
Anthropological Review • Vol. 84(3), 337–357 (2021)

An etiology of human modernity

Robert G. Bednarik1, 2

1 International Centre for Rock Art Dating, Hebei Normal University, Shijiazhuang, China
2 International Federation of Rock Art Organizations, Melbourne, Australia

Abstract: Following the refutation of the replacement hypothesis, which had proposed that a ‘superior’ 
hominin species arose in Africa and replaced all other humans existing at the time, the auto-domestica-
tion hypothesis remains the only viable explanation for the relatively abrupt change from robust to gracile 
humans in the Late Pleistocene. It invokes the incidental institution of the domestication syndrome in 
humans, most probably by newly introduced cultural practices. It also postulates that the induction of 
exograms compensated for the atrophy of the brain caused by domestication. This new explanation of 
the origins of modernity in humans elucidates practically all its many aspects, in stark contrast to the 
superseded replacement hypothesis, which explained virtually nothing. The first results of the domestica-
tion syndrome’s genetic exploration have become available in recent years, and they endorse the human 
self-domestication hypothesis.

Key words: Self-domestication hypothesis; human evolution; human modernity; African Eve hypothesis; 
neotenization; genetics

Introduction

We are led to believe that the consensus 
view in the discipline is that an average 
of ~2% of the genomes of present hu-
mans everywhere, except Sub-Saharan 
Africa, are closely related to that of Ne-
anderthals. The dominant model is re-
inforced by the belief that what is called 
‘anatomically modern humans’ evolved 
exclusively in Sub-Saharan Africa. Pre-
sumably, evolving for 150 ka (or what-
ever) in their homeland, these AMHs 

are thought to have remained undiluted 
by ‘primitive’ robust genes. In its origi-
nal, fundamentalist form, the replace-
ment hypothesis demanded that AMHs 
emerged from a bottle-neck speciation 
event and were consequently unable to 
reproduce with any of the robust humans 
in much of the rest of the world (Protsch 
von Zieten 1973; Cann et al. 1987). The 
genetic hypothesis that they became a 
separate species, unable to breed with 
‘robusts’, received a severe blow with 
the discovery that these ‘Moderns’ ‘in-
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terbred’ ‘occasionally’ with both Nean-
derthals and Denisovans, and even with 
another, still undiscovered ‘species’. This 
is not just because it refutes the hypoth-
esis, but because it relegates it to the 
status of a version of multiregionalism. 
As Relethford (1999, 2001) contends, 
all modern origins stories other than 
the pure replacement version are mere-
ly variations of the multiregional theory 
proposing an inflow of African genes. 
These narratives, therefore, agree with 
Weidenreich’s (1946) original trellis dia-
gram (Wolpoff and Caspari 1996:200–1). 
This is a complete anathema to the Afri-
can Eve advocates and the catastrophist 
scenario of the replacement hypothesis 
(the African Eve hoax (Bednarik 2008a)) 
thus stands falsified.

The ‘modified replacement scenar-
io’ now being promoted assumes that 
breeding between its AMHs (‘anatomi-
cally modern humans’) and robusts, in-
cluding Neanderthals and Denisovans, 
took place only rarely, and that the ro-
bust and gracile populations were essen-
tially separate entities (peoples, tribes, 
populations, whatever). Ignoring for the 
moment that this contradicts a great deal 
of archaeological and paleoanthropologi-
cal evidence (Bednarik 2008a, Bednarik 
2007a), I wish to test this assumption 
by logic. There are three problems with 
the proposition that rare hybrids are re-
sponsible for the presence of up to 8% of 
Neanderthal DNA (Prüfer et al. 2014) in 
any one individual ‘Modern’.

The first is one of arithmetic. Nean-
derthal-like DNA would be progressively 
reduced in each generation by recombi-
nation (Sankararaman et al. 2012). If we 
assume that a hybrid of one robust and 
one gracile parent received 50% robust 
DNA, and if subsequent generational 
unions were with ‘graciles’, the follow-

ing generation would have 25% robust 
genes, the next 12.5% and after twenty 
generations that fraction would have re-
duced to a tiny 0.0000476%. However, 
we are dealing with thousands of gener-
ations, which means that the percentage 
of the residue of Neanderthal or Den-
isovan DNA would be so infinitesimally 
small that it approaches zero per cent. 
Therefore, the ‘rare hybridization event’ 
hypothesis seems to derive from an error 
in logic.

The second objection considers that 
the robust humans are so closely relat-
ed to present-day humans that for about 
90% of the genome, they fall within 
the present-day human variation. This 
means that for 90% of the genome, 
some of us are more closely related to 
Neanderthals and Denisovans than to 
our conspecifics today (Pääbo 2014). In 
thinking about the genetic differences 
between robust humans and us, it would 
“be useful to consider how present-day 
human groups differ genetically among 
themselves” (Pääbo 2014). To illustrate 
the point by example: some modern 
dog breeds resemble the dog’s progeni-
tor species, the wolf, reasonably closely, 
whereas others differ from it quite spec-
tacularly. Nonetheless, the DNA of dogs 
and wolves, leaving aside the effects of 
the domestication syndrome (Hammer 
1984; Sapolsky et al. 1992; Künzl et al. 
1999; Brown et al. 2008; Wilkins et al. 
2014), defines them as a single species. 
An appeal seeking to declare the compar-
ison invalid because it invokes a domes-
ticate has no standing: nobody has ever 
demonstrated that humans are not the 
product of domestication. Quite proba-
bly, nobody ever will.

These considerations bring us to the 
third problem faced by the consensus 
view. How do the African Eve advocates 
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propose to explain the magical num-
ber of ~2%, or in the case of Deniso-
vans, ~5% (Reich et al. 2010; Reich et 
al. 2011)? Or, for that matter, the ~2% 
Neanderthals supposedly contributed to 
Denisovans (Prüfer et al. 2014)? First of 
all, it is entirely pointless to draw such 
comparisons between populations that 
are 50 ka or more apart in time; it is like 
comparing apples and oranges. We would 
need to know how similar or dissimilar 
the genomes were between Neanderthals 
and purported African Eve descendants 
contemporary with them, not those of the 
present day. Alternatively, we would have 
to provide information about where the 
robust DNA would be today if there had 
been no contact with ‘other humans’. We 
completely lack such information, work-
ing in effect with isolated and incompat-
ible data in a vacuum. Of course, genetic 
changes have taken place in the interven-
ing time; that is to be expected. Never-
theless, they are not being factored in.

The alternative approach I advocate 
is much sounder. It is to ask: what pro-
portion of initial robust gene input is 
required to arrive, through generation-
al recombination for fifty millennia, at 
a modern result of ~2%? To arrive at 
a modern level of robust DNA of ~2% 
would need to involve tens of thou-
sands of these postulated ‘hybrids’, and 
a prolonged process of recombination 
to maintain the required level of robust 
genes. Hawks (1997) has estimated that 
at least 25% of the ancestors of late Up-
per Paleolithic Europeans would need to 
be Neanderthals to account for the pres-
ervation of Neanderthal autapomorphies 
observed (see also Frayer 1993; 1994; 
1998).

One of the most significant errors 
of the Eve advocates has been that they 
viewed Eurasia as a mostly empty con-

tinent. They seem unaware that robusts 
occupied the Arctic Circle by at least 
130 ka ago (Pavlov et al. 2001; Schulz 
2002; Schulz et al. 2002) and lived in 
hypoxic high-altitude environments 160 
ka ago (Chen et al. 2019). This implies 
that even the most marginal Eurasian 
environments must have been occupied 
by Neanderthals, Denisovans and other 
robusts long before any gracile remains 
can be detected. The Biblical belief of 
an Exodus into the wide-open spaces of 
Eurasia, there for the taking, is Biblically 
naive.

It is therefore odd that the percentag-
es are about the same for Neanderthal / 
Denisovan and Neanderthal / gracile ‘in-
terbreeding’. The similarities seem more 
likely attributable to similar evolutionary 
dynamics, not to identical numbers or 
timing of rare introgressive hybridization 
events. Such events would have been 
geographically and temporally random, 
and the outcomes should, therefore, not 
be so similar. A systematic process would 
explain the outcome much better, and it 
agrees with both the paleoanthropologi-
cal and archaeological record. The rather 
undeniable fact that there is no cultur-
al, skeletal or genetic evidence for the 
African Eve scenario seems not to have 
bothered its advocates. It is very briefly 
revisited below.

Another fundamental error has been 
to think that there were two genetically 
isolated populations in Europe, Neander-
thals and ‘Cro-Magnons’, the latter being 
the type fossils of the AMHs. In reality, 
we have numerous human fossils from 
the window from 50 ka to 25 ka in Eur-
asia that are skeletally intermediate be-
tween the two. The morphological change 
shows a distinct gradual decline of ro-
busticity with time. For instance, one of 
the skeletal ‘Neanderthal’ features is the 
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shape of the mandibular nerve canal (fo-
ramen), accommodating the trigeminal 
nerve and the inferior alveolar vessels. 
A bony ridge surrounds it on the ramus 
in 53% of specimens of ‘typical Neander-
thals’ (an arbitrary construct, converse-
ly). Its occurrence declines to 44% during 
the said transition period and further still 
subsequently, but it is still present in 6% 
of today’s Europeans (Lewin 2005: 196). 
This feature had demanded the presence 
of ‘Neanderthal’ genes in Europeans long 
before these were discovered.

Similarly, the process of gracilization 
has continued unabated to the present 
day: early Mesolithic skeletal and dental 
material, of the early Holocene, is still 
about 10% more robust than modern Eu-
ropeans. In comparison, the supposedly 
modern humans of about 20 ka ago are 
20% more robust. Gracilization, in Eu-
rope as well as elsewhere, was a gradual 
process. Indeed, the four adults and three 
or four juveniles from the Cro-Magnon 
shelter in France are considerably more 
robust than most present-day humans, 
and especially the very pronounced su-
praorbital torus, projecting occipital bone 
and other features of cranium 3 are Ne-
anderthaloid rather than gracile. Nor, for 
that matter, is the Cro-Magnon sample of 
the Aurignacian, as frequently claimed; at 
only 27,760 carbon years (Henry-Gambier 
2002) it is of the Gravettian technocom-
plex. We have, as Latour (1993) has long 
declared, “never been modern”.

The African Eve hoax
The history of the wasteful diversion of 
the African Eve begins almost fifty years 
ago, with the proposal in Professor Rein-
er Protsch “von Zieten’s” PhD thesis 
(1973) claiming that modern humans 
evolved exclusively in Sub-Saharan Afri-

ca. Protsch’s replacement model was ad-
opted by Bräuer (1980; 1981) and then 
developed into the ‘African Eve’ hypoth-
esis (Cann et al. 1987). Protsch dated 
numerous hominin remains directly by 
radiocarbon analysis (Bednarik 2008a; 
2011a) and it took the discipline almost 
three decades to discover that all of his 
datings (except one, that of the Mittlere 
Klause find from Bavaria) were false (Ter-
berger and Street 2003). Protsch was dis-
missed in disgrace (Schulz 2004), but his 
replacement model had long captured the 
discipline and spawned numerous varia-
tions on the general theme (Cann et al. 
1987; Bräuer 1984; Stringer and Andrews 
1988; Mellars and Stringer 1989; Vigi-
lant et al. 1991; Tattersall 1995; Krings 
et al. 1987; Pennisi 1999; Eswaran 2002; 
Templeton 2002; Smith et al. 2005). For 
the decades since this model was intro-
duced, it has been impossible to publish 
any work challenging the dogma in one 
of the ‘establishment journals’. Only one 
of them broke ranks (Bednarik 2008a) 
as the replacement hypothesis began to 
wane in the wake of genetic evidence 
contradicting it. Since the replacement 
model was replaced with the auto-do-
mestication hypothesis (Bednarik 2011a; 
Bednarik 2008b), not one of its potential 
opponents, the Eve advocates, has ever 
addressed it or responded to any of the 
dozens of my publications addressing the 
issues. The Eve hoax is continuing with 
declarations that “we are still no multi-
regionalists” (Stringer 2014) and oblique 
references to my Human condition (Pääbo 
2014). This can mean one of two things: 
that Eve’s champions are bereft of coun-
terarguments, or that they will not en-
gage in a debate.

Since the five conditions required to 
sustain the African Eve hypothesis were 
listed (Bednarik 2011a:25), not one of 
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them has been addressed, but a great 
deal of new evidence has served the ref-
utation of Eve:

1.	 Graciles and robusts would need to be 
sharply separated in the paleoanthro-
pological record by distinguishing 
morphological features.
There is no separation of robust and 
gracile skeletal remains, but there are 
hundreds of finds that are intermedi-
ate between the two forms, indicat-
ing a gradual change from archaic to 
modern morphology. That is precisely 
one of the significant issues the Eve 
model faces. Dating from between 
about 40 ka and the Bølling-Allerød 
interval, from Portugal to eastern Chi-
na as well as in Africa and Australia, a 
catalogue of human remains has been 
found that present combinations of 
gracile and robust features. They in-
clude, for instance, specimens from 
Lagar Velho, Crete, Cro-Magnon, 
Miesslingtal, Mladeč Cave, Pavlov, 
Předmostí, Podbaba, Dolní Věstonice, 
Cioclovina, Peştera cu Oase, Peştera 
Muierii, Bacho Kiro levels 6/7, Sta-
rosel’e, Rozhok, Akhshtyr’, Roman-
kovo, Samara, Podkumok, Khvalynsk, 
Skhodnya, Omo Kibish, Herto, Hof-
meyr, Qafzeh Cave, Skhul Shelter, 
Hathnora, Jinniushan Cave, Tianyuan 
Cave, Maludong, Longlin Cave and 
many of the numerous specimens 
lost in the Mikulov Castle fire of 1945 
(Frayer et al. 2006). Eve advocates are 
either unaware of these finds or try 
to force them into one of the two pi-
geonholes their dogma demands.

2.	 The genetic signatures immediately 
before and after the claimed replace-
ment would need to be sufficiently 
different to indicate separate species.

No such differences have ever been 
demonstrated. Let the Eve advocates 
nominate the earliest known human 
specimen they claim to be descen-
dent of Eve and let them provide a 
genetic signature from it. Comparing 
modern DNA with that of so-called 
Neanderthals and Denisovans is sim-
ply irrelevant and demonstrates no 
replacement. Moreover, their dogma 
is formulated incorrectly: Homo sapi-
ens sapiens, Homo sapiens neanderthalen-
sis and Homo sapiens denisova are not 
separate species; they are subspecies. 
There appears to be much less inter-
est in exploring the paleogenomics 
of populations supposedly ancestral 
to Eve’s descendants than in robust 
populations, but until both are inves-
tigated with the same enthusiasm, 
the relevant genetic signatures cannot 
be compared. The reality is that only 
‘graciles’ of less than 6000 years old 
have been found in a state that allows 
genome sequencing (Rasmussen et 
al. 2010; Keller et al. 2012). On the 
other hand, ‘robusts’ have only yield-
ed small parts of mitochondrial DNA 
that could be sequenced, and in only 
a few cases.

3.	 The superior technological and in-
tellectual capabilities of the ‘victo-
rious’ ‘graciles’ would need to be 
demonstrated.
An essential claim of Eve’s advocates 
is that the introduction of paleoart 
and Upper Paleolithic (or Mode 4) 
technology co-occurred with the inva-
sion of African Eve’s progenies. This 
claim is a complete falsity, in every re-
spect. The earliest European date for 
U.P. tools is from Senftenberg at >54 
ka bp (Felgenhauer 1959), and there 
are various precedents in tool minia-
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turization and bone technology tens 
of millennia earlier. In Australia, the 
Mode 3 technology continued up to 
mid-Holocene times, and in Tasmania 
up to the British invasion. In south-
ern Siberia, Mode 4 and even Neo-
lithic technologies are attributable to 
Denisovans. In Europe, not a single 
fully modern specimen has ever been 
demonstrated from an Early Upper 
Paleolithic context. The claim that the 
Aurignacian, Châtelperronian, Uluz-
zian, Proto-Aurignacian, Olschewian/
Alpine Paleolithic, Bachokirian, Bo-
hunician, Streletsian, Gorodtsovian, 
Brynzenian, Spitzinian, Telmanian, 
Szeletian, Eastern Szeletian, Kosten-
kian, Jankovichian, Altmühlian, Lin-
combian or Jerzmanovician are all as-
semblages created by Neanderthaloid 
people (Bednarik 2011b) remains 
unfalsified. Moreover, some of these 
Mode 4 tool assemblages have yield-
ed remains of ‘robusts’ of the kind 
called Neanderthals. These include 
the Châtelperronian of Saint Césaire 
(~36 ka) and Arcy-sur-Cure (~34 
ka), which prompted White’s (White 
1993) and Hublin’s (Hublin et al. 
1996) convoluted explanations of how 
paleoart or Mode 4 artefacts could oc-
cur in occupation remains of Nean-
derthals. However, the Jankovichian 
or Trans-Danubian Szeletian (Alls-
worth-Jones 1986) has also yielded 
three mandibular ‘Neanderthal’ teeth 
from Máriaremete Upper Cave (~38 
ka; (Gábori-Csánk 1993)); the Strelet-
sian of Sungir’ (~25 ka) produced 
a Neanderthal tibia (Bader 1978); 
the Aurignacian of Trou de l’Abîme 
(~33 ka) also yielded Neanderthal re-
mains, as did the Olschewian of Vin-
dija (~28–34 ka; (Smith et al. 2005; 
Smith and Ranyard 1980; Wolpoff et 

al. 1981; Frayer et al. 1993; Smith 
et al. 1999; Wolpoff 1999; Ahern et 
al. 2004; Deviese et al. 2017); while 
R. Boy excavated a female Neander-
thal maxilla in 1981 in the Alpine 
Paleolithic of the cave Cotencher. It 
is disconcerting that the African Eve 
advocates seem unaware of this abun-
dant evidence that about one half of 
the Upper Paleolithic seems to be the 
work of Neanderthal-like hominins or 
their direct descendants.

4.	 Paleoart, i.e., apparently symbol-
ic productions reminiscent of ‘art’, 
should only occur with the graciles.

	 The (testable) proposition that the 
paleoart of Chauvet Cave and several 
other Aurignacian contexts was cre-
ated by Neanderthaloid people (Bed-
narik 2007b), which follows on from 
the considerations just stated, renders 
the Eve dogma severely challenged. 
Evidence that Neanderthals created 
rock art has been available at least 
since Peyrony reported the 18 cupules 
on a limestone block covering juve-
nile interment No. 6 in La Ferrassie 
(Capitan and Peyrony 1921; Peyrony 
1934). Neanderthal petroglyphs have 
since been reported from Baume La-
trone (Bednarik 1986), Zarzamora 
Cave and Gorham’s Cave (>39 ka; 
(Rodríguez-Vidal et al. 2014)). The 
many proposals of Neanderthal rock 
paintings in Spain are perhaps less 
secure, as they refer to controversial 
U-Th minimum dates proposed for 
calcite speleothems (Tang and Bed-
narik 2021). Such claims come from 
Pondra Cave, Asturias La Peña, Abri-
go de la Viña, El Conde Cave, Peña 
de Candama, El Sidrón, Maltravieso 
Cave, Tito Bustillo, Altamira, El Cas-
tillo, La Pasiega and Ardales. Be that 
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as it may, if it is correct that all Early 
Upper Paleolithic rock art was made 
either by Neanderthals or their direct 
descendants (Bednarik 2007b), nu-
merous further corpora are the work 
of relatively robust people. Even the 
soundly reliable data show unambig-
uously that paleoart was produced 
long before the arrival of the hypo-
thetical but not demonstrated gracile 
African invaders. The oldest known 
proto-figurines, portable engravings, 
petroglyphs, beads or pendants, cu-
rated manuports and evidence of 
pigment use are all several hundreds 
of millennia old, yet the African Eve 
advocates seem to be profoundly un-
aware of these thousands of instances 
of evidence of ‘creative’ or ‘symbol-
ic’ activities (Bednarik 2017). Just as 
they are unaware that there is in fact 
more rock art of Mode 3 industries 
known in the world than of Mode 4. 
The question that needs to be asked is 
why the robusts need to be conceived 
as creatively inferior to the graciles, 
and this mindset appears to be politi-
cally/religiously motivated.

5.	 Since the graciles are claimed to 
have come from Sub-Saharan Afri-
ca and travelled via the Levant and 
south-eastern Europe, it would be 
expected that evidence of the graciles’ 
presence needs to be found first in 
their homeland and later progressive-
ly along such a route, in the form of 
dramatically different technology as 
well as paleoart.

	 It is self-evident that no Paleolith-
ic-style cave art has been reported 
from anywhere along the routes the 
mythical Moderns could have taken 
to reach south-western Europe from 
Sub-Saharan Africa (notwithstanding 

the controversial claim from Qurta). 
Absence of evidence does not indicate 
evidence of absence, but, significantly, 
there is a complete absence of Mode 4 
technologies across all of northern Af-
rica (Bednarik 2008a). The entire vast 
region was occupied by people with 
Middle Stone Age tools until about 
20 ka ago, whereas the Mode 4 tech-
nologies can be first detected thirty 
millennia earlier in parts of Eurasia. 
While one might argue that there 
were no suitable sites or preservation 
conditions for cave art in northern 
Africa, or it is so rare that it has not 
been found so far, that argument can-
not be applied to stone tools. There-
fore, the African Eve advocates need 
to explain how their AMHs managed 
to tiptoe from Sub-Saharan Africa to 
Europe without leaving a trace.

The five conditions required to sus-
tain the replacement hypothesis are all 
impossible to meet at present, and it 
can be anticipated that most will never 
be met. The hypothesis was presented 
without valid empirical evidence, ex post 
facto, and supporting evidence was then 
recruited selectively. However, none of 
it was sustainable from the beginning, 
be it skeletal, genetic or archaeological. 
For instance, the computer modelling ap-
plied by Cann et al. (1987) was botched, 
and its haplotype trees were irrelevant. 
It had arbitrarily selected one of 10267 
alternative and equally credible haplo-
type trees (which are very much more 
than the number of elementary parti-
cles of the entire universe, about 1070!). 
Maddison (1991) demonstrated that the 
Cann et al. model could produce 10,000 
haplotype trees that are more parsimo-
nious than the one randomly chosen by 
these authors. This pattern can be seen 
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in most endeavors to flesh out the skel-
eton replacement notion. It needs to be 
asked what rendered it so popular in the 
first place, particularly as it was initial-
ly based on Protsch’s hoax. What was it 
that convinced its followers that, despite 
the many setbacks and contradictions 
encountered, they must be on the right 
track?

The answer, I contend, is quite sim-
ple. The politically correct intimation 
that it demonstrated how humanity is 
one single family in which all are inter-
related was one factor. Another is the 
similarly shallow signal to the religious 
lobbies that it preserves the separation 
between those who can enter heaven and 
those who cannot. Now that the replace-
ment hypothesis is unravelling, its sup-
porters have taken the extraordinary step 
of limiting the term ‘human’ to Homo sa-
piens sapiens, denying human status to all 
other members of the genus Homo. It ap-
pears that the media, who coined the var-
ious Biblical references for aspects of the 
replacement hypothesis, were not too far 
off the mark: this is about preserving reli-
gion. The one overarching article of faith 
that reassured the Eve followers that 
they must be right was that after mil-
lions of years of slow and gradual evolu-
tion, there appeared to be an inexplicable 
quantum jump in this process. Within a 
geological instant of barely 20,000 years, 
gracile people ‘suddenly’ replaced the ro-
bust resident humans in Europe. Eve’s 
supporters were confident that only an 
incursion of people from elsewhere could 
explain this, and Protsch’s model pro-
vided the southern African homeland of 
these mythological invaders.

However, the most significant deficit 
of this model is that it fails to explain 
how we became ‘modern’. It does not 
elucidate what could have caused the in-

herent laws of biological evolution to be 
suspended for humans during the last fif-
ty millennia or so. The dramatic change 
from a dysteleological process (evolution) 
to a teleological one is not explained; nor 
is the question of why evolutionary nat-
ural selection apparently failed to select 
against thousands of deleterious genetic 
predispositions and defects (such as the 
6328 Mendelian disorder phenotypes 
for which the molecular basis is known 
and 4017 genes with phenotype-causing 
mutations listed as of January 2019); or 
how to explain the significant atrophy 
experienced by the human brain (Henne-
berg 1988; Henneberg and Saniotis 2009; 
Bednarik 2014), not to mention the re-
lentless neotenization of the species that 
led to Moderns. It fails to clarify why 
the etiologies of brain illnesses suggest 
that they involve mostly the same areas 
of the brain that are the phylogenetically 
most recent (Bednarik 2020); or why it 
should be that other extant primates are 
mainly if not wholly free of such patholo-
gies. The Eve model does not attempt to 
clarify why evolutionary processes failed 
to select against the degenerative ge-
netic predispositions of extant humans. 
The toleration of countless maladaptive 
traits, which range from somatic features 
to mental disorder susceptibility alleles, 
is not explored by it, nor is the question 
how humans coped with the loss of brain 
volume, why males have a universal 
preference for neotenous females, how 
exclusive homosexuality arose, the loss 
of estrus, the advent of menopause, of 
exograms, or indeed of any aspect of the 
present-day human condition (Bednarik 
2011a). As a theory, this proselytizing 
program has no power of explanation 
whatsoever.

Science, however, is about causal re-
lationships. Since we have a hypothesis 



	 An etiology of human modernity	 345

that can explain all these phenomena and 
many more and that has been available 
for well over a decade (Bednarik 2008b), 
it is incumbent upon the African Eve ad-
vocates to acknowledge it or, if they are 
so inclined, attempt its refutation.

The auto-domestication 
hypothesis

The self-domestication hypothesis or 
specific aspects of it have been published 
in numerous papers and two books since 
2007, and readers seeking full details 
are referred to this literature (e.g., Bed-
narik 2011a; 2008b; 2020; 2007). Here 
I present just a concise introduction, 
before addressing its genetic basis. The 
Eve supporters are undoubtedly right in 
their belief that gracilization occurred 
too swiftly to have arisen by evolution-
ary developments. Although the neote-
nization or gracilization process that ac-
counts for the change cannot be one of 
natural selection, sexual selection can lead 
to even more significant somatic changes 
in just a few millennia. It merely requires 
systematic selection for specific traits, 
which usually leads to a whole suite of 
other changes collectively defined as the 
domestication syndrome. These are well 
understood, and their genetic basis is 
currently being explored. Most of these 
changes can be described as detrimen-
tal in respect to Darwinian evolution, 
and yet they can render a domesticate 
highly successful for other reasons. Do-
mesticates may thrive in vast numbers, 
forming symbiotic relationships with 
their domesticators (e.g., by mutualism 
or commensalism).

In investigating the skeletal and dental 
changes, especially cranial, from robust to 
gracile Europeans, I noticed that the fe-

male specimens between 40 ka and 30 ka 
ago are consistently far more gracile than 
the males. Although both sexes become 
less robust with time, the females do so 
much more rapidly during the very same 
time when both rock art and portable 
art suggest a preoccupation with the fe-
male body. It occurred to me that modern 
humans are, as far as we know, the only 
species in which attractiveness in females 
seems more critical than in males, and in 
which the males select mating partners 
(in the natural world the females select, 
either actively or ‘passively’). We are 
also the only subspecies exhibiting dis-
tinctive mating preferences concerning 
personality or anatomical traits, such as 
‘attractiveness’, which is a purely cultur-
al construct. Culturally governed mating 
imperatives undeniably dominate sexu-
al choice in present-day humans (Buss 
and Barnes 1986) and as they exist in no 
other primate, it is inescapable that they 
must have been introduced at some point 
in time in the human journey.

Furthermore, no other animal shows 
in its mating behavior a preference for 
such attributes as youth, skin or hair col-
or, body ratio, cephalofacial appearance, 
facial symmetry, or most especially neo-
teny in females, yet such characteristics 
powerfully condition us. Moreover, this 
trait is universal, found in all societies 
investigated, and independent of any 
cultural, social, or religious conditioning 
(Buss et al. 1990; Grammer and Thorn-
hill 1994; Jones 1995; Jones 1996; Shack-
elford and Larsen 1996; Barkow 2001). 
Similarly, female attractiveness across 
the world is more important than male in 
all present-day humans (Ford and Beach 
1951; Gregersen 1983). These trends are 
so universal that they cry out for a credi-
ble explanation, which to my mind, evolu-
tionary psychology has never presented.
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The characteristics that distinguish us 
from all other animals, and presumably 
from specific ancestral populations be-
fore us, are not upright walk, language, 
toolmaking, Theory of Mind, conscious-
ness, self-awareness, culture or any of the 
other traits that have traditionally been 
trotted out in this context. All of them 
can be found in other animals, although 
symbol-based communication may be 
limited to hominins. Instead, they are a 
distinctive suite of attributes connected 
with domestication and neoteny. It was 
from this realization that the auto-do-
mestication hypothesis was developed. 
The question was: what traits had been 
selected to introduce the domestication 
syndrome in humans? Since human fe-
males may have led the development to 
gracilization during Early Upper Paleo-
lithic times, our contingent answer was 
the selection of features considered at-
tractive in females in choosing mating 
partners.

Nevertheless, once even a small cul-
tural bias had been introduced into what 
must traditionally have been a reason-
ably stochastic selection process, genetic 
biases developing over many generations 
would eventually invoke the changes dic-
tated by the domestication syndrome. 
They are precisely the changes marking 
the conversion from robust to gracile 
Homo sapiens types. These mutations in a 
pleiotropic gene have effects on several 
traits simultaneously, and these tend to 
be mostly deleterious.

Once the etiology of the human gra-
cilization in the final Pleistocene had 
been realistically elucidated, it became 
possible to rationally explain many other 
conundrums about the human condition 
as we know it. For example, the correla-
tions of youth, neoteny, estrus and meno-
pause become readily apparent in light of 

the domestication hypothesis; they are 
unfathomable in any other framework. 
The domestication theory also address-
es the problem of having to explain how 
humans coped with the acute atrophy of 
the brain since the domestication syn-
drome triggered it. This particular co-
nundrum is impossible to explain by any 
other model. So, because it contradicts 
every traditional explanation of hominin 
encephalization, which had become the 
exclusive mantra in paleoanthropology, 
it was ignored entirely (Bednarik 2014). 
Brain atrophy invalidates the most fun-
damental canon of human evolution: that 
the cultural, technological, cognitive and 
intellectual ascent of humans was under-
written by continuous enlargement of 
the brain. How, then, can this traditional 
interpretation account for the rapid re-
duction of brain volume since auto-do-
mestication began—precisely during a 
time of unprecedented demands on the 
human brain? That reduction occurred 
at a rate 37 times greater than the previ-
ous long-term encephalization rate (Bed-
narik 2020). Most paleoanthropologists 
failed to consider this issue, and even 
less thought about explaining it. This 
example illustrates neatly the complete 
helplessness of the discipline in explain-
ing anything realistically because brain 
size has fundamentally determined hu-
man sociology. It is the excessively large 
brain of the newborn that determined the 
social structures of hominin society be-
cause it rendered the frequently pregnant 
females dependent upon support. That 
dependency, in all probability, may well 
be responsible for the abolition of estrus. 
It never seemed to occur to the boffins of 
paleoanthropology that hominin societ-
ies paid an incredibly high price for brain 
enlargement: if there was no good reason 
for this abnormal organ enlargement—as 
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the final Pleistocene and Holocene brain 
atrophy seems to prove – how do they 
account for this ‘blunder’ of evolution? 
Or for the reduction of IQ with increased 
use of exograms? Conversely, consider-
ations of relative body sizes are irrelevant 
here, because the issue is about absolute 
brain size vs birth canal size, not relative 
brain size.

The domestication hypothesis offers 
the most elegant solution for this enig-
ma by recruiting yet another significant 
difference between us and other species. 
As the skilled use of exograms (Bednarik 
2014) became an important natural se-
lection factor, brain size was no longer 
crucial; interconnectedness with external 
memory devices was. In the same way, 
the hypothesis offers an explanation for 
the upright walk of hominins that ren-
ders the traditional version (‘coming 
down from the trees’) superfluous. More 
decisively, its solution of the Keller and 
Miller paradox (Keller and Miller 2006), 
which is impossible to solve in tradition-
al frameworks, is so persuasive that it is 
almost certainly correct. In short, this 
one hypothesis is as effective in clarify-
ing as many concerns in human origins 
as evolution is in biology. Ignoring it, as 
the relevant disciplines currently do, re-
flects upon their scientific credibility.

I am disappointed about the disci-
pline’s partisan reaction to my theory 
because, in science, the veracity of any 
hypothesis is tested by subjecting it to 
falsification attempts. A variety of ap-
proaches can readily test the auto-do-
mestication theory, but this is not occur-
ring. The most effective method would be 
by exploring how many genetic markers 
signaling the domestication syndrome 
are found in the genome of present-day 
humans. At the time of the theory’s in-
ception, these markers of domestication 

had remained unknown. However, since 
then the science of genetics has made 
great strides in many respects, build-
ing on such earlier work as the Human 
Genome Project (1990–2003) that pro-
duced its 2.91-billion base pair consen-
sus sequence of the euchromatic portion 
(making up 92.1% of the total) of the 
human genome (draft sequence Ven-
ter et al. (2001); cf. International Hu-
man Genome Sequencing Consortium 
(2004)). This was soon followed by the 
sequencing of the chimpanzee genome 
(Chimpanzee Sequencing and Analysis 
Consortium), and that of the genomes 
of the macaque (Gibbs et al. 2007), the 
orangutan (Locke et al. 2011), the go-
rilla (Scally et al. 2012) and the bonobo 
(Prüfer et al. 2012). More relevant here 
are the significant advances in establish-
ing partial genomes for two robust forms 
of Homo sapiens, ‘Neanderthals’ (Prüfer 
et al. 2014; Green et al. 2010) and ‘Den-
isovans’ (Reich et al. 2010; Meyer et al. 
2012). They permit limited comparisons 
with the present-day human genome.

Concerning the domestication syn-
drome (Hammer 1984; Brown et al. 2008; 
Wilkins et al. 2014), Darwin (1868) had 
already noticed that mammalian domes-
tication yielded particular sets of behav-
ioral and morphological traits. However, 
neither of Darwin’s two potential expla-
nations for this is accepted today: the 
traits are not caused by improved living 
conditions (as Leach (2003) and many 
others assumed), nor are they attribut-
able to hybridization. It is well-estab-
lished that feral domesticates preserve 
their traits for many generations (Bed-
narik 2011a), and domestication exper-
iments with rats and foxes show that hy-
bridization is not involved in the process 
(King and Donaldson 1929; Castle 1947; 
Belyaev 1969; Trut et al. 2009). Neural 
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crest cells (Wilkins et al. 2014) may in-
fluence embryological developments of 
tissues involved. The effects of the syn-
drome may derive from mild neural crest 
cell deficits (but see Sánchez-Villagra 
et al. 2016). One of the domestication 
genes shared by modern humans, dogs, 
and cattle, FAM172A, neighbors NR2FI 
on chromosome 5, which regulates neu-
ral crest specifier genes (Simões-Costa 
and Bronner 2015). A hypothesis alter-
native to the implication of neural crest 
cells, involving the thyroid gland instead, 
has also been proposed (Crockford 2000; 
2002; 2009).

Testing the human auto-
domestication hypothesis

The morphological traits defining the do-
mestication syndrome in mammals are 
primarily general neoteny; reduction or 
abolition of estrus; reductions in general 
brain size or specific parts of the brain; 
changes to cranial and facial morphology 
(e.g., reduction in prognathism) and re-
duction of tooth sizes; alterations to the 
concentrations of neurotransmitters; and 
changes in adrenocorticotropic hormone 
levels.

In recent years, significant advances 
made in genomics have facilitated some 
preliminary understanding of the phe-
notypic traits underwriting mammalian 
domestication as a generic phenome-
non (Morey 1994; O’Connor 1997; Zed-
er 2006; Zeder et al. 2006). Indeed, the 
term ‘domestication’ is being re-defined 
as it becomes better understood. Various 
species are now thought to have ‘self-do-
mesticated’ rather than having been ‘pas-
sive parties’ in the process (Groves 1999; 
Marshall-Pescini et al., 2017). Such spe-
cies have benefitted from the changes just 

as has the human domesticator (Groves 
1999; Budiansky 1992; Driscoll et al. 
2009; Zeder 2012). Humans, of course, 
are only one of the hundreds of domesti-
cators, and today it is better appreciated 
that many domesticator/domesticate re-
lationships are symbiotic.

Selective sweeps in the genomes of 
modern humans and several domesticat-
ed species have recently identified doz-
ens of genes overlapping among them 
(Prüfer et al. 2014; Prüfer et al. 2017; 
Racimo 2016; Peyrégne et al. 2017). The 
following domestication genes overlap 
in the domestic horse and human: AM-
BRA1, BRAF, CACNA1D, DLGAP1, NT-
5DC2, NTM and STAB1. In cattle and 
humans, they are ERBB4, FAM172A, 
GRIK3, LRP1B, PLAC8L1, PVRL3, SN-
RPD1, TAS2R16 and ZNF521. The dog 
has yielded these 15 domestication genes 
shared with present humans: COA5, 
COL11A1, COQ10B, FAM172A, GGT7, 
GRIK3, HSPD1, HSPE1, LYST, MOB4, 
NCOA6, RFTN2, RNPC3, SF3B1 and 
SKA2. Finally, the cat shares with us 
BRAF, GRIA1, HSD3B7, ITGA9, MYLK3, 
NEK4, PLAC8L1, PPAP2A, PPAPD-
C1B, PRR11, RNPC3, SYTL1, TEX14, 
TP53BP1 and ZMYND10 (Theofanopou-
lou et al. 2017). These forty-one genes 
associated with loci under positive se-
lection, both in present humans and in 
one or more of the four domesticates 
considered, do not prove that domestica-
tion in these five species necessarily pro-
ceeded analogously. The circumstances 
would have differed in the domestication 
of each species. However, these shared 
genes do suggest that humans were, in 
their relatively recent genetic history, 
subjected to changes that resemble those 
of domestication in other mammalian 
domesticates. Nevertheless, it must be 
cautioned, firstly, that few of the above 
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genes are shared across the five domesti-
cates; and secondly, that numerous genes 
are under selection in various domesti-
cates, but not in humans.

Just as important is the recent discov-
ery that none of the 17,367 protein-cod-
ing genes identified in Neanderthals 
from Spain and Croatia (Prüfer et al. 
2017; Castellano et al. 2014) are listed 
among the fifteen genes known to over-
lap between at least two domesticated 
species (ADAMTS13, ATXN7L1, BRAF, 
CLEC5A, DCC, FAM172A, GRIK3, 
NRG2, PLAC8L1, RNPC3, SEC24A, 
SMG6, STK10, TMEM132D and VEZT). 
While not providing finite proof, this 
circumstance does seem to confirm the 
‘pre-domestication’ status of robust 
Homo sapiens. Other factors suggesting 
the same include the proposition that 
Neanderthals had a higher prenatal an-
drogen exposure than present-day hu-
mans, based on the digit ratios D2:D4 
(Nelson et al. 2011). The reduction of 
androgen levels and rise in estrogen lev-
els (Cieri et al. 2014) is often associated 
with lower reactivity of the hypothal-
amus-pituitary-adrenal system in do-
mesticates (Trut et al., 2009). Similarly, 
Neanderthals appear to have been free of 
such mental illnesses as schizophrenia: 
the NRG3 gene, associated with it, seems 
to be absent in them. Schizophrenia may 
well be a very recent condition that may 
have appeared only a few centuries ago 
(Jeste et al. 1985; Hare 1988; Bednarik 
and Helvenston 2012). Selective sweeps 
in regions associated in genome scans 
with psychosis, such as 1q21 (Voight et 
al., 2006), tend to yield relatively recent 
etiologies, of less than 20 ka, as predicted 
by the domestication hypothesis. Much 
the same applies to many other deleteri-
ous alleles in ‘modern’ humans, such as 
RUNX2 and CBRA1 (causing cleidocra-

nial dysplasia or delayed closure of crani-
al sutures, malformed clavicles and den-
tal abnormalities), THADA (associated 
with type 2 diabetes), the microcephalin 
D allele (perhaps 14 ka old; (Evans et al., 
2005)) and another contributor to mi-
crocephaly, the ASPM allele (5.8 ka old; 
(Mekel-Bobrov et al. 2005)).

FOXP2 (forkhead box protein P2; 
CAGH44, SPCH1, TNRC10) is a gene of 
considerable importance, located on chro-
mosome 7 (7q31). Initially recognized as 
the genetic factor of speech disorder (Lai 
et al. 2001; Nudel and Newbury 2012), 
it is a transcription factor encoding for a 
regulatory protein. Involved in the regu-
lation of gene expression, it is popularly 
known as the ‘language gene’, but there 
are also other genes involved in language 
development. In humans, FOXP2 has 
undergone changes significant to their 
evolution, in the form of two amino sub-
stitutions (Enard et al. 2002). It has been 
speculated that FOXP2 and SRGAP2 
are part of a set of genes that changed 
function during hominin evolution. An 
amino-acid substitution in FOXP2 in hu-
mans relative to apes is shared with Den-
isovans and Neanderthals (Krause et al. 
2007), giving rise to speculations about 
the emergence of language abilities be-
fore the divergence of robusts and grac-
iles. I am perfectly comfortable with the 
notion that hominins possessed language 
a million years ago: they occupied cold 
regions, they colonized many islands by 
crossing the sea, and they used exograms 
(Bednarik 2014). However, the purport-
ed divergence, supposedly 300 to 700 ka 
ago, could not have taken place, because 
there is no evidence of gracile humans 
before the Late Pleistocene gracilization.

Genetics has provided the subject of 
hominin evolution with a wealth of use-
ful information undreamt of a few de-
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cades ago, but it has also produced some 
falsities. The most consequential seem 
to derive from the replacement model’s 
gospel; geneticists have massaged their 
findings to render them compatible with 
that hoax, without realizing that there is 
a more realistic way to account for the 
differences between gracile humans and 
their immediate robust ancestors. It also 
needs to be remembered that genetic 
work is highly susceptible to contamina-
tion by present-day human DNA in both 
laboratories and reagents (Wall and Kim 
2007). Other constraints are that the se-
verely limited DNA surviving in ancient 
remains has meant that only mtDNA 
could be retrieved by PCR (polymerase 
chain reaction, used to make many cop-
ies of a specific DNA segment) and that 
we lack any knowledge of the genomes of 
the early ‘anatomically modern humans’. 
Moreover, “our ability to identify func-
tional variants in the genome is still very 
poor” (Pääbo 2014: 220).

To appreciate the inadequate and frag-
mentary nature of our understanding, it 
helps to consider the considerable gaps 
in our knowledge. Geneticists believe 
in having detected genetic traces of un-
known types of hominins that would 
seem to have left no known skeletal re-
mains. For instance, Mondal et al. (2016; 
2019) have presented evidence that the 
Onge and Jarawa tribes of the Andaman 
Islands carried 2–3% genes from an un-
known hominin source. They detected 
around 15 megabase pairs of unknown 
gene sequences attributed to a robust 
human that has not yet been identified 
(i.e., other than Neanderthal and Den-
isovan). This ancestry is considered ab-
sent from Europeans and east Asians and 
is in addition to Neanderthal genes also 
present in the Andaman population, as 
it is more widely in Asia. The presence 

of Neanderthal and Denisovan genes in 
‘modern’ humans is well-known (Green 
et al. 2010; Mondal et al. 2019; Wolf and 
Akey 2018). In sharp contrast, however, 
Wall et al. (2019), in searching for evi-
dence of archaic admixture from a panel 
of 1667 individuals, report no presence 
of archaic genes in the Andaman Island-
ers. Nor did they find any in modern 
people of Flores, which challenges the 
status of the putative Homo floresiensis 
and demonstrates the effects of selection 
against introgressed genetic material. 
Some regions of the genome are believed 
to be resistant to introgression from ro-
busts (Sankararaman et al. 2014; Vernot 
and Akey 2014).

Conclusion
This exploration of the origins or etiolo-
gy of what is widely considered to be the 
modernity of humans has led to several 
useful insights. The soundly refuted re-
placement hypothesis, postulating the de-
velopment of this modernity in one part 
of Africa and attributing the replacement 
of all other human groups to a ‘superior’ 
new species, has itself been replaced by 
the auto-domestication hypothesis. The 
superseded notion is based on a purport-
ed speciation event in Sub-Saharan Afri-
ca, but it has recently transpired that the 
robust humans supposedly replaced by 
the African über-humans were the same 
species, being just as inter-fertile with 
them as with each other. The five condi-
tions that would have to be met to render 
the replacement or African Eve hypoth-
esis viable, which I postulated in 2011, 
remain entirely without response.

Not only was that hypothesis bereft 
of any archaeological, paleoanthropo-
logical or genetic evidence in its favor; it 
was based on an academic hoax (Bednar-
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ik 2008a), and its most significant deficit 
has always been that it failed to explain 
anything. Why should there have been a 
quantum jump in intelligence or cultural 
complexity? How did these Africans over-
power the resident hominins of Eurasia? 
Why would it be that they arrived in Aus-
tralia with a Middle Paleolithic toolkit af-
ter exporting the Upper Paleolithic from 
Africa? Of the hundreds of questions 
raised by the replacement scenario, not 
one has been answered credibly. Most of 
these were never even considered by the 
African Eve advocates: how to account 
for the neoteny of present-day humans or 
their brain atrophy, their genetic suscep-
tibility to several thousand genetic im-
pairments, or every other aspect of being 
‘modern’? A scientific theory is supposed 
to offer some kind of explanatory power, 
besides being meant to present evidence 
in its favor.

The alternative explanation of how 
humans became ‘modern’, the domes-
tication hypothesis, is not only evi-
dence-based, but it also offers a wealth of 
clarifications about the condition of hu-
man modernity, with all of its contradic-
tions, flaws, and paradoxes. For instance, 
it explains the paradox of why natural 
selection failed to eliminate deleterious 
alleles, for which a logical rationalization 
had been lacking completely until 2008. 
It accounts fully for the reversal of en-
cephalization and dozens of other devel-
opments accompanying this process of 
modernization in humans. Moreover, it 
is easily testable.

At the time of its proposal well over 
a decade ago, the genetic data needed 
to test the hypothesis was unavailable, 
but in the intervening years, there have 
been unprecedented developments in 
the studies of genomes of both human 
and other animals. The domestication 

syndrome, which largely explains the 
etiology of human modernity, has pro-
vided the first genetic explanations only 
recently. They confirm what has already 
been evident from archaeology and pa-
leoanthropology: that the self-domesti-
cation hypothesis is correct, at least in 
its essentials. However, one more aspect 
that has never been contemplated, in-
cluding by me, is the following consid-
eration. The domestication syndrome is 
initiated by consistent selection of one 
specific characteristic, setting in train the 
modification of other, unrelated char-
acteristics. However, in a more obscure 
way, the process of natural selection, also 
consistently selecting particular traits, 
should logically be assumed to lead to 
a similar effect. If that is the case then 
future scrutiny needs to review the dis-
tinction between Darwin and Mendel, or 
between natural selection and selective 
breeding. Rather than being two oppos-
ing potencies, they would more likely be 
the opposite ends of a continuum. That 
would mean that, realistically, both nat-
ural selection and selective breeding play 
a role in most genetic changes in a spe-
cies. The sharp division is imaginary, and 
such changes simply lean more to one 
or the other direction. I would like to 
call this concept the genetic fitness model, 
in which both evolution and domestica-
tion contribute in some measure to ge-
netic fitness. This demands a significant 
re-assessment of evolutionary theory to 
allow a more complicated interplay of the 
two purportedly antithetical processes of 
evolution and domestication. Instead of 
attributing genetic changes to one or the 
other, they would be the outcome of ten-
sions deriving from both domestication 
syndrome and natural selection effects.

Thus, many details still need to be in-
vestigated, but the fundamentals of the 
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change from robust to gracile Homo sapi-
ens were not those of a speciation event. 
The change was attributable mainly to 
the domestication syndrome, initiated by 
cultural or social practices hominin soci-
ety introduced in the last part of the Late 
Pleistocene. That much can be regarded 
as certain, and to those who have bur-
ied their heads in the sand by ignoring 
the domestication hypothesis since 2008 
I quote Boucher de Perthes: “They em-
ployed against me a weapon more potent 
than objections, than criticism, than sat-
ire or even persecution—the weapon of 
disdain. They did not discuss my facts; 
they did not even take the trouble to 
deny them. They disregarded them”.
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