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Are ultrahigh-
pressure
minerals caused
by climate?

Michael J. Oard

One of the most surprising dis-
coveries in the earth sciences is

the finding of ultrahigh-pressure (UHP)
minerals, such as coesite (figure 1),
stishovite, and garnet peridotite, as
well as microdiamonds, on the surface
of the earth.' These UHP minerals are
commonly found in mountains. They
are found in small areas as well as
extensive areas:

“In Norway and China, rocks con-

taining coesite or diamond crop

out over areas of at least 5000 km?,

and contiguous high-pressure [HP]

rocks crop out over areas >20,000—

30,000 km?.”?

Rocks containing high-pressure

(HP) minerals, such as blueschist and
eclogite, have been known for a long
time and found at hundreds of loca-
tions across the earth.? The HP and
UHP minerals in the rocks suggest they
experienced the high pressures that
are assumed to exist deep in the upper
mantle, down to about 20-100 km for
HP minerals and about 100-400 km for
UHP minerals.* The fact that these rocks
are found on the surface of the earth is
very difficult for uniformitarian scien-
tists to explain.’ I will focus on UHP
minerals since their presence is much
harder to explain than HP minerals.

Rocks with HP and UHP minerals
formed by subduction?

Uniformitarian scientists believe
UHP minerals are within continen-
tal rocks that were buried deeply and
exhumed quickly, so ‘fast’ that the met-
amorphic grade did not revert to what

it was before. ‘Fast’ according to them
is a few cm/yr. They believe that the
only possible way such minerals can
form is by subduction (i.e. by being
thrust deep into the mantle) within the
plate tectonics (PT) paradigm. It once
was an axiom of plate tectonics that
lighter continental rocks could rot sub-
duct, but the discovery of UHP miner-
als changed that:
“For most of the following two
decades [after the 1960s], conven-
tional wisdom in the geosciences
held that Earth’s continental crust
does not subduct into the mantle
at convergent plate boundaries
because continents are much less
dense than the underlying mantle.
This inference was challenged in
dramatic fashion by the discovery
of ‘ultrahigh-pressure’ (UHP) min-
eral assemblages in exposed conti-
nental rocks in the western Alps and
the Scandinavian Caledonides.”
So, despite a significant density
problem, they concluded that conti-
nental rocks do indeed subduct. This
has been identified at several subduc-
tion zones; for instance, the Adriatic
microplate is continental crust, which
supposedly subducts north under the

western Alps, west under the northern
Apennine Mountains, and east under the
Dinaric Mountains.” Another example is
the northwest African continent, which
subducts under the Eurasian plate.®
After continental rocks are deeply
subducted into the mantle, they need to
rapidly rise. Again, this is believed to
be somehow related to subduction or
continental collision.” Uniformitarian
scientists are greatly challenged:
“Almost all metamorphic petrolo-
gists have interpreted these [UHP]
assemblages as evidence of the sub-
duction of continental rocks deep
into the mantle. But this interpreta-
tion begs the question of how UHP
rocks that are deeply buried are
subsequently returned to the sur-
face (exhumed), and for this many
possible mechanisms have been
proposed.”®
All such models that have been
developed depend upon convergent
zone exhumation:
“Exhumation of these [UHP] rocks
to the surface and the processes
responsible still remain a matter
of debate ... . Quantitative insights
are provided by thermo-mechani-
cal numerical models ... most of

Figure 1. Crossed-polars image of coesite grain (grey) ~1 mm across in eclogite (arrow). Small
coloured inclusion is pyroxene surrounded with polycrystalline quartz.
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which rely on synconvergent exhu-

mation.”!”

‘Synconvergent exhumation’ is
the local exhumation of crustal mate-
rial that occurs at the same time as
plate convergence. In this they posit a
‘subduction channel’," a layer of mostly
sediments from the lower plate that is
squeezed between the upper and lower
plates during subduction.

Early in the days of PT, it had been
assumed that the sediments that over-
lay the lower plate, being of low den-
sity and mostly unlithified, would have
been scraped off into ‘accretion prisms’
which became attached to the top of
the upper plate. This early PT belief
has gone partly to the wayside due to
complications at subduction zones,
such as some convergent margins that
have little accretionary sediments. So,
after deep continental subduction and
metamorphism to UHP states, the rocks
quickly rose to the surface through the
‘subduction channel’ because of their
strong positive buoyancy. But some
scientists believe this exhumation pro-
cess is unlikely:

“The comparison of these charac-

teristics with numerical exhumation

models suggests that exhumation of

(U)HP rocks by buoyancy-driven

return flows within a subduction

channel under near-lithostatic pres-
sure is unlikely.”"

43 locations for UHP minerals
supposedly related to climate

To make matters worse, the number
of locations with UHP minerals con-
tinues to increase. UHP minerals, not
including UHP mantle xenoliths, are
now found at 43 locations worldwide
on all continents, except Australia.’
Five UHP terranes are found in the
Precambrian, as old as the Paleopro-
terozoic, ‘dated’ at 1.86 Ga."’ Seek-
ing to explain these many finds, some
at current high latitudes, Yan and
Zhang plotted them according to their
‘paleolatitude’, i.e. the (supposed)
latitude they were at when they were

metamorphosed. They discovered that
the paleolatitudes were from the trop-
ics and subtropics, 0-30° latitude. The
average was 5.1°. Although Yan and
Zhang are confident that UHP miner-
als were caused by subduction, they
believe that was ultimately controlled
by the climate:
“Our results show that all the UHP
rocks exhumed in the orogens were
limited to low latitudes, indicating
that the UHP exhumation requires
particular climatic conditions and
seems to be controlled by the cli-
mate.”"

The authors speculate that the
connection between climate and exhu-
mation is due to heavy precipitation,
rapid erosion, and active faulting. Pre-
sumably, heavy erosion causes isostatic
uplift that must aid the exhumation of
UHP minerals. They also said exhu-
mation occurred during ‘interglacials’
between major ice ages.' It is easy to
understand why the authors admit that
this idea is a subjective argument.

Flood significance

Flood geologists have more options
for explaining UHP minerals. The
Catastrophic Plate Tectonics model
may be able to overcome some of the
deficiencies in the uniformitarian PT
models.

Further, we also would expect
great upward vertical tectonics, but
we place it during the Flood, which
implies compensatory downward ver-
tical velocity. It is not uncommon to
find mantle rocks, such as peridotite,
serpentine, and talc, in mountains, for
instance in the Pyrenees and Baetic
Mountains of Spain.'®!” I have found
serpentinite from mantle peridotite in
the Swauk Formation near Blewett
Pass, Washington, and in the moun-
tains of north-central Oregon. Such
occurrences indicate that at least upper
mantle rocks were exhumed in moun-
tain building. Now UHP rocks indi-
cate that the vertical uplift could be
hundreds of kilometres. This poses
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the question: was the entire mantle
involved in Flood tectonics?

Another variable during the Flood
is meteorite impacts. These are known
to produce UHP minerals, including
microdiamonds.'® However, the micro-
diamonds could be different from those
formed in UHP terranes.

Faulting was a common occur-
rence during the Flood. The pressure
exerted by these faults added to the
lithostatic pressure. Hence this tectonic
overpressure could aid in the forma-
tion of UHP minerals so the depths
of exhumation would not need to be
nearly as great.'”?' However, some
uniformitarian authors think the add-
ed pressure is only about 0.5 GPa, or
around 10% of the necessary lithostatic
pressure.”> However, in a highly cata-
strophic Flood model, high-pressure
faulting, meteorite impacts, powerful
volcanism, catastrophic plate tectonics,
and rapid differential vertical tecton-
ics would cause much greater tectonic
overpressure than uniformitarian sci-
entists propose. Therefore, tectonic
overpressures during the Flood likely
explain much of how UHP minerals
formed at much shallower depths.
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