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ITORMATION OF SAPONITB FROM KAOLINITE, QUARTZ AND DOLOMITE

J. Gn.r.u.nu, Dirision of Applied Mineralogy, Commonwealth
S ci.entif,c and, I nd,ustr,ial Re s earch Or ganization W embley,

Western Australio.

It has been shown by Coombs (1960) and Levinson and Vian (1966)
that montmoril lonite group minerals can be formed hydrothermally in
the laboratory, at temperatures and pressures as low as 175oC and 130
psi, from a suitable mixture of kaolinite, quartz and a carbonate. Much
higher rates of reaction are obtained if dolomite is the carbonate. The
note describes an occurrence in which this reaction is probably pro-
ceeding in nature.

Good quality bentonite has been obtained for some years from clay-
pans scattered over an area near Marchagee in Western Australia. The
climate is warm Mediterranean, more than half of the 16-inch annual
rainfall occurring in the three winter months. Frosts are rare. There is
some surface evidence that montmoril lonite is being formed on the site,
as fresh montmoril lonite can be gathered as a kind of efflorescence after
the winter from pans that have previouslv been scraped bare. The under-
Iying beds are somewhat variable, but in a recent dri l l ing program by
Brit ish Metal Corporation, the following sequence was observed in one
hole. Quartz and dolomite were present at all levels, with the dolomite
dominant below 12 feet, but decreasing markedly in the upper 6 to 12 Ieet
and giving place to calcite at the surface; kaolinite and a mixed layer
swell ing mineral were present from 6 to 36 feet and perhaps lower, in-
creasing from the shallowest level and then decreasing again; and a good
quality montmoril lonite mineral increases in quantity from 12 feet to the
surface, at the expense of the mixed layer and kaolinite.

Except for the mixed layer mineral at depth, and a slight hiatus be-
tween the disappearance of the kaolinite and the appearance of the
montmoril lonite mineral, this is the sequence expected from Levinson
and Vian's experiments. The early disappearance of kaolinite could be
due to the commencement of the alteration process temporarily produc-
ing a disordered structure, or perhaps the kaolinite may be forming the
mixed layer mineral as an intermediate stage.

Chemical analyses for Ca2+ and Mg2+ were carried out on the three
upper levels with the results shown in Tabie 1.

The analysis from the surface fine fraction is consistent with the X-ra1'
diffractometer curve which shows only calcite and a trioctahedral
montmoril lonite mineral, if the Iatter is saponite (see also Graham, 1953).
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The magnesium is largely in octahedral sites rather than exchange sites
as Levinson and Vian supposed. Remembering that the possible degree
of substitution for the octahedral Mg2+ in saponite is very l imited
(Brown, 1961), and that the percentage of Mg2+ falls markedly with
depth down the hole, the most probable situation would appear to be an
interleaving of fully substituted and unsubstituted layers to accom-
modate the changing magnesium content, supporting the view that the
mixed layer mineral is an intermediate weathering stage.

The reason for the movement of calcium and magnesium is not clear,
but there is no stage when the magnesium content seems sufficient to
form a magnesian chlorite (Zen, (1960), White and Muffier (196.5)) al-
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though the presence of chlorite layers in the mixed Iayer material has not

been excluded.
I am indebted to Mr. C.E.S. Davis for the partial analyses and to the

Brit ish Metal Corporation (W.A.) Pty. Ltd. for supplying the dril l  core
sample.
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