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Merwinite in diamond from São Luiz, Brazil: A new mineral of the Ca-rich mantle environment
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AbStrAct
Diamonds from Juina province, Brazil, and some others localities reveal the existence of a deep,
Mg0.96Fe0.11Si2.04O8) in a diamond; it occurs as an

2.85

Brazil). In addition, the diamond contains inclusions of walstromite-structured CaSiO3 in the core
0.86Fe0.14)2SiO4 olivine in the rim. According to available experimental data, under mantle
cal conditions can occur during the interaction of subduction-derived calcium carbonatite melt with
peridotitic mantle. The partial reduction of the melt could cause the simultaneous crystallization of
3
0.86Fe0.14)2SiO4 olivine and diamond at a later stage, after the Ca-Mg exchange between carbonatite melt and peridotite
has ceased. This scenario is supported by the presence of calcite microinclusions within merwinite.
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methoD
The morphology of the diamond crystal was studied using a LEO 1430 VPSEM

well-known source of sublithospheric diamonds as identified by

The studies of mineral inclusions within diamonds from São Luiz
and some others localities have revealed the existence of a deep,
Ca-rich carbonate-silicate reservoir different from ultramafic and
eclogite compositions, and the absence of several common mantle
et al. 2005). The following polyphase inclusions have been reported: CaSiO3 + CaSi2O5 Ca2SiO4, CaSiO3 + CaTiO3, CaSiO3
+ CaCO3, CaMgSi2O6 + CaCO3

expose its mineral inclusions. The polished plate was carbon-coated and put into a
-

voltage, 20 nA sample current, and 2 m beam diameter. The internal uncertainty
of each EMP analysis did not exceed 5%.
The internal structure of diamond was imaged using cathodoluminescence
mond zones was determined using a CAMECA IMS 1270 secondary ion mass
each internal carbon isotopic analysis did not exceed 0.2‰. Infrared absorption
spectra of the studied diamonds were recorded on an FTIR Bruker VERTEX 70
of 4 cm–1 over the range the range 600–4500 cm–1, were recorded by averaging
50 scans from an area of 50 50 m. The contents of N-centers were calculated

Zedgenizov et al. 2014). These inclusions suggest the presence of
a chemically distinct reservoir in the sublithospheric, convecting
mantle. Several aspects, e.g., the C-isotopic composition of the host
al. 2014) or Eu-anomalies of CaSiO3
al. 2000, 2005), link the Ca-rich lithology to subduction processes.
Additionally, some of the Ca-rich inclusions originate from the

) was taken to be the internal standard
–1
made
it possible to determine the contribution of different N-defects with characteristic
absorptions of specified shapes.
–1

reSuLtS
1.7 mm in size) is a colorless, with rounded
structure, as visualized by the CL images, reveals octahedral growth

the first report of a new Ca-rich inclusion in diamond, merwinite,
from a diamond discovered in the São Luiz river alluvial deposits.
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