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Water in Mantle-Derived Xenoliths from the Hannuoba Basalt
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Abstract

Minerals of various mantle-derived xenoliths from the Hannuoba basalt in Hebei Province
have been studied by means of IR spectroscopy. The results show that all xenoliths from the
mantle at depths <75 km contain trace amounts of water (0. 45X 1072% ~11. 6 X 1072% of
H,0). The data of about 0. 1% H,O contained in primary pyrolite estimated by earli'er‘ studies
may be on the high side. Water exists in the form of OH™ mostly in pyroxene rather than in am-
phibole or phlogopite. The presence of water in amphibole and phlogolite may be a local phe-
nomenon of water enrichment, which is related to relatively small-scale magmatic or metasomatic
events although they can contain a hundred times more water than pyroxene contains. There is a
little more water (1.11X1072% ~3.01X1072% of H,O mostly) in xenoliths from the Hannuo-
ba basalt than in those from mid-ocean ridge basalt and kimberlites of South Africa (less than 1X
1072% of H,O mostly). It indicates the heterogeneity of water in time and space in the upper
mantle. The presence of trace amounts of water in mantle-derived anhydrous silicale minerals
provides basic data for understanding the distribution of water in the upper mantle and the role of

water in the mantle dynamic and ‘geochemical processes.
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