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Waterfall
formation
may not need
tectonics or
climate change
Michael J. Oard

S

ecular scientists make many
assumptions about nature that
lead to conclusions that contradict
the Bible’s history. For example, they
once assumed that clay particles settle
very slowly according to Stokes Law,
which means that the claystone and
mudrock in the sedimentary rock
record, which make up over 50% of the
sedimentary rocks, would take millions
of years to form.1 However, scientists
have discovered that clay particles
coagulate into floccules, called floc
culation, which is a very common
process in nature. This means the clay
particles would have deposited much
faster,2–5 and that there is no problem
with the biblical timescale. Another
assumed belief recently challenged is
that waterfalls are the result of past
tectonics or climate change.6

propagates upstream by erosion with
time. Likewise, a change in climate
to a wetter climate will increase the
water flow and cause knickpoints or
knickzones to develop and propagate
upstream.
The distance the waterfall travels
upstream allows scientists to estimate
the time since uplift or climate change.
Many estimates of the timing and
amount of mountain uplift have been
done this way:
“Thus, waterfalls and steepened
channel segments (or knickzones)
are used to reconstruct perturbations
in environmental forcing, such as
climate and tectonism, over millions
of years.” 7
For example, the retreat of
knickzones on Crete in the southern
Aegean Sea suggests that Crete has
uplifted 1 to 2 km in the past 4 million
years.8 In another example, two
periods of a more rapid uplift of the
San Gabriel Mountains of southern
California, USA, were deduced from
three knickzones on Big Tujunga
Creek.9 In yet another study of 236

waterfalls on the Waipaoa River and
its tributaries on north-east North
Island, New Zealand, the researchers
determined that there was a pulse of
uplift and climate change 18,000 years
ago.10
It has also been argued that
waterfalls can be created other ways,
such as bedrock heterogeneities, or in
the case of Niagara Falls because of
the retreat of the Laurentide Ice Sheet.
But this may only apply to a minority
of waterfalls, since the origin of many
waterfalls remains unknown:
“However, mechanisms con
trol
ling waterfall formation are poorly
understood because waterfalls form
and evolve over geologic timescales,
making constraints on waterfall
formation rare. Many waterfalls lack
a known origin … .” 7

Spontaneous formation of
knickpoints and waterfalls
Researchers have recently discover
ed in a flume experiment that knick
points, knickzones, and waterfalls, can

Origin of many
waterfalls unknown
A knickpoint is a discrete steep
reach (section) of a stream or river,
while a knickzone is an oversteepened
channel segment of a stream or river
and may consist of a series of small
rapids and/or waterfalls. The ultimate
knickpoint is the waterfall (figure 1).
It is assumed that knickpoints and
knickzones formed as a result of falls
of sea level, tectonic uplift, earth
quakes, landslides, or changes in
climate. In this model, the vertical
change results in an acceleration of
the water that causes a waterfall that

16

Figure 1. Upper falls on the Yellowstone River in the Grand Canyon of the Yellowstone, Yellowstone
National Park, Wyoming, USA
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form spontaneously in homogeneous
rock with no external forcing.6 They
indicate that major uplift, sea level fall,
or climate change were not required.
The experiment used a flume that was
7.3 m long, 30.5 cm wide, and tilted to
a grade of 19.5%.11
Most experiments use a ‘bedrock’
substance that is rather soft and can be
easily eroded by clear water. However,
it is known that the rocks carried
along on the bottom or in suspension
cause the erosion. So, the researchers
used a hard ‘bedrock’ with a supply
of unimodal gravel (i.e. gravel with
clasts of similar size and density) in
the water.
Within the first hour, an
8–10-cm-wide channel formed
with continued incision leading to
a ‘slot canyon’. Along the riverbed,
decimetre-scale concave and convex
undulations developed which grew in
amplitude. Some of the knickpoints
grew into waterfalls. Two waterfalls
formed with peak heights of 35 cm and
38 cm. This result potentially can erase
many tectonic or climatic deductions
by secular scientists:
“If autogenic [not formed by an
external force] waterfalls are
common, their existence would
change our interpretation of tectonic
and climatic history recorded in
river profiles” 7
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Conclusion
Recent research indicates that
waterfalls are not necessarily indi
cators of past tectonic activity or
climate change over millions of years.
Waterfalls can form spontaneously
even in homogeneous bedrock. Many
of today’s larger knickzones and
waterfalls could have been formed in
this way by the retreat of the Flood
water in channelized flow (about 4,500
years ago) or the melting of the ice
sheets at the end of the post-Flood
rapid Ice Age (about 4,000 years ago).
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