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 Since my master project in Tohoku University, I’ve worked on “listvenite”—a silica-carbonate rock 

formed via a CO2 metasomatism (and/or silica-carbonate metasomatism) of ultramafic rocks in the 

Neoproterozoic ophiolite of Ethiopia, the East African Orogen. The listvenite is an important rock to understand 

an interaction between CO2-rich hydrothermal fluids and ultramafic rocks at depth in the middle crust. In this 

presentation, I will introduce a recently published article from my project (Sofia et al., 2016) and briefly show 

my future plan for my “listvenite” project.  
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 Serpentinites (massive and schistose) and listvenite occur as tectonic sheets and lenses within a 

calcareous metasedimentary mélange of the Tulu Dimtu, western Ethiopia. The massive serpentinite contains 

high-magnesian metamorphic olivine (forsterite [fo] ~96 mol%) and rare relict primary mantle olivine (Fo90–93). 

Both massive and schistose serpentinites contain zoned chromian spinel; the cores with the ferritchromite rims 

preserve a pristine Cr/(Cr+Al) atomic ratio (Cr# = 0.79–0.87), suggesting a highly depleted residual mantle 

peridotite, likely formed in a suprasubduction zone setting. Listvenite associated with serpentinites of smaller 

ultramafic lenses also contain relict chromian spinel having identical Cr# to those observed in serpentinites. 

However, the relict chromian spinel in listvenite has significantly higher Mg/(Mg+Fe2+) atomic ratios. This 

suggests that a nearly complete metasomatic replacement of ultramafic rocks by magnesite, talc, and quartz to 

prevent Mg–Fe2+ redistribution between relict chromian spinel and the host, that is, listvenite formation, took 

place prior to re-equilibration between chromian spinel and the surrounding mafic minerals in serpentinites. 

Considering together with the regional geological context, low-temperature CO2-rich hydrothermal fluids would 

have infiltrated into ultramafic rocks from host calcareous sedimentary rocks at a shallow level of accretionary 

prism before a continental collision to form the East African Orogen (EAO). 
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