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Petrological and structural examination of the origin of foliated gabbros in the Oman
ophiolite
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The gabbro units constituting a lower part of fast-spread oceanic crust are divided into layered gabbro, foliated gabbro and up-
per gabbro in ascending order. Layered gabbro is generally characterized by modal layering but foliated gabbro lack conspicuous
modal layering and is accompanied by a strong mineral preferred orientation. The upper gabbros show massive appearance free
from layering, foliation and preferred orientation of minerals. The upper gabbro units are considered to be solidified products of
thin melt lens which is root of sheeted dyke complex beneath fast-spread ocean ridges. On the other hand, genesis of the foliated
gabbro units is controversial. Nicolas et al. (2009) considered that they are formed due to subsidence from the melt lens, while
MacLeod and Yaouancq (2000) proposed that they are produced during buoyant up flow from underlying crystal mush where
layered gabbros were formed. However, the definition between foliated gabbro and layered gabbro are not clear. Therefore, the
quantitative analysis in respect to structural features of the various gabbro facies is required to understand for the genesis of
foliated gabbro.

We have studied gabbroic unit from layered gabbro to massive gabbro, of the Hilti block in the northern Oman ophiolite in
term of structural and petrological aspects. Configuration and preferred orientation of plagioclase on X-Y plane and X-Z plane
of samples are analyzed. Mineral compositions are also analyzed. It is noted that some foliated gabbros lack a lineation. Fur-
thermore, the degree of intensity of foliation which is defined by alignment and aspect ratio of plagioclase is varied due to the
stratigraphic position; the foliation of foliated gabbro is strongly developed just above the layered gabbro. While, the foliation
just beneath the massive gabbro is week. Plagioclase compositions tend to evolve upward in the foliated gabbro unit. These lines
of evidence suggest that the buoyant up flow model is appropriate for the genesis of the foliated gabbro. The zoning patterns of
plagioclases are different in the foliated gabbro (normal zoning) and layered gabbro (reverse zoning). This may be interpreted by
the difference in cooling rates between the foliated and layered gabbros.
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