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Abstract
The BioLogos Foundation has published a popular-level article by old-earth geologists Gregg 

Davidson and Ken Wolgemuth presenting arguments for an old earth. One such argument involves 
counts of sedimentary laminations (“varves”) within the floor of Japan’s Lake Suigetsu. Their article 
claims that the very large number of Lake Suigetsu varve counts is strong evidence for an old earth. 
Creation scientists would argue that most of the lamination couplets are not true annual events. In fact, 
a plausible explanation for the couplets was presented in the young-earth creationist literature one 
year prior to Davidson and Wolgemuth’s article. Davidson and Wolgemuth, however, present a new 
“spin” on the argument: they claim that the correlation between these “varve” counts and radiocarbon 
dates (as well as tree-ring counts), proves that the Lake Suigetsu varves are true annual events, thus 
presenting an unanswerable argument for an old earth. However, careful examination of the papers 
they cite shows that this apparent agreement is the result of the typical uniformitarian circular reasoning. 
Furthermore, Davidson and Wolgemuth made numerous errors in their article (even within their own 
uniformitarian framework) which cause one to question whether they carefully read all of the technical 
papers they cited. Furthermore, they seem to misunderstand the recent results of the RATE research 
project that showed strong evidence of ubiquitous in situ radiocarbon within fossil specimens that 
should be radiocarbon “dead” by uniformitarian reckoning. Such results pose a serious challenge to 
uniformitarian assumptions underlying conventional radiocarbon age-dating methods.
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Introduction
Six years ago the BioLogos Foundation published 

an article entitled Christian Geologists on Noah’s 
Flood: Biblical and Scientific Shortcomings of 
Flood Geology (Davidson and Wolgemuth 2010). 
As of 9/19/2016, this article was freely accessible 
online at http://biologos.org/files/modules/davidson_
wolgemuth_scholarly_essay.pdf. The authors, Drs. 
Gregg Davidson and Ken Wolgemuth, present what 
they believe are strong geological arguments for an 
old earth. This review article focuses in particular on 
their claim that the good correlation between “varve” 
counts in Japan’s Lake Suigetsu (Fig. 1) and the 
radiocarbon ages for plant fossils found within the 
lake’s sediments present an unanswerable argument 
for an old earth. They made the same claims with the 
same example in a subsequent, virtually identical, 
presentation in a widely circulated Christian journal 
(Davidson and Wolgemuth 2012).

Other old-earth advocates (Morton 2003) also 
believe this to be a strong argument. Likewise, on 

November 12, 2012, the author of the Naturalis 
Historia blog posted a lengthy article on Lake Suigetsu 
(https://thenaturalhistorian.com/2012/11/12/varves-
chronology-suigetsu-c14-radiocarbon-callibration-
creationism/) which included a reproduction of Figure 
7 from the Davidson and Wolgemuth (2010) paper.

Background Information: Varves 
A varve is defined as “A sedimentary bed or 

sequence of laminae deposited in a body of still 
water within one year’s time . . .” (Neuendorf, Mehl 
and Jackson 2005, 703). Alternating patterns of 
distinct laminae are commonly identified within 
glacial lake deposits and are generally interpreted 
in the following way: during the summer months as 
meltwaters increase flow to the lakes, layers of more 
coarse sediment are formed, whereas the decreased 
meltwater in winter results in thinner, more clay-
rich layers. The net result, in theory, is an “annual” 
varve consisting of a summer and winter depositional 
couplet layer. Because varves are by definition 

http://biologos.org/files/modules/davidson_wolgemuth_scholarly_essay.pdf
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“annual,” they have been used to measure the ages of 
lake deposits and as proof of ages of millions of years.

However, there is actually no empirical evidence 
to back the claim that varves form as annual deposits 
over extended periods of time. There are some varve 
pairs that form in a single year, but in many cases, 
the observational evidence shows that multiple 
supposed varve couplets can and have formed in a 
single year (Buchheim and Biaggi 1988; Lambert 
and Hsü 1979; Makse et al. 1997). In fact, it has 
been documented that at least five pairs of varve 
couplets can form in a single year due to 
fluctuations in water flow (Lambert and Hsü 1979). 
It appears then, that claiming a varve is an annual 
event is an assumption in itself; one steeped in 
uniformitarian thought, but not reality.

Can Many Thin Layers Form in a 
Short Amount of Time?

Geologists have known for quite some time 
that multiple laminae may form very rapidly. 
French creation scientist Guy Berthault performed 
groundbreaking laboratory experiments 
demonstrating that multiple laminations can form 
spontaneously when sediment mixtures consisting of 
particles of different sizes are deposited in air, running 
water, or still water. This occurs because particles 
of different sizes have a tendency to spontaneously 
segregate and stratify themselves. Berthault’s 
research was published in two papers published by 
the French Academy of Sciences (Berthault 1986, 
1988a), and English translations of these papers 

were subsequently published in a prominent creation 
research journal (Berthault 1988b, 1990).

Even uniformitarian geologists have acknowledged 
that stratification can occur quickly. Almost ten 
years later, the results of similar experiments were 
published in Nature (Makse et al. 1997), although 
Nature did not acknowledge Berthault’s prior work 
(Snelling 1997).

Furthermore, these experimental results have 
been confirmed by field observations. Geologic activity 
at Mount St. Helens subsequent to the well-known 
May 18, 1980, eruption resulted in the formation of a 
762 cm (25 feet) thick deposit consisting of many thin, 
alternating fine-grained and coarse-grained laminae 
very similar to varves. This deposit formed within 
just a few hours (Morris and Austin 2009, 50, 52–54).

Likewise, interpretation of other rock units 
consisting of many thin laminations makes more 
sense if one assumes that the laminae were formed 
rapidly. For instance, the sediments of the Green 
River Formation in Wyoming are thought to represent 
many million years of continuous deposition (Bradley 
1929a, b). Yet bat, bird, fish, plant and many other 
fossils within the Green River Formation strongly 
suggest rapid, rather than slow and gradual, 
deposition of these fine laminae (Grande 1984). 
For instance, the Institute for Creation Research 
has on display multiple examples of fossils from 
the Green River Formation. One rock slab (fig. 2a) 
contains the fossilized fish Diplomystus dentatus and 
Knightia eocaena. Close inspection reveals many fine 
laminations (fig. 2b). Although there is disagreement 
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Fig. 1. Old-earth advocates claim that laminations within the sediments of Japan’s Lake Suigetsu (“moon lake”) 
present an unanswerable argument for an old earth.
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among creation scientists as to whether or not the 
Green River Formation represents a Flood or very 
early post-Flood depositional environment (Oard and 
Whitmore 2006; Oard and Klevberg 2008; Whitmore 
and Garner 2008), one thing is clear: because these 
fish were preserved, the thin layers must have formed 
quickly around them, before the fish could decay or 
be eaten by other scavengers (Whitmore 2009).

Finally, the latest empirical research has 
demonstrated that thinly-bedded mudrocks, which 
make up much of the world’s deposits of laminae 
and the majority of the geologic record, form much 
differently than previously thought. In the past, 
uniformitarian philosophy taught that clay-rich 
mudrocks formed by slow settling out of nearly 
stagnant water. It also held that thick deposits 
of clay-rich rocks needed thousands and even 
millions of years of slow, stagnant clay deposition, 
as is observed in parts of the deep ocean today. 
However, recent research by Schieber, Southard 
and Thaisen (2007) and Schieber and Yawar (2009), 
using the Indiana University Flume Laboratory, 
has demonstrated that the commonly observed 
laminated mudrocks, so prevalent throughout the 
rock record and around the globe, formed by moving 
water, and energetic deposition. Their experiments 
showed that mudrocks, and laminae in particular, 
form not by slow deposition out of a stagnant water 
column, but by flowing water at speeds of 0.3 m/sec 
(1 ft/sec). Laminated sediments were found to form by 
persistent currents and lateral transport, not merely 
by deposition from suspension. Individual laminae 
(and “varves”) result from changes in flow conditions 
under intermittently energetic conditions (Lazar et 
al. 2015), not from annual events.

Thus energetic conditions are known to result in 
the deposition of varve-like laminae. Lest it be argued 
that such energetic depositional conditions never 

occurred in Lake Suigetsu, numerous turbidite and 
flood debris layers have been recognized in the drill-
cores of the lake’s bottom sediments and attributed 
to “past extreme events” (Schlolaut et al. 2014).

Diatom Layers in Lake Suigetsu
But can creation scientists account for the large 

number of counted varves in this particular lake? 
Davidson and Wolgemuth claim that more than 
100,000 Lake Suigetsu varves have been counted 
(Davidson and Wolgemuth 2010, 7). As we will 
see, this is something of a gross exaggeration. 
Uniformitarian scientists initially estimated around 
100,000 varves, but the number that was claimed 
to have actually been counted was just a little more 
than 29,000. In reality, it is evident that even that 
claim is dubious once the reported specific details of 
their counting methodology are unraveled.

Even so, this at first seems to be more than can 
be easily accommodated into the Bible’s short 6000-
year timescale. However, when one considers Lake 
Suigetsu’s geological setting, creation scientists can 
plausibly account for this number of patterns. In fact, 
creation scientists have already addressed the claim 
that laminations in this particular lake prove an old 
earth (Oard 2009, 131).

Between 1991 and 1993, sediment cores were 
extracted from both Lake Suigetsu and Lake 
Tougouike. Fukusawa (1999, 237) describes the 
lithology of these Lake Suigetsu varves:

Clay mineral composition in these varved sediments 
would be reflected by eolian dust concentrations, 
transported from Chinese Loess Plateau, and by 
precipitations around both lakes. Also, formation 
of iron sulfides and carbonates in varves would 
be caused by cyclic changes of sea-water invasion, 
originated from sea-level changes. Annual to decadal 
oscillations of dust and iron mineral concentrations 

(a)

Fig. 2. (a) A fossilized Diplomystus dentatus (the large fish) and Knightia eocaena (the smaller fish) in a slab from the 
Green River Formation. Many laminations (b) are clearly visible and must have formed quickly before the fish could 
decompose. Image Credits: Steve Hopper.

(b)
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since the last glacial were detected in varved 
sequences of both lake sediments.
The cores themselves are composed of gray and dark 

gray clay, interspersed with white layers composed 
of diatom assemblages. Each gray and white couplet 
was assumed to represent an annual event, with the 
white layer representing diatom blooming during the 
spring, and the gray layer representing deposition in 
the autumn/winter (Kitigawa et al. 1995, 371–372).

Uniformitarian scientists have acknowledged 
that diatom blooms can occur several times per year 
(Wallace, Frank, and Founie 2006). Even so, it seems 
at first glance a “stretch” to claim that this many 
varve sequences could form in just the 4500 years or 
so since the Flood. 

However, since diatom skeletons are composed of 
hydrated silica (Gasse 1994, 335), diatom productivity 
can be enhanced by increases in dissolved silica within 
lacustrine (lake) environments. One such source of 
silica is aeolian (wind-blown) silicon-containing dust. 
There is strong evidence of much greater amounts 
of wind-blown dust during the most recent ice age 
(creation scientists would argue that the post-Flood 
Ice Age was the only ice age). For instance, the “ice 
age” portions of the deep ice cores from Greenland 
contain much higher dust concentrations (3–100 times 
greater) than are found in the upper, more recent 
portions of the cores. Elevated dust concentrations 
about three times greater than those in the upper 
core sections are also found in deep Antarctic cores 
(Paterson 1991, 81; Ruth et al. 2003, 1).

Furthermore, volcanic ash can increase the 
amounts of dissolved silica in lacustrine environments 
(Wallace, Frank, and Founie 2006). As we see in the 
next section, greatly enhanced volcanic activity is 
expected within the Creation/Flood Ice Age model. 

The Creation/Flood Ice Age Model
The Creation/Flood Ice Age model explains why 

one would expect large amounts of wind-blown dust 
toward the end of the post-Flood Ice Age (Oard 1990, 
2006). Rapid seafloor spreading (Baumgardner 1990, 
1994a, 1994b, 2003) and extensive volcanic activity 
during the Genesis Flood (largely during the latter 
half) would have resulted in significant warming 
of the post-Flood oceans. This would have led to 
dramatically increased evaporation in the years 
after the Flood, which in turn would have resulted in 
increased rain and snowfall. Stratospheric aerosols 
resulting from volcanic activity during the Flood 
would have reflected significant amounts of sunlight, 
resulting in a cooling effect that would be greatest 
during the summer and autumnal months (Bradley 
1988, 221). The resulting summer cooling would have 
greatly reduced summer melting of snow and ice, 
allowing thick ice sheets to form in the early years 

after the Flood. Residual post-Flood volcanic activity 
would have replenished these stratospheric aerosols, 
allowing the growth of these ice sheets to continue for 
many years.

The Arctic Ocean would also have been much 
warmer and ice-free immediately after the Flood. 
Warm, moist ocean air would have prevented the 
lowlands of Siberia from glaciating and would have 
enabled millions of woolly mammoths to live in 
Alaska, Siberia, and the Yukon. This explains the 
lack of glaciation in the Siberian lowlands and the 
ability of millions of woolly mammoths to survive 
in regions that today are much too cold for such 
creatures to exist, especially in large numbers. 
Uniformitarian scientists, however, cannot make use 
of this mechanism, because most claim that Arctic 
sea ice was already present for many thousands of 
years before the time most woolly mammoths are 
thought to have died out, 10,000–14,000 years ago 
(Mueller 2009). The presence of millions of woolly 
mammoths in Siberia (fig. 3) during the Ice Age is 
a major mystery for uniformitarian scientists, but 
one which is solved by the post-Flood Ice Age model 
(Oard 2006). 

Furthermore, the Creation/Flood Ice Age model 
explains much higher rates of past rainfall in parts 
of the world that today are very arid and dry (for 
example, Vardiman 2003; Vardiman and Brewer 
2011). Both uniformitarian and creation scientists 
would agree that the Sahara, the Middle East, and 
the American Southwest once received much higher 
past amounts of rainfall. For example, large “pluvial 
lakes” were present in the American Southwest (fig. 
4). Because the moisture content of air decreases 
rapidly with decreasing temperature (Lutgens and 
Tarbuck 2010, 103), and because uniformitarian 
paleoclimatologists generally assume very cold 
ice age temperatures (Bintanja, van de Wal, and 
Oerlemans 2005; Cuffey et al. 1995), uniformitarian 

Fig. 3. The Creation/Flood Ice Age model plausibly 
explains the past existence of millions of woolly 
mammoths in Siberia, as well as their eventual 
extinction. 
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scientists have great difficulty explaining how such 
heavy precipitation could occur during an ice age. 
However, dramatically increased evaporation from 
much warmer post-Flood oceans would result in 
much greater rainfall during the Ice Age, solving this 
climate mystery.

Dust Storms at the End of the Ice Age 
and Lake Suigetsu Varves

With the passing of time, the oceans gradually 
cooled, resulting in a decrease in global precipitation 
rates. Likewise, diminishing volcanic activity would 
reduce the amount of stratospheric aerosols (Austin 
1998), allowing the ice sheets to melt back toward 
their present boundaries. 

As meltwater flowed out onto the Arctic Ocean, 
this less dense freshwater melt would have tended to 
form a layer on top of the denser saltwater, and this 
meltwater would have frozen, resulting in a layer of 
sea ice. The “locking up” of large amounts of water 
as sea ice (not to mention the surviving Greenland 
and Antarctic ice sheets) and the gradual decrease in 
ocean evaporation rates, would have combined to “dry 
out” the atmosphere toward the end of the Ice Age.

The newly-formed layer of Arctic Sea ice, and the 
resulting colder high-latitude temperatures, would 

have set up strong temperature gradients between 
the low and high latitudes, resulting in strong winds. 
This, combined with the dry conditions, would have 
resulted in large dust storms, likely comparable in 
magnitude to those in the 1930s “Dust Bowl” in the 
United States (Oard 2000; 2006, 157–173).

These dry, cold conditions may have led to the 
extinction of the mammoths (Oard 2006, 157), and 
the resulting dust storms explain the fact that 
many mammoth remains are found in frozen hills 
of windblown silt called loess. It also explains the 
presence of large and highly variable dust content 
within both the Greenland and Antarctic deep 
ice cores. Finally, it is also consistent with recent 
evidence that at least some of the woolly mammoths 
were asphyxiated by dust (Fisher et al. 2014).  

Oard (2009, 131) explains how dust storms at 
the end of the Ice Age could explain the presence of 
thousands of varves within Lake Suigetsu:

But couplets can be created rapidly, and this would 
have been especially true during the Ice Age. Diatom 
blooms can occur several times a year in a lake for 
example, during the spring and fall turnovers. So 
even a uniform rate can be faster than one year. 
Blowing dust was probably much greater during 
the Ice Age (Oard 2004). The Greenland ice sheet 
shows that Ice Age dust was 40 to 100 times greater 
than at present (Oard 2005). Dust originating from 
eastern Asia (Svennson et al. 2000) that would have 
crossed Japan likely occurred in pulses associated 
with strong, dry cold fronts. Each pulse of dust falling 
into the lake could have caused a diatom bloom. 
Consequently, dozens of diatom/clay couplets could 
have occurred each year as long as those atmospheric 
conditions persisted.
Since windblown dust and volcanic ash can cause 

diatom blooms, and since both would have been 
present in large quantities during the post-Flood Ice 
Age, the presence of even thousands of varves in Lake 
Suigetsu is not necessarily a “problem” for recent 
creation. In fact, it may actually be back-handed 
evidence for the Creation/Flood Ice Age model. But 
what about the claim that the correlation between 
radiocarbon measurements and varve and tree-
ring counts proves that the Lake Suigetsu varves 
are annual events? As we shall see, this apparent 
correlation is the result of the typical uniformitarian 
circular reasoning. In order to explain why this is 
the case, however, it is first necessary to discuss 
some background information regarding radiocarbon 
dating.

 
Background Information: Radiocarbon Dating

Energetic cosmic rays (mainly protons) collide with 
atmospheric molecules, producing free neutrons as a 
result. These neutrons interact with nitrogen atoms 

Fig. 4. The past existence of large “pluvial lakes” in what 
is today’s arid American Southwest can be explained by 
higher precipitation rates resulting from warm post-
Flood oceans.
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to produce carbon-14 (Faure and Mensing 2005, 615):

Because carbon-14 (radiocarbon) is unstable, it 
spontaneously decays back into nitrogen-14, while 
emitting a beta particle (an electron) and anti-
neutrino in the process:

 

Within organisms which are alive today, 
approximately one carbon atom in a trillion will 
be a radiocarbon atom (Benson 1991, 895). Once 
an organism dies, it no longer takes in 14C, and the 
14C/C ratio within the organism will decrease. In the 
following discussion, we derive the equation (based 
on uniformitarian assumptions) which expresses age 
as a function of measured 14C within the remains 
of an organism. However, let us state categorically 
and unequivocally that, as creation scientists, we are 
firmly convinced that the underlying assumptions 
of this derivation are invalid, particularly the 
assumption (discussed below) that the 14C/C ratio 
within the biosphere has remained more or less 
constant for many thousands of years. However, 
in order to show the reader how Davidson and 
Wolgemuth obtained the results depicted in their 
Figures 5 and 7, it is necessary for us to go through 
this derivation, even though we do not accept its 
validity. We will first show that Davidson and 
Wolgemuth’s use of the information in their cited 
papers was outrageously simplistic, even within 
a uniformitarian framework. Then we discuss the 
evidence against those uniformitarian assumptions 
in a later section.

We indicate the starting amount of radiocarbon 
atoms (per gram of carbon) with the notation 14C0. 
The remaining amount of radiocarbon atoms (per 
gram of carbon) after some time t is indicated by 14C 
and is given (Aardsma 1991, 17; Benson 1991, 894; 
Faure and Mensing 2005, 615) by the equation

 
 

The value λ is called the radiocarbon decay 
constant. One can rearrange this equation to obtain 
an expression for the time that has elapsed since the 
death of the organism:

 

Replacing 14C(t) in Eq. (4) with 14C0/2 (half the 
starting amount of radiocarbon atoms C0) yields an 
expression for the half-life, the time required for half 
the original number of radiocarbon atoms to decay 
back into nitrogen:

 
 

The radiocarbon half-life is 5730 years. This is 
somewhat different from the original estimate of 
5568 years, measured by Willard Libby, the inventor 
of radiocarbon dating. For the sake of consistency, 
radiocarbon experts often use the half-life of 5568 
years in calculations, even though it is less accurate. 
A value of 5568 years for the half-life implies that 
λ has a value of 1.24 × 10-4 yrs-1. The value of 1/λ is 
perhaps somewhat easier to remember; 1/λ = 8033 
yrs.

If one divides both sides of Eq. (3) by 14C0 and 
multiplies both sides by 100, the left-hand side of 
the equation becomes the percentage of original 
radiocarbon remaining within the organism, 
expressed in units of “% 14C0”. Taking the natural 
logarithm of both sides of the equation then results in 

 
  

These equations were derived (Aardsma 1991, 21) 
under the following assumptions:
1. The rate of radiocarbon production has not varied 

in the past.
2. The global radiocarbon system has been operating 

long enough that it can treated as a system in 
“steady state”, at least for time periods for which 
the radiocarbon method is applicable.

3. Radiocarbon has always been uniformly 
distributed throughout the biosphere, oceans, and 
atmosphere.

4. The number of stable carbon atoms (12C and small 
amounts of 13C) in carbon reservoirs has been 
constant in the past, over the entire globe. 
These assumptions assume a uniformitarian 

worldview, which we reject. Moreover, even 
uniformitarian scientists realize that these 
assumptions are not strictly correct (Stuiver, 
Reimer, and Reimer 2016). For instance, the amount 
of atmospheric radiocarbon increased during the 
Maunder Minimum (Damon and Peristykh 2000) 
due to increased cosmic ray flux into the atmosphere. 
Hence, the global rate of radiocarbon production 
has varied slightly even in the fairly recent past. 
Furthermore, it is usually assumed that increasing 
amounts of atmospheric carbon dioxide, derived 
from radiocarbon-poor fossil fuels, are diluting the 
concentration of atmospheric radiocarbon (Graven 
2015).

Because the radiocarbon dating method is based 
on uniformitarian assumptions, “old” radiocarbon 
dates simply cannot be viewed as “proof” of an old 
earth. For instance, assumption (2) above implicitly 
assumes that the earth is older than allowed by 
a straightforward reading of Scripture, since it 
would take multiple tens of thousands of years 

(1)14 14+ → +N n C p

14 14C N vβ→ + + (2)

(3)14 14
0C( ) tt C e λ−=

14
0

14
1 ln

C( )
Ct

tλ
 

=  
 

(4)

1
2

ln2t
λ
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0ln(% C ) ln(100) t

4.61 t
λ

λ
= −

= −
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for the radiocarbon system to reach a steady state 
(Libby 1955, 8–9). Also, the method assumes that 
the atmospheric concentration of radiocarbon has 
not changed for several tens of thousands of years 
(Yanjun et al. 2005, 817). Likewise, one would 
expect much higher amounts of carbon (particularly 
stable 12C) in the lush pre-Flood biosphere, based 
on all the Paleozoic and Mesozoic fossils (including 
the plants in the voluminous coal beds) being pre-
Flood organisms that all lived at the same time 
(Baumgardner et al. 2003; Baumgardner 2005), 
thus contradicting assumption #4.

Furthermore, even within a uniformitarian 
worldview, radiocarbon dating is much more 
complicated than these simple equations seem to 
imply, and a naïve application of Eq. (4) to specimens 
that can be dated by eyewitness testimony will 
almost never (never?) yield a calendar age that 
would be uncritically accepted by uniformitarian 
scientists. Hence the need for calibration curves to 
convert radiocarbon ages to calendar ages which 
are acceptable to uniformitarians (Reimer 2012). 
Radiocarbon experts often perform numerous 
corrections before obtaining a radiocarbon calendar 
age. Stuiver, Reimer, and Reimer (2016) list the 
following factors that must be considered when 
attempting to obtain a radiocarbon age for a specimen 
that pre-dates the mid-1950s: 
1. Choice of a calibration dataset (different calibration 

data sets are required for marine and non-marine 
samples).

2. Possible laboratory offset in radiocarbon 
measurements.

3. Consideration of possible sources of error 
other than analytical error when reporting the 
uncertainty in the radiocarbon age.

4. Reservoir corrections, due to the fact that marine 
(and lake) organisms are exposed to different 14C 
levels than non-marine organisms.

5. The percentage of marine carbon should first be 
estimated and taken into account for samples 
which may contain a mix of marine and terrestrial 
carbon.

6. A half-life correction, if the laboratory used the 
modern half-life value of 5730 years, rather than 
the “Libby half-life” of 5568 years.

7. The hemisphere from which the sample was 
obtained (Northern and Southern Hemispheres 
have different calibration curves).

8. If the organism lived for more than 20–30 years, 
this must be taken into account by using the 
calibration curve to obtain a moving average.

9. Correction for fractionation effects, namely, the 
δ13C correction (carbon isotope ratios can fluctuate 
due to natural biochemical processes).

The Lake Suigetsu Varve Chronology: 
Subtleties in the Analysis

Now that we have covered the necessary 
background material, we critique Davidson and 
Wolgemuth’s claim that correlation between 
measured amounts of radiocarbon and varve/tree-
ring counts proves that most of the Lake Suigetsu 
laminations must be annual events. We do this by 
carefully examining the argument presented in 
their article. It should be noted that Davidson and 
Wolgemuth’s argument is based upon a number 
of older papers published in the secular literature 
(Kitigawa and van der Plicht 2000; Reimer et al. 
2004; Tian, Brown, and Hu 2005). To avoid confusion, 
we will refer primarily to these papers, although we 
recognize that a number of more recent papers on 
this subject have since been published (for example, 
Katsuta et al. 2007; Nakagawa et al. 2012; Schlolaut 
et al. 2014). Uniformitarian scientists originally 
estimated the deepest sediments in Lake Suigetsu 
to be about 100,000 years old, although they have 
since revised that estimated age upward to 150,000 
or 200,000 years (Nakagawa et al. 2012, 171). 
However, these estimates are based on assumed 
past sedimentation rates, radiocarbon dating of 
plant macrofossils buried within the varves (Bronk 
Ramsey et al. 2012; Kitagawa et al. 1995; Kitigawa 
and van der Plicht 1998, 2000; Staff, Bronk Ramsey 
and Nakagawa 2010; Staff et al. 2011, 2012, 2013), 
and 40Ar/39Ar dating of tephra laminae within the 
cored lake sediments (Smith et al. 2011; 2013; Staff 
et al. 2012), not on actual lamination counts.

After briefly describing varves and tree-rings, 
Davidson and Wolgemuth (2010, 7) state the 
following:

Varves form in many lakes around the world. In one 
lake in Japan, Lake Suigetsu, a sediment core was 
collected in 1991 nearly 250 feet in length.6 The core 
contained an uninterrupted sequence of varves, with a 
total count in excess of 100,000. [Footnote in original] 
That last sentence is misleading for two reasons. 

First, it is clear from the original technical papers 
(Kitigawa et al. 1995; Kitigawa and van der Plicht 
1998, 2000) that the researchers did not count 
100,000 varve laminae in the cored varve sequences; 
rather, this was an estimated number based on 
observed changes in varve thicknesses (Kitigawa and 
van der Plicht 1998, 505–506). In fact, the claimed 
number of counted varves was actually just 29,100 
(Kitigawa and van der Plicht 1998, 506–507). (We 
will discuss later the counting methods used and 
their limitations.)

Second, although the sequence of 29,100 laminae 
may itself have been uninterrupted, the start date 
for this varve chronology was uncertain. Hence, 
the chronology constructed for this varve sequence 
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was a “floating” one (Kitigawa and van der Plicht 
1998, 505–506), in which the start date had to be 
determined by a method other than simple counting. 
This will have important implications for Davidson 
and Wolgemuth’s Figure 7, discussed later.

Tree-Rings: Their Figure 5
Davidson and Wolgemuth then state (2010, 7):
We will simply measure how much carbon-14 is 
currently found in each tree ring. Carbon-14 decays 
with time, so if each tree ring represents one year 
of growth, we should see a steady decline in the 
carbon-14 content of each successive ring. Figure 
5 shows tree-ring carbon-14 data from living trees 
extending back 4000 rings.7 The nearly straight line 
formed by the data means that it might be possible 
for a year here or there to have a missing or double 
ring, but overall, each ring represents one year at 
least back 4000 years. [Footnote in original]
However, this claim is extremely misleading. 

even if one accepts, for the sake of argument, the 
uniformitarian assumptions (discussed later) that 
were used to derive Eqs. (4) and (6). Davidson and 
Wolgemuth (2010) are telling the reader that they 
plotted the amounts of measured radiocarbon in 
real varves and real tree-rings against the ages of 
those varves and tree-rings, and that those ages 
were obtained by simple counting. However, the blue 
curve in both their Figure 5 and ours was apparently 
not constructed from actual data points, but is rather 
a close-up of the (uniformitarian) IntCal04 northern 
hemisphere radiocarbon calibration curve for the last 

4000 years (Reimer et al. 2004). Note that the Reimer 
et al. (2004) paper discusses the IntCal04 calibration 
curve and is cited by Davidson and Wolgemuth 
(2010) in reference 7 in their endnotes. The IntCal04 
calibration curve expresses calibrated years BP (before 
present; that is, years before AD 1950) as a function 
of radiocarbon years BP. Of course, the fact that 
uniformitarian scientists need calibration curves to 
convert radiocarbon “years” into calibrated calendar 
years ought to be a “tip-off” that radiocarbon dating, 
even within a uniformitarian framework, may not be 
quite as simple as Wolgemuth and Davidson seem to 
think that it is. It is true that this part of the calibration 
curve was constructed using tree-ring data, but this 
was not a trivial process; in fact, a random walk model 
(Buck and Blackwell 2004; Reimer et al. 2004, 1030) 
was used to obtain the resulting calibration curve. As 
of 9/23/2016, this calibration curve was posted online 
at www.radiocarbon.org/IntCal04 files/intcal04.14c. 
It is obvious that these values are calibration points 
rather than actual data points, as the calendar years 
happen to be spaced at precisely five year intervals for 
the interval 0–12.4 kyrs, as described in the IntCal04 
paper (Reimer et al. 2004, 1036).

Davidson and Wolgemuth (2010) apparently 
inserted (very naively, we might add) the radiocarbon 
years BP from the calibration curve into Eq. (3), 
treating the radiocarbon age as the time t in the 
equation. Following the procedure used to derive Eq. 
(6) that we described earlier, they then calculated 
the percentage of original carbon-14 that would 
theoretically still remain (under uniformitarian 
assumptions) after this time t had elapsed. They then 
took the natural logarithms of these percentages [see 
Eq. (6)] and plotted them against calendar years BP 
to obtain the blue curves in their Figures 5 and 7. 
This same procedure was used to produce our Fig. 6, 
which bears a remarkable resemblance to their blue 
curve (our Fig. 5). Coincidence?

But this is outrageously simplistic. If one thinks 
the logic through, Davidson and Wolgemuth 
(2010) are implicitly claiming that Eq. (4) is all 
that a uniformitarian radiocarbon analyst needs 
to determine the age of a specimen: just make a 
radiocarbon measurement, insert it into Eq. (4), 
and voila!—one has the specimen’s age. But as 
noted earlier, radiocarbon specialists must deal 
with a host of complications in order to attempt to 
obtain a specimen’s true calendar age. Even within 
a uniformitarian framework, a radiocarbon dating 
expert would never expect Eq. (4), by itself, to yield 
the true calendar age of a specimen.  Even though 
Davidson and Wolgemuth likely simplified the details 
for the benefit of the non-specialists they are trying 
to persuade, to give the impression that radiocarbon 
dating is that simple borders on being deceptive.
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Moreover, the apparent radiocarbon ages on the 
calibration curve do not necessarily correspond to 
actual radiocarbon measurements. Remember that 
the calibration curve was constructed to give the 
best overall “fit” to a large number of calculated 
radiocarbon ages and their respective calendar 
ages. Theoretically, this best-fit curve does not 
necessarily have to pass through any particular 
data point. This is obvious from the figures in the 
appendix of Reimer et al. (2004), which describes 
the construction of the most recent section of the 
IntCal04 terrestrial radiocarbon calibration curve. 
Many of the data points in those figures do not 
overlap the calibration curve, even when their error 
bars and the uncertainties in the calibration curve 
are taken into account. This is why it is so misleading 
for Davidson and Wolgemuth (2010) to claim that the 
numbers on their vertical axis represent “measured 
carbon-14.” They most certainly do not. Rather, those 
numbers represent the amounts of radiocarbon that 
Wolgemuth and Davidson calculated would still be 
remaining in the specimens (given uniformitarian 
assumptions) after the supposed calendar age of the 
specimen had elapsed. But their calculation naively 
assumes that the only quantity needed to determine 
a specimen’s age is the amount of radiocarbon 
remaining, completely ignoring the real-world 
complications (fractionation effects, the hemisphere 
from which the sample was obtained, whether the 
sample was terrestrial or marine, etc.) that confront 
genuine radiocarbon experts. It would have been 
far more accurate to label the vertical axes on their 
Figures 5 and 7 as “calculated carbon-14”—because 
that is actually what Davidson and Wolgemuth 
plotted. Moreover, because Davidson and Wolgemuth 
ignored the real-world complications in obtaining 
radiocarbon ages, these are incorrectly calculated 
amounts of carbon-14—even by uniformitarian 
reckoning.

The Steel Lake (Minnesota) Varves
There is another misleading aspect to their 

Figure 5 (reproduced as our Fig. 5). Davidson and 
Wolgemuth (2010, 8) said this:

Carbon-14 has also been measured in varves. The 
carbon-14 record for varves in Steel Lake, Minnesota 
is shown as circles in Figure 5. Note that they fall on 
top of the tree ring data, which means 4000 varves, at 
least in this lake, must also equal 4000 years.
However, there is a big problem with this claim. 

If one reads the Steel Lake paper (Tian, Brown, and 
Hu 2005) cited by Davidson and Wolgemuth (2010), 
the radiocarbon ages for the Steel Lake varves fell on 
the calibration curve only after the raw radiocarbon 
ages were calibrated and after a “local correction” 
was applied to the varve counts—but Davidson 

and Wolgemuth neglected to tell their readers this. 
This is clearly seen in Figure 4b of the Tian, Brown, 
and Hu (2005, 514) paper, which, as of 9/23/2016, 
was archived at https://www.life.illinois.edu/hu/
publications/Tian_et_al._2005.pdf. The vertical 
axis on their Figure 4b is inverted compared to the 
vertical axis of Davidson and Wolgemuth’s Figure 
5 (also our Fig. 5), and Davidson and Wolgemuth 
have converted the radiocarbon ages into “measured 
carbon-14” as noted earlier. However, the eight 
yellow circles on Davidson and Wolgemuth’s Figure 5 
clearly correspond to the eight data points (indicated 
by triangles) in Figure 4b of Tian, Brown, and Hu 
(2005). Note that, although Tian, Brown, and Hu 
(2005) refer to the 14C dates as “raw” in the caption 
to their Figure 4b, these 14C dates are actually 
calibrated dates, as indicated by the title under their 
Figure 4b. Prior to calibration of the raw radiocarbon 
dates and application of this “local correction” to the 
varve counts, several of the data points completely 
missed the calibration curve, even when analytical 
uncertainties were taken into account!

Tian, Brown, and Hu (2005, 514) describe the 
method they used to “correct” the varve ages:

Specifically, we added 120 and 115 years to the 
intervals between 262 and 582 varve BP and between 
2217 and 2357 varve BP, respectively. The selection 
of 120 and 115 years was based on comparisons 
between the original varve counts and calibrated 14C 
ages (Table 1, column 8) and on linear regression of 
the adjusted varve counts and the calibrated 14C ages. 
[Emphases ours]
Davidson and Wolgemuth’s argument implicitly 

assumes that the radiocarbon ages and varve counts 
are independent of one another. But the Tian, Brown, 
and Hu (2005) paper makes it clear that this is not 
the case. In fact, the abstract of the paper (Tian, 
Brown, and Hu 2005, 510) states the following:

Application of appropriate correction factors to these 
two intervals results in excellent agreement between 
the varve and 14C chronologies. These results, 
together with other varve studies, demonstrate that 
an independent age-determination method, such 
as 14C dating, is usually necessary to verify, and 
potentially correct, varve chronologies. [Emphasis 
ours]
Davidson and Wolgemuth (2010) completely 

missed the main point of the paper they cite: the 
varve and radiocarbon ages are not independent of 
one another. Hence, the apparent agreement between 
the radiocarbon ages and varve counts (obtained 
only after calibration of the radiocarbon dates and 
application of a “local correction” to the varve counts) 
proves nothing.

Parenthetically, Davidson and Wolgemuth (2010) 
appear to have mistaken the IntCal04 radiocarbon 

https://www.life.illinois.edu/hu/publications/Tian_et_al._2005.pdf
https://www.life.illinois.edu/hu/publications/Tian_et_al._2005.pdf
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calibration curve for the IntCal98 calibration curve. 
They cite (Reimer et al. 2004) in their reference 7, 
which is the reference for the IntCal04 radiocarbon 
calibration curve, which we used to construct our Fig. 
6. Tian, Brown, and Hu (2005), however, used the 
IntCal98 calibration curve to construct their Figures 
4a and 4b (Stuiver et al. 1998; Tian, Brown, and Hu 
2005). However, given the similarity between the two 
calibration curves, it is easy to see how someone could 
mistake the later calibration curve for the earlier 
one. For the reader’s convenience, we have plotted 
the uncorrected Lake Steel data and the IntCal04 
calibration curve on the same graph (our Fig. 7). Our 
curve has ten data points rather than eight because 
three of the Lake Steel data points were very closely 
spaced (see Table 1 in Tian et al. 2005). Tian et al. 
(2005) and Davidson and Wolgemuth (2010) did not 
attempt to plot two of these three closely-spaced 
data points, whereas we did. Five (out of ten) of 
the uncorrected data points completely “miss” the 
calibration curve, even when analytical uncertainties 
are taken into account.

Digression: Tree-Rings and the Biblical Timescale
Because Davidson and Wolgemuth (2010) mention 

tree-rings in their argument, it would be helpful to 
briefly digress and discuss this subject in some 
more detail. The oldest living trees, the bristlecone 
pines (Pinus longaeva) of the White Mountains 
in California have been “dated” by counting tree-
rings to ages exceeding 4700 years old. These dates 

were determined by simply counting tree-rings and 
assuming tree-rings are exclusively formed as annual 
events, similar to the assumption for “varves” as 
discussed above. Because a straightforward reading 
of the biblical genealogies in Genesis gives a date 
to the Flood of about 4300 years before present, the 
ages for living trees exceeding this timeframe have 
been used as an argument against the accuracy of 
the biblical timeline. 

However, tree-rings, like varves, are assumed 
to only be annual. In fact, there have been several 
publications documenting that the formation of more 
than one tree-ring per year is a common occurrence. 
Glock, Studhalter, and Agerter (1960) concluded 
that development of multiple layers in a single year 
(sometimes called “false rings”) was more common 
than a single layer forming in a year and that very 
few annual increments consist of only one ring 
layer. Mirov (1967), in his book on the genus Pinus, 
concluded that tree “rings” formed after nearly every 
cloudburst, tying the appearance of rings to rainfall 
events in the dry White Mountains climate.

Glock, Studhalter, and Agerter (1960) have also 
shown that the so-called “false rings” that are so 
common in dry climate trees like the Bristlecone 
Pine are indistinguishable from the true annual 
rings. Therefore, the claims that trees are older than 
4700 years are just that, claims based on the poor 
assumption that trees preserve exclusively annual 
rings. The data that have been collected to date show 
this to be false. Tree-rings cannot provide an accurate 
record of past years.

To extend the tree-ring chronologies beyond that 
of a single tree record cross-matching of trees must 
be used, as well as cross-matching with the tree-
ring records in wooden beams in old houses.  This 
involves finding two or more closely-spaced living or 
dead trees, and wooden beams in old houses from 
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the same tree species, and identifying the common 
sections of their tree-ring records that overlap so 
that any missing years from tree to tree (or beam 
to beam) can be added to the overall dates, giving 
a more extended timeframe. The resultant tree-
ring chronology enables claims to be made of trees 
being older than that allowed by a strict reading of 
the biblical chronology. Instead, the claimed tree-
ring chronology is really only a composite tree-ring 
history that has not been objectively calibrated to 
yield reliable dates.

Ferguson (1970) erected a continuous tree-ring 
chronology for the bristlecone pines of the White 
Mountains reaching back over 7000 years based 
on cross matching of several living trees and 17 
specimens of dead wood. That tree-ring chronology is 
reproduced here in Fig. 8. Yet Suess (1970) used 315 
14C measurements of bristlecone pine tree-rings from 
Ferguson’s collection to construct a calibration curve 
between those bristlecone pine tree-rings and 14C. 
Note that only the first 1200 years back were based 
on living trees, and then the cross-matching of the 
living trees with the dead wood specimens was only 
based on one living tree and one dead wood specimen. 
It is thus evident that the “art” of cross-matching of 
tree-rings as thin as a thousandth of an inch or less 
is very subjective because of being dependent on the 
visual assessment of the investigator. One might 
argue that the use of computer statistical programs 
to facilitate this process has removed the subjectivity 
from the method. However, one expert advises that 
dating should always be performed visually prior 
to checking with a computer program (Speer 2010, 
12, 14). Likewise, Baillie (2015, 85) advises that 
such computer programs should be used as “back-
ups” and that it is “a dangerous course to allow 
statistics to overrule human judgement.” Hence, a 
statistical computer program is seen primarily as an 

independent confirmation of a visual match, rather 
than a replacement for the visual matching process. 

But again, Yamaguchi (1986) has shown that the 
cross-matching of trees is an inexact science as two 
trees growing right next to one another will often not 
exhibit the same tree-ring growth pattern. Scientists 
are forced to pick matches based on 14C dates, using 
the carbon dates to match ring patterns that are not 
unique. This leads to more circular reasoning when 
dating cross-matched tree-rings, as the onus is then 
placed back on the accuracy of the 14C dates to date 
the overlapping section of the tree-rings.

The calendar years BP on the horizontal axis of 
the IntCal04 calibration curve were obtained from 
tree-ring chronologies constructed from Douglas firs, 
German and Irish oak trees, and bristlecone pines 
(Reimer et al. 2004, 1031–1033). These trees can have 
lifespans of several hundred years, and some Douglas 
firs may be more than 1000 years old (https://www.
nwf.org/Wildlife/Wildlife-Library/Plants/Douglas-
Fir.aspx). The oldest bristlecone pine, named 
Methuselah, has been assigned an age of 4841 years, 
based on counting of tree-rings (http://www.mnn.
com/earth-matters/wilderness-resources/photos/the-
worlds-10-oldest-living-trees/methuselah). Since the 
Genesis Flood occurred ~4300 years ago, the oldest 
living tree can be no older than this. Thus, multiple 
tree-rings must have often formed, as previously 
noted. In that light, this estimated age for the oldest 
living tree is “in the ballpark” for the maximum 
possible age of 4300 years one would expect based 
on the Genesis chronology.  So if the earth really is 
as old as uniformitarian geologists claim, then why 
are there no bristlecone pines having 6000, 10,000, or 
even 20,000 rings, especially in light of the fact that 
non-annual tree-rings are commonplace?

With the exception of perhaps a few bristlecone 
pines, none of these maximum possible tree ages 
are anywhere near 4000 years in age. This means 
that the numbers on the horizontal axis of Davidson 
and Wolgemuth’s (and our) Fig. 5 could not have 
been obtained merely by counting tree-rings in 
individual trees. Rather, uniformitarian scientists 
counted rings, identified what they believed 
were corresponding rings in different trees, dead 
specimens, and wooden beams from old houses, and 
then overlapped the different tree-ring counts to form 
millennial-long chronologies.  Hence, this is not quite 
the trivial exercise that Davidson and Wolgemuth 
(2010) make it out to be. Furthermore, as noted 
earlier, radiocarbon dating is used to facilitate this 
cross-matching process.

Constant Decay Rates and Circular Reasoning
Davidson and Wolgemuth also claim (2010, 7) 

that “[t]he nearly straight line formed by the data 
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Fig. 8. The “master” tree-ring chronology based on living 
trees (light dotted hatching) and dead wood specimens 
(dark cross-hatching) of bristlecone pine with apparent 
overlapping age ranges based on cross matching (after 
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means that it might be possible for a year here or 
there to have a missing or double ring, but overall, 
each ring represents one year at least back 4000 
years.” However, there are multiple problems with 
this statement.

First, their blue line is not quite as straight as they 
make it out to be. This is especially obvious if one 
plots the radiocarbon years of the calibration curve 
versus the calendar years (our Fig. 9). But because 
Wolgemuth and Davidson (incorrectly!) converted 
the radiocarbon ages (derived under uniformitarian 
assumptions) into “measured” carbon-14, this 
fact is obscured on their graph. The disagreement 
between calendar and radiocarbon ages is even 
more apparent if one plots the entire calibration 
curve from 0 to a (presumed) age of 26,000 years 
(our Fig. 10). Furthermore, as we have noted earlier, 
the numbers on the horizontal axis are not tree-ring 
counts at all—they are simply calibrated calendar 
years BP from the IntCal calibration curve. Yes, tree-
rings were used to construct this calibration curve, 
but the numbers on the horizontal axis of Davidson 

and Wolgemuth’s Figure 5 (and our Fig. 5) do not 
necessarily correspond to any particular ring counts 
within real-world trees.

Davidson and Wolgemuth (2010) then state, 
“A straight line (as opposed to curving upward or 
downward) is also confirmation that radioactive 
decay rates have remained constant over this time 
period.” There are a number of problems with this 
statement.

First, Davidson and Wolgemuth (2010) 
demonstrate a misunderstanding of what creation 

scientists believe about accelerated rates of nuclear 
decay. While we do believe that the decay rates for 
the heavier nuclides were accelerated tremendously 
during the Flood event and (possibly) during the 
Creation Week (Vardiman, Snelling, and Chaffin 
2000, 2005), such accelerated decay would have 
decelerated at the end of the Flood. Hence, creation 
scientists think, as do uniformitarian scientists, that 
decay rates have been essentially constant during 
most of the post-Flood period, although there is 
intriguing evidence suggesting this may not be strictly 
true (for example, Cardone, Mignani, and Petrucci 
2009). Furthermore, because creation scientists 
found that the magnitude of the accelerated decay 
seemed to be proportional to the atomic weights of the 
parent radioisotopes, they think that the decay rates 
for the lighter nuclides (such as radiocarbon) would 
not have been significantly altered even during such 
episodes of accelerated decay. So accelerated decay 
during the Flood is thought to have only resulted in 
about 20% additional reduction in the amount of 14C 
(Baumgardner 2005, 621).

Second, the fact that decay rates are (at least 
approximately) constant in the present (under 
“normal” conditions persisting since the time of the 
Flood) has been experimentally verified by direct 
measurements, so it is not clear why Davidson and 
Wolgemuth (2010) think that creation scientists 
would argue otherwise.

Third, remember that Davidson and Wolgemuth’s 
“measured” carbon-14 values in their Figure 5 
(and our Fig. 5) are actually calculated amounts 
of radiocarbon (and calculated incorrectly at that, 
even given uniformitarian assumptions). And Eq. 
(3), which they used to calculate these radiocarbon 
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amounts, assumes a constant decay rate. So 
Davidson and Wolgemuth (2010) are assuming a 
constant decay rate, and then using that assumption 
to “prove” a constant decay rate! There is a name for 
this—it’s called circular reasoning.

But it’s worse than that, because their blue line 
diverges significantly (our Figs. 9 and 10) from the 
straight line that would be expected if the radiocarbon 
age equaled the true calendar age. This is especially 
true for older calendar ages (our Fig. 10).  

So although creation scientists would agree that 
the radiocarbon decay rate has remained essentially 
constant within at least the last 4000 years or so, the 
method which Davidson and Wolgemuth (2010) used 
to “prove” this is definitely fallacious. 

However, creation scientists can plausibly account 
for the divergence between the blue and red curves in 
our Figs. 9 and 10, and this is discussed below in more 
detail in the section entitled “Flood Misconceptions”.

Hezekiah’s Tunnel
Davidson and Wolgemuth (2010) then note 

that the carbon-14 age assigned to timber from 
Hezekiah’s tunnel agrees well with the age assigned 
by the biblical record. Even here, however, Davidson 
and Wolgemuth oversimplify things. Even these 
radiocarbon dates were obtained with the use of 
a calibration curve, after correcting for isotopic 

fractionation! As noted by the authors (Frumkin, 
Shimron, Rosenbaum 2003, 170–171):

After correction for isotopic fractionation with the 
use of measured δ13C, and based on the 14C half-life 
of 5,568 yr, the conventional dates for the ancient 
plaster organic materials are 2,620 ± 35 yr BP for a 
piece of wood (SR53; Table 1), and 2,505 ± 35 yr BP for 
a short-lived plant (SR61). Calibrated with the OxCal 
program20 using the INTCAL 98 calibration curve21, 
these correspond within 1σ uncertainty to calendar 
age ranges of 822–796 BC for the wood sample, and 
a multiple range of 790–760 and 690–540 BC for the 
short-lived plant. [Footnotes in original; emphasis 
ours.] 
Thus uniformitarian scientists use calibration 

curves even for relatively young artifacts! So even 
when the radiocarbon age apparently confirms 
the biblical age, Davidson and Wolgemuth are still 
underestimating the difficulties associated with the 
method! 

Flood Misconceptions
Davidson and Wolgemuth (2010) then argue that 

plots of tree-ring and varve counts against measured 
radiocarbon should result in figures noticeably different 
from their Figure 5 (and our Fig. 5) had the Flood 
occurred, and they plot these hypothetical scenarios 
on their Figure 6, reproduced here as our Fig. 11.  
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However, the four illustrations in their Figure 6 are 
naïve oversimplifications.

First, they assume that the only time in earth 
history during which large numbers of non-annual 
laminations could have formed is during the Genesis 
Flood itself (their Figure 6a; our Fig. 11a). But as 
already noted, thousands of diatom blooms could 
have plausibly formed in Lake Suigetsu even in the 
~4300 years since the Flood, due to the large amounts 
of volcanic ash and windblown dust during the post-
Flood Ice Age. 

Second, their Figure 6b (our Fig. 11b) does not 
represent creationist thinking, in that the creation 
scientists of the RATE project concluded that the 
total mass of 14C in the pre-Flood world was probably 
comparable to what it is today (Baumgardner 2005, 
618). However, this radiocarbon would have been 
tremendously diluted by the greater amounts of total 
carbon in the pre-Flood world.

For this same reason, their Figure 6c (our Fig. 11c) 
does not represent creation thinking, as it assumes a 
faster past radiocarbon decay rate. And, as already 
noted, creation scientists think that the radiocarbon 
decay rate would have been hardly affected by an 
episode of accelerated nuclear decay due to 14C 
having a very light atomic weight and very short 
current half-life compared to the orders of magnitude 
of accelerated decay of 238U with its much heavier 
atomic weight and very much longer current half-life 
(Vardiman, Snelling, and Chaffin 2005). 

However, the best way to refute these over-
simplifications is to present what creation scientists 
really think about this subject, and to compare this 
with what is observed. We now do this (and indirectly 
address their Figure 6d; our Fig. 11d). 

Note that their Figure 6a (our Fig. 11a) implies that 
creation scientists would expect fossil specimens from 
the Flood to have apparent radiocarbon ages of just 
4300 years or so, when these apparent radiocarbon 
ages actually tend to be inflated by a factor of ten. 
(Note that their Figure 6 incorrectly implies that the 
Flood occurred ~6000 years ago, rather than ~4300.)

However, explaining this inflation of apparent 
radiocarbon ages is quite simple. Creation scientists 
have calculated, based upon estimated amounts 
of carbon in coal, oil, oil shale, natural gas, and 
fossiliferous limestone, that the amount of carbon 
in the pre-Flood biosphere was probably 300–700 
times greater than it is today. However, this estimate 
was quite “soft” (Baumgardner 2005, 618), and 
Baumgardner has since suggested a value closer to 
250 times greater than it is today (Baumgardner 
2016, pers. comm.). For the sake of argument, let’s 
assume that it was 250 times greater than today’s 
value. Today, there is about one radiocarbon atom 
per trillion carbon atoms in the biosphere. This ratio 

corresponds to a value of 100 percent modern carbon 
(100 pMC). In other words, this would be the ratio 
expected to be found in a recently deceased organism 
in today’s world. 

However, in the pre-Flood world, the greater 
amount of total carbon would imply that the huge 
amount of normal 12C in living organisms would have 
diluted the small amount of 14C which accumulated 
in the ~1656 years of the pre-Flood era. Thus pre-
Flood organisms buried during the Flood would 
have had a much smaller 14C/C ratio, corresponding 
to about 1/250 this value, or 0.4 pMC. If a scientist 
were to naively use this value of 0.4 pMC and Eq. 
(4) to calculate the age of a specimen dating from
the Flood, without realizing that the 14C/C ratio had
not remained constant during that time, this would
result in an apparent age inflated by a factor of ~10:

Of course, this is what is actually observed. 
In the instances in which radiocarbon has been 
measured in the fossilized remains of “Phanerozoic” 
creatures (which actually perished during the Flood), 
these values tend to be between 0.1 and 0.5 pMC, 
corresponding to apparent radiocarbon ages of 
~43,000 to 55,000 years (Baumgardner 2005, 595). 
Indeed, the samples from ten U.S. coal beds with 
conventional ages ranging from ~35 to ~320 million 
years yielded 14C ages that averaged ~48,500 years for 
the pre-Flood plants buried in those coal beds during 
the Flood (Baumgardner 2005, 604–606). As the 
amount of radiocarbon in the atmosphere gradually 
“built up” in the post-Flood world, the discrepancy 
between apparent radiocarbon ages and calendar 
ages would have decreased with increasingly younger 
samples, thus explaining the trends shown in our 
Figs. 9 and 10.

However, this alone does not explain the observed 
“scatter” in these radiocarbon ages. In principle, one 
might naively expect all specimens from the time 
of the Flood to have the exact same radiocarbon 
age. However, there are complicating factors that 
would prevent this, and these have been addressed 
(Baumgardner 2005, 614–616). Organic materials 
contain some nitrogen, and nitrogen may be 
converted into radiocarbon after interaction with 
thermal neutrons. Hence, the actual radiocarbon 
within a given specimen would consist of two parts, 
a “background” amount that would be essentially the 
same for all specimens, and a variable part that would 
depend upon both the nitrogen content of the sample 
and the local neutron flux (indirectly resulting from 

1 100ln
0.4

(8,033yrs)ln(250)
44,000yrs

t
λ

 =  
 

=
≈

(7)



353Do Varves, Tree-Rings, and Radiocarbon Measurements Prove an Old Earth?

accelerated decay of any nearby associated uranium 
during the Flood event). Since both nitrogen content 
and local thermal neutron flux within the crustal 
environment can vary, this could likely explain 
the observed “scatter” in the amount of measured 
radiocarbon in specimens that date from the Flood.

Our Fig. 12 presents a much more realistic (albeit 
qualitative) creation model for the 14C/12C ratio as 
a function of time. Assuming no primordial 14C at 
Creation, the 14C/12C ratio would have started at 
zero. Carbon-14 production in the atmosphere would 
have caused this ratio to increase during the 1656 
years that elapsed between Creation and the Flood. 
However, this 1656-year duration would not have 
been sufficient for the amount of 14C in the biosphere 
to have yet reached a condition of steady state. As the 
fountains of the great deep were broken up (Genesis 
7:11), carbon-containing minerals dissolved in these 
waters would have introduced additional carbon 
into the biosphere, causing an abrupt decrease in 
the 14C/12C ratio. In the 4300 years since the Flood, 
additional radiocarbon would have been produced, 
causing the 14C/12C ratio to increase over time. By the 
time of the Industrial Revolution, this ratio would 
have begun to “level off,” although a true steady-
state condition may not yet have been reached. 
Since the beginning of the Industrial Revolution, the 
introduction of anthropogenic carbon dioxide into the 
atmosphere, as well as nuclear bomb tests performed 
in the 1950s and 1960s, would have then altered the 
14C/12C ratio somewhat.

Moreover, the RATE findings (Baumgardner et al. 
2003; Baumgardner 2005) call for a radically revised 
understanding of how 14C methods must be applied 
to organisms fossilized since the Flood cataclysm.  
Fig. 13 provides a tentative approximate description 

of atmospheric 14C levels since the onset of the Flood 
approximately 4350 years ago.  At the onset of the 
Flood (c. 2350 BC) the atmospheric 14C level would 
have been on the order of 0.4% of its modern value, 
at 200 years after the Flood (2150 BC) it was 26%, at 
500 years after the Flood (1850 BC) it was 51% of its 
modern value, at 1000 years after the Flood (1350 BC) 
it was 74% of its modern value, at 1500 years after 
the Flood (850 BC) it was 86% of its modern value, 
and at 2000 years after the Flood (350 BC) it was 
94.3% of its modern value. The radiocarbon levels 
versus calendar age in this figure imply a profound 
telescoping of radiocarbon dates if the radiocarbon 
levels are interpreted in the conventional way, for 
example, 482 BC radiocarbon age instead of 350 BC 
calendar age, 990 BC instead of 850 BC, 1918 BC 
instead of 1350 BC, 4315 BC instead of 1850 BC, 
9327 BC instead of 2150 BC, and 47996 BC instead of 
2350 BC. Based on the RATE findings, the rapid rise 
in the atmospheric 14C level after the Flood was a 
consequence of outgassing of 14C (as CO2) from the 
continental crust. This 14C was generated during the 
Flood by thermal neutrons reacting with nitrogen 
and 13C atoms, and the neutrons were a consequence 
of the rapid uranium and thorium decay during the 
Flood as described by Baumgardner (2005, 614–616.)

Of course, this more complicated atmospheric 
radiocarbon history implies, as we have noted earlier, 
that the standard radiocarbon decay equation, our 
Eq. (3), is simply wrong.

In Situ Radiocarbon within Ancient Specimens
It should be noted that Davidson and Wolgemuth 

(2010) are overlooking a much larger issue involving 
radiocarbon. With a half-life of just 5730 years, 
radiocarbon decays so quickly that even the 
most sensitive accelerator mass spectrometers 
should not be able to detect any radiocarbon in 
specimens more than about 100,000 years old. 
Yet both uniformitarian and creation scientists 
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have repeatedly measured radiocarbon in fossil 
specimens said to be many millions of years old. 
By 1970, more than 15,000 catalogued specimens 
apparently contained radiocarbon (Whitelaw 1970). 
It was generally assumed that these anomalous 
detections of radiocarbon were occurring because β 
counters can be “fooled” by cosmic rays. However, 
accelerator mass spectrometers, which do not suffer 
from this defect, have also repeatedly detected 
radiocarbon in “ancient” fossil specimens (Giem 
2001). Detectable radiocarbon has consistently been 
found in coal (Baumgardner 2005), fossilized wood 
(Snelling 2000, 2008), and even dinosaur fossils 
(Thomas and Nelson 2015). The very fact that any 
radiocarbon at all is detectable in specimens claimed 
to be millions of years old is a powerful argument 
against the “millions of years” espoused by Davidson 
and Wolgemuth (2010). The ubiquitous presence of 
14C at levels far above instrument detection levels 
in Phanerozoic fossils collapses the presumed 500 
million years of Phanerozoic history into merely 
thousands. In fact, radiocarbon has even been 
detected in diamonds, which are ostensibly billions 
of years old (Baumgardner 2005; Baumgardner et al. 
2003; Taylor and Southon 2007).

Uniformitarians (Bertsche 2008) have attempted 
to argue that this radiocarbon is the result of either 
in situ or laboratory contamination. While this may 
sometimes be true, it strains credulity to think that 
this is true in all cases. In any case, these specific 
accusations have been well responded to repeatedly 
(Baumgardner 2007, 2015), but uniformitarians 
continue to ignore such rebuttals and keep on 
repeating the same fallacious claims.

During most of our critique of Davidson and 
Wolgemuth’s use of Eqs. (4) and (6), we have 
focused on Davidson and Wolgemuth’s misuse of 
the uniformitarian calibration curves, temporarily 
overlooking the flawed uniformitarian assumptions 
underlying the derivation of those equations. But of 
course, that error, though embarrassing, is a mere 
“speck” in the eye of their method compared to the 
“plank” of these flawed uniformitarian assumptions 
(Matthew 7:3–5).

In addition to the ubiquitous presence of 
radiocarbon in Phanerozoic fossils, the RATE team 
also found other evidence challenging uniformitarian 
assumptions. The retention of significant amounts 
of helium in zircon crystals is another argument 
for accelerated nuclear decay that collapses1.5 
billion years of alleged history into just 6000 years 
(Humphreys 2005). Likewise, orphan radiohalos in 
granite are still yet another argument for accelerated 
nuclear decay (Snelling 2005).

50,000 Lake Suigetsu Varves?
Davidson and Wolgemuth (2010, 9) then present 

their Figure 7 for the Lake Suigetsu varves, a graph 
of “measured carbon-14” versus tree-ring and varve 
counts.  We here reproduce that figure as our Fig. 
14. They then claim that the straightness (linearity) 
of the line on the graph requires one of two possible 
explanations. The first possibility is that 50,000 
varves really do represent approximately 50,000 
years, which would imply that the earth is at least 
50,000 years old. Furthermore, since they claim there 
are actually about 100,000 Lake Suigetsu varves, the 
earth must be even older, at least 100,000 years old. 

The following is what they present as the only 
other option (Davidson and Wolgemuth 2010, 9): 

God started with a fast rate of carbon-14 decay and 
dozens of diatom blooms and die-offs each year, but 
then intentionally and precisely slowed down each 
independent and unrelated process in such a way as 
to make it falsely look as if the data confirms [sic] 
the accuracy of carbon-14 and varve counting as 
legitimate methods of determining age. [Emphasis 
theirs.] 
Wolgemuth and Davidson (2010) correctly reject 

this second option, noting that God would never 
deceive anyone. But is it really true that rejection 
of the second option implies that the first option is 
true?

No, it does not. First of all, the line is not as 
straight as they suggest. In our Fig. 15, we have 

Fig. 14. Adapted from Figure 7 from Davidson and 
Wolgemuth (2010), who state in their caption: “Tree-
ring number (solid line) and varve number (circles) 
vs. measured carbon-14. Varves less than 5000 are 
from Steel Lake, Minnesota; varves greater than 5000 
are from Lake Suigetsu, Japan. ‘Measured carbon-14’ 
is shown as the natural log of the carbon-14 activity. 
Vertical bars represent the magnitude of uncertainty in 
the measured value.”
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attempted to reproduce Davidson and Wolgemuth’s 
Figure 7 (our Fig. 14). We did this by plotting the 
data from the Appendix in Kitigawa and van der 
Plicht (1998, 511–515). We then converted the 
radiocarbon ages into “measured carbon-14” using 
Davidson and Wolgemuth’s (incorrect) procedure. 
We used that same procedure to obtain error bars 
for the “measured carbon-14”. Note the similarity 
between the yellow dots in Figs. 14 and 15. Davidson 
and Wolgemuth’s Figure 7 (our Fig. 14) seems to 
contain more data points than one would have 
obtained just from the Kitigawa and van der Plicht 
(1998) paper, so Davidson and Wolgemuth probably 
combined these data with data from an updated 
paper (Kitigawa and van der Plicht 2000). 

Again, the true disagreement between apparent 
radiocarbon ages and calendar ages is more evident if 
one simply plots radiocarbon ages versus calibrated 
ages (our Fig. 16). In fact, Fig. 3 in Kitigawa and van 
der Plicht (1998) is very similar to our Fig. 16.

Second, Davidson and Wolgemuth (2010) simply 
did not carefully read the papers they cite. We 
have already noted that the varve ages depicted in 
Davidson and Wolgemuth’s Figure 7 (our Fig. 14) 
were obtained from what was originally a “floating” 
varve chronology (Kitigawa et al. 1995, 374–375; 
Kitigawa and van der Plicht 1998, 506). Although 
this chronology (for depths between 10.42 and 
30.45 m) was thought to cover a period of 29,100 
years (Kitigawa and van der Plicht 1998, 506–507), 
the researchers did not know the “start date” for this 
part of the chronology. So how was this start date 
determined? Kitigawa and van der Plicht (1998, 
507) explain:

In order to reconstruct the calendar timescale, 
we compared the Lake Suigetsu chronology with 
calibration curves obtained from the absolute 
German oak (shifted by 41 yr at 5241 BC to the 
older direction, Kromer et al. 1996) and the floating 
German pine (Kromer and Becker 1993) using the 
least squares minimization. The revised German oak 
and the floating German pine calibration curves were 
combined into one calibration curve by moving the 
age of the German pine chronology.
Figure 2 shows the best match between the tree-ring 
and the Lake Suigetsu chronologies, estimated by 
minimizing the weighted sum of squared differences 
between the 14C ages of macrofossils and the tree-ring 
calibration curve . . . . Using this match, we defined 
the absolute time scale for the Lake Suigetsu varves 
chronology. The 29,100-yr Lake Suigetsu chronology 
then covers the absolute age range from 8830 to 
37,930 cal BP.
In other words, the start date of 8830 years for the 

varve sequence was obtained from the best overall 
match between the floating varve chronology and 
an absolute chronology obtained from German oak 
and German pine tree-rings. It was not obtained by 
simple counting. This is the reason that the second 
set of yellow circles in Davidson and Wolgemuth’s 
Figure 7 (our Fig. 14) starts at 8830 calendar 
years on the horizontal axis, rather than at zero. 
In retrospect, this should have been a “tip-off” to 
Davidson and Wolgemuth (2010) that these varve 
ages were not obtained by simple counting. How does 
one “simply” count to 8830, if you have “skipped” the 
first 8829 integers? Obviously, other assumptions 
and methodologies must have come into play to 
obtain this age assignment.

It is also misleading for Davidson and Wolgemuth 
to state that the Lake Suigetsu varves “continue to 

Fig. 15. Attempt to reproduce Davidson and Wolgemuth’s 
Figure 7 (our Fig. 14) using data in the appendix of 
Kitigawa and van der Plicht (1998). The greater number 
of data points in Davidson and Wolgemuth’s Figure 7 
probably results from additional data points obtained 
from Kitigawa and van der Plicht (2000), although 
Davidson and Wolgemuth (2010) did not cite that 
particular paper.
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about 100,000” (Davidson and Wolgemuth 2010, 
9). As noted earlier, the researchers did not count 
sequences of 100,000 varve laminae (Kitigawa et 
al. 1995; Kitigawa and van der Plicht 1998, 2000). 
Rather, the figure of 100,000 was estimated based on 
observed changes in varve thicknesses (Kitigawa and 
van der Plicht 1998, 505, 506).

In fact, it’s an exaggeration even to say, as 
do Davidson and Wolgemuth (2010), that the 
researchers counted 50,000 varves. The actual 
number of claimed counted laminations was 29,100, 
as noted earlier. Because an age of 8830 years was 
assigned to the first varve, this means that the varve 
chronology extended to 8830 + 29,100 =  37,930 cal 
years BP. This is evident from Kitigawa and van der 
Plicht’s (1998) Fig. 1, where varve ages less than 
about ~40,000 years BP are indicated by a solid 
line, while ages greater than this are indicated by a 
dashed line (Kitigawa and van der Plicht 1998, 507–
508), indicating that those ages were uncertain.

So why do Davidson and Wolgemuth claim that 
50,000 years are represented by the Lake Suigetsu 
chronology? Kitigawa and van der Plicht (1998, 506) 
did tentatively assign ages greater than ~38,000 
years, but this was done by “assuming a constant 
sedimentation in the Glacial (0.62 mm yr-1).” In 
other words, these tentative ages did not result 
from a counting process at all, but rather from the 
assumption of a constant sedimentation rate.

Davidson and Wolgemuth’s argument assumes 
that the varve and radiocarbon ages are independent 
of one another, when a careful reading of the very 
papers that they cite shows that this is not the case.

Have 50,000 Lake Suigetsu Varves 
Been Physically Counted?

However, it is not at all certain from the methods 
employed by the original investigators that even 
29,100 varves were visibly counted (Kitigawa and van 
der Plicht 1998). Yet Marshall et al. (2012) claim to 
have used “varve counting” to extend the chronology 
back to at least 50,000 years. So what methods have 
been used to “count” the varve laminae, and have 
they really thus counted 50,000 varves?

Schlolaut et al. (2012) describe in detail how 
the varves in the sediment cores were visually 
counted using thin section microscopy. The split 
drilled sediment core was cut into 10 cm (3.9 in) long 
segments which were freeze dried then impregnated 
with synthetic resin under vacuum. The blocks were 
glued to glass slides, and then ground and polished 
down to ≈20 µm for visual counting of the varves 
under a petrographic microscope. 

But how were the varves identified in order to 
be visually counted? An idealized varve with its 
main seasonal layers first had to be determined to 

then use as a “template” for identifying and thus 
visually counting the varves. Key components of 
the idealized varve were a basal layer with specific 
diatoms containing siderite (FeCO3) overlain by a 
layer of detrital silt-sized quartz and feldspar grains 
(spring), overlain by a layer of light amorphous 
organic material (summer), overlain another layer of 
specific diatoms either below or within the base of an 
overlying siderite layer (autumn), and covered by a 
clay layer (winter) (Schlolaut et al. 2012). 

However, Schlolaut et al. (2012, 56) admitted:
Usually not all of the sub-layers formed every year 
and in a considerable portion of years no seasonal 
layers formed at all, in which case non-seasonal, 
mixed layers formed . . . The thickness of the mixed 
layers ranges from a sub-millimetre scale up to 
12 mm and they therefore represent time windows 
of 1 year to over 120 years (the mean sedimentation 
rate in the LGIT is less than 1 mm/a).
Siderite layers are the most frequently and 
consistently occurring type of seasonal layer and 
often delimit the mixed layers. Hence, counting is 
mainly based on (the base of) siderite layers . . .
Since mixed layers occur frequently in the Suigetsu 
sediment, and since these represent time intervals of 
multiple years without any distinguishable seasonal 
layers, the microscope count of the LGIT is necessarily 
incomplete. That is, the number of counted varves 
is smaller than the number of years that passed 
during the formation of the studied part of the core. 
Therefore the count must be complemented by varve 
interpolation.
So how was such varve interpolation accomplished? 

“The main prerequisite for interpolation is the 
knowledge of the mean sedimentation rate (SR) 
which is the mean sediment accumulation in 
millimeter per year within a predefined sediment 
interval” (Schlolaut et al. 2012, 56). But deposition 
rate of these sediments was never witnessed or 
directly measured, so the determination of this SR 
is based on the assumption of deep time, which 
is then used to assign a deep time scale to these 
varves! Indeed, Schlolaut et al. (2012, 68) admit 
that “on average as many as 50% of the varves 
are indistinguishable”! Thus 50,000 varves were 
never visually counted, but as many as 50% were 
interpolated assuming steady sedimentation rate 
over assumed deep time.

However, that assumed sedimentation rate was 
punctuated by “event” layers due to “past extreme 
events, mostly the result of floods or earthquakes” 
(Schlolaut et al. 2014). Extreme precipitation 
events produced flood layers due to turbidity flows 
from surface runoff, landslides or subaqueous slope 
failures. Indeed, some 362 of the 369 identified 
“event” layers were interpreted due to flood events, 
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many more than previously identified by Katsuta et 
al. (2007). While the few most recent “event” layers 
could be correlated with known historic floods, all 
the earlier events were simply inferred. Indeed, most 
“event” layers were not visually identified in the 
sediment core, but were determined by micro-XRF 
scanning of the core. Elements such as Si, K, Ca, Ti, 
Mn, and Fe were used to identify and determine the 
boundaries not only of “event” layers, but also the 
claimed varves, based on the expected mineralogical 
variations such as siderite in the sediments (Katsuta 
et al. 2007; Marshall et al. 2012; Schlolaut et al. 
2014). 

Further significant “event” layers identified in 
the lake sediment cores were visible tephra (volcanic 
ash) layers, the result of violent volcanic eruptions 
(Nakagawa et al. 2012; Smith et al. 2011; 2013). 
Some of these have been correlated with eruptions 
from known nearby Japanese volcanoes using 
geochemical and mineralogical analyses. Many of 
them were also Ar-Ar dated. Furthermore, because 
these tephras and flood “event” layers often have 
plant macrofossils buried in them, these were used 
to 14C date the layers (Bronk Ramsey et al. 2012; 
Kitagawa et al. 1995; Kitigawa and van der Plicht 
1998, 2000; Staff, Bronk Ramsey and Nakagawa 
2010; Staff et al. 2011, 2012, 2013). Similarly, 14C 
had also been used to date the same tephras in 
other parts of Japan (Miyairi et al. 2004; Nakagawa 
et al. 2012). Yet it is significant that Kitagawa et 
al. (1995) show diagrammatically in their Fig. 2 
that between correlated tephras in closely adjacent 
drill-holes there are different numbers of “varve” 
laminae in each drill-hole, which should not be the 
case if they are truly annual varves.

It might thus be argued that, because multiple 
techniques (varve counting, 14C, Ar-Ar) have been used 
on these Lake Suigetsu sediment cores (Nakagawa et 
al. 2012; Staff et al. 2012), the claimed 50,000 years’ 
worth of varves is firmly established. However, we 
have already demonstrated how as many as 50% of 
the claimed varves are mixed layers which required 
the assumed mean sedimentation rate to assign time 
durations to them. And many of the claimed varves 
were not visually identified, but like many of the 
“event” layers were delineated by µXRF scanning 
analyses of the sediment cores. Then both 14C and Ar-
Ar dating were used to establish the dates for various 
“event” layers and tephras, which were then used to 
adjust the dates of the “counted” varves and the mean 
sedimentation rate used to interpolate years into 
the mixed layers (Marshall et al. 2012; Nakagawa 
et al. 2012; Schlolaut et al. 2012, 2014; Smith et al. 
2013; Staff et al. 2012). But the 14C chronology has 
been calibrated against tree-ring counts, while the 
tree-ring chronologies used for that calibration were 

established using 14C dating to cross-match growth 
ring patterns from tree to tree. Similarly, the 40K 
decay constant essential to calculating Ar-Ar dates 
has itself been adjusted and thus calibrated against 
the 238U decay constant to bring K-Ar, Ar-Ar, and 
U-Pb into agreement (Snelling 2016). And here in 
Japan 14C dating of organic materials in the tephras 
has been used to corroborate and adjust the Ar-Ar 
dating of them using the 14C calibration curves based 
on tree-ring chronologies (Nakagawa et al. 2012; 
Smith et al. 2013; Staff et al. 2012).

So what is the bottom line? None of these dating 
methods are truly independent and thus objective. 
They are inter-calibrated and adjusted to agree 
because of the assumption they are supposed to 
agree, due to the assumed uniformity of geologic 
and physical processes that willfully ignores the 
evidence for the global Flood cataclysm and its 
aftermath. The 50,000 annual varves were never 
visually counted and only represent 50,000 years 
because they were “dated” as such using cross-
calibrated, adjusted-to-agree, dating methods 
based on assumptions built on the foundation of 
assumed deep time.

Conclusion
Contrary to the claims of Davidson and Wolgemuth 

(2010), the Lake Suigetsu and Steel Lake varves 
do not present an unanswerable challenge to a 
recent creation. Furthermore, since pulses of dust 
and volcanic ash can stimulate diatom blooms, the 
presence of a large number of diatom layers in Lake 
Suigetsu may actually be a back-handed confirmation 
of the Creation/Flood Ice Age model. Furthermore, 
there are two reasons that the apparent correlation 
between tree-ring and varve counts and “measured” 
amounts of radiocarbon cannot be used as “proof” 
that the Lake Suigetsu varves represent annual 
events. First, the “measured” amounts of radiocarbon 
do not appear to be measured amounts at all (!), but 
instead appear to have been incorrectly obtained 
from a northern hemisphere radiocarbon calibration 
curve. Second, Davidson and Wolgemuth’s argument 
hinges on the assumption that tree-ring counts, varve 
counts, and radiocarbon dates are independent of one 
another, but a careful reading of the very papers they 
cite shows that this is not the case.

Furthermore, this should have been clear from a 
cursory reading of even the popular-level literature. 
Many popular science articles (for example, Boyle 
2012; Spector 2012) have noted that uniformitarian 
radiocarbon experts are excited about the Lake 
Suigetsu chronology because they believe that 
it will help them to calibrate radiocarbon dates. 
Hence it should have been obvious to Davidson 
and Wolgemuth, from just the popular literature 
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alone, that radiocarbon dating, even within a 
uniformitarian framework, is more complicated than 
one would infer from the rudimentary descriptions 
found in high school and introductory college physics 
and chemistry textbooks. 

Given the many errors in their 2010 article which 
is still posted on the BioLogos website, it grieves 
us that Davidson and Wolgemuth have been using 
such fallacious arguments for so many years in an 
attempt to dissuade Christians from believing the 
straightforward and trustworthy history contained in 
their Bibles, a history authored by the Creator Himself. 
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