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The genetic significance of amphiboles from the ultramafic rocks of
Wang’ anzhen batholith in northern Taihang Mountains

ZHAI Yuan-yuan, XIE Jin-cheng and DONG Guo-chen
(School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China)

Abstract: Basic-ultrabasic rocks are developed in Taihang Mountain area. With olivine pyroxene hornblendite
from the Yaogou hornblendite body in the Wang’anzhen batholith of north Taihang Mountains as the study ob-
ject, the authors carried out a preliminary study of the mineralogical characteristics and formation conditions of
the amphiboles so as to investigate their genetic significance. The results show that there are two kinds of am-
phiboles in the olivine pyroxene hornblendite, which belong to calcic amphibole with (Ca+ Na)=1.00 and Nag,
<0.50. Their Si/(Si+ Ti+ Al) ratios are between 0.704 2 and 0.788 5, indicating that they are mantle am-
phiboles. Based on the relative content of Na, K, Ti, Al and Fe**, the authors further divided the calcic am-
phibole into magnesium hastingsite in brown color and magnesium hastingsitic hornblende to edenitic hornblende
in green color. The amphibole zonation indicates that the amphiboles were formed at different stages of the same
magma crystallization characterized by different pressure and temperature conditions. The magnesium hastingsite
was crystallized at high temperature and pressure and in great depth, belonging to the lower crustal environ-

ment. The edge of the amphibole was generated in a lower pressure crustal environment. The amphibole magma
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was derived from the upper mantle and began to concentrate before the Yanshanian movement in late Triassic.
Later, intermediate-acid magma was emplaced to form a granitic batholith. These data indicate that partial melt-
ing in the lithosphere of the North China Craton took place in late Triassic and that the North China Craton
started to be destroyed at that time.

Key words: ultramafic rocks; zoned amphiboles; tectonic significance; northern Taihang Mountains; North

China Craton
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Fig. 1 Sketch map of olivine pyroxene hornblendite from Yaogou in northern Taihang orogeny after Chang Zhaoshan et a/. 2000
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Fig. 2 Microphotographs of zoned amphiboles in olivine pyroxene hornblendite (mineral abbreviation after Shen Qihan, 2009)
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Table 1 Electron microprobe analyses of amphiboles from olivine pyroxene hornblendite
a a a a b b b c c c
6Am -c 4Am -m 0Am -m 1Am -r 7Am -¢ 3Am -m 2Am -r 8Am -¢c 9Am -m 5Am -r

Na,O 2.83 3.01 2.80 3.06 2.74 2.97 2.92 2.87 3.03 2.94
MgO 15.45 15.61 15.66 17.23 14.94 16.08 17.00 15.28 16.03 17.24
ALOs 12.12 11.63 11.62 9.99 12.57 11.00 9.67 12.50 11.72 10.05
SiO, 40.80 42.26 42.30 44.54 41.07 43.58 44.93 40.91 44.04 44.79
K,O 1.07 1.01 1.01 0.64 1.19 0.99 0.63 1.17 0.93 0.76
CaO 10.74 10.90 10.90 10.48 11.38 10.84 10.19 11.31 10.26 10.53
TiO, 3.21 2.21 2.22 0.23 3.23 1.03 1.20 3.26 1.85 1.19
MnO 0.27 0.05 0.18 0.20 0.17 0.10 0.29 0.07 0.17 0.08
FeO 10.71 10.42 10.49 10.85 9.89 10.81 10.26 9.99 9.81 10.40

23
Sir 6.0539 6.2437 6.2449 6.5408 6.0740 6.4097 6.5787 6.044 7 6.396 6 6.5110
Alp 1.946 1 1.756 3 1.7551 1.4592 1.9260 1.590 3 1.4213 1.9553 1.603 4 1.4890
Al 0.1734 0.268 8 0.2667 0.269 8 0.2650 0.3165 0.2475 0.2214 0.4029 0.2328
Fed' 0.0000 0.0000 0.006 5 0.0000 0.0238 0.0000 0.0720 0.000 0 0.089 1 0.0172
Tic 0.3583 0.2456 0.246 6 0.0254 0.3594 0.1140 0.1322 0.362 4 0.2022 0.130 1
Mg 3.4175 3.438 1 3.446 6 3.7720 3.2939 3.5257 3.7108 3.3657 3.4709 3.736 0
Fe:* 1.050 7 1.047 4 1.0336 0.9327 1.0580 1.0438 0.8376 1.0505 0.8349 0.8838
Feg* 0.278 3 0.2401 0.2551 0.3998 0.1415 0.2859 0.346 8 0.1839 0.2676 0.3633
Mnyp 0.0339 0.006 3 0.0225 0.0249 0.0213 0.0125 0.0360 0.008 8 0.0209 0.0099
Cayp, 1.6878 1.7255 1.722 4 1.5753 1.8033 1.7017 1.598 6 1.790 5 1.5967 1.6269
Nayp 0.0000 0.028 2 0.0000 0.000 0 0.0340 0.0000 0.0186 0.016 8 0.1147 0.0000
Cap 0.0197 0.0000 0.001 8 0.0737 0.000 0 0.006 6 0.0000 0.000 0 0.0000 0.0132
Nay 0.814 1 0.834 1 0.8015 0.8713 0.7517 0.8469 0.8104 0.8054 0.7385 0.8286
Ka 0.2025 0.190 4 0.1902 0.1199 0.2245 0.1858 0.1177 0.2205 0.1723 0.1409
Mg® 0.7200 0.7275 0.7279 0.7390 0.7331 0.726 1 0.7580 0.7316 0.7589 0.7497
S 60539 07333 0.7335 07885 07043 0.7603  0.7434  0.7042 07434 0.7786
Prg7 6.216 0 5.1456 5.1387 3.469 8 6.1027 4.2092 3.256 0 6.268 1 4.2829 3.6382
Psgr 6.2534 5.3500 5.3442 3.9357 6.1579 4.5597 3.7553 6.2974 4.6220 4.0778
EPMA-1600 Py = —4.76+5.64A11 %108
Pa Hollister er al. 1987 Pgp,= —3.01+4.76 Aly x10°Pa Schmidt 1992 Al Al c m

r

4.1

2000
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Fig. 3 Electron microprobe photos of zoned amphiboles from Yaogou pyroxene hornblendite
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