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Peridotite xenolith fragments from lLate Quaternary pyroclastic flow
in Weizhou Island, Beihai, Guangxi

HUANG Lin-pei! and LI Chang-nian’
(1. Graduate School, China University of Geosciences, Wuhan 430074, China; 2. Faculty of Earth Sciences, China University
of Geosciences, Wuhan 430074, China)

Abstract: Weizhou Island in Beihai City of Guangxi is the largest Quaternary volcanic oceanic island in China.
The latest eruptive product is basanitoid, which covers the tuffite strata of Late Pleistocene Huguangyan Forma-
tion (Qzh). It is worth mentioning that many peridotite xenoliths were found in the strata. They are distribut-
ed in the basanitoid pyroclastic flow with the unique form of volcanic breccia, quite different from normal xeno-
liths. As the xenoliths have experienced blasting, they might be called xenolith fragments. Obviously, such
xenoliths constitute one of the most peculiar types of peridotite xenolith occurrence. The original xenoliths might
have been dunite and harzburgite. Both rock structure and microprobe data show that these peridotite xenoliths
were derived from the oceanic lithosphere mantle. The estimated equilibrium p-T conditions of xenoliths are
about 1.3 GPa and 960 ~1 040 C, with the corresponding stable depth being 40 km. Besides, the xenoliths
came from a place much shallower than their host rocks, suggesting that they were accidental xenoliths. And
they experienced blasting before emplacement.
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Lithofacies and geological sketch map of Weizhou Island after Li Changnian ez a!/ .
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Fig. 3 Frequency distribution histogram of olivine and 4
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Table 1 Chemical compositions of peridotite xenoliths and their host rocks from Weizhou Island
Si0, TiO, ALO; Fe,03 FeO MnO MgO CaO NaO K,O P,0Os H,O0 CO, Cr,O; Total Mg*
1 Gly 44.97 0.31 1.81 2.60 7.93 0.14 37.95 2.03 0.23 0.19 0.09 0.89 0.26 — 99.40 0.87
2 Bxy 47.35 2.34 11.65 4.92 6.87 0.19 9.30 10.33 2.34 1.76 0.75 1.79 0.10 - 99.69 0.60
3 X29-2 43.29 2.19 11.15 4.52 6.83 0.17 11.20 10.39 3.51 1.54 0.99 3.18 0.23 - 99.19 0.65
4 10 51.66 2.91 18.59 - 7.85 0.10 4.32 8.32 2.26 3.23 — - - 0.013 99.25 0.50
3 2005 1-3 4
Le Bas 1986
JXA-8100 100x10°
2 wp %
Table 2 Electron microprobe data of minerals in xenoliths from Weizhou Island
1-1H 16H 1-7H 12H 12B 18H 188 13H 138 14H 14B 15H 158 [-9H 1.9B 1-10H
Spl Spl Spl Ol Ol Ol Ol Opx Opx Opx Opx Cpx Cpx Cpx Cpx Cpx
SO,  0.013 0.021 0.015 39.53 39.31 40.08 39.42 53.45 54.32 54.42 55.50 52.70 54.12 52.6 53.24 53.24
TiO,  0.031 0.05 0.14 0.001 - - 0.002 0.10 0.14 0.02 0.038 0.077 0.049 0.15 0.06 0.09
ALO;  54.35 54.89 55.01 0.002 - 0.01 0.09 4.38 3.47 2.81 2.75 3.61 2.52 3.99 2.87 3.16
FeO 10.20 10.48 10.43 8.35 8.41 8.22 892 5.83 594 553 560 1.71 1.76 2.13 2.20 1.8
MnO 0.12 0.20 0.18 0.12 0.15 0.17 0.06 0.14 0.13  0.14 0.16 0.07 0.07 0.05 0.07 0.10
MgO 20.75 20.31 19.87 50.55 50.64 50.47 50.76 33.71 34.12 34.11 34.40 16.33 17.21 16.86 17.05 16.55
CaO - - 0.013 0.036 0.09 0.02 0.46 0.43 0.56 0.53 23.11 23.31 22.84 23.10 22.93
Na,O  0.001 z 0.003 0.004 0.001 - 0.007 0.048 0.039 0.038 0.035 0.82 0.67 0.73 0.62 0.69
KO 0.015 0.005 0.01 0.013 0.002 0.001 0.01 0.009 0.026 0.017 —  0.002 0.007 0.004 0.01 0.03
Cr,O0; 14.01 13.7 13.82 0.006 - 0.01 - 0.55 0.31 0.58 0.43 1.17 0.79 1.01 0.94 0.97
Total  99.49 99.66 99.48 98.59 98.55 99.05 99.29 98.68 98.93 98.23 99.44 99.60 100.51 100.36 100.16 99.60
Mg* 0.79 0.78 0.77 0.92 0.91 0.92 0.91 0.91 0.91 0.92 0.92 0.94 0.95 0.93 0.93 0.94
Fo 91. 52 91. 47 91.63 91.03
Wo 0.88 0.81 1.07 1.00 49.00 47.94 47.62 47.59 48.38
En 90.35 90.40 90.68 90.72 48.17 49.24 48.91 48.87 48.58
Fs 8.77 8.79 8.25 8.28 2.83 2.82 3.47 3.54 3.03
A A A B B B B C C C C D D D D D
A— B— — D—
JXA-8100 100 10~°
Wells 1977
980°C Brey Kohler 1990 Sa
1.0 GPa
1020C 960 2.0 GPa
1040C  990C
960 ~1 040C 5b
Kohler  Brey 1990
1 000C 1.3 GPa
40 km
4.2 Fo 91.03~91.63

Fo 90.4
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Fig. 5 Equal-angle triple texture kink band a and partial melting texture b of peridotite xenoliths
~92.0 Fo 3 wp 10°°
90.0 2003 En Table 3 Trace element abundances and the related ratios
90.35~90.72 of host rocks in Weizhou Island
En 88%  Fan and Hooper Bxy X29-2
1989 La 44.3 46.25
Ba 517 564
Nb 67.5 70.3
4.3 Ta 3.94 4.09
Zr 203 207
HFSE 7r Ba>0.2 Zr Ba 0.39 0.37 >0.2
La Nb 0.66 0.66 <1.5
Ormerod et al. 1988 La Nb<1.5 Fitton et al. La Ta 11.24 11.31 <22
1988 La Ta<22 Leat et al. 1988
Zr Ba 58~66 km 1999
0.38 La Nb 0.66 La Ta 40 km
11.28 3
Lightfoot et al.
1993 Ewart et al. 1998 2005
Ti
Ti OIB TiO,
2.80% TiO,
2.34% 2.19% ° Ti "
5
Ce Nb—Th Nb
2005 1
Yoder 1976 Ne' - Ol' - Q'
3
GPa 99 km 2 Wells 1977 Brey

1.3 GPa

Kohler 1990

960 ~
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1040C 1.3 GPa

40 km

Fo 91.03~91.63
En 90.35~90.72
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