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Mantle fluid metasomatism: evidence from alkali syenite and its deep xenoliths

SONG Xiang-feng, LIU Xian-fan, TAO Zhuan, .U Qiu-xia and LONG Xun-rong
(Chengdu University of Technology, Chengdu 610059, China)

Abstract: There dare many deep xenoliths in silicified aegirine syenite porphyry of Xiaogiaotou area, western
Yunnan Province. A petrographic analysis combined with electron microprobe analysis and SEM shows that
black opaque matters, whose composition is mostly of microcrystalline silicate and magnetite, are widely found
running reticulately through mineral particles, crystals and cleavage cracks in association with metasomatic alter-
ation in the mafic-ultramafic xenoliths and their host rocks. It is concluded that microcrystalline silicate and
magnetite show characteristics of liquation in the back-scattered electron image. Such a microcrystalline solid,
which assumes black opaque state under transmitted-light microscope and might have resulted in metasomatic al-
teration, is one of the direct microcosmic manifestations of mantle fluid metasomatism with characteristics of
melted and supercritical fluids.

Key words: deep xenoliths; black opaque microcrystalline solid; supercritical and melted fluids; mantle fluid

metasomatism; alkali syenite; Xiaogiaotou area in western Yunnan
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Fig. 1 The pictures of black opaque matters in transmitted-light microscope and SEM
a XQT02-1
+ b— XQT04-1
- XQT03-1 -
10X25 d— XQT04-1 2

a—micrograph of silicified aegirine-syenite-porphyry XQT02-1  host rock aegirine-augite phenocrysts with partly developed chloritization and

silicatization black opaque matters are found all over the phenocrysts and quasi-matrix =+ b—micrograph of altered amphibolite XQT04-1

xenolith  hornblende is replaced by epidote and chlorite or uralite black opaque matters are of reticulate or star-spot distribution = c—micrograph

of altered biotite-garnet-gabbro  XQT03-1 xenolith hypersthene dark and labradorite white assume intergrowth and black opaque matters

show reticulate transfixion state in the two minerals — 10X 25 d—back scattered electrons graph of SEM of black opaque matters in altered am-
phibolite  XQT04-1 xenolith the labeled points in the figure correspond to data in Table 2
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Table 1 Electron microprobe analyses of black opaque matters in deep xenoliths from Xiaogiaotou area
SO,  TiO, ALO; FeO MnO MgO CaO NaO K,O Cr0O; Total
1 XQT04-1-6 33.81 0.20 21.59 14.29 0.39 14.30 0.03 0.16 9.78 0.03 94.59
2 XQT04-1-7 33.15 0.24 20.83 14.2 0.38 14.22 0.23 0.17 9.55 - 92.96
3 XQT01-4 47.37 0.51 8.90 10.59 0.31 14.70 11.37 1.12 0.31 0.17 95.34
4 XQT05-1-2 63.19 0.02 20.59 0.37 0.02 0.09 4.29 9.20 0.64 0.02 98.43
5  XQTO03-1-5 55.26 0.04 26.88 0.90 0.02 0.02 9.63 5.95 0.26 0.01 98.9
6 XQT03-1-8 50.21 0.07 3.05 23.59 0.44 22.66 0.32 0.06 - 0.29 100.68
JXA-8100 15kV 20nA
lpm+
2 XQT04-1
Table 2 Energy spectrum analyses of black opaque matters in altered amphibolite xenolith XQT04-1
0 Fe Mg Si K
7 wp % 34.91 65.09 100
ap % 65.18 34.82 100
8 wp % 49.23 9.05 7.85 10.55 16.52 6.80 100
xp % 65.26 3.44 6.85 8.29 12.48 3.69 100
1d S-4800
250 4pm+
1d - Coltoti 2004
10 pm 5 pm
FeO
3.3
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