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The above discussion illustrates the principle
that both mineralogical changes and P,T effects on
Vg are of prime importance in determining the
seismic velocity distribution within the upper man-
tle. Even without any effects of chemical zoning
within the upper mantle it is apparent that varia-
tions in geothermal gradients will considerably af-
fect the velocity distributions, particularly the
depth of velocity minima, the magnitude of velo-
city differences and the presence of one or two
low velocity channels in the upper mantle. Assum-
ing a critical gradient of 4.5°C/km for ¥ a broad
low velocity channel at about 150-170 km depth
might be expected along the shield geotherm of
fig. 2. Similar models may be set up from fig. 2 by
assuming various geothermal gradients and also in-
cluding the additional complexity of chemical vari-
ation from pyrolite to refractory peridotite and
dunite.

particular, mineralogical zoning of the upper mantle
may yield two low velocity channels (for V) at
depths of about 65 km and between 100 and 150 km
respectively. No unique model of mineralogical or
seismic velocity distribution in the upper mantle is

presented, rather it is argued that regional variations
in chemical composition (from pyrolite to refractory

peridotite), and in geothermal gradients will produce
significant, regional differences in seismic velocity
distributions.
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