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A Study of Titanite-bearing Orthogneiss and Ortho-amphibolite
Xenoliths in the Granitoids of Khajeh Morad Area (Mashhad)
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Abstract:The study area (Khajeh Morad) is located southeast of Mashhad. Within the granitoids of this area,
enclaves with varying compositions and sizes are present, among which xenoliths of old orthogneiss and ortho-
amphibolite can be observed. The mineral assemblage constituting these xenoliths includes plagioclase, quartz,
hornblende, biotite, and titanite (sphene). One of the prominent features in these rocks is the abundance of titanite,
which is typically found as an accessory or minor mineral in rocks; however, in these xenoliths, this mineral is so
abundant that it can even be considered a main constituent. This mineral, similar to biotite and hornblende, also
exhibits a preferred orientation to some extent. Poikilitic texture is sometimes observed in the crystals of this
mineral. The abundance of this mineral helps to prove the igneous origin of the orthogneisses and ortho-
amphibolites, as this mineral is usually absent or very scarce in paragneisses and para-amphibolites.
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