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Amphibole as a witness of chromitite formation and fluid metasomatism in ophiolites

Q1-Q1 Pan"%%*_ YAN X1A0!%*, BEN-XUN SU**4, X1A L1u**4, PAUL T. ROBINSON, IBRAHIM UYSAL?,
PENG-FEI ZHANG®, AND PATRICK ASAMOAH SAKYI’

!State Key Laboratory of Lithospheric Evolution, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China
“Innovation Academy for Earth Science, Chinese Academy of Sciences, Beijing 100029, China
3University of Chinese Academy of Sciences, Beijing 100049, China
“Key Laboratory of Mineral Resources, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China
SDepartment of Geological Engineering, Karadeniz Technical University, 61080-Trabzon, Turkey
*Department of Earth Sciences, the University of Hong Kong, Pokfulam Road, Hong Kong, China
"Department of Earth Science, School of Physical and Mathematical Sciences, University of Ghana, P.O. Box LG 58, Legon-Accra, Ghana

ABSTRACT

Here we present new occurrences of amphibole in a suite of chromitites, dunites, and harzburgites
from the mantle sequence of the Lycian ophiolite in the Tauride Belt, southwest Turkey. The amphibole
occurs both as interstitial grains among the major constituent minerals and as inclusions in chromite
grains. The interstitial amphibole shows generally decreasing trends in Na,O and Al,O; contents from
the chromitites (0.14—1.54 wt% and 0.04-6.67 wt%, respectively) and the dunites (0.09-2.37 wt%;
0.12-11.9 wt%) to the host harzburgites (<0.61 wt%; 0.02—-5.41 wt%). Amphibole inclusions in chromite
of the amphibole-bearing harzburgites are poorer in AL,O; (1.12-8.86 wt%), CaO (8.47-13.2 wt%),
and Na,O (b.d.1.—1.38 wt%) than their counterparts in the amphibole-bearing chromitites (Al,O; =
6.13-10.0 wt%; CaO = 12.1-12.9 wt%; Na,O = 1.11-1.91 wt%). Estimated crystallization tempera-
tures for the interstitial amphibole grains and amphibole inclusions range from 706 to 974 °C, with the
higher values in the latter. A comparison of amphibole inclusions in chromite with interstitial grains
provides direct evidence for the involvement of water in chromitite formation and the presence of
hydrous melt/fluid metasomatism in the peridotites during initial subduction of Neo-Tethyan oceanic
lithosphere. The hydrous melts/fluids were released from the chromitites after being collected on chro-
mite surfaces during crystallization. Different fluid/wall rock ratios are thought to have controlled the
crystallization and composition of the Lycian amphibole and the extent of modification of the chromite
and pyroxene grains in the peridotites. Considering the wide distribution of podiform chromitites in
this ophiolite, the link between chromitite formation and melt/fluid metasomatism defined in our study
may be applicable to other ophiolites worldwide.
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