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Joshua Swamidass’ recent genealogical Adam and Eve (GAE) hypothesis
posits that all humans alive by AD 1 could share genealogical ancestry with
the biblical Adam, who lived as recently as 6,000 years ago. We evaluate
the scientific underpinnings of this hypothesis, including (1) ancestry
studies providing timeframes to universal ancestors, (2) the choice of AD

1 as a point of universal connection to Adam, and (3) the deployment of
unfalsifiable claims in both the recent GAE’s core and auxiliary propositions.
We find that the recent GAE hypothesis itself has not been specifically
modeled or simulated, but rather it anachronistically employs studies of
genealogical ancestors among the modern-day population. Necessary
adjustments to the parameters of these studies would likely extend any
potential date to GAE, as do challenges regarding the applicability of AD

1 and the extreme isolation of native Tasmanians. Both individually and
collectively, these issues raise substantial challenges to the recent GAE
timeline.
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Introduction

In 2018, computational biologist Joshua Swamidass introduced a new pro-
posal that Adam and Eve are recent, universal, genealogical ancestors for all
humanity.! The following year he presented a detailed treatment in his book
The Genealogical Adam and Eve: The Surprising Science of Universal Ancestry. In
it, Swamidass outlined a possible scenario in which a recent and de novo cre-
ated Adam and Eve might become the genealogical, though not genetic, ances-
tors to all humanity alive by the time of Jesus’ earthly ministry (herein ‘recent
GAE’"). Swamidass put his hypothesis succinctly: ‘Entirely consistent with the
genetic and archaeological evidence, it is possible that Adam was created out
of dust, and Eve out of his rib, less than ten thousand years ago. Leaving the
Garden, their offspring would have blended with those outside it, biologically
identical neighbors from the surrounding area. In a few thousand years, they

1 Swamidass, S.J. ‘The Overlooked Science of Genealogical Ancestry’, Perspectives on Science
and Christian Faith (2018) 70(1), 19-35.
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would have become genealogical ancestors to everyone.? To this, he adds ‘By
AD 1, Adam and Eve are a couple from whom all humans around the globe
descend.”®

Setting up his argument, Swamidass provides an insightful discussion of
the distinction between genealogical versus genetic ancestry. In particular, he
describes the observational capabilities of genetics in terms of being both a
‘streetlight’ and a ‘telescope.* According to Swamidass, certain genetic tools/
methods are akin to a streetlight, illuminating the genealogical connections
among close relatives and ancestors going back a few generations. The genetic
contributions from those ancestors rapidly decrease with time, meaning that
the streetlight’s glow quickly dissipates. Other genetic tools/methods are like
a telescope, allowing scientists to glimpse deeper in time to view into the an-
cestry of people groups and the connection of Homo sapiens to other species.
Sitting in between the streetlight and the telescope are vast numbers of real,
historical ancestors who are ‘genetic ghosts. Their identities and contributions
lie outside the observational capabilities of current genetic studies.

Armed with the tools of genealogical research, Swamidass sets out to open
new space for the possibility of a literal pair of first parents without any chal-
lenge to evolutionary biology. In this scenario, God providentially oversaw the
evolution of humanity generally, including our shared common ancestry with
apes. Swamidass suggests that the evolutionary history of our species is re-
flected in God’s creation of humankind in Genesis 1.° At a much later point,
perhaps as recently as 6,000 years ago, God created Adam and Eve de novo ac-
cording to the account in Genesis 2 and enacted a new type of relationship with
them. After Adam and Eve fell into temptation and sin, God ejected them from
the Garden of Eden. Later, when Adam and Eve’s children intermarried with
the biologically identical ‘people outside the Garden, they produced a blended
offspring that spread Adam and Eve’s genealogical lineage (and their sin-guilt)
into the broader human population. By AD 1, all humans on the planet are ge-
nealogically connected to Adam so that salvation through Jesus Christ is avail-
able to all people.

Swamidass’ proposal has seen a significant amount of interest across a spec-
trum of Christian (and even non-Christian) venues. Much of the discussion has
attended to the theological issues raised by his proposal, such as the spiritual
condition of the ‘people outside the Garden, the doctrine of monogenesis, the
definition of humanity, and a number of Swamidass’ more speculative conjec-

2 Swamidass, S.]. The Genealogical Adam and Eve: The Surprising Science of Genealogical Ances-
try, Grand Rapids: InterVarsity (2019), p. 10.

3 Ibid, p. 25.
4 Ibid, pp. 35-36; 50-54.
5 Ibid, pp. 140-143.
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tures. By contrast, few have explored the scientific arguments upon which his
proposal rests.

This appraisal approaches the recent GAE hypothesis on its own terms and
according to its own logic rather than comparing, contrasting, or weighing
it against other views. In so doing, we first review the genealogical ancestry
literature on which Swamidass has relied to advance his proposal, exploring
his reliance on one particular simulation, its applicability to the recent GAE
hypothesis, and the results of other studies. Second, we explore Swamidass’
choice of AD 1 as the point at which all people must be genealogically con-
nected to Adam, since this represents the point from which genealogical an-
cestors must be calculated. Third, we probe the use of unfalsifiable claims in
both a central pillar of the recent GAE hypothesis and in defence of auxiliary
propositions, focusing on the problem of Tasmania’s isolation.

Models and Simulations of Genetic Ancestry

The small field of pedigree ancestry explores questions of genealogical re-
lationships. Research often involves mathematical or computational studies
that compare genetic versus genealogical ancestry, estimations of the rates of
genealogical spread, and models of how long ago universal genealogical ances-
tors could be found among biological populations. In both Swamidass’ 2018
article and 2019 book, he ventures into this niche area of scientific research
so readers may better understand how genealogical ancestry works and how
it differs from genetic ancestry. Swamidass has certainly done his homework
in laying out the case for his recent GAE hypothesis, as there are extensive cita-
tions from a wide array of studies and disciplines.

Within this field, the genealogical studies that produce estimated times to
universal ancestors are most relevant to this assessment. As mentioned above,
this is a small field, and five papers are the primary sources presented by Swa-
midass in both his article and his book: Chang (1999), Rohde (2003), Rohde et
al. (2004), LaChance (2009), and Kelleher et al. (2016).° It should be noted that
Rohde’s paper, published in 2003, is not a separate study but rather an unre-
viewed manuscript that provides many important background details regard-

6 Chang, ].T. ‘Recent Common Ancestors of All Present-Day Individuals’, Advances in Applied
Probability (1999) 31(4), 1002-1026; Rohde, D.L.T. ‘On the Common Ancestors of All Living
Humans’ (2003), unpublished manuscript, http://blog.theotokos.co.za/pdf/Rohde_2003_On_
the_Common_Ancestors_of_All_Living Humans.pdf (accessed 5/15/23); Rohde, D. Olson, S. and
Chang, J. ‘Modelling the Recent Common Ancestry of All Living Humans’, Nature (2004) 431,
562-566; Lachance, ]. ‘Inbreeding, Pedigree Size, and the Most Recent Common Ancestor of
Humanity’, Journal of Theoretical Biology (2009) 261(2), 238-247; Kelleher, ]., Etheridge, A.M.,
Veber, A., and Barton, N.H. ‘Spread of Pedigree vs. Genetic Ancestry in Spatially Distributed Pop-
ulations’, Theoretical Population Biology (2016) 108, 1-12.
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ing the methods, parameters, and results that were published as Rohde et al.
the following year. Tallying the studies by type, we find that Rohde/Rohde et al.
presents a genealogical simulation of the world population over time while the
other three papers employ computational/mathematical models that calculate
times to universal genealogical ancestry.

Of these studies, the simulation work of Rohde/Rohde et al. is clearly cen-
tral to Swamidass’ proposition. He describes their paper at length, applauding
its robustness, cautiousness, and endurance over the subsequent years.” He
also reproduces their simulation’s map of the world in figures 4.1and 6.1 of
his book.? Both papers are mentioned frequently and have more citations than
the other genealogical works.” Rohde/Rohde et al. explored the pace at which
genealogical ancestors might arise using three methods: a mathematical calcu-
lation, a simple 10-node graph, and a complex simulation of world population
over the past 20,000 years. They concluded that the set of genealogical ances-
tors for the entire modern human population alive at AD 2000 would likely
have lived only about 3,400 years ago, a surprisingly recent date. As demon-
strated below, Swamidass relies exclusively on their simulation and findings
for his argument that Adam and Eve could be similarly recent genealogical
ancestors for all people alive at AD 1.

But what of the other studies? Do they influence or affect Swamidass’ argu-
ment for a recent GAE? Surprisingly, the answer appears to be no. Chang’s study
calculated that genealogical ancestors arise incredibly quickly (~log,n, where
n is the number of individuals in the population) given a population of, random
mating, and no barriers to mixing. In effect, this models the human popula-
tion as a single large pool, unfettered by any physical barriers, divisions, or
subpopulations that would slow the speed of genealogical spread. Swamidass
cites the paper frequently, praising it for its innovation and intuition, though he
rightly cautions readers not to take its findings uncritically, noting that ‘Chang’s
work did not model human history well enough to be numerically accurate.*
Chang certainly agrees, having critiqued his own paper in similar fashion as a
coauthor in the Rohde et al. study.

The remaining two studies by Lachance and Kelleher et al. are only noted in
passing by Swamidass. Lachance explores the effect of inbreeding on genea-
logical ancestry mathematically, adapting the studies by Chang and Rohde et
al. In contrast, Kelleher et al. employ several different mathematical models
to describe the spread of genealogical ancestry in structured populations and

7 Swamidass, op. cit. (2), pp. 44-45.
8 Ibid, pp.45and 71.

9 By my count there are fifteen citations between the two papers in Swamidass’ PCSF article
and thirteen in chapters 4 and 5 of The Genealogical Adam and Eve.

10 Swamidass, op. cit. (2), p. 44.
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calculate the time to universal genealogical ancestors. Swamidass notes that
these studies ‘increase our understanding of how different factors influence
universal genealogical ancestry, but precisely how they factor into his hypoth-
esis, if at all, is unclear.'

Reading further, we find that Swamidass describes the flow of genealogical
work as a stream of improving models flowing from Chang to Rohde et al. to
his own:

First, Chang’s 1999 paper used a very simplified model, with no barriers
to interbreeding across a single intermixing population. In this model,
universal ancestry arises in just seven hundred years. Next, the [Rohde et
al.] 2004 Nature study modeled universal ancestry across the globe, with
several barriers to intermixing. This model shows universal ancestry arises
in just a couple of thousand years. Finally, my study in 2018 extended these
results to apply to everyone alive at AD 1. We estimate that, most likely, a
couple in the middle east six thousand years ago would likely be ancestors
of everyone by AD 1.2

It is evident, then, that the Rohde et al. study is the exclusive foundation for
the recent GAE hypothesis. Swamidass makes this clear when he states, ‘the
estimates presented here are reasonable, and are based on the best simulation
of common ancestry available.* Note the singular use of ‘simulation, recalling
the fact that only Rohde/Rohde et al. produced a simulation of genealogical an-
cestry while all other works are computational/mathematical models. A year
later, Swamidass would write of how his 2018 paper ‘shows how the findings
of the 2004 Nature paper [by Rohde et al.] can be extrapolated to test our hy-
pothesis’ and that his own ‘final estimates rely on the same assumptions as the
2004 Nature study.'* It is to those assumptions that we now turn.

Exploring the Simulation’s Parameters

Given that Swamidass relies on the Rohde/Rohde et al. study to justify plac-
ing Adam and Eve at ca. 4000 BC, the first issue is determining whether their
simulation is applicable to the recent GAE hypothesis. Following that we will
survey the remaining computational/mathematical models. We begin by sum-
marizing the parameters of the Rohde/Rohde et al. simulation:

11 Ibid, p. 44.
12 Ibid, p. 65.
13 Ibid., p. 29.
14 Ibid., p. 58 and 65, respectively.
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1. World geography is divided into numerous countries. Inside each country
there are towns with people.

2. People have offspring with an average generation time of 30 years.

3. Some of the simulations begin at 20,000 BC with a population of 2 million
people. Most simulations begin at 5000 BC with 5 million people.

4. Most people stay within their town. Migration rates are 5% to other
towns and 0.05% to other countries. Migrants can travel to any country,
but the probability of migration decreases as the inverse square of distance
from the home country. This means that shorter migrations are more com-
mon while long-distance migrations are infrequent.

5. Port countries connect continents and have specifically assigned migra-
tion rates. At the beginning of the simulation, Africa, Australia, Eurasia,
and Indonesia are connected via ports. 95% of port migrants are from port
countries, with the remaining 5% coming from other countries at diminish-
ing probabilities according to parameter 3.

6. At specific historical points, additional port countries open to provide
new connections to regions that are colonised after the beginning of the
simulation (e.g., Asia to N. America at 12,000 BC, Micronesia to New Zea-
land at AD 1000). Upon establishing a new port, a high number of initial
colonisers is followed by set rates of continuous migration according to
parameter 5.

7. World population increases to 50 million people at 1000 BC, after which
it plateaus at 55 million and is continually reset to this value after each
generation for the remainder of the simulation. This is done to prevent
the program from crashing. At each reset, quasi-proportional population
adjustments are made, but favoring small regions to maintain a pool of po-
tential migrants.

8. Beginning in AD 1500, many new and large port countries open in Eu-
rope, linking them to the Americas, South Africa, India, East Asia, Australia,
New Zealand, et cetera with very high levels of continuous migration.

9. Also beginning in AD 1500, the indigenous populations in the Americas
are drastically reduced, simulating the effects of European warfare and dis-
eases that decimated their societies.

10. Again in AD 1500, the simulation begins a continuous increase in the
rate of long-distance migration between all countries and greatly expands
the use of ports by people not originally in the port country. This simulates
the increased ease of travel in the latter half of the second millennium AD.
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Employing these parameters, Rohde/Rohde et al. produced numerous simu-
lations under a variety of different conditions and concluded that universal
ancestors for the modern human population at AD 2000 generally arise in
East Asia starting around 3,400 years ago, with a mean date of 1415 BC.!* They
consider this date to be quite conservative and their migration rates perhaps
overly restrictive. Other factors, including large-scale population movements
and variations in fertility, could allow genealogical ancestors to arise even more
recently.!® In Rohde’s unpublished paper, he modeled ancestry with migration
rates both faster and slower than the value cited above, finding that faster rates
resulted in just under 2,000 years to genealogical ancestors while the slowest
rates pushed the time back to over 7,100 years."”

These are fascinating findings regarding the genealogical history of the
modern population. However, in arguing for a recent GAE, Swamidass simply
appropriates Rhode et al’s results and universalizes them, claiming that if it
takes approximately 3,500 years to reach universal ancestors for the present-
day population, then such is the case at any other time in human history.*® This
is made clear in figure 3 from his 2018 article and reproduced as figure 5.1 in
his book, where the time to universal ancestors for three ancient populations
(at AD 1, at 6,000 years ago, and at 45,000 years ago) is placed ~3,500 years
prior to each starting date.'®

This transposition of results from Rohde/Rohde et al. to the recent GAE hy-
pothesis is problematic because certain conditions in the simulation that are
relevant to the present-day population and its history are inapplicable to the
ancient world. Yet Swamidass transposes these findings with no modifications
to the model’s parameters or conditions as they relate to his specific hypoth-
esis. Failing to do so makes his application anachronistic at best and may lead
to error when assigning a timeframe to Adam and Eve as universal genealogical
ancestors of everyone at AD 1.

Two of the parameters described above are particularly relevant. Param-
eters 4 and 7 deal with migration rates and world population, respectively. As
Rohde notes in his unpublished paper, higher world population increases the
number of migrants, especially those ‘going across the most difficult barriers,
which reduces the time to genealogical ancestors.?’ In their simulations, pa-
rameter 7 sets a maximum world population of 55 million, and this value is
maintained for nearly 3,000 of the total 3,400 years computed for the time of

15 Rohde et al, op. cit. (6), p. 565.

16 Ibid., p. 565.

17 Ibid., p. 19, see Figure 10.

18 Swamidass, op. cit. (2), pp. 60-61.

19 Swamidass, op. cit. (1), p. 28; Swamidass, op. cit. [2], p. 60.
20 Rohde op. cit. (6), p. 9.
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ancestors for the population alive at AD 2000. However, if we begin tracing
ancestry backward from AD 1 (Swamidass’ starting point) then the situation is
quite different: world population reached 50 million in 1000 BC and was con-
siderably smaller further back in time. For example, at 2000 BC the population
was 25 million, and at 5000 BC it was a mere 5 million.?!

This smaller human population poses a mathematical challenge during the
precise time at which the recent GAE hypotheses asserts Adam’s place in his-
tory. According to parameter 4, the total number of migrants is proportional to
population size. When populations are small, there will be fewer total migrants
and, more importantly, far fewer long-distance migrants. This effect reduces
genealogical connections and lengthens the time to universal ancestors. Fur-
thermore, Rohde noted that long-distance migration rates have increased over
time as transportation methods improved.?? Thus, the smaller population val-
ues for all years prior to 1000 BC increase the time to universal genealogical
ancestors even if no other parameters in the model differ, and the effects are
amplified as migration was more difficult and less frequent during the Bronze
and Late Neolithic Ages. Though the exact magnitude of these factors is un-
known (Rohde/Rhode et al. only addressed the modern population’s ancestry),
it is nevertheless true that parameters 4 and 7 anticipate a longer time to uni-
versal ancestors for the population alive at AD 1 compared to the population
alive at AD 2000.

Beyond these, parameters 8-10 model several post-Columbian events that
are inapplicable to the ancient world and its population structure. Beginning
in AD 1500, the Rohde/Rhode et al. simulation makes numerous adjustments
to account for the massive increase in human migration associated with dis-
covery of the New World and Australia, the decimation of the Native Ameri-
can population, and the dramatic rise of long-distance travel afforded by the
development of modern transportation.?® Dozens of new port countries open
over the course of five centuries connecting previously separated groups with
migration rates 10-500 times larger than any previous levels. These are all
unique developments that are temporally restricted to the second half of the
second millennium AD and cannot form the basis of a simulation relevant to
ancient populations.

It would seem likely that these post-AD 1500 events would drastically re-
duce the time to universal ancestry for the modern population. After all, it is
reasonable to think that a massive influx of migrants from Europe coupled
with the collapse of the Native American population would quickly increase
genealogical connections and reduce the time to universal ancestors, as would

21 Ibid, p.5; see Table 1.
22 Ibid, p.13.
23 See Rohde (6) for a detailed discussion.
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the incredible rise in migration rates as the simulation approaches the mod-
ern world. Surprisingly this was not the finding of Rohde/Rohde et al. Instead,
they found that the first descendants of the universal ancestors had already
entered several countries in far-flung locations, such as Australia, Greenland,
and South America, prior to the arrival of European explorers. Indeed, in his
unpublished paper, Rohde reports how simulations that removed all post-1500
changes actually reduced the time to universal ancestors by 2.3% compared to
the unadjusted simulation.?* This result is curious and warrants further inves-
tigation. On the one hand, the incredible stability of dates to universal ances-
tors produced by Rohde’s various simulations may indeed reflect the model’s
true robustness. On the other hand, the lack of any significant change when
removing post-AD 1500 events may indicate that the migration parameters are
too generous and direct the model too strongly.?®

Following his discussion of these genealogical studies, Swamidass informs
his readers that while the Rohde et al. study would be difficult to replicate,
particularly with additional migration and genetic data, nonetheless ‘all these
improvements to the simulation would reduce the time to universal ancestry.
This statement is difficult to justify, and Swamidass has not addressed how
the conditions of this simulation apply to the ancient world and his recent
GAE hypothesis. As demonstrated above, parameters 4 and 7 indicate that the
smaller human population and reduced frequency of migration (and especially
long-distance migration) in the ancient world extends the time to genealogical
ancestors. These substantial, quantitative differences make Swamidass’ trans-
position of Rohde/Rohde et al’s findings anachronistic.

At this point it is important to stress that we cannot assert either that (1)
these differences are enormous and thus falsify the recent GAE hypothesis, or
(2) these differences are inconsequential and thus the hypothesis is unaffected.
We simply do not know the impact of these differences because the recent GAE
hypothesis, as a specific proposal regarding the human population at 1 AD,
has never been tested via genealogical simulations or other forms of computa-
tional modeling. Until such testing is done, the recent GAE hypothesis remains
an uncorroborated claim.

Computational Models and Deeper Ancestry

Having addressed the first question regarding the applicability of Rohde et
al’s parameters, we turn to the second question regarding genealogical ances-
try work: the findings of computational/mathematical modeling. To date, only

24 Ibid, p. 21.
25 Ibid., pp. 18-20 and figure 10.
26 Swamidass, op. cit. (2), p. 64.
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a few such papers have addressed questions similar to Rohde et al. One, by
Lachance, built upon Rohde et al. to explore the effect of inbreeding on the time
to universal genealogical ancestors, finding that minor amounts of inbreeding
would not substantially increase the time to universal ancestors.?’ Given that
it adopted the central parameters of Rohde et al. it will not be examined here.
A second, by Kelleher et al., modeled genealogical spread and found that the
time to universal ancestors for the modern human population could be placed
much deeper in the past. A third, by Wilton et al.,, explored migration events
with respect to pedigree studies and found that the time to ancestors varies
substantially according to migration frequency and distance.

Regarding Kelleher et al., this study employed three distinct computational
models with local genealogical spread, similar to diffusion, into their structured
population. Unlike the Rohde et al. study, their population was not partitioned
into geographic localities, and thus this study is quite different in nature. Under
their conditions, they found that one would need to go back ‘some thousands
of generations’ to reach universal genealogical ancestors, though they then
note that long-range migrations can greatly reduce this time.?® To put this in
perspective, if we posit 5,000 generations for ‘some thousands’ and use the
same generation time of 30 years from Rohde et al., then the time to universal
ancestors is 150,000 years ago.? This value is 44 times longer than the 3,400
years from Rohde et al’s simulation, though it is admittedly not realistic given
wider migration. But as Ross noted, the substantial difference of Kelleher et
al’s findings ‘is no trivial matter; it is an order-of-magnitude difference in the
opposite direction of Swamidass’ claims for the timing of universal genealogi-
cal ancestry.*°

Swamidass responded, stating ‘1 explained this study’s findings at length,
citing it five times (pp. 45, 48, 51, 53, and 59).?! He continued:

This study [Kelleher et al] considers a counterfactual world in which our
ancestors travel only a few kilometers over the course of their entire life-
times. In this imaginary world, I agree that universal ancestors take more
than 100,000 years to arise. But in the real world, we easily transverse a few
kilometers in merely a thirty-minute stroll. Moreover, the genetic evidence

27 Lahance etal, op. cit. (6).

28 Kelleher etal., op. cit. (6), p. 9.

29 This is not given as a firm proposition of the age to universal ancestors, but simply a start-
ing point for comparison and frequently employed in genealogical studies.

30 Ross, M. ‘Hedges Around His Garden’, Sapientia (2020), https://henrycenter.tiu.
edu/2020/08/hedges-around-his-garden/ (accessed 4/3/2024).

31 Swamidass, S.J. “The Genealogical Adam and Eve: A Rejoinder’, Sapientia (2020), https://
henrycenter.tiu.edu/2020/08/the-genealogical-adam-and-eve-a-rejoinder/ (accessed
4/3/2024).
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demonstrates unequivocally that our real history includes very long-range
migration across oceans and between continents (ch. 6), causing universal
ancestors to arise in just a few thousand years.*

Checking these citations, we find that Kelleher et al.’s paper is not discussed
even briefly, let alone ‘at length.*®* And though Swamidass appropriates ter-
minology from their discussion (e.g., that genealogical ancestry spreads as a
‘travelling wave’), readers are not presented with the paper’s aims, methods,
or findings, and they are left entirely unaware of its conclusion that universal
genealogical ancestors for present-day humans could be located so deep in the
past.

Swamidass refers to Kelleher et al.'s study as ‘a counterfactual world’ because
their allowed travel distances are, in his view, unrealistically low. He offers the
ability to walk further in a brief ‘stroll’ as evidence against Kelleher et al’s
findings, and (once again) that they ignore long-distance migration. This re-
sponse errs in two ways. First, Swamidass conflates the capacity to travel with
genealogical migration. Genealogical migration necessarily requires travel but
must also include successful interbreeding with members in the new region.
Furthermore, the offspring of this union must also interbreed in significant
enough numbers to prevent the lineage from going extinct (a 20% likelihood,
discussed below). If one traveled but did not interbreed with a member of a
different population, then no genealogical migration has occurred. Likewise, if
one does interbreed but the subsequent lineage is wiped out by disease, fam-
ine, or war, then no genealogical migration has occurred.

A biblical example of extensive travel without genealogical migration is seen
in Abraham, Isaac, and Jacob. Abraham is married to Sarah, his half-sister (Gen
20:12). They shared the same father, and it is very unlikely that their respective
mothers were from separate, distant lands, so there is probably no genealogi-
cal migration when their son Isaac is born. Later, when considering a wife for
Isaac, Abraham sends a servant back to his homeland and his people. Rebekah
turns out to be the daughter of Abraham’s nephew (Gen 24:15), so there is no
genealogical migration in the second generation when Rebekah gives birth to

32 Ibid. Emphasis in original.

33 The context for each citation, as provided by Swamidass (2) is as follows: a citation under
figure 4.1 with no discussion (p. 45); a general discussion of genealogical spread with one sen-
tence describing a feature of Kelleher et al’s study where ‘the wave of genealogical ancestry
propagates across map at a constant speed, taking over more territory each generation as it
spreads’ (p. 48, emphasis in original); two instances of a general discussion of genealogical vs.
genetic ancestry, with nothing specific to the paper, its methods, or its findings (p. 51 and 53);
lastly, one paragraph that summarizes research on the time at which universal genealogical
ancestors arise, claiming Kelleher et al. as ‘“The outliers with the longest estimates use unreal-
istically low migration across the entire map... [and they] unrealistically restrict migration to
only a few kilometers. (p. 59)
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Esau and Jacob. In the third generation, Jacob flees from Esau and runs away to
the house of Laban, his mother’s brother. He then marries Leah and Rachel (his
first cousins; Gen 29), and once again no genealogical migration occurs when
children are born to them. Each of these patriarchs’ experiences show us that
travel is a necessary, but not sufficient, component of genealogical migration.

Second, Kelleher et al. did not ignore the potential effects of long-distance
migration, contrary to Swamidass’ claim. They conclude:

For our own species, assuming a dispersal distance of only a few kilometers,
it would take some thousands of generations for ancestors to spread world-
wide—much longer than the hundreds of generations taken in the model of
Rohde et al. (2004). However, occasional long-range movements can greatly
accelerate spread, and so the actual time may lie between these extremes.*

Swamidass has left this qualification unaddressed in his article, book, and
subsequent discussions with critics. He asserts that the magnitude of migra-
tion is so large as to bring the findings of Kelleher et al. in line with Rohde et al.
or, if not, he dismisses the paper as irrelevant. Kelleher et al. did not elaborate
on what ‘between these extremes’ might be, but neither has Swamidass pre-
sented any model of his own to demonstrate that a ~40-fold reduction from the
worst-case calculation from Kelleher et al. is plausible.

Lastly, a study by Wilton et al. employed a similar methodology to Kelleher
et al. and introduced migration events into their computational modeling.>* By
simulating two populations (‘demes’) and adjusting both population size and
migration rates, they found that when populations are small and migration
rates are low then the time to universal ancestors is quite long as described
by Kelleher et al. On the other hand, large populations and frequent migration
brings the expected time to universal ancestors closer to Chang’s ideal value
of ~log,n. This study confirmed the suspicions of Kelleher et al. regarding the
time-reducing effects of migration but did not address the specific issues of
human genealogy or the timing to our own universal ancestors. As such, it pro-
vides an avenue for further exploration, but the findings of the paper do not
adjudicate the question of whether a genealogical Adam would be recent or
ancient.

The studies surveyed here, at best, provide only qualified support to the
claim of a recent genealogical Adam who lived ca. 6,000 years ago. The Rohde/
Rohde et al. model is suggestive, but the transposition of its findings of the
modern population to the ancient world is anachronistic. According to their
own parameters, smaller population size, greater isolation, and less frequent

34 Kelleher etal, op. cit. (6), p. 9; emphasis mine.
35 Wilton et al,, op. cit. (6).
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migration characteristic of the human population in the ancient world ulti-
mately result in longer times to universal ancestry. The findings of Kelleher et
al. are less supportive and have not yet been adequately addressed. And while
Wilton et al. have provided a potential method for quantifying the effect on
migration on ancestry, to date there remain no simulations or computational
models that have evaluated the specific propositions of the recent GAE hypoth-
esis itself.

Is AD 1 Too Recent?

Thus far, one critical factor of Swamidass’ model has been left unaddressed:
his choice of AD 1 for the point at which universal genealogy has spread glob-
ally to the whole human population. He posits this as an upper boundary be-
cause various New Testament texts assert humanity’s universal connection to
Adam, specifically citing Act 1:8, 17:24-28, and Rom 5:12-18.3¢

Biblical scholar Jack Collins agrees with Swamidass on the antiquity of hu-
mankind but he strongly disagrees with the choice of AD 1, arguing that it is
‘way too late’ to be a serviceable point by which all humans are connected to
Adam and the reverberations of his transgression.?” He notes that the Fall ap-
plies not just to individual sinners, but ‘also to social structures and cultures,
and these likewise stretch much further back [in time].*® Because of this, Col-
lins believes that Swamidass’ choice of AD 1 overlooks a much longer history
of sin, manifested at a minimum by human-on-human brutality and the wide-
spread worship of nature and false deities. According to a conventional view of
Earth and human history, these sinful behaviors take place all over the globe
not only before any genealogical connection to Adam has been established, but
also prior to the creation of Adam as posited by Swamidass. Because he offers
no specific behavioral demarcations between the ‘people outside the Garden’
and the descendants of Adam and Eve, it is unclear if and how the (presum-
ably) non-sinful violence and misaligned worship of the first group can be
distinguished from the (decidedly) sinful violence and misaligned worship of
the second. When placed at ca. 6,000 years ago, it appears that the recent GAE
hypothesis gives a pass to far too much sin committed before, during, and after

36 Swamidass, op. cit. (2), p. 115, 135, and subsequent references. For a fuller treatment of
the use of Act. 1:8 and numerous other theological issues relating to Swamidass” genealogical
argument, see Lamoureux, D. ‘The Swamidass Genealogical Adam & Eve Hypothesis: Rooted in
Genre Misidentification, Ad Hoc Concordism, and a Biblical Proof-Text, Science and Christian
Belief (2024) 36(2), 188-215.

37 C. John Collins, ‘Theological Response to Joshua Swamidass, The Genealogical Adam and
Eve’, (2020) https://biologos.org/series/book-review-the-genealogical-adam-and-eve/arti-
cles/theological-response-to-joshua-swamidass-the-geneological-adam-and-eve (accessed
3/21/24).

38 Ibid.
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the creation of Adam and Eve by those outside their genealogical lineage.

If Collins is correct that the widespread sins of violence, oppression, and
false worship from cultures prior to, and contemporaneous with, Adam and
Eve imply a world already in need of redemption, this would be an important
factor that necessitated placing a presumed genealogical Adam and Eve deeper
into the past. Choosing the Abrahamic covenant, for example, may be more rea-
sonable point of reference than AD 1, since God’s promise to bless the world
through Abraham implies that the world at that time indeed needed His bless-
ing (cf. Gen 12:2-3). This shift alone would push back any GAE calculation by at
least 2,000 years, irrespective of any necessary adjustments to the genealogical
modeling to account for the drastically smaller and more isolated population at
that time.** If archaeological evidence of biblically defined sinful behavior from
the Neolithic and prior periods is admitted as evidence for a broadly fallen
humanity (such as cultic sites, idols, sites of mass-murder, etc.), then the date
from which a genealogical Adam and Eve is back-calculated would shift much,
much deeper into the past. In these scenarios, some form of GAE could still be
defended, though it would not be ‘recent’ in the sense proposed by Swamidass.

Testability and Unfalsifiability

The recent GAE hypothesis places Adam and Eve among a group of ‘genetic
ghosts’ whose identities cannot be determined or evaluated by science. In oth-
er words, Adam and Eve’s existence among these genetic ghosts is untestable
and unfalsifiable. Swamidass himself states this clearly and frequently: ‘there
is no evidence for or against the de novo creation of Adam and Eve.* It would
appear, then, that the GAE argument lies outside of scientific investigation.
However, Swamidass also remarks that ‘[t]he claim that Adam and Eve, ances-
tors of us all, were de novo created is neither a scientific claim, nor is it a scien-
tific conclusion. In this sense, it is an improper hypothesis. It is, nonetheless,
a well-specified hypothesis that science can test./*! These statements appear
contradictory. Either the claims of a recent GAE can be evaluated scientifically
(via testing, confirmation, disconfirmation, etc.) or they lie outside of science’s
purview.

At least two critical reviews have raised the issue of unfalsifiablity. Ross ar-
gued that Swamidass employs unfalsifiability as a ‘mobile barricade’ against

39 Following the Rohde/Rohde et al. parameters discussed earlier, the drastically smaller
world population at 2000 BC (25 million) dictates smaller, more isolated communities and few-
er migrants. Since world population continues to decrease back in time (e.g., 5 million humans
at 5000 BC), this effect on genealogical time is amplified. These population values are given in
Table 1 of Rohde, op. cit. (6), p. 5.

40 Swamidass, op. cit. (2), p. 12 (first instance) and numerous other locations.

41 Ibid,, p. 29.
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potential defeaters, in which scientific findings that support the recent GAE
hypothesis are allowed as positive evidence while unfalsifiability is employed
to protect it from disconfirmation.** Buggs likewise noted that the GAE is
‘an essentially unfalsifiable hypothesis’ whose placement of Adam and Eve
among genetic ghosts ‘shields his scenario from the possibility of scientific
falsification.*® Swamidass has objected to these characterizations, maintaining
that his hypothesis has withstood both his own and others’ attempts to falsify
it.** He further argued that such claims mistake his hypothesis as unfalsifiable
when in fact it actually stands as unfalsified.* Is this correct?

Unfalsifiability in GAE’s Central Thesis

Swamidass constructs his recent GAE hypothesis on two pillars: (1) simula-
tions and computational models to establish a recent timeframe of universal
genealogical ancestors, and (2) the existence of Adam and Eve as two of these
ancestors. The first pillar is testable, while the second is not. Simulations and
computational models present tentative results that can be evaluated, com-
pared, and refined as new data and methodologies become available. Because
the recent GAE hypothesis itself has never been simulated or computational
modeled, Swamidass’ assertion that it has withstood falsification is unsup-
ported. Depending on the numerous lengthening time-to-ancestor effects dis-
cussed above (and below), corroboration may not even be possible.

The second pillar is not scientifically testable, and this point is made often
by Swamidass in his book. According to the recent GAE, Adam and Eve are
among the ‘genetic ghosts’ of the past who reside outside both the near-term
and deep-time evaluative windows of genetics (his ‘streetlight and telescope’
analogies). He compares the creation of Adam and Eve to the virgin birth, in
that both are miraculous, singular past events that cannot be tested.*® So ac-
cording to Swamidass, this aspect of his recent GAE proposition lies beyond
scientific evaluation.

In his book, Swamidass frequently alternates between arguments affirm-
ing the GAE'’s scientific testability and the unfalsifiability of Adam and Eve’s
creation, and it is this propensity that has raised the ire of critics. When Swa-
midass responds that his specific GAE hypothesis has been rigorously tested

42 Ross, op. cit. (30).

43 Buggs, R. ‘Adam and Eve Our Ghostly Ancestors?, Nature Portfolio Community Ecology &
Evolution (2020), https://ecoevocommunity.nature.com/posts/61200-adam-and-eve-our-
ghostly-ancestors (accessed 5/15/23).

44 Swamidass, op. cit. (31).

45 Swamidass, S.J. ‘Will Marcus Ross come reason with me?’ Peaceful Science blog (August
2022), https://peacefulscience.org/articles/ross-objection/.
46 Swamidass, op. cit. (2), p. 29 (first instance) and several subsequent mentions.
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and remains unfalsified, this claim can only apply to the first pillar, in so far
as the simulations and models are judged rigorous and successful by the sci-
entific community and are applicable to his proposition. However, the claim
cannot apply to the second pillar because Adam and Eve’s past existence is an
untestable and unfalsifiable statement (‘no evidence for or against’). If the first
pillar stands, the second pillar is possible though scientifically unknowable. If
the first pillar is disproven, then the second pillar remains possible, since any
alterations to the first pillar merely shift the placement of Adam and Eve to
whatever point in history permits universal genealogical ancestors and genetic
ghosts to exist. The existence (or non-existence) of Adam and Eve among them
is unaffected. Ross and Buggs are largely correct but imprecise: the ‘recent’
aspect of the hypothesis is falsifiable, but the ‘GAE’ aspect is not.

Unfalsifiability and the Problem of Tasmania

That said, the issue of unfalsifiability is not restricted to the second pillar of
the recent GAE hypothesis. Swamidass also employs it defensively to protect
specific arguments from potential defeaters. Nowhere is this clearer than in his
discussion concerning the problem of Tasmania’s extreme isolation.

Tasmania is believed to have been colonised ca. 30,000 years ago by aborigi-
nal Australians during the last glacial maximum.*’” At that time, Tasmania was
connected to the Australian mainland because sea levels were low enough to
expose a land bridge across what is now the Bass Strait. At the close of the Ice
Age sea levels rose dramatically, separating Tasmania from Australia roughly
10,000 years ago and initiating the isolation of its people.*®* When aboriginal
Tasmanians were first encountered by European explorers in the late 1700s,
they were perhaps the most primitive people on earth in terms of technological
capabilities.*’ Their weapons and tools consisted of simple spears of sharp-
ened wood, throwing sticks, and a small variety of un-hafted stone tools. Schol-
ars remain divided as to whether they were able to make fire at will or were
dependent on natural fires and carefully maintained them afterward.>® Their
clothing was rudimentary, being unsewn and rather minimal considering the
high latitude (40-43° S) and seasonal snow.

Despite the abundance of food in the surrounding ocean, Tasmanians did
not consume fish, though they did collect clams, abalone, and crustaceans. In-

47 Cosgrove, R. “Thirty Thousand Years of Human Colonization in Tasmania: New Pleistocene
Dates’, Science (1989) 243,1706-1708.

48 Blom, W.M. and Alsop, D.B. ‘Carbonate mud sedimentation on a temperate shelf: Bass Basin,
southeast Australia’, Sedimentary Geology (1988) 60, 269-280.

49 Jones, R. ‘Tasmanian archaeology: establishing the sequences’, Annual Review of Anthropol-
ogy (1995) 24(1), 423-446.
50 Taylor, R. “The Polemics of Fire Making in Tasmania’, Aboriginal History (2008) 32.
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triguingly, it is clear from archaeological evidence that earlier Tasmanians did
exploit fish as a food source, but evidence of fish consumption disappears from
the island about 3,500 years ago, as does the use of bone tools.*! Their rafts
were poor constructions of reeds, bark, and grass, designed only for nearshore
ventures and incapable of surviving open-ocean conditions.*? Adding to all
of this, genetic studies provide no evidence of gene flow from the Australian
mainland, a point that is acknowledged by Swamidass and recently bolstered
by the discovery that two Tasmanian mitochondrial haplogroup S haplotypes
(HVS-I and HVS-II) are not found in Australian populations.>® The isolation of
the Tasmanians appears to have been longstanding and complete.

The problem of Tasmania for the recent GAE hypothesis is this: if the Tas-
manians were separated from the aboriginal Australians ca. 10,000 years ago
and remained reproductively isolated until AD 1803 when the first British set-
tlements were established, then Adam and Eve must be placed much earlier
for their genealogical ancestry to spread all the way from the Middle East to
Tasmania prior to their isolation. Obviously, this does not comport with the
placement of a GAE living sometime around 6,000 years ago, since that would
be several thousand years after Tasmania’s isolation. Theologically, the concern
is that if the Tasmanians were isolated prior to Adam and Eve’s creation and ge-
nealogical spread, then they would remain disconnected from Adam'’s lineage
and stand outside of Christ’s redemptive work (cf. Rom 5 and 1 Cor 15).°* For
their entire history they would be ‘biological humans’ only, not ‘humans of the
[biblical] text, to use Swamidass’ terms. Anticipating this problem, Swamidass
caveats that his hypothesis could stand even if the Tasmanians or other groups
were isolated from Adam'’s lineage, so long as the total numbers of isolated
people are small compared to global population.® Since this supposition ap-
pears to negate much of the rationale for proposing the recent GAE hypothesis
in the first place, [ will set it aside and evaluate the GAE in terms of its far more
frequent claims of universal connection to Adam by AD 1.

Given Swamidass’ extensive treatment of Rohde et al’s simulation, it is sur-

51 Jones, op. cit. (49).

52 0’Connell, ].E Allen, J. and Hawkes, K. ‘Pleistocene Sahul and the origins of seafaring’, In
Anderson, A., Barret, ]. H.,, & Boyle, K. V. (eds) The Global Origins and Development of Seafaring,
London: McDonald Institute Monographs (2010), pp. 57-68.

53 Swamidass, op. cit. (2), p. 73. Nagle, N,, et al., ‘Mitochondrial DNA diversity of present-day
Aboriginal Australians and implications for human evolution in Oceania’, Journal of Human Ge-
netics (2017) 62, 343-353.

54 Swamidass argues that his hypothesis could stand even if the Tasmanians or other groups
were isolated from Adam’s lineage if the total numbers of isolated people are small compared
to global population. Whether this is true or not remains to be seen, and here I evaluate the GAE
in terms of its more frequent claims of universal connection to Adam by AD 1.

55 Ibid., pp. 66-67.
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prising that he does not mention their thoughts concerning the consequences
of Tasmania’s isolation. They point out that for any period prior to the island’s
discovery by Europeans, the timeframe of universal genealogical ancestors
‘must fall before the start of isolation. A more recent [genealogical ancestor]
would not arise until the groups were once again well integrated.”® They fur-
ther note that their calculation of 3,400 years for the modern population’s
genealogical ancestors can only be maintained ‘because today there are no
remaining native Tasmanians without some European or mainland Australian
ancestry’®” This is yet another instance where the modern-world parameters
of Rohde et al’s simulation are inapplicable to the ancient-world setting of the
recent GAE hypothesis. In AD 1, Tasmania had been isolated for ~8,000 years.

To blunt this challenge, Swamidass proposed that occasional migration from
Australia to Tasmania could have occurred while leaving no discernable ge-
netic evidence of mixing.>® If the population of Australian migrants was small
enough, perhaps they could spread Adam’s genealogical line to the Tasmani-
ans without a trace. Like his claim concerning the existence of Adam and Eve
among the genetic ghosts, Swamidass presents an unfalsifiable argument for a
regular infusion of ‘Australian ghosts’: there may be no genetic evidence for the
migration of Australians to Tasmania, but it is impossible to prove that it could
not have happened.

This form of argumentation runs countercurrent to science’s normal rules
regarding evidence. When proposing a hypothesis, it is expected that the advo-
cate produce the results of their research that provide evidence for or against
the hypothesis, and these results can then be evaluated by informed peers. It
is inappropriate to conceive a hypothetical possibility bereft of supporting evi-
dence and then place the burden of proof on others to demonstrate that this
hypothetical could not occur. No evidence for periodic Australian migration is
presented by Swamidass, and indeed he readily admits that no such evidence
exists. Until this situation changes there is no reason to consider the proposal
as anything more than a conjecture.

Still, there are aspects of the conjecture that can be evaluated. The population
of Tasmania is thought to have been quite low throughout history, numbering
only several thousand at any given time before the British invasion beginning
in 1803.% Given such a small population, evidence of foreign genetic infusions
would be identifiable, making the likelihood of Swamidass’ supposition vanish-

56 Rohde etal. op. cit. (6), 565.
57 Ibid., 565.
58 Swamidass, op. cit. (2), 73, 76.

59 Ryan, L. Tasmanian Aborigines: A History Since 1803, Sydney: Allen & Unwin (2012), pp.
13-14.
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ingly small.®® How small? One of the papers Swamidass cites, by Gravel and
Steel, discusses genetic ‘super ghosts’: individuals who are ancestors of an en-
tire population but who have left no genetic signature.®* In their mathematical
modeling of populations, they found that the likelihood of an ancestor becom-
ing a super ghost was very small: only a 1.2% chance among the members of
their largest simulation with a population of 4,000 individuals and across 800
generations (equal to 24,000 years). Citing prior work (including Chang’s 1999
genealogical paper), they further note that it is far more likely (20%) that the
migrant’s lineage dies off completely than it becomes a super ghost. Utilizing
the recent GAE model’s parameters, if an Australian migrant 1) arrived on
Tasmania ca. 1,000 years before Jesus was born, 2) was able to find a mate
among the few thousand inhabitants, and 3) produced a lineage large enough
to spread across the entire Tasmanian population, then the odds are 99.5%
likely that they would leave a genetic signature in the population 100 genera-
tions later (that is, today), albeit a very small one.®> Swamidass speculates that
‘a single boat each generation could have crossed the [Bass] strait to break
genealogical isolation, and that this could happen without genetic detection.®?
If this did in fact occur, then according to Gravel and Steel we would expect evi-
dence of numerous, recent Australian contributions to the Tasmanian genome.
At present, no such evidence exists.

If the complete absence of genetic evidence for interbreeding is not allowed
to falsify the recent GAE hypothesis, especially given the studies that Swami-
dass himself cites, we must ask, what evidence could exist that such migration
did not, in fact, happen? For his part, Swamidass rejects any negative conclu-
sions on principle, stating that the ‘absence of positive evidence for migration
does not demonstrate isolation’ and that it ‘is not possible to demonstrate
[isolation] with evidence from either genetic or archaeological data.®* In so
doing, Swamidass has cocooned his Australian migrant argument against any
evidence to the contrary.

60 Anthropologist Colin Pardoe states it plainly: “Tasmania is one case in which gene flow with
the mainland can be totally discounted for 8,000 years.” Pardoe, C. ‘Isolation and Evolution in
Tasmania, reply’, Current Anthropology (1991) 32, 18. Regarding genetic isolation, ‘Tasmanian
[mtDNA] haplogroup S haplotype was not found in mainland Australia, suggesting the potential
isolation of Tasmanian Aboriginals from communities of mainland Australia’ Nagle et al., op.
cit. (53), 351.

61 Gravel, S. and Steel, M. ‘The existence and abundance of ghost ancestors in biparental pop-
ulations’, Theoretical Population Biology (2015) 101, 47-53. Cited by Swamidass (ref. 2) on p.
76. Gravel and Steel distinguish between genetic ‘ghosts’ and ‘super ghosts’ by how much of the
population are their descendants: ghosts are ancestors to some members of a population, while
super ghosts are ancestors of all members of the population. In this regard, Swamidass’ recent
GAE more specifically stated that Adam and Eve could be genetic super ghosts for the whole
human population by AD 1.

62 Ibid., see figure 3 on p. 51.

63 Swamidass, op. cit. (2), p. 77.

64 Ibid.,p.73,76.
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Yet beyond the genetic evidence for isolation, there are also good cultural
reasons to think that such migrations did not occur.®® If aboriginal Australians
did make it to Tasmania, they would have arrived using seaworthy watercraft.
There would have been several (likely many) in the group, since it is a long
(250 km) and dangerous trip to cross the Bass Strait through cold and treach-
erous waters. If migrants did make it to Tasmania and successfully interbred
with the local population, they certainly would have introduced improved tools
and weapons, better clothing, well-constructed boats, fishing, and would likely
have brought dingoes to the island. In fact, Swamidass presents exactly this
type of argument when discussing cultural evidence for migration from south-
east Asia to Australia. Swamidass describes a study by Pugach et al., who note
that approximately 4,000 years ago there was a substantial gene flow event
which was roughly coincident with archaeological evidence that aboriginal
Australians made significant advances in tool-making and began domesticat-
ing the dingo.®

Yet no such cultural advances are seen in the archeological record of Tasma-
nia. Instead, the archaeological evidence points to a staggered decline in Tasma-
nian technological capabilities after separation from the mainland, evidenced
by progressively simpler tools made from a narrowing array of materials over
time, including the abandonment of bone tools and fishing.®” More sophisticat-
ed tools and methods that were developed in Australia subsequent to Tasma-
nia’s isolation are altogether absent from the island, including the boomerang,
various hafted tools, and domesticated dingoes. Swamidass argues that ‘if at
least one boat managed the crossing every century or so, then genealogical
ancestry with Adam would be established.®® Aside from noting, once again,
that Swamidass conflates migration with genealogical migration, the fact that
southeastern aboriginal Australians also lacked adequate watercraft to make
this journey makes such speculation moot.®® At present there is simply no evi-
dence for migration, and there is both genetic and cultural evidence against it.
Thus it is Swamidass who must bear the burden of proof to demonstrate that
his proposed migrations actually did occur, rather than tasking others with rul-
ing out his conjecture. Given Swamidass’ numerous assertions that no evidence
can be considered compelling for Tasmania’s isolation, we must conclude that
his argument for migration to the island is ultimately unfalsifiable.

Since the isolation of Tasmania appears complete, the most recent time at
which all humanity is genealogically connected must be placed prior to the
flooding of the Bass Strait approximately 10,000 years ago. As Rohde et al.

65 [ thank C. John Collins for first bringing this topic to my attention.

66 Swamidass, op. cit. (2), 72. See Pugach, I, Delfin, F, Gunnarsdottir, E., Kayser, M., and
Stoneking, M. ‘Genome-wide data substantiate Holocene gene flow from India to Australia)
Proceedings of the National Academy of Sciences (2013) 110, 1803-1808.

67 Jones, op. cit., (49).
68 Swamidass, op. cit. (2), 73.
69 O’Connell, op. cit. (52).

150 ¢ Science & Christian Belief, Vol 37, No. 1



Models, Timelines, and Unfalsifiability: A Scientific Appraisal

noted, simulations or models attempting to determine the time to universal
genealogical ancestors prior to 1803 will need to work backward from this
more ancient date. Moreover, their parameters must be adjusted appropriately
for lower world population, greater isolation, and reduced migration rates/
capabilities. Only then will we have the first opportunity to properly evaluate
the recent GAE hypothesis.

Conclusions

Joshua Swamidass’ proposal that Adam and Eve were created ca. 6,000
years ago and could be the genealogical ancestors of all humans alive by AD
1 is a novel entry in the discussion of human origins, science, and theology. As
a means of integrating a historical Adam within a broader evolutionary view
of human history, it has generated considerable interest. To date, however,
the recent GAE hypothesis remains an uncorroborated proposal since it has
never been simulated or modeled according to its own terms and parameters.
Instead, the results of other studies that address questions about the modern
human population have been anachronistically transposed to the question of
Adam’s genealogical spread. This evaluation of the scientific underpinnings of
the recent GAE hypothesis raises several challenges regarding the applicability
of existing genealogical models to the ancient world, which model results to
favor, the choice of AD 1 as the calculation point of humanity’s genealogical
connection to Adam, and the substantial evidence for Tasmania’s longstanding
isolation. Individually, each of these challenges calls into question the viability
of a ca. 6,000-year date for Adam'’s existence. Taken together, the likelihood of
arecent GAE as proposed by Swamidass appears remote.

This does not mean that other genealogical proposals face the same scien-
tific challenges. The existence of genetic ghosts among our ancestors is, after
all, uncontroversial. Since Adam and Eve may be located among them without
fear of scientific falsification, similar propositions that place the GAE deeper
in time can be made (and indeed, already have been made).”® Such proposi-
tions, if anchored within a timeframe that proves durable against critique, may
be serviceable for those who seek to maintain a historical Adam within the
context of an evolutionary history of our species. That said, such models will
need to contend with various theological issues that arise from their specific
claims and interpretations about Genesis, most notably, the thorny questions
raised by separating humankind into those who are descended from Adam and
those who are not, no matter what point in history is chosen. Debates on these
issues are ongoing and will doubtless be points of contention for any future

70 For a slightly deeper genealogical Adam (ca. 50,000-100,000 years ago), see Loke, A., The
Origins of Humanity and Evolution: Science and Scripture in Conversation, London: T&T Clark
(2022). William Lane Craig also allows that his proposal of a deeply placed Adam (ca. 750,000
years ago) can be advanced as a GAE argument. See Craig, W.L., In Quest of the Historical Adam,
Grand Rapids: Eerdmans, (2021), pp, 352-353, 378.
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