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Water content difference between continental lower crust and lithospheric
mantle: granulite and peridotite xenoliths hosted in basalts from Junan,
Shandong Province
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Abstract: The deep continental lithosphere, which includes the lower crust and the lithospheric mantle, is a very
important layer in the earth’s interior. The minerals comprise lower continental crust and lithospheric mantle are
mainly nominally anhydrous minerals (NAMs) such as clinopyroxene, orthopyroxene, feldspar, olivine and gar-
net, and could contain very small and variable amounts of water in the structure as hydrogen-related minor de-
fects; nevertheless, such trace amounts of water can disproportionally affect many physical and chemical proper-
ties and play a vital role in geodynamical processes. Knowledge of water distribution in the deep earth may help
us understand the interior processes and the evolution of the earth. In this study, using Fourier transform in-
frared spectrometer (FTIR) analysis, the authors obtained the water content of such minerals as clinopyroxene,
orthopyroxene and plagioclase in continental lower crustal granulite xenoliths and mantle peridotite xenoliths
hosted by alkali basalts in Junan, Shandong Province. H,O content ranges from 300X 10 ° to 1 180 10 ° for
clinopyroxene, 80X 10 % to 169X 10 ° for orthopyroxene, 717X 10 ® to 1 239X 10 ¢ for plagioclase, and 525
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X 107° to 855 % 10~ ° for bulk rock in continental lower crustal granulite xenoliths; and from 466 X 10~ ° to 746
X107 for clinopyroxene, 187 X 10 % to 304 X 10 ¢ for orthopyroxene, 6 X 10 to 15X 10 ¢ for olivine, and

81X 10 % t0 245x 10 ° for bulk rock in mantle peridotite xenoliths. The measured water concentrations of the

minerals and bulk rock can roughly reflect the distribution of water in its sources, as evidenced by the following

observations: @ EMP and FTIR measurements show no inter- and intra-grain heterogeneities for individual

minerals in each sample; @ the cores of the clean, crack-and inclusion-free grains of relatively larger sizes were

selected for FTIR measurements; @ the studied samples were usually fresh and subjected to no alteration. In a-

greement with previous investigations of similar samples from Hannuoba and Nushan in North China Craton,

water content of the continental lower crust is obviously higher than that of the underlying lithospheric mantle.
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Fig.1 Simplified tectonic units of eastern China and locations of Junan granulite and peridotite xenoliths after Yang ez al. 2008
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Table 1 Estimated modes of Junan peridotite and granulite

xenoliths
=Rt Cpx Opx Ol Pl
08jn-03 21 27 51
8in-11 20 5 75
08jn-24 15 12 73
. 08n35 10 17 73
= 08ind3 15 8 77
i 08ind4 10 25 65
ﬁj_i 08jn-47 25 10 65
08jn-53 8 1% 80
08jn-65 10 15 75
08jn-26 15 10 75
08jn-59 8 15 77
05LG10 15 20 65
5 05LGL7 8 24 68
% JN09-9 30 15 55
w IN09-7 5 25 70
A IN09-10 25 20 55
JN09-11 15 25 60
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Fig. 2 Photographs(a; ¢) and polarizing optical photomicrographs(h, d) of granulite( JN09-7) and peridotite(08jn-03)

xenoliths from Junan, Shandong Province
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Fig.4 Representative IR spectra of minerals in peridotites
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Table 2 Water content in Cpx and Opx from Junnan granulite

and peridotite xenoliths

05LG10 1180 80 916 788
05LG17 610 86 1156 855
JN09-9 482 95 1239 840
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Fig. 5 Variation of water content in pyroxenes and whole rock from Junan granulite and periditite xenoliths
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Fig. 6 Lateral variation of water content in granulites and peridotites {from different regions Junan Hannuoba and Niishan

the data of Hannuoba and Niishan after Yang et al.
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