary
basins in northwestern Hebei Province

SHAO Ji'an'? MENG Qingren®> WEI Haiquan® ZHANG Liigiao* WANG Peiying'
1.Faculty of Earth and Space Sciences Peking University Beijing 100871 China
2.Institute of Geology and Geophysics Chinese Academy of Sciences Beijing 100029  China
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4.Institute of Mineral Experimentation Hohhot 010020 Inner Mongolia China

Abstract Petrological and geochemical studies of Late Jurassic volcanic rocks in the Tiaojishan and
Houcheng Formations in northwestern Hebei Province reveal that Late Jurassic volcanic rocks are composed
mainly of a shoshonite series derived from the enriched mantle and some high—potassium acidic rocks of
crustal affinity. Overlying the Tiaojishan Formation the Houcheng Formation consists primarily of fluvio—
lacustrine rock associations and is believed to have deposited in rifted basins in an extensional setting. It is
marked by coarse—grained sediments of alluvial fans and braided rivers in the lower part and fluvio—lacus-
trine fine—grained sediments intercalated with volcanic rocks in the upper part thus generally exhibiting an
upward—fining sequence. The stratigraphic and sedimentary evolution from the Tiaojishan to Houcheng For-
mations reflects the transition from a down—faulted basin to a downwarped basin. Regional compression oc-
curring after the deposition of the Houcheng Formation led to the reversion of the extensional basin of
this stage.

Key words northwestern Hebei Late Jurassic down—faulted basin shoshonite series extensional tectonics



