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the C-O-S-Ca cycles, at the same time, it would be of interest 
to conduct similar experiments on niningerite, MgS. Indeed, 
in meteorites (enstatite chondrites), as well as in the pits and 
hollows of Mercury, oldhamite is always associated with the 
presence of niningerite [ 8 , 9 ]. In addition, as the partial melts 
from orthopyroxene in their experiments are basaltic melts 
or high-Mg basaltic melts, it could be relevant to consider the 
presence of this phase and to estimate oxygen fugacity for its 
geological stability. The mineral physics investigation of MgS 
and CaS (and likely other sulfides abundant in meteorites [ 10 ]), 
wi l l be useful in understanding the formation of these phases (as 
transient phases) from S-fluids at different P-T regimes in the 
interiors of our planet and to understand geological information 
on the surfaces of other planetary bodies. 
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he paper by Liu et al. [ 1 ] is aimed to discuss the role of old-
amite (CaS) in the understanding of the C-O-S-Ca cycles of 
he Earth. The results of this manuscript also demonstrate the 
eaning of the presence of oldhamite on the surface and inte- 
ior of a planet by taking a view of its stability on Earth as well as
n other bodies in the Solar System. 
Oldhamite ( Fm -3 m , a = 5.69 Åwith V/10 6 pm 

3 = 184.88) 
s stable in highly reducing conditions with an oxygen fugacity 
elow IW + 3.3 (IW = iron-wüstite redox buffer, in lgf o 2 ) [ 1 ].
n addition, it was demonstrated that this rare mineral is stable 
t temperatures greater than 700°C [ 2 ] (thermal expansion 
oefficient of 4.03 × 10 −5 K 

−1 ). I agree with the authors that 
ldhamite could have been involved as a transient phase in 
mportant geological processes [ 1 ] as the examples reported by 
hem: i) the mantle metasomatism by carbonate melts beneath 
he MORB region and ii) the crustal calcite contamination of 
antle-derived magma during the formation of some magmatic 
u-Ni-PGE sulfide deposits. The possibility to consider CaS as 
 transient phase as a f unction of oxygen f ugacity opens new sce- 
arios on deep geological processes where S is involved and we 
annot exclude the presence of further rare sulfides both within 
he Earth and on other Planetary bodies. Indeed, even if locally, 
t was shown that oxygen fugacity within the Earth could be ex- 
remely variable [ 3 ] and thus the mineralogical, petrological and 
eochemical community should start to take into consideration 
hat is thought to be rare minerals, like CaS and other sulfides. 
CaS is extremely rare on Earth and only two studies reported 

he potential occurrence of this mineral in natural terrestrial 
ocks (e.g. on volcanic glass and on an impactite [ 4 , 5 ]). This 
ulfide is well-known in meteorites (e.g. enstatite chondrites, 
ubrites, lunar meteorites [ 1 ], and ungrouped achondrites [ 6 ]) 
nd as one of the major components of hollows and pits on 
he surface of Mercury [ 2 , 7 ]. However, even if I agree that 
nvestigating the role of CaS is crucial for the understanding of 
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