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NICKEL MINERALS FROM BARBERTON; SOUTH AFRICA:
V. TREVORITE, REDESCRIBED
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Trevorite from the well-known nickel occurrence in the Bon Accord area,
Barberton, is redescribed. The mineral is the major constituent of the assemblage trevorite-nickel olivine-nickel serpentine-nickel chlorite.
The trevorite has 7.703 nickel ions per 32 oxygen ions in the unit cell, a
cell edge of 8.339 (1) A, a reflectivity of 24 percent at 589 nmn a Vickers hardness
of 917 kg/mmz with l00mg load, and a measured specific gravity of 5.332 (15)'
INrnoouctroN

Further investigationof rock samplesfrom the nickel occurrence
two .rnileswest of the Scotia Talc Mine, Bon Accord, Barberton,
revealedthe existenceof yet another mineral assemblage'entirely
'Waal
(1969, 1970a,
different from the one describedearlier by de
consistsprimarily of trevorite1970b).The newly found assemblage
nickel olivine-nickelserpentine-nickelchlorite,as well as a few minor
mineralsas yet unidentified.
Trevorite was first reporbedfrom the samearea by Walker (1923)'
and describedby Partridge (194a). However,much information can
be addedto theseinitial descriptions,and many of the values given
by Partridge appear to be inaccurate.
This paper deals with the mineragraphy of the trevorite and
comparesthe physical and optical propertiesof the minerals in the
magnetite-trevoriteseries.
The new values for hardness and reflectivity should aid in the
identification of tiny trevorite grains.
ExppnrupNrer, Mrurons
Microscopy formed the basis of the approach in this present study. The
colors allotted macroscopically are in accordance with the Rock-Color Chart,
issued by the Geological Society of America.
The trevorite was purified in the following manner: The material was ground
to between 150 and 200 mesh (Tyler), and elutriated to remove part of the
silicate impurities. The resulting trevorite concentrate was boiled in a 50 percent
(by weight) IIoSOn solution for one minute. It was then scrubbed mechanically,
and elutriated to remove silicates. The scrubbing and elutriating were repeated
several times.
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The specific gravity was determined in toluene in a temperature-controlled
room at 21.5(5)'C. The specific gravity of the trevorite was also calculated
according to the proposals of Schlecht (1944).
The Leitz Miniload Hardness Tester was used to determine the Yickers
microhardness of the minerals. The graph of Young and Millman (1962) was
used to derive the macrohardness (Moh's) from the microhardness.
Reflectivity measurements were made on freshly polished surfaces with
a Leilz microphotometer. Leitz standards, as well as a silicon carbide standard
calibrated by Zeiss, were used in the determinations.
The X-ray diffraction analyses were made with both a Debye-Scherrer
camera (114.6mm diameter) and a difiractometer. Corrections were made for
film shrinkage.

Rnsur,rsANDDrscussroN
The optical and physical propertiesof trevorite appearin Table 1
and chemicaldata on the mineral are containedin Table 2.
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The most important facts are:
(1) The specific gravity of the trevorite is much higher than the
value of 5.26 previously reported in Deer et aL. (1962).
(2) The cell edge value is identical with that of 8.339reported for
synthetic nickel ferrite in the ASTM index.l
(3) The Vickers hardnessprovides a rapid means of identiflcation
of the members of the trevorite-magnetite series. This could
be a valuable method in the study of nickeliferousserpentinites.
(4) Reflectivity measuremeritsmay also help in the identification
of trevorite.
(5) The cell-edgevalues of the membersof the trevorite-magnetite
serieshave a straight-line.relationshipwith the number of nickel
ions in the unit cells.This relationshipprovidesan accuratemeans
of identificationof the membersof the trevorite-magnetiteseries.
(6) The specifi.cgravity is difficult to determine accurately, and
thereforeremainslessrelia,bleas an indicator of the nickel content of the membersof the trevorite-maenetiteseries.
l lnorganic index to the powder diffraction flle. Joint Committee on Powder
Diffraction Standards. Philadelphia, 1970, Card no. 10-325.
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'We
have identified
Manga,neseis a widespread minor element in fossil bone.
the manga.nese-containingmineral as a member of the hollandite group. Precipitation of the hollandite minerals is catalyzed by the presence of citric and
butyric acid in bone.

