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At least some 
‘tillites’ may be 
impact debris
Michael J. Oard

Uniformitarian earth scientists 
have presented creation scientists 

with many challenges. Each challenge 
must be addressed in detail before it 
becomes clear that the particular 
features claimed as proof of ‘millions/
billions of years’ are no such thing. 
Often, such investigation also ends 
up challenging uniformitarian ideas. 
Indeed, creation scientists often find a 
reasonable solution, one that fits better 
in the Creation/Flood model than uni-
formitarianism, even given our limited 
manpower and funds.1 An example of 
one such claim is that ancient ice age 
deposits, called ‘tillites’, prove the 
necessity for millions of years.2,3

The challenge of tillites

Tillites are defined as a consolidated 
glacial till; a mixture of rocks of all 
sizes within a finer-grained matrix 
deposited by glacial ice. Processes 
apart from glacial ice can produce 
till-like rocks. If the origin of the till-
like debris is uncertain it is called 
a diamicton when it is loose and 
unconsolidated and a diamictite when 
it is lithified (transformed into stone). 
Tillites by this definition are rather 
numerous.

Besides a texture of rocks of all 
sizes within a finer-grained matrix, 
other glacial-like features are 
sometimes associated with tillites. 
They include:
•	 striated and grooved bedrock,
•	 striated, faceted, and/or polished 

rocks, and
•	 outsized rocks4 within finer-grained 

sedimentary rocks.

These features are considered 
‘diagnostic’ of glaciation, since they 
are commonly associated with the 
‘Pleistocene’ ice ages (the post-Flood 
Ice Age).

Other more minor features are also 
claimed as diagnostic, such as nailhead 
striations, which are striations or 
grooves that start abruptly on a bedding 
plan. Nailhead striations are thought to 
have formed when a rock in a moving 
glacier sinks down to the base and 
scratches the substrate. Combined 
with the features commonly regarded 
as diagnostic of glaciation, these give 
the impression of overwhelming 
evidence for tillites formed by multiple 
ice ages through geological history. 
These ancient ice ages, all before the 
‘Pleistocene’ ice age are mostly fitted 
into four main time periods (table 1).

The challenge of ancient tillites for 
creationist geology is that widespread 
glaciations are not plausible to have 
occurred during Noah’s Flood, when 
most of the rocks would have formed 
in that paradigm.

Responses to the 
problem of tillites

However, several responses to the 
challenge of tillites are possible, all 
centred on the conclusion that the 
tillites were not formed by glacial 
ice. First, numerous problems with 
the glacial interpretation have been 
revealed by both secular scientists6 
and creation scientists.2,7,8 For instance, 
landslides either on land or on the 
ocean bottom can duplicate the till-
like texture of the debris, and the three 
main diagnostic features.2 An Eocene 

Geological Period Secular Age (Ma)

Late Paleozoic 338–256

late Ordovician 445–429

late Proterozoic 950–520

early Proterozoic 2400–2200

Table 1. The four main ice age periods within 
the geological column5
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debris flow exists now as a remnant 
on top of the Gravelly Mountains 
of Southwest Montana, USA. This 
debris flow duplicates two of the 
three supposedly diagnostic features of 
glaciation: striated bedrock (figure 1)  
and striated stones. Since the Eocene 
is considered by secular scientists to 
have been very warm, this debris flow, 
once thought to have been caused by 
a glacier, is now claimed to be from a 
non-glacial landslide.

Interestingly, the tillites are pre
dominantly from low paleolatitude 
and marine deposits.9 Because of this 
discovery, some of the Precambrian 
‘ice ages’ are deduced to have been 
global. This is called the snowball 
or slushball Earth, and has enough 

problems for it to be deemed impos
sible by many.10

Moreover, creationists have offered 
non-glacial interpretations of tillite-
like deposits. For instance, creationists 
have proposed that gigantic landsliding 
during the Flood can explain tillite-
like deposits. Flood landslides can 
account for the large scale of some 
of the tillites, like the Dwyka tillite 
that occupies the bottom of the Karoo 
Basin, southern Africa, over an area 
about 1,300 km by 600 km.2 It can 
also explain why practically all tillites 
are considered to be marine mass 
flows. Landsliding would have been a 
common occurrence during the Flood, 
considering the rapid accumulation of 
sediments and the magnitude of the 
tectonics.

Tillites from impacts

However, the above possibilities 
that have been offered by creationists 
are not exhaustive. Another that is 
worth considering as we investigate 
diamicton and diamictite formations in 
the field is that some may have formed 
from meteorite or comet impacts. 
This idea had been put forward by 
some researchers in the 1990s,11,12 but 
the idea was strongly challenged by 
others.13–15

In a recent article,16 Rampino points 
out again that all the major diagnostic 
features can be duplicated by non-
glacial processes, especially when they 
are found at geological times when the 
climate was supposedly universally 
warm, such as the Mesozoic era, 
within the evolutionary timescale. 

Figure 1. Striated pavement from a landslide, now left as a remnant on top of the Gravelly Mountains, Southwest Montana, USA
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“The recognition that a number 
of diamictites in the geological 
record interpreted as tillites have 
a subaqueous debris-flow origin 
and the fact that some features 
ascribed to glaciation may not be 
entirely diagnostic suggests that a 
reinterpretation of some supposedly 
glacial tillites as non-glacial debris-
flow/debris-fall deposits may be 
necessary.”18

Conclusion

Mechanisms other than glacial ice 
have been found to produce tillite-like 
features. These include landsliding 
and impacts, and provide a viable 
explanation for how some ancient 
tillites were formed, one that fits 
within the Flood paradigm. It is not 
unusual for young earth researchers 
to discover alternative explanations 
for ‘old earth’ features within the uni
formitarian literature itself. Creation 
scientists should continue to read all 
we can on a particular challenge. It 
is also important that we continue to 
undertake our own field work in case 
secular scientists missed what they 
did not expect to find. Answering 
challenges takes time, patience, 
and faith. We should not expect to 
answer all challenges to the Flood 
model since earth science itself is 
a developing field. This is attested 
by the tens of thousands of earth 
scientists worldwide doing research 
on unknowns and unsolved problems 
within their model. Creation science is 
only starting to develop a sophisticated 
Flood model and exciting discoveries 
remain to be made.
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Rampino emphasizes that even the 
‘best’ diagnostic criterion, outsized 
rocks within fine-grained sediment, 
can be duplicated by various types of 
mass flows, ranging from debris flows 
to turbidity currents. Nailhead grooves 
can also be produced by mass flow.

Moreover, in his recent article 
Rampino continues to suggest that 
some of these tillites could be impact 
debris.16 In his view, given the millions 
of years of evolution, there should be 
more impact debris found in the rocks. 
He adds that striated and grooved 
bedrock and nailhead striations are 
rarely found below the claimed tillites. 
Interestingly, they are found associated 
with some impact debris, such as the 
Bunte breccia from the Reis impact 
in Germany.17

Although Rampino previously 
challenged the origin of most 
tillites,12 in Rampino’s latest article 
he narrowed his focus to the late 
Precambrian tillites, suggesting they 
may be impact debris. This could 
be due to a more comprehensive 
examination of the rocks in the most 
famous late Paleozoic ‘tillite’, the 
Dwyka tillite in southern Africa, in 
which no shock effects were found.13 
Moreover, shock features are lacking 
with other tillites, creating a significant 
difficulty for Rampino’s suggestion 
of impact genesis. It is possible the 
field workers may have failed to look 
for them. Rampino points out that 
shocked rocks are also rare in known 
impact debris, and hence shocked 
rocks are a poor diagnostic criterion 
for impacts. He earlier claimed that 
shocked quartz was found in a rock 
from a late Precambrian tillite from 
southern Utah, but critics explained it 
away as possibly eroded from an older 
impact deposit, which seems unlikely.

Rampino also suggests a new 
impact-diagnostic feature, rocks 
showing brittle failure, and points 
out that these have been found in 
the Precambrian during ‘non-glacial 
intervals’. He concludes:


