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(Reprinted from Nature, V_ol. 183, p. 1257 only, May 2, 1959)

The Spinel—OIivine Inversion in Mg,GeO4*

Durine the past fow years there has been active
interest in the problem of alternative explanations
other than layers of different composition in the
Earth to explain seismic data. The most important
of these arises from an early suggestion by Bernal
regarding the possible inversion of the orthorhombic
mineral olivine to & dense form with the spinel
structure. An actual example of this inversion from
the spinel to the olivine had been reported by
Goldschmidt? for the compound Mg ,Ge0,. However,
there have always been some doubts regarding this
observation, since it was mentioned only in a foot-
note and could not. be repeated.

With the revived interest, there have apparently
been several attempts® to synthesize the spinel form of
Mg,GeOs. But the general conclusion was that this
form probably does not exist. However, in 1954,
Roy and Roy* reported the reproducible synthesis
and reversible inversion to olivine of a spinel form
of Mg,GeO,. This work has been generally missed,
since the paper describing it was concerned with the
morphology of synthetic serpentines. In 1955, a
quantitative ecuilibrium study of the whole problem
was started with the view of determining the pressure—
temperature conditions for the inversion of natural
olivines into spinel structures. The problem was
tackled in stages by determining a series of t—
sections of the Mg ,Si0 +~Mg,GeO, system ; the
study of 2 sections with 10 and 20 mol. per cent
Fe?+ replacing Mg, and finally a p—% section of the

MgaGeO&—Mg,SiO‘, system at 549° C. up to the

experimental limit of 65,000 atm. Many of these
results were presented orally at the 1956 annual
meeting of the Geological Society of America®. While
the results of this extensive experiment‘al study will
be published later elsewhere, it 18 considered worth
while to summarize here the new data on the spinel—
olivine inversion obtained from some four hundred
runs in hydrostatic or uniaxial pressure devices.
The work utilized high-pressure water as a catalyst,
and under such conditions there is 10 problem with
reproducible synthesis of the spinel phase. The
inversion temperature for the Mg,GeO, (spinel) =
Mg,GeO, (olivine) equilibrium (obtained by extra-
olation from runs as low as 1,000 1b./sq. in.) is
810° C. at atmospheric pressure. The AV of inversion
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