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Where thick sequences of sedimentary rock layers have been deposited in
large basins, the deepest layers at the bottoms of the sequences may subse-
quently have become folded by earth movements when subjected to elevated
temperatures and pressures that were sufficient to transform them into meta-
morphic rocks. Thus the clay particles in shales and the mineral grains in
sandstones were metamorphosed into the new minerals found today in schists
and gneisses. Geologists conventionally envisage these metamorphic pro-
cesses as having required millions of years.1

In contrast, creation geologists maintain that just as thick sequences of
sedimentary rocks were rapidly deposited and movements of the tectonic
plates of the earth’s crust occurred rapidly during the year-long Flood catas-
trophe, these associated metamorphic processes were likewise rapid. The hot
waters that saturated the deeply buried sedimentary and other rocks, and/or
that flowed rapidly through them, were responsible for the rapid mineral
transformations.2,3

Norwegian Metamorphic Rocks
Conventional geologists were surprised recently by documented evidence for
rapid metamorphism.4 Along the southwest coast of Norway, in the Bergen
area, former igneous (intrusive) rocks were radically transformed into high-
grade metamorphic rocks known as granulites by the high pressures exerted
on them deep in the earth’s crust late in the Precambrian.5 During a subse-
quent continental collision in the Silurian, hot fluids penetrated along closely-
spaced shear zones, where rocks are believed to have deformed plastically as
they moved sideways against each other, and transformed most of the
granulites into another metamorphic rock called eclogite.6

These eclogites are strikingly beautiful, coarse-grained, and characterized by
large pink garnets in a green matrix, rich in pyroxene. They are conventionally
believed to have formed at depths of some 60 km and temperatures of around
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700°C.7 However, these Norwegian eclogites paradoxically exhibit features more
commonly associated with tectonic processes at lower temperatures closer to the
earth’s surface.8,9 Furthermore, rubidium-strontium radioisotope dating of the granulite
lenses immediately adjacent to these eclogites yields an “age” closer to that of the
untransformed granulite,10,11 even though the temperatures supposedly required for
formation of the eclogites should have obliterated that earlier “age.”12 Thus it has been
suggested that the Norwegian granulite-eclogite transformation must have occurred
during short-lived fluid flow events over less than a million years.13

A Radical Short Timescale
However, a drastically shorter timescale has now been proposed,14 one that “will
make many geologists draw breath!”15 An ultraviolet laser was used to measure
profiles of argon-argon radioisotope “ages” across individual mineral grains in the
untransformed granulite lenses.16 In this technique the abundance of argon-40
(which forms from the radioactive decay of potassium-40) supposedly indicates the
elapsed time since the temperature was last high enough for the argon (a gas) to
diffuse rapidly through these minerals and escape at the boundaries between grains.
The “ages” thus obtained not only confirmed the earlier rubidium-strontium “dates,”
but demonstrated just how little the granulite lenses had been affected by the later
formation of the immediately adjacent eclogites.

Furthermore, these argon-40 data were then used to estimate what the tempera-
ture must have been in the granulite lenses during formation of the eclogites. The
estimate—less than 400°C—is dramatically lower than the conventional require-
ment of around 700°C for formation of the immediately adjacent eclogites. The only
way this glaring inconsistency can be reconciled is if the time period over which the
heat was applied to these granulites during their adjacent metamorphism to eclogites
was drastically shorter than the previously suggested one million years or less. It
was calculated that the total heating duration must have been around only 18,000
years to explain the argon-argon “age” profiles in the mineral grains.

However, even more radical is the conclusion from heat-conduction calculations
that the individual fluid flow “events,” when hot fluids (at 700°C) flowed through
the shear zones in the granulites and metamorphosed them to eclogites, had to have
lasted just ten years or less, otherwise there would have been significant heating
beyond 400°C of the surviving granulite lenses between the shear zones. Further-
more, it was concluded that this is exactly what would be expected if fluid migration
was triggered by multiple, spasmodic deformation events associated with earth-
quakes, in which the hot fluids were repeatedly injected into, and pumped along, the
shear zones by earth movements. This is consistent with the evidence of hydraulic
fracturing17 and rocks formed by friction melting along fractures18 associated with
these eclogite-bearing shear zones.19 Thus this model overturns conventional long-
age thinking by evoking a radically different picture for the conditions responsible
for eclogite metamorphism, in which the exceedingly rapid metamorphic transfor-
mation occurs in only ten years or less!

Confirming Evidence
Such rapid fluid flow events are not without precedent, having been associated with
vein formation during regional metamorphism of schists in Connecticut (USA).20
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 However, there is also independent evidence within these Norwegian eclogites of
these flows of hot fluids that were responsible for the rapid metamorphism of the
precursor granulites. A sample of related eclogite containing biotite flakes was closely
examined and polonium-210 radiohalos were found in it (7 polonium-210 radiohalos
in 50 microscope slides, each containing 20-30 biotite flakes).21 This discovery, the
first time any radiohalos have been documented in eclogites, is highly significant.

Biotite was not in the precursor granulites, so it had to form as a result of both
their metamorphism to eclogite and the fluid flows. Of course, these radiohalos
could only have been produced in the biotite grains after they formed. Furthermore,
because there was no source of either parent uranium-238 or its radioactive decay
products within either the eclogites or the precursor granulites, the large quantities
of polonium-210 required to generate these radiohalos had to have been transported
from external sources into the biotite flakes within these rocks by the hot fluids.22

But the polonium-210 only has a half-life of 138 days, and the radiohalos would
only have formed and survived after the temperature in the rocks fell below 150°C.
So this drastically restricts the duration of the earthquake-triggered hot fluid flows
and associated eclogite metamorphism even more, perhaps to only a few weeks or
months! And because the heat flow into the granulites to metamorphose them would
have been primarily by convection associated with the fluid flows, rather than just
by conduction,23 such a drastically short timescale of only weeks for this eclogite
metamorphism is entirely feasible.

Conclusion
Of course, in conventional geological dogma which primarily envisages slow and
gradual processes over long ages, even a timescale of ten years is almost too radical
and controversial to be readily accepted. However, in the context of accelerated
catastrophic erosion, deposition of thick strata sequences, earth movements, plate
tectonics and continental collisions during the year-long global Genesis Flood, it is
entirely feasible that rapid flows of hot fluids triggered by earthquakes were injected
into shear zones within the granulites to transform them into eclogites within weeks.
Once again, continued research has provided evidence that confirms the feasibility
of another aspect of the Creation-Flood model of Earth history, namely, rapid
metamorphism of rocks during the Genesis Flood, consistent with the infallible
record of God’s Word.
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