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Abstract: In the last few years it has become evident that the European Upper Paleolithic "replacement" model was 
initially based on false evidence and that most of its propositions can be or have been refuted. This paper reviews the key 
evidence of the model, the skeletal, archaeological and genetic factors inherent in it, and how they have failed to support 
the model. It is shown that the change from robust to gracile Homo sapiens occurs gradually in all four continents then 
occupied by humans and that there are many intermediate fossils. In Europe, it is shown; there are currently no known 
specimens of reasonably "modern" remains until the Gravettian, while all Early Upper Paleolithic traditions, including 
the Aurignacian, seem to be attributable to Robusts, such as Neanderthaloid people. The rapid gracilization of all humans 
of the Final Pleistocene is attributed here to suspension of natural evolutionary developments by culturally mediated 
breeding patterns favouring skeletal gracility.
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Introduction

For one and a half centuries, since human bones were 
excavated in the Kleine Feldhofer Cave in the Neander 
valley by two workmen in August 1856, paleoanthropology 
and Pleistocene archaeology have sought to discover how 
humans became human by studying their skeletal remains. 
The results are a range of views and a continuous series 
of controversies spanning this entire period of research, 
commencing with the Neander Valley find and ending 
with human remains from Liang Bua in Flores. This paper 
contends that most tenets of the dominant model of late 
hominin evolution are false, and it rejects the traditional 
focus of paleoanthropology and Pleistocene archaeology 
on the physical aspects of human evolution in formulating 
constructs of human modernity. The possibly most hotly 
debated issue in human evolution is the origin of what are 
defined as anatomically modern humans. In recent decades 
this debate has greatly favoured a single origin of such 
"Moderns", and the replacement of all robust humans of 
the Late Pleistocene by an intrusive population from Africa. 
But the modernity of human behaviour is not determined 
by skeletal evidence, not even by stone tool technologies. 

It is indicated by the "storage" of symbolism outside the 
brain, especially in the form of paleoart (the collective term 
defining all art-like manifestations of the remote human 
past). This argument was first advanced by R. L. Gregory 
(1970: 148), who suggested a circumvention of the need 
for continued brain growth by holding information in a 
more reliably stable and relatively permanent form, and it 
was subsequently developed by Merlin Donald (e.g. 1991: 
124–161).

The domestication of animals and plants consists of the 
collective genetic alteration of their physiology, behaviour 
or life cycle through selective breeding. Historically, 
this process is thought to have begun with the gradual 
domestication of the wolf in the Final Pleistocene (possibly 
in the order of 15,000 years ago), and the domestication 
of numerous plants and animals during the Holocene. 
In general, the term has been used for such alterations 
caused, intentionally or unintentionally, by humans, but 
it has not so far been applied to humans themselves. In 
fact humans are often considered to be the initiators of 
domestication, even though there are numerous examples 
of domestication by other species. Many animal species 
have domesticated others, for instance to modify foods 
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indigestible by the domesticators, or for their labour or 
simply to serve as food source. Humans, of course, are 
animals too, but to what extent they might be the product 
of their own "domestication" has not been the subject of 
any attention.

This subject will be considered here, but before this 
is possible, it is necessary to briefly review the processes 
of recent human evolution, particularly during the Late 
Pleistocene. At the beginning of that period, about 130,000 
years (130 ka) ago, only one human subspecies is thought 
to have existed, archaic or robust Homo sapiens (ignoring 
the controversial issues relating to a later putative Homo 
floresiensis and a series of Javan fossils). The European 
representative, exemplified especially by Homo sapiens 
neanderthalensis, is certainly the best known of this group, 
but there were similar contemporary populations also 
in the rest of the world then occupied by humans. Their 
technocomplex comprised the Middle Paleolithic or Mode 
3 industries in all of their area of distribution, but called 
the Middle Stone Age in sub-Saharan Africa. This mode 
of technological production (Foley, Lahr 1997) is based on 
specific types of stone implements, recognizable by their 
typology and retouch. The cultures of these people were 
sufficiently advanced to support skilled navigation of the 
open sea, leading not only to the peopling of Australia 
(possibly in the order of 60 ka ago), but also to incredible 
further feats of seafaring. These included the settlement 
of very small islands hundreds of kilometers from any 
nearest land, such as Buka Island near New Ireland, still 
by people with a Middle Paleolithic technology (Bednarik 
1999). Their colonization of extremely cold regions (the 
Arctic Circle by about 135,000 years ago; Pavlov et al. 
2001, Schulz 2002, Schulz et al. 2002) disproves the notion 
that there were habitable regions of Europe that were 
unoccupied at that time. Instead it needs to be assumed that 
largely contiguous populations occupied most parts of the 
Old World as well as Australia in the second half of the Late 
Pleistocene. Therefore a mass movement of populations is 
a most unlikely demographic scenario, especially as these 
populations all shared similar technologies.

Perhaps roughly 50 ka ago began a process of gradual 
gracilization in these people, probably continuing today. 
It involved a reduction in muscle power and skeletal 
robusticity, but it is considered to have affected most 
especially the skull. Bone thickness and prognathism were 
reduced, the cranial vault became more rounded, and the 
supraorbital tori and occipital extensions disappeared 
gradually. The most important aspects of these changes 
were the following:
1. 	They were universal; they applied to all human 

populations of the Late Pleistocene, even those with poor 
genetic connections to other breeding populations, as in 
Australia and Tasmania.

2. 	These modifications involved no significant change in 
cranial volume; in fact the brain of Neanderthals is on 
average larger than that of the subsequent, more gracile 
people of the Eurasian region in question.

3. 	In an evolutionary sense, these changes are regressive 
and contradict the canons of evolution: they resulted in 
organisms that were physically weaker and more prone 
to fatal trauma, and had smaller brains at a time when 
demand on neural function is thought to have increased 
sharply. These changes apparently engendered no 
evolutionary benefit in the form of a trade-off.
It follows that if the trend from robust to gracile Homo 

sapiens is to be explained biologically, these and similar 
factors need to be accounted for satisfactory. For instance, 
it is not adequate to suggest that, in one region, such as 
Europe, the Graciles replaced the Robusts without any 
interbreeding. Not only is the contention of breeding 
incompatibility highly tenuous, or indeed unacceptable 
and perhaps refuted by the skeletal evidence, such an 
explanation would not account for the general and universal 
trend. Similarly, it would need to be explained why the 
human species has been so extraordinarily successful in its 
recent phylogenic history, despite such an ostensible trend 
of reducing evolutionary fitness.

The counter argument usually offered is that these 
reductions were more than compensated for by significant 
improvements in intellect, and the introduction of 
advanced social systems, communication and other 
inferred capacities that improved evolutionary advantages. 
However, none of these changed capacities have actually 
been demonstrated, or proven to have coincided with 
the appearance of Graciles. Their utilization here is the 
outcome of accommodative circular reasoning rather than 
a rigorous interpretation of empirical observation. For 
instance, where humans with a Mode 3 (Middle Paleolithic) 
production survived long enough to provide ethnographic 
insights (in Tasmania), there is no indication of an absence 
of essentially "modern" forms of communication, social 
systems, intellect or cognition. Nor is there any credible 
proof that these and similar features were lacking elsewhere 
before the appearance of Graciles. On the contrary, art-like 
productions, including rock art, portable engravings and 
proto-sculptures were produced hundreds of thousands of 
years ago, as were beads and pendants (Bednarik 2003). 
The latter are particularly telling indicators of the non-
anatomical status of their users, because they demand 
both self-awareness and a social structure supporting the 
complexity of the semiotic dimensions of such objects 
(Bednarik 2005a).

No significant changes to the human brain, either in 
size or in the structure or arrangement of specific brain 
regions, can be cited in support of recent dramatic changes 
in neurophysiological capacities in humans. There is not 
one iota of evidence that there was any difference in the 
tools, ornaments, life style or any other potential measure of 
abilities, between presumed robust and gracile populations 
living at the same time in the same regions, anywhere in the 
world – be it in Australia, the Levant, Africa or in Europe. 
In Australia, the two types of humans are thought to have 
lived contemporaneously, leaving precisely the same 
cultural remains, including paleoart. In the Levant, robust 
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and gracile populations may have been coeval during up 
to 100 ka (Arensburg 2002). Moreover, Levantine Robusts 
(Tabun, Kebara, Amud) differ significantly in their skeletal 
morphology from the Neanderthals of Europe and it has 
been questioned whether they should be described as 
Neanderthals. In Europe, two perceived cultural traditions, 
the Châtelperronian and the Aurignacian, had traditionally 
been attributed to Graciles, but they are now both assumed to 
be traditions of Neanderthals, or at least post-Neanderthals, 
their direct descendants (Bednarik 2006, 2007a). The 
second of these "cultures," the Aurignacian, includes 
artistic masterworks of a sophistication not matched by 
most hunter-fisher-forager societies, and certainly not 
matched for the rest of the Pleistocene, i.e. the subsequent 
>20 ka. The self-promoting assumption of modern people 
that the Robusts of 30 or 40 ka ago were not as culturally, 
cognitively or intellectually advanced as their more gracile 
contemporaries is reminiscent of the claims of recent 
centuries, that indigenous peoples of various continents 
were culturally, cognitively or intellectually backward. It 
is almost certainly just as false.

Europe's hominins of the early 
"Upper Paleolithic"

To consider the course of human evolution over the last 
thirty or forty millennia of the Pleistocene, it is essential to 
first review what we know about its physical evidence – and 
especially to correct some very influential misconceptions. 
Without such preliminary considerations it would be 
impossible to effectively explore the question why and how 
modern people developed over the Final Pleistocene. There 
have been numerous corrections to the existing record just 
in the last few years. For instance, an extraordinary number 
of European human fossil remains, previously attributed 
with confidence to the Upper Paleolithic, have recently 
been found to be in fact of the Holocene. In Germany alone, 
these revisions have shown that only one of the numerous 
Homo sapiens sapiens fossils there is older than 13 ka BP, 
the interred specimen from Mittlere Klause in Bavaria, 
being around 18,500 radiocarbon years old. The human 
remains of four individuals from Vogelherd in Germany 
have long been prime exhibits of the school claiming that 
modern Europeans invaded from Africa between 30 and 40 
ka ago (Bräuer 1981, 1984a, 1984b, Stringer 1984a, 1984b, 
1985, 1989, Stringer, Andrews 1988, Mellars, Stringer 
1989, Wainscoat et al. 1986, Wainscoat 1987, Cann et al. 
1987). They dated these specimens to about 32  ka B P, 
claiming they were of the Aurignacian tool tradition 
(Churchill, Smith 2000a, 2000b). Yet any examination 
of the main specimen, the skull of Stetten I, reveals its 
modern appearance, both anatomically and in terms of its 
preservation. More careful commentators have long warned 
that "judging by its appearance it would fit much better into 
a late phase of the Neolithic" (Czarnetzki 1983: 231, my 
translation). Gieseler (1974) had expressed similar concerns 

about Stetten II, a cranial fragment, and H. Müller-Beck 
(pers. comm. 2002) also favoured an attribution to the site's 
Neolithic occupation. Direct dating now places all four 
specimens between 3980±35 BP and 4995±35 BP, i.e. in 
the Late Neolithic (Conard et al. 2004).

Another German find, the Hahnöfersand calvarium, was 
described as so robust that it was judged to show typical 
Neanderthal features, and was dated to 36,300±600 BP or 
35,000±2000 BP (Bräuer 1980). Recently secured direct 
dates from this Neanderthal find place it at 7470±100 BP 
or 7500±55 BP (Terberger, Street 2003). When the skull 
fragment from Paderborn-Sande, which Henke and Protsch 
(1978) had established to be 27,400±600 years old, was 
opened for sampling, it still released a smell of putrefaction: 
it is only 238±39 carbon years old (Terberger, Street 2003). 
Yet another cranial fragment, from Binshof, dated by 
Protsch to 21,300±320 BP, is in fact only 3090±45 years 
BP. The skull from the Kelsterbach site, 31,200±1600 years 
old according to Protsch and Semmel (1978; also Henke, 
Rothe 1994), is now also thought to be of the Holocene, 
probably of the Metal Ages (Terberger, Street 2003), but 
has disappeared from its safe.

Before we wonder how all these mistakes could have 
possibly occurred, we need to reconsider many more 
specimens of supposedly Early Upper Paleolithic (EUP) 
Europe that have been falsely interpreted. Another key find 
often cited by the replacement advocates is the "modern" 
Robust from Velika Pećina, Croatia, now known to be only 
5045 ± 40 radiocarbon years old (Smith et al. 1999). Like 
the Vogelherd and other specimens, those from Roche-
Courbon (Geay 1957) and Combe-Capelle (originally 
attributed to the Châtelperronian levels; Klaatsch, Hauser 
1910) are now thought to be Holocene burials (Perpère 
1971, Asmus 1964). Similar considerations apply to the 
partial skeleton from Les Cottés, whose stratigraphical 
position could not be ascertained (Perpère 1973). Human 
skeletal finds from La Quina, La Chaise de Vouthon and 
Les Roches are too fragmentary to provide diagnostic 
details. The os frontale and fragmentary right maxilla with 
four teeth from La Crouzade, the mandible fragment from 
Isturitz and the two juvenile mandibles from Les Rois range 
from robust to very robust. The Fontéchevade parietal bone 
does lack prominent tori but the site's juvenile mandibular 
fragment is robust, and the remains from La Rochette now 
appear to be of the Gravettian rather than the Aurignacian. 
The same applies to the Crô-Magnon specimens, which 
have long been held up as the paragon of Aurignacian 
"modern" humans. Their recent re-dating to about 27,760 
carbon years BP seems to place these "type fossils" of 
"modern" skeletal anatomy in Europe into the Gravettian 
(Henry-Gambier 2002). Moreover, the very pronounced 
supraorbital torus, projecting occipital bone and other 
features of Crô-Magnon cranium 3 are Neanderthaloid 
rather than gracile.

The same pattern is even more pronounced in the 
many Czech specimens of the time, whose full physical 
modernity is not at all evident. For instance, the Mladeč 
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sample, now dated to between 26,330 and 31,500 BP (Wild 
et al. 2005), is certainly not "modern," but of a form of 
"post-Neanderthals" of distinctive sexual dimorphism (see 
below). It shares this "intermediate" position with numerous 
other very robust specimens from the same region, such 
as those from Pavlov and Předmostí (both between 26 
and 27 ka), Podbaba (undated), and the slightly more 
gracile and more recent population from Dolní Věstonice. 
Morphologically similar specimens also come from other 
parts of Europe, including Cioclovina (Romania), Bacho 
Kiro levels 6/7 (Bulgaria) and Miesslingtal (Austria), 
while the maxilla from Kent's Cavern, United Kingdom 
(~31 14C ka BP) and the Romanian remains from Peştera 
Cioclovina (~29 14C ka BP) are undiagnostic and lack 
archaeological contexts. In fact, a pattern of features 
intermediate between the archaic Homo sapiens and Homo 
sapiens sapiens is found in literally hundreds of Eurasian 
specimens of the last third of the Late Pleistocene. They 
include examples, some of them much older, from right 
across the breadth of Eurasia, such as those from Lagar 
Velho, Crete, Starosel'e, Rozhok, Akhshtyr', Romankovo, 
Samara, Sungir', Podkumok, Khvalynsk, Skhodnya, 
Narmada, as well as Chinese remains such as those from 
the Jinniushan and Tianyuan Caves (Shang et al. 2007). 
This presents an overall picture that is very different from 
that which the replacement protagonists prefer. Their model 
cannot tolerate intermediate or liminal forms, nor can it 
allow hybrids, yet in Europe there is a clear continuation of 
Neanderthaloid features right up to and into the Holocene 
(e.g. Hahnöfersand, Drigge). Similarly, in Australia 
clear Robusts occur frequently up to the very end of the 
Pleistocene, e.g. on the Murray River.

The earliest liminal "post-Neanderthal" finds currently 
available in Europe are the Peştera cu Oase mandible from 
Romania (Trinkaus et al. 2003), apparently in the order of 
35 ka years old, and the partial cranium recently found in 
another part of the same cave (Rougier et al. 2007). Both 
lack any archaeological context and are not "anatomically 
modern." The six human bones from another Romanian 
cave, Peştera Muierii (~30 14C ka BP), are also clearly 
intermediate between robust and gracile Europeans (Soficaru 
et al. 2006). There is thus not a single gracile specimen now 
in all of Europe that can safely be linked to Aurignacian or 
other EUP occupation evidence. On the other hand, there 
are at least six EUP sites that have produced human skeletal 
remains attributed to Neanderthals: the Châtelperronian 
layers of Saint Césaire (~36 ka) and Arcy-sur-Cure 
(~34 ka) in France, the Aurignacian of Trou de l'Abîme 
in Belgium, the Hungarian Jankovichian of Máriaremete 
Upper Cave (~38 ka; Gábori-Csánk 1993), the Streletsian 
of Sungir' in Russia (which yielded a Neanderthaloid tibia 
from a triple grave of "Moderns"), and the Olschewian of 
Vindija in Croatia (Ahern et al. 2004). The Neanderthals 
at the latter site are the most recent such remains reported 
so far (28,020 ± 360 and 29,080 ± 400 carbon years BP). 
Like other late specimens they are much more gracile than 
most earlier finds – so much that many consider them as 

transitional (e.g. Smith, Raynard 1980, Wolpoff et al. 1981, 
Frayer et al. 1993, Wolpoff 1999, Smith et al. 2005).

History therefore seems to be repeating itself here: 
until 1979, the Châtelperronian had been considered to 
be of "Moderns," and after its "Neanderthal" makers were 
recognized, it was argued that they must have "scavenged" 
the tradition's portable paleoart objects from "Moderns" 
(e.g. White 1993, Hublin et al. 1996). In this it was ignored 
that the numerous beads and pendants of the Russian 
Spitzinian tradition are even older, >40 ka (Bednarik 
2007b: Fig. 4). We have seen similarly absurd suggestions 
concerning the use of tools and fire by Paranthropus 
robustus at Swartkrans, explained away as evidence of 
"imitation" of human behaviour. Moreover, beads have been 
in use for hundreds of millennia, e.g. at El Greifa site E, 
Bedford, St. Acheul, Repolust Cave; cf. Bednarik 2005a). 
Now we are facing the realization that the Aurignacian as 
well as all other EUP traditions seem to be the work of 
Neanderthals. Instead of the much-vaunted replacement, 
all evidence suggests a general trend from robusticity 
towards gracility, occurring over tens of millennia – just as 
it is found anywhere else then occupied by humans. Even 
the "late Neanderthals" (who could just as easily be called 
very robust "Moderns") present significant reduction in 
"Neanderthaloid" features, such as mid-facial prognathism 
and supraorbital tori (e.g. La Quina 9, Vindija). Between 
35 and 30 ka ago, they begin to grade into populations of 
still extensive robust traits, especially in the males, but 
of progressively more gracile features. After 25 ka BP, 
robusticity still continues to decline, right up to the Late 
Holocene. Therefore the assumption of a replacement 
by an intrusive population has no justification, such an 
event cannot be located at any particular point in time, 
nor can it be attributed to any perceived sudden change in 
technology.

Cultural and genetic evidence

The EUP industries of Eurasia first appear fairly 
simultaneously between 45 ka and 40 ka BP, or even 
earlier, at widely dispersed locations from Spain to Siberia 
(e.g. Makarovo 4/6, Kara Bom). Senftenberg, a clearly 
Upper Paleolithic blade industry in the middle of Europe 
has even been dated to 48,300±2000 (GRO-1217) or 
>54,000 years BP (GRO-1771) (Felgenhauer et al. 1959, 
60). The Aurignacian of El Castillo level 18, in Spain, 
seems to commence well before 40 ka ago (Cabrera 
Valdés, Bischoff 1989; carbon dates of 40,000±2100, 
38,500±1800, 37,700±1800 BP). At Abric Romani, the 
lowest AMS dates from the Aurignacian average 37 ka 
BP, but the probably more relevant uranium-series dates 
point to a sidereal age of 43 ka BP (Bischoff et al. 1994). 
At El Pendo (González Echegaray et al. 1980), the Lower 
Périgordian (i.e. Châtelperronian) industry, attributed to 
Neanderthals in France, overlies two Early Aurignacian 
levels, a stratigraphic pattern also observed in France, e.g. 
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at Roc de Combe (Bordes, Labrot 1967) and La Piage 
(Champagne, Espitalié 1981). The Châtelperronian at 
Morín Cave has been dated to about 36,950 carbon-years 
BP, an antiquity similar to that of the same tradition at 
French sites (37–33  ka B P). The most recent "Middle 
Paleolithic" occupation known in Spain, however, is at 
Abric Agut. According to both radiocarbon and U-series 
dating, it occurred 13 to 8 ka BP, i.e. at the Pleistocene-
Holocene interface (Vaquero et al. 2002). Like many other 
finds, it shows how illusory the separation of the Middle 
and Upper Paleolithic cultures is (Bednarik 1995a).

The Iberian pattern of a mosaic and gradually decreasing 
component of Middle Paleolithic technology of regional 
EUP lithic industries applies through much of Europe. In 
southern Italy, variants such as the Uluzzian (Palma Di 
Cesnola 1976, 1989), the Uluzzo-Aurignacian and the Proto-
Aurignacian (43–33 ka BP) have been reported (Kuhn, 
Bietti 2000, Kuhn, Stiner 2001). The Olschewian of the 
Alpine region, another Aurignacoid tradition (42–35 ka BP), 
developed from the final Mousterian (Bayer 1924, 1929, 
Bächler 1940, Brodar 1957, Malez 1958). Further east this 
mosaic includes the Bachokirian of the Pontic region (>43 
ka BP), the Bohunician of east-central Europe (Svoboda 
1990, 1993; 44–38 ka BP), and the Spitzinian of Russia (>40 
ka). The Streletskian remains dominated by bifacial artefacts 
are inspired by the Eastern Micoquian or Mousterian, in 
parts of Russia still contemporary. Indeed, the regions 
of the Don river, the Crimea and northern Caucasus 
experience the coexistence of seven accepted tool traditions 
between 36 ka and 28 ka BP: the Mousterian, Micoquian, 
Spitzinian, Streletskian, Gorodtsovian, Eastern Szeletian 
and Aurignacian (Krems-Dufour variant). The introduction 
of a first fully developed "Upper Paleolithic" tradition (the 
Kostenkian) appears only about 24 ka at the Kostenki-
Borshevo site complex. A succession of traditions connecting 
Middle Paleolithic biface technocomplexes, including the 
late Eastern Micoquian, with typical Late Paleolithic 
ones, continues through the Szeletian of eastern Europe 
(Allsworth-Jones 1986; 43–35 ka BP), the Jankovichian of 
Hungary, and the Altmühlian (ca 38 ka BP), Lincombian 
(38 ka BP) and Jerzmanowician (38–36 ka BP). These 
"intermediate" industries all demonstrate the continuity 
between Middle and Upper Paleolithic technocomplexes. 
A degree of regionalization precedes this period even in 
the Late Mousterian (Kozłowski 1990, Stiner 1994, Kuhn 
1995, Gamble 1999, Riel-Salvatore, Clark 2001), marked 
by both miniaturization and increasing use of blades, by 
improved hafting and the use of backed or blunted-back 
retouch, apparently heralding subsequent developments. 
The artificial dichotomy has only served to overemphasize 
gradual changes in technology (Fedele et al. 2003). The 
specious separation of Middle and Upper Paleolithic 
has even less currency in Africa (e.g. Howieson's Poort, 
Amudian), India (Bednarik 1994a, Bednarik et al. 2005) or 
China (Xing Gao, Norton 2002), or in Australia (where the 
Middle Paleolithic mode of production [Foley, Lahr 1997] 
continues until well into the Holocene).

Instead of a sudden change of technology at any time 
during the time interval from 45 ka to 25 ka ago, we 
observe a complex mosaic of regional traditions which, 
in general, exhibit a gradual change of several variables, 
such as tool size, knapping method, retouch and reuse. This 
suggests in all cases in-situ evolution of cultures, rather 
than the effects of intrusive traditions. It also mirrors the 
development in human morphology documented above. 
Moreover, wherever robust and more gracile forms of 
humans apparently co-existed locally, be it in the Levant, 
in Australia or in any part of Europe, they are thought to 
have shared fairly similar cultures, technologies, even 
ornaments. The notion that one can trace ethnic differences 
through tool assemblages is therefore unlikely to be helpful 
in understanding the cultural dynamics of this period.

This is even more apparent when we consider the 
distribution, temporally and spatially, of evidence 
suggestive of symbol use, such as paleoart, beads and 
pigment use. To explain the sudden appearance, about 
33–32 ka ago, of sophisticated art at such sites as 
Hohlenstein-Stadel (Schmid 1989), Hohle Fels (Conard 
et al. 2003), Vogelherd (Riek 1934), Galgenberg (Bednarik 
1989), Chauvet Cave (Chauvet et al. 1995, Clottes et al. 
1995, Bednarik 1995b, Clottes 2001), l'Aldène (Ambert 
et al. 2005, Ambert, Guendon 2005) or Baume Latrone 
(Bégouën 1941, Bednarik 1986), three basic possibilities 
could be considered: the arrival of new people with a 
new culture; or an extraordinary local development of 
these faculties; or a taphonomic explanation (cf. Bednarik 
1994b). To demonstrate the first we would need preceding 
evidence of such artistic works from regions through 
which this imagined intrusive population passed. No such 
evidence has ever been presented. To succeed in replacing 
a resident population, these migrants would have to arrive 
in significant numbers, yet such change cannot be attributed 
to any specific point in time. The second alternative, sudden 
in-situ development, involves no replacement of people, 
but it is an unlikely explanation. The third, a scientific 
explanation, is logical and by far the most persuasive, yet 
it is not usually considered. It suggests a more gradual 
development and a taphonomically truncated record. 
Cave art, especially, is almost certainly the result of a 
taphonomic fluke (which invalidates practically all of its 
popular interpretations), but the same explanation also 
applies to portable art.

Another aspect of this phenomenon is that of its timing 
and cultural attribution. At least in southern Europe, the 
combined effects of the Campanian Ignimbrite event 
(between 35,600±150 and 33,200±600 carbon-years BP; 
Barberi et al. 1978, Deino et al. 1994) and the roughly 
contemporary Laschamp geomagnetic excursion (Fedele 
et al. 2002, 2003) are assumed to have rejuvenated carbon 
dates in the wider region. Paleoart such as the early phase 
in Chauvet needs to be assumed to be perhaps 35 to 38 ka 
old, because the Campanian Ignimbrite event occurred 
most probably 40,012 years BP (Fedele, Giaccio 2007). 
It is safely attributed to the Aurignacian (contra Pettitt, 
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Bahn 2003), a tool tradition we now recognize as the work 
presumably of Neanderthals (Bednarik 2005b, 2006).

Perhaps more relevantly, paleoart such as beads, 
pendants, cupules and linear petroglyphs, portable 
geometric engravings and manuports, as well as pigment 
use, has been demonstrated to occur widely in pre-"Upper 
Paleolithic" contexts (Bednarik 1992, 2003). The Lower 
Paleolithic corpus, hundreds of millennia old, ranges from 
the solidly dated 540 cupules at two Indian sites (Bednarik 
et al. 2005) to the several hundred Acheulian Porosphaera 
globularis fossils indisputably used as beads (Bednarik 
2005a); and from the Bilzingsleben engravings (Bednarik 
1995c), now confirmed to be deliberate (Steguweit 1999), 
to the demonstrated use of red pigment in various continents 
(Bednarik 2003). This evidence is more than adequate to 
demonstrate hominin "modernity", because it proves the 
external storage of symbolic information (Gregory 1970: 
148, Donald 1991), which is demonstrated even by a single 
instance. It is supplemented by the evidence of hominin 
seafaring ability by 840 ka ago at the latest (Bednarik 1999), 
another indicator of advanced cognition in the hominins 
concerned. Once again, the idea of a need to explain the 
appearance of "art" in Europe by postulating an intrusive 
population and a wholly fictional replacement scenario 
looks absurd.

It is therefore justified to ask what could have led to 
this replacement paradigm. We have already considered 
one factor, the numerous false datings of European Final 
Pleistocene human remains. Another is the creation of 
artificial plateaus through dating, interpretation and 
dogmatic research models. More important still appears 
to be the false sense of security imported from biased 
genetic research propping up the "African Eve" model. 
This very popular theory proposes that gracile humans 
from Africa invaded Europe, and replaced the resident 
"Neanderthals" either by genocide, by out-competing them, 
or by introducing new diseases ("African Eve"; Stringer, 
Andrews 1988). Another model concedes that there was 
interbreeding between the two populations, squarely 
contradicting the key element of the first theory: that the two 
populations could not interbreed ("Afro-European sapiens"; 
Bräuer 1984c). Also proposed have been a "wave theory" 
(Eswaran 2002) and an "assimilation theory" (Smith et al. 
2005), which like Bräuer's theory are merely variations of 
the Multiregional Theory (Relethford 2001, Relethford, 
Jorde 1999, see Wolpoff, Caspari 1996). To support the 
various African invasion models, different research teams 
have produced different genetic distances in nuclear DNA, 
i.e. the distances created by allele frequencies that differ 
between populations (e.g. Cann et al. 1987, Vigilant et al. 
1991, Ayala 1996). Some geneticists concede that the model 
rests on untested assumptions; others oppose it (cf. Barinaga 
1992, Templeton 1996, Brookfield 1997). The various 
genetic hypotheses about the origins of "Moderns" place 
the hypothetical split between Moderns and other humans 
to times ranging from 17 to 889 ka BP. They all depend 
upon preferred models of human demography, for which 

no sound data are available. The divergence times projected 
from the diversity found in nuclear DNA, mtDNA, and DNA 
on the non-recombining part of the Y chromosome differ 
so much that a time regression of any type is extremely 
problematic. Contamination of mtDNA with paternal DNA 
has been demonstrated (Gyllensten et al. 1991) and Kidd 
et al. (1996) have shown that, outside Africa, the elements 
the haplotypes are composed of largely remain linked in a 
limited set of them. The genetic picture in Africa as well 
as elsewhere has been found to be far more complicated 
than the Eve proponents ever envisaged. Gutierrez et al. 
(2002) have shown how the much-promoted claims that 
Neanderthals were genetically different from modern 
Europeans, based on very fragmentary DNA sequences, 
are seriously misleading. Their analysis suggests that the 
pair-wise genetic distance distributions of the two human 
groups overlap more than claimed, if the high substitution 
rate variation observed in the mitochondrial D-loop region 
and lack of an estimation of the parameters of the nucleotide 
substitution model are taken into account. Pruvost et al. 
(2007) have demonstrated the rapid deterioration of 
DNA after excavation, and the substantial loss of genetic 
material in fossils through treatment and storage. The 
fragmentary sequences secured from such specimens and 
their interpretations may be questioned. More reliable are 
genetic studies of living populations, which have shown 
that both Europeans and Africans have retained significant 
alleles from multiple robust populations (Hardy et al. 2005, 
Garrigan et al. 2005, cf. Templeton 2005). The Neanderthal 
genome seems to include an excess of human-derived single 
nucleotide polymorphisms (Green et al. 2006). Teeth are 
considered the most reliable indicator of genetic distance 
or proximity, and a comprehensive study of the fossil 
dental record has shown unambiguously that European 
populations are consistently related to those of Asia, and not 
to Africans (Martinón-Torres et al. 2007). This is confirmed 
by the cellular traits of tooth enamel compositions, which 
Europeans share with "Neanderthals", but not with Africans 
(Weiss, Mann 1978).

Relethford (2002) has detected drastic spatiotemporal 
changes in the genetic profiles of three recent Chinese 
populations, negating the idea of regional genetic 
homogeneity. Assumptions about a neutral mutation rate 
and a constant effective population size are unwarranted, 
and yet these variables determine the outcomes of all the 
genetic calculations. For instance, if the same divergence 
rate as assumed by one such model (2%–4% base 
substitutions per million years) is applied to the human – 
chimpanzee genetic distance, it yields a divergence point of 
2.1 to 2.7 million years, which we consider unambiguously 
false. Nei (1987) suggests a much slower rate, 0.71% per 
million years, according to which the human-chimpanzee 
separation would have occurred 6.6 million years 
ago, which is close to the estimate from nuclear DNA 
hybridization data, of 6.3 million years. However, this 
would produce a divergence of Moderns at 850 ka BP, over 
four times as long ago as the favoured models, but Nei 
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has since abandoned his prediction. To explain away the 
perplexingly late split of the Moderns, some of the short-
range geneticists have even resorted to suggesting mtDNA 
transfer between "proto-humans" (e.g. australopithecines) 
and proto-chimpanzees (i.e. species presumably separated 
by millions of years of evolution), while at the same time 
excluding such a possibility for robust and gracile, fully 
human populations (Hasegawa et al. 1985). Another 
genetic model (Pennisi 1999) has modern humans evolving 
from two discrete populations, one resulting in modern 
Africans, the other in non-Africans. In the absence of any 
reliability of the proposed rates of nucleotide changes and 
the many variables still to be accounted for effectively, 
the contentions by the replacement advocates are clearly 
premature, and nucleotide recombination renders their 
views redundant (Strauss 1999).

The base-pair substitution rates of all global models 
were based on the usually false assumption of single 
colonization events and their timing. Many islands and 
some continents were colonized more than once (Bednarik, 
Kuckenburg 1999). For instance in Australia, the lineage 
of the earliest known "anatomically modern" remains, 
Lake Mungo 3, has been shown to have probably diverged 
before the most recent common ancestor of contemporary 
human mitochondrial genomes (Adcock et al. 2001). The 
available genetic data suggest that gene flow occurred in 
Old World hominins throughout much of recent human 
evolution (Templeton 1996), as confirmed by all available 
paleoanthropological and archaeological empirical 
evidence. Genetic drift, introgression and episodic genetic 
isolation, rather than mass migration, probably account for 
the mosaic of hominin forms through time.

The abandonment of EUP occupation sites in southern 
Italy suggests dramatic effects on the ecosystem and human 
population there and elsewhere, caused by the CI event and 
the immediately subsequent Heinrich Event 4 (Heinrich 
1988). The changes in stone tool technology over the 
subsequent millennia, Fedele et al. (2002, 2003) suggest, 
are the effects of a bottleneck induced by environmental 
conditions demanding changes and improvements in 
technology. The dynamics of demographic adjustments 
and adaptation could plausibly affect genetics and human 
morphology. A reduction in gene pool size is the most 
effective factor in the acceleration of phylogenetic change 
in a population, particularly if combined with genetic 
drift and introgressive hybridization across contiguous 
populations subjected to demographic adjustments. 
Genetic bottlenecks, however, tend to reduce fitness in 
the population (Bryant et al. 1986), rather than bring 
about the population's "supremacy" (cf. Hawks et al. 
2000). Moreover, there is no evidence that the humans 
subsequent to the CI event were anything other than late 
Neanderthals; there is no indication of the presence of 
"more modern" types in Europe at that stage (40 ka BP). 
Nor are the pre- and post-IC event artifact assemblages 
sufficiently different to postulate any involvement of 
intrusive populations.

In lieu of a mythology

The use of unproven taxonomic technological divides, 
especially that between the Middle and Upper Paleolithic, 
as reified tools of analysis and definition, is as unfortunate 
as the use of minor skeletal differences, such as those 
between "Neanderthals" and "Moderns", in inventing 
movements of populations. Human culture is what 
determines humanness, and overemphasized cranial 
differences or trivial skeletal differences between robust and 
gracile H. sapiens populations lacking appreciable cultural 
differences are of limited relevance to questions of recent 
human evolution. The unwillingness of the short-range 
protagonists to learn from evidence conflicting with their 
dogma is also of concern (e.g. Mellars 2005). Concerning 
the "explosion" of the "Upper Paleolithic," there is no 
evidence that the rate of technological development in 
Europe between 45 ka and 28 ka, the time still dominated by 
Neanderthaloids, was greater than the rate during the second 
half of the period so named. On the contrary, the significant 
cultural revolutions we find in the Gravettian, Solutrean 
and especially Magdalenian technological traditions are 
at least as momentous. This is so even before we consider 
the highly distorted nature of all Pleistocene records, which 
omit, for instance, all evidence of the presumably more 
advanced half of the human world population. That half of 
humanity lived on seashores, in deltas and along the lower 
reaches of the major rivers. Because of the subsequent 
rises in sea level, we have no knowledge of the cultures, 
technologies or human morphology of any Pleistocene 
coastal people. If the presumably more sedentary coastal 
populations in Europe had been more gracile than the 
more mobile tribes of the hinterland – the only ones we 
can have any evidence of – this could easily account for 
the available data, much in the same way as the cave art 
is a result of taphonomically truncated evidence. When 
sea levels approached their present state, during the Early 
Holocene, we detect yet another invented "revolution," the 
Mesolithic. Its appearance is at least partly attributable to 
coastal people becoming visible for the first time on the 
archaeological record. So much of pre-historic archaeology 
seems to be made up of such misinterpretations of 
essentially taphonomic factors.

Constructive dialogue is very difficult in this 
epistemological environment dominated by false deductions 
and accommodative reasoning. If hypotheses were framed 
in terms of falsifiability, their inherent flaws could be 
detected by refutation.

The replacement proponents had strongly contended 
that "a whole spectrum of radical cultural innovations" 
(Mellars, Stringer 1989: 8) appeared with the beginning of 
the Aurignacian, and that the "symbolic explosion model 
for the Middle–Upper Paleolithic transition, criticized by 
Bednarik, has the merit of emphasizing the entirely modern 
character of the Aurignacian behaviour" (d'Errico 1995: 
618). According to them, the people of the Aurignacian 
are "indistinguishable" from us in terms of cognition, 
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behaviour and cultural potential. Since the period from 
45 ka to 28 ka BP has produced dozens of "Neanderthal" 
remains in Europe, but no securely dated, unambiguously 
fully modern human remains (in the anatomical sense), it 
follows that these Neanderthals were of "entirely modern" 
cognition, behaviour and cultural potential, according to the 
replacement advocates. The onus is now on these scholars 
to present evidence that there were anatomically fully 
modern humans, free of any robust or "Neanderthaloid" 
features, in Europe during the entire first half of their 
"Upper Paleolithic." Until they do this, their contentions 
about human evolution over this period in the European 
theatre are contradicted by all available skeletal evidence. 
Similarly, we cannot assign any stone tool tradition of the 
entire first half of the so-called Upper Paleolithic – including 
the entire Aurignacian – to anatomically modern people. 
Moreover, all contemporary humans in Africa, Asia and 
Australia are also descended from archaic Homo sapiens 
types. That has been obvious for a century; therefore 
the European replacement hypothesis is merely a local 
aberration of archaeological hypothesis building. If we are 
to consider the origins of human modernity – especially in 
the relatively unimportant anatomical sense – in a scientific 
format we would need to disregard the mythologies of the 
replacement hypothesis.

We could begin with the currently available data, some 
of which I have listed above, and then pose the apparently 
most important question to be asked in this context: what 
could have caused the inherent laws of biological evolution 
to be suspended for humans during the last fifty millennia 
or so?

Around 250 or 200 ka ago, Homo heidelbergensis graded 
into the "Neanderthals" in Europe, a local form with a 
brain size (1400 to 1750 cm3) exceeding that of modern 
humans on average. H. sapiens neanderthalensis is the 
best-known human fossil, because the habit of burying the 
dead occasionally in limestone caves, which offered the best 
preservation conditions, has greatly facilitated the survival 
of skeletal remains of the sub-species. Those of hundreds of 
individuals have been recovered, from Iberia to Uzbekistan. 

Anatomically, Neanderthals were very similar to modern 
humans, except that they were far more robust and muscular, 
and perhaps up to twice our physical strength. There were 
considerable differences among them, some specimens of 
the later period in western Europe being typically more 
robust than others, while the most recent fossils are very 
gracile. Minor differences between them and anatomically 
more modern humans concern the structures of the shoulder 
blade and the pubic bone. Their brain casts are so similar 
to ours that no evolutionary change is indicated by them, 
their hyoid bone (which is essential for speech) was similar, 
and their anatomical capacity of speech probably resembled 
ours (notwithstanding Lieberman's 2007 speculations). 
Neanderthaloids underwent considerable technological 
changes, starting off with a Lower Paleolithic tool kit 
and developing the distinctive Mousterian lithic typology 
that is seen as their hallmark. Four basic forms of the 
Mousterian are recognized, indicating a growing cultural 
differentiation. Beginning 45 ka ago, "Neanderthals" 
gradually developed Upper Paleolithic traditions in most 
parts of occupied Europe, from Spain to Russia, with many 
local traditions appearing.

The CI event and subsequent sharp climatic decline 
40 ka ago may have precipitated demographic and cultural 
adjustments. Although this bottleneck could have also 
effected genetic or anatomical changes in some parts of 
Europe, the universal human gracilization over the last 40 ka 
or so, apparently in all parts of the world then settled by 
hominins, demands a universal explanation and precludes 
a local one. Occurring concurrently in the course of the 
second half of the Late Pleistocene, in all four continents 
occupied, this process needs to be explained if we are to 
understand our origins. In Europe, it is best documented 
by human remains from the central region, particularly in 
the Czech Republic from the crucial period of about 31 ka 
to 26 ka, which witnessed distinctive sexual dimorphism. 
Despite the lack of credible stratigraphic evidence from the 
Mladeč site, the recent attempt to provide direct dates from 
some of its human remains suggests that they represent 
precisely this interval (Wild et al. 2005). A series of dates 

Figure 1.  Mladeč 1, 6 and 5, Czech Republic, showing the striking morphological differences between the two females on the left and the male 
on the right. (To facilitate comparison, all specimens are shown facing the same direction.)
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derived from Mladeč 1, 2, 8, 9a and 25c ranges from about 
26,330 BP (the ulna of 25c) to 31,500 BP. Male crania 
are characterized by thick projecting supraorbital tori, 
Neanderthaloid posterior flattening, low brain cases and very 
thick cranial vaults – all typical robust features (Smith 1982, 
1985, Frayer 1986, Trinkaus, Le May 1982, Jelínek 1987, 
Jelínek et al. 2005). As in Neanderthals, cranial capacities 
exceed those of "anatomically modern humans" (1650 cm3 
for Mladeč  5), but there is a reduction in the difference 
between male and female brain size relative to Neanderthal 
data. The sexual dimorphism is also expressed in the more 
inclined forehead in the males, their more angled occipital 
areas with lambdoidal flattening, broad superior nuchal 
planes and more prominent inion (Figure 1). The female 
specimens show similarities with, as well as differences 
from, accepted Neanderthal females, such as larger cranial 
vaults, greater prognathism, lack of maxillary notch, a 
very narrow nose and distinct canine fossa. However, the 
females are far more gracile than the males, while still being 
more robust than males of later Pleistocene periods. The 
Mladeč population thus seems to occupy an intermediate 
position between late Neanderthaloid Homo sapiens and H. 
sapiens sapiens, a position it shares with numerous human 
remains from other Czech sites. The material from Pavlov is 
among the most robust available from the European Upper 
Paleolithic, sharing its age of between 26 and 27 ka with 
yet another Moravian site of the Gravettian, Předmostí. The 
more gracile finds from Dolní Věstonice are around 25 ka old 
and still feature some archaic characteristics (particularly 
the Neanderthaloid specimen DV16).

Thus gracilization begins typically in females, with 
males lagging many millennia behind (Figure 2). The 
process has continued to the Holocene, and reduction 
in both dimorphism and robusticity is also still active in 
human evolution today. The face, jaw and teeth of European 
humans 10 ka ago are in general 10% more robust than 
those of today's Europeans (and Asians), and those of 30 ka 
ago are 20–30% more robust. Some modern humans (e.g. 
Aborigines) have retained tooth sizes typical of archaic 
H. sapiens. In the Mesolithic period, individual heights 
averaged 1.67 m and 1.56 m respectively for male and 
female Europeans, while 20 ka earlier, heights were 1.74 m 
and 1.59 m respectively. Neanderthaloid specimens occur 
in the Mesolithic, such as the Hahnöfersand specimen 
already mentioned, or the equally robust Mesolithic skull 
fragment from Drigge, also from northern Germany, which 
is about 6250 years old (Terberger 1998). Numerous other 
late specimens of Robusts occur, ranging in age from the 
Magdalenian through to the Neolithic, and younger.

Holocene gracilization could conceivably be explained 
as a response to changing food-processing techniques or 
less physically demanding lives. The smallest tooth sizes are 
found in those areas where food-processing techniques have 
been used for the longest time. However, this explanation 
cannot be extended to universal gracilization during the 
Late Pleistocene. The life style of people 15 ka ago is not 
thought to have been significantly different from that of 35 

ka ago, yet the overall rate of gracilization appears to have 
been reasonably uniform over the past 40 ka (Figure 2). 
As a universal phenomenon it has not been explained, 
and indeed has been ignored due to the dominance of the 
replacement model.

Natural selection simply cannot account for a significant 
reduction in robusticity and reversal of encephalization 
without any apparent trade-off in evolutionary benefits for 
the organism in question. No such benefits are apparent, 
and yet this process seems to have been universal wherever 
humans existed during the Final Pleistocene. It is proposed 
here that the dimorphism observed during the crucial period 
of the last twenty or thirty millennia of the Pleistocene 
presents the key to the most parsimonious explanation. 
Dimorphism in mammals generally reflects one or both 
of two selection pressures: competition between males 
for access to females, or male-female differences in food 
procuring strategies, with males provisioning females 
(Aiello, Wheeler 1995, Biesele 1993, Deacon 1997). In the 
case of late hominins it has been suggested that physical 
competition among males may have been diminished 
radically with the introduction of accurate projectile 
weapons acting as "equalizers" (Boehm 1993, 1999). 
This is, however, not a satisfactory explanation: effective 
distance weapons were in use long before the Upper 
Paleolithic (spears of the Lower Paleolithic were found at 
seven European sites), together with large game hunting. 
Thus the "equalizers" had long been in use and they do not 
explain the gender-specific pattern of later gracilization, 
nor the extensive foetalization that took place in the Final 
Pleistocene (see below).

The explanation proposed here is radically different 
from any other so far offered for the phenomena discussed 
in this paper. Human evolution, particularly in the latter 
part of the Pleistocene, simply cannot be assumed to have 
been a purely biological process (Dobzhansky 1962: 18); 
it must have been increasingly moderated by culture, as 
predicted by gene-culture co-evolutionary models. It is 
suggested here that around 40 ka ago, cultural practice had 
become such a determining force in human society that 
breeding mate selection became increasingly moderated 

Figure 2.  Schematic depiction of male and female relative cranial 
gracility in Europe through time, showing that the decline in robusticity is 
gradual in males, but accelerated in females between 40 and 30 ka BP.
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by cultural factors, i.e. by factors attributable to learned 
behaviour. These could have included the application of 
a variety of cultural constructs in such choices, such as 
social standing, communication skills, body decoration 
(which becomes notably prominent 40 ka ago), and most 
especially culturally negotiated constructs of physical 
attractiveness.

In all animals, including all hominins, reproductive 
success determines phylogenetic direction. It is obvious 
that today, the processes of natural evolution are largely 
suspended in our species' development, having been widely 
replaced by cultural mating imperatives. Inescapably, this 
development must have been phased in at some time in 
our past. If we were to look for evidence of its timing, 
two strategies spring to mind. We could look for signs 
that attributes of natural fitness were decisively replaced 
by attributes that confer no Darwinian survival benefits, 
or we could look for indications of a culturally mediated 
preoccupation with female sexuality. We would note that, 
firstly, gracility of females develops strongly during the 
Aurignacian, and secondly, that this very same period is 
marked by a distinctive preoccupation with female sexual 
attributes. The latter is found in the common depictions 
of (mostly) isolated vulvae or pubic triangles; at Abris 
Blanchard, Castanet, Cellier and du Poisson, La Ferrassie, 
Laussel (Delluc, Delluc 1978) and in Chauvet Cave; and 
the creation of naturalistic female statuettes beginning 
with the Aurignacian. Therefore the question to be asked 
is: what cultural preferences could possibly have led to the 
gracilization of female humans during the second half of 
the Würm glacial in Europe?

Mating preferences and their genetic results in respect 
of personality and anatomical traits (Laland 1994), which 
could become cultural selection variables, can be modelled 
by methods of the gene-culture co-evolutionary model 
(Cavalli-Sforza, Feldman 1973, Feldman, Cavalli-Sforza 
1989, Aoki, Feldman 1991, Durham 1991). It has been 
noted that traits selected for can include large female 
breasts, small feet or male macho behaviour, and most 
certainly physical "attractiveness" – informed no doubt by 
cultural constructs of attractiveness.

If the foetalization of humans accounts for their recent 
gracilization, what are its anatomical consequences?

Humans resemble chimpanzees anatomically most 
closely in the latters' foetal stage. Both the foetal 
chimpanzee and the adult human have hair on the top of 
the head and on the chin, but are otherwise largely naked. 
In apes, this changes rapidly upon birth, in humans it 
remains for life. All male adult apes have a penis bone, but 
it is categorically absent in both foetal chimpanzees and 
all male humans, from the foetal stage and throughout life. 
In female chimpanzees, the labia majora are an infantile 
feature, in humans they are retained for life. The hymen, 
too, is present only in the neonate ape, but is retained for life 
in human females in the absence of sexual penetration. The 
organs of the lower abdomen, such as rectum, urethra and 
vagina, are typically aligned with the spine in most adult 

mammals, including apes, only in foetal apes and humans 
do they point forward relative to the spine (upright walking 
appears irrelevant, because foetal apes do not walk). The 
human ovary reaches full size at the age of five, which is 
the age of sexual maturity of the apes. Human hands and 
feet resemble those of embryonic apes, and the same applies 
even to their heads. Most importantly, the skull of an unborn 
ape is thin-walled, globular and lacks the prominent tori 
of the adult ape, thus resembling the cranium of a modern 
human. Upon birth its robust features develop rapidly. The 
face of the ape embryo forms an almost vertical plane, as it 
does in the modern human all the way through adulthood. 
Even the brains of foetal apes and adult humans are much 
more similar to each other, in terms of proportion and 
morphology, than they are to those of adult apes. These 
many features define the anatomical relationship between 
ape and man as the latter's neoteny.

In neoteny, sexual maturity is attained before full somatic 
development, and juvenile characteristics are retained for 
life. In an evolutionary perspective, it refers to species 
whose adults retain juvenile ancestral features. This has 
also been called foetalization, because in such phylogenic 
development, foetal characteristics remain into adult 
life, and specific processes of anatomical maturation are 
retarded (de Beer 1940). Indeed, the modern human has 
undergone so much selection in favour of neoteny that this 
retardation should be seen as just as important distinguishing 
anatomical characteristic such as his oversized brain. It 
therefore needs to be considered here. "But neoteny does 
not only contribute to the production of large structural 
change; it is also the cause of the retention of plasticity" 
("morphological evolvability") (de Beer 1930: 93). 
Adaptively useful novelties supposedly become available 
as maturation genes are freed by pedomorphosis.

Encephalization and neoteny in hominin evolution are 
quite probably related, perhaps through supervenience. It 
is self-evident that, relative to the neonate ape, the newborn 
human is not remotely as far developed. For instance, it 
would find it impossible, for many months after birth, to 
cling to the fur of a mother for transport. Of course this is 
related to its excessive brain size, which has caused it to 
be expelled at a much earlier stage of foetal development. 
It can be regarded as highly probable that human mothers 
always had to carry their infants. Indeed, one of the first 
kinds of artifacts used by early humans were probably 
some kind of slings or baby carrying bags. The long period 
during which the human infant was entirely dependent upon 
the mother, not just for sustenance but also to move with 
the horde as well as for protection, extended the period 
for learning very significantly. This, obviously, coincided 
with the continued growth of the brain after birth, which 
in fact exceeds that of the foetus in man. In the first year 
after our birth, our brain more than doubles in volume 
and weight. It continues to grow, approaching adult size 
by the age of three, but goes on expanding slightly more 
up to adolescence and even beyond. If we compare this 
extraordinary development, unheard of in the rest of the 
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animal kingdom, with that of other primates, we see that 
in simians such as the rhesus monkey and gibbon, 70% 
of adult brain size is achieved at the time of birth, the 
remaining 30% in the subsequent six months. In the apes, 
the size of the brain approaches adult size after the first year 
of life. These are very significant differences, and they are 
all connected with our neoteny.

Another marked difference between humans and other 
animals is the abolition of estrus, or periodicity of libido 
in the female. This uniquely human feature has not been 
explained satisfactorily, but there is a good probability that 
it is also related to these factors. The excessively long period 
of infant dependency would have been mirrored in a similar 
dependency of mothers on the horde, most especially for the 
meat protein needed for brain tissue (Aiello, Wheeler 1995, 
Leonard 2002, Leonard, Robertson 1992, 1994, 1997). It 
is thought very probable that there was strong selection 
favouring female mutations allowing long periods of sexual 
receptivity, leading to the abandonment of estrus altogether: 
those females who were longer or always receptive were 
favoured in the distribution of meat from kills, in a feedback 
system facilitating encephalization through better access to 
animal protein (Biesele 1993, Deacon 1997). It has been 
noted that on occasion, female chimpanzees are only given 
meat after they have copulated with a successful hunter, 
and it is logical that such a behaviour trait would select in 
favour of continuously receptive females.

Conclusion

Be that as it may, the numerous physiological features of 
human neoteny should suffice to demonstrate that humans 
are anatomically best defined as a foetalized form of ape. 
Although the process of selecting in favour of infantile 
physiology appears to mark much of human history, 
during the Final Pleistocene it suddenly accelerated to an 
unprecedented rate and resulted in markedly unfavourable 
mutations, from the perspective of natural selection. 
The brain of all higher species is hardwired to react in a 
nurturing fashion to neonate features, but this does not 
seem to result in foetalization unless moderated by culture. 
Worldwide, wherever humans existed 40 or 50 ka ago, 
possessing as they did an essentially "Middle Paleolithic" 
technological tradition, they shed all of their robust features 
in just a few tens of millennia. Their brain size decreased, 
despite the rapidly growing demands made on their brains. 
Their muscle bulk waned until their physical strength was 
perhaps halved, in tandem with significant reductions in 
bone strength and thickness. The decrease in skull thickness 
is particularly prominent, as well as rapid reduction in 
cranial robusticity. This process occurred so fast that it 
can be tracked through the millennia. At about 35 ka ago, 
we encounter partially gracile specimens from Europe to 
Australia. The subsequent skeletal evidence presents a 
distinctive sexual dimorphism: the female crania, though 
still much more robust than male crania were towards 

the end of the Pleistocene, show distinctive gracilization 
(development of globular crania, reduction or absence 
of supraorbital tori and occipital projection, significant 
loss in bone thickness, and several other features). The 
males, however, remain almost as robust as typical 
"Neanderthals." Ten thousand years later, the females have 
become markedly more gracile, and the robust features of 
the males have also begun to wane. Towards the end of the 
Pleistocene, the males begin to catch up with the females, 
and from there on the loss of robusticity continues right to 
the present time.

There is one mechanism that defies the laws of 
Darwinism: Mendel's theory of inheritance (1866). In 
all sexually reproducing species, all characteristics of 
individuals are inherited through genes. It is energetically 
cheaper to code information in DNA than in nervous tissue. 
The principles and mechanisms of genetics apply to the 
molecular structure of cells and tissues, the development 
of individuals and the evolution of whole populations. 
Selective breeding defies natural evolution in the sense that 
it can rapidly change the characteristics of a population 
without any natural selection in the Darwinian sense.

This demands a revolutionary change in the way we view 
hominin development in the last part of the Pleistocene. 
"Conscious" human choice, evident in various other 
areas, began to influence breeding patterns, and aesthetic 
constructs starkly evident in paleoart production began to 
be applied in the choice of mating partners. The skeletal 
evidence from central Europe suggests that this process 
began with males developing a reproductive preference 
for females of slightly more juvenile characteristics, whose 
genetic success only needed to be very marginally greater 
to achieve the changes the skeletal record documents. 
As ideas of a sexual desirability that was unrelated 
to mere reproduction apparently became reified (and 
perhaps expressed in paleoart), their effect on breeding 
patterns would easily account for the progressive female 
gracilization we observe. This is then a case of cultural 
selection for specific phenotypes of juvenile features. 
Eventually, it also affected the male genotypes, resulting 
in the reduction of male robusticity that becomes marked 
during the Gravettian and continues to the present time. In 
short, this model attributes the process to selective breeding 
patterns, it defines it as a form of domestication: humans 
"domesticated" themselves, unintentionally, well before 
they did the same with other species. This process of human 
self-domestication can account for the foetalized features 
that distinguish us from our ancestors of 40 or 50 ka ago.

To appreciate the effectiveness of such a process we 
only need to recall the dramatic example of the effects 
of domestication provided by the dog, bred to far more 
radical skeletal extremes in just 15 ka. Domestication 
demonstrates that the continuous selection of a single 
trait does not necessarily evolve a population of better-
adapted organisms, as Darwinism would predict. Rather, 
it shows that selection for a single trait results in changes 
in numerous traits, changes that are usually deleterious. 
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The study of domestication has also shown that change 
can occur rapidly rather than gradually, given the right 
selective factors.

Domestication in general describes the selective 
breeding of specific mutations, as well shown by the 
examples of wheat domestication and the experiments 
of Dmitry Belyaev with the silver fox (Vulpes vulpes). 
The characteristics selected for are diverse, but they can 
include physical appearance. In the case of recent humans, 
we can assume that a preference for features implying 
youth, reproductive fertility, reproductive potential and 
good health presented reproductive advantages. Other 
primates exhibit no preferences of youth or specific body 
ratios, facial features, skin tone or hair, yet in present 
humans these are deeply entrenched, perhaps hardwired. 
Facial symmetry, seen to imply high immunocompetence 
(Grammer, Thornhill 1994, Shackelford, Larsen 1997), is 
also of importance, and in female humans neotenous facial 
features are strongly preferred by males (Jones 1995, 1996). 
This applies today, and it needs to be asked how long ago 
this preference was introduced. The paleoanthropological 
record worldwide suggests its gradual introduction between 
40 and 30 ka BP. It is therefore reasonable to assume 
that much of what constitutes sexual attractiveness is 
attributable to cultural constructs, although there may well 
be biological bases for these (such as immunocompetence, 
or the greater reproductive potential of young females 
because they offer more fertile years). Once these affect 
"conscious" mating choices, breeding patterns favour their 
perpetuation, and the population should be considered to 
experience domestication.

We would be hard pressed to deny that cultural 
determinants are powerful in the choices we make today; 
therefore there must be a point in time when these began 
to override Darwinian selection. One could argue that this 
"evolutionary luxury" perhaps occurred when humans 
developed the ability of producing staple food surpluses, 
through the advent of agriculture. Alternatively, we could 
look at the hard evidence and search for signs of phylogenic 
developments that defy natural evolution. I have chosen 
the latter here, and propose that the apparent reduction 
in evolutionary fitness evident in the recent neotenous 
gracilization of Homo sapiens marks the time when 
physical appearance became a cultural construct affecting 
mate choice. It began with a sexual preference of females 
with mutations presenting juvenile physical characteristics, 
i.e. it was pioneered by the females. The decline of 
robusticity in males lagged many millennia behind the 
gracilization of females. Individuals considered attractive 
simply had more offspring, and it is they who "replaced" 
the robust genes.

We have three basic hypotheses to account for the 
universal change from Robusts to Graciles: replacement 
by an invading population in four continents (for which 
we lack any evidence, be it skeletal, cultural or genetic); 
gene flow and introgression without any mass movement 
of population (which is somewhat more plausible, but 

fails to explain the apparent suspension of evolutionary 
canons); or cultural moderation of breeding patterns (i.e. 
domestication). Only the last-named option can account for 
all the hard evidence as it currently stands. With breeding 
mate selection becoming increasingly moderated by cultural 
factors (such as cultural constructs of attractiveness or social 
position), we have a far more effective explanation for the 
worldwide change from robust to gracile types from roughly 
40 ka to 10 ka BP than what has been offered so far. This is 
certainly not a development unique to Europe, it is found 
in Australia, Asia and Africa as well. There is no natural 
evolutionary explanation for this universal change, it did not 
involve any increase in brain size or other improvement in 
evolutionary fitness. The cranial gracility of modern humans 
confers no evolutionary benefit on them, and yet physical 
anthropologists have uniformly failed to ask the obvious: 
why did Homo sapiens so rapidly and uniformly change to 
gracile skull architecture and other inferior skeletal features? 
It is incumbent upon us to explain why a species should 
suddenly, in evolutionary terms, develop such regressive 
features as thinner skulls, significantly reduced bone and 
muscle strength, and perhaps even hair loss in a cold region. 
Nature does not select for such plainly disadvantageous 
variables, but culture might. The most logical explanation is 
that cultural factors had begun to dominate breeding patterns 
to the extent that modern humans are the outcome of their 
own domestication.

References

Adcock G. J., Dennis E. S., Easteal S., Huttley G. A., 
Jermiin L. S., Peacock W. J., Thorne A., 2001: Mitochondrial  
	�DNA  sequences in ancient Australians: implications for 

modern human origins. Proceedings of the National Academy 
of Sciences of the United States of America 98, 2: 537–542.

Ahern J. C. M., Karavanic I., Paunović M., Janković 
I., Smith F. H., 2004: New discoveries and interpretations of fossil  
	� hominids and artifacts from Vindija Cave, Croatia. J. of Hum. 

Evol. 46: 25–65.
Aiello L. C., Wheeler P., 1995: The Expensive-Tissue 

Hypothesis: the brain and the digestive system in human and 
primate evolution. Curr. Anthrop. 36: 199–221.

Allsworth-Jones P. L., 1986: The Szeletian: main trends, 
recent results, and problems for resolution. In: M. Day, R. 
Foley, Wu Rukang (Eds.): The Pleistocene Perspective. World 
Archaeological Congress, Southampton 1986. Pp. 1–25. Allen 
and Unwin, London.

Ambert  P., Guendon J.-L., Galant P., Quinif Y., 
Grunesein A., Colomer A., Dainat D., Beaumes B., 
Requirand C., 2005: Attribution des gravures paléolithiques de la  
	� grotte d'Aldène (Cesseras, Hérault) à l'Aurignacien par la 

datation des remplissages géologiques. Comptes Rendus 
Palevol 4: 275–284.

Ambert P., Guendon J.-L., 2005: AMS estimates of the age 
of parietal art and human footprints in the Grotte d'Aldène 
(southern France). Int. Newsl. Rock Art 43: 6–7.

Aoki K., Feldman M. W., 1991: Recessive hereditary deafness, 
assortative mating, and persistence of a sign language. 
Theoretical Population Biology 39: 358–372.



13

The Domestication of Humans

Arensburg B., 2002: Human remains from Geula Cave, Haifa. 
Bulletin et Mémoires de la Société d'Anthropologie de Paris 
14(1–2), http://bmsap.revues.org/document511.html

Asmus G., 1964: Kritische Bemerkungen und neue Gesichtspunkte 
zur jungpaläolithischen Bestattung von Combe-Capelle, 
Périgord. Eiszeitalter und Gegenwart 15: 181–186.

Ayala F. J., 1996: Response to Templeton. Science 272: 1363–
1364.

Bächler E., 1940: Das alpine Paläolithikum der Schweiz. 
Monographien zur Ur- und Frühgeschichte der Schweiz, Vol. 
2, Basel.

Barberi F., Innocenti F., Lirer L., Munno R., Pescatore 
T. S., Santacroce R., 1978: The Campanian Ignimbrite: a major  
	� prehistoric eruption in the Neapolitan area (Italy). Bulletin of 

Volcanology 41: 10–22.
Barinaga M., 1992: "African Eve" backers beat a retreat. Science 

255: 686–687.
Bayer J., 1924: Die geologische und archäologische Stellung 

des Hochgebirgspaläolithikums der Schweiz. Die Eiszeit 1: 
59–65.

Bayer J., 1929: Die Olschewakultur. Eiszeitalter und Urgeschichte 
6: 83–100.

Bednarik R. G., 1986: Parietal finger markings in Europe and 
Australia. Rock Art Research 3: 30–61, 159–70.

Bednarik R. G., 1989: The Galgenberg figurine from Krems, 
Austria. Rock Art Research 8: 118–125.

Bednarik R. G., 1992: Palaeoart and archaeological myths. 
Cambridge Archaeological J. 2: 27–43.

Bednarik R. G., 1994a: The Pleistocene art of Asia. J. of World 
Prehistory 8, 4: 351–375.

Bednarik R. G., 1994b: A taphonomy of palaeoart. Antiquity 
68, 258: 68–74.

Bednarik R. G., 1995a: Traces of cultural continuity in Middle 
and Upper Palaeolithic material evidence. Origini 18: 47–67.

Bednarik R. G., 1995b: Refutation of stylistic constructs in 
Palaeolithic rock art. Comptes Rendus de l'Académie des 
Sciences de Paris 321 (série IIa, No. 9): 817–21.

Bednarik R. G., 1995c: Concept-mediated marking in the Lower 
Palaeolithic. Curr. Anthrop. 36, 4: 605–34.

Bednarik R. G., 1999: Maritime navigation in the Lower and 
Middle Palaeolithic. Comptes Rendus de l'Académie des 
Sciences Paris, Earth and Planetary Sciences 328: 559–563.

Bednarik R. G., 2003: The earliest evidence of palaeoart. Rock 
Art Research 20, 2: 89–135.

Bednarik R. G., 2005a: Middle Pleistocene beads and symbolism. 
Anthropos 100, 2: 537–552.

Bednarik R. G., 2005b: The cave bear in Chauvet Cave. Cave 
Art Research 4: 1–12.

Bednarik R. G., 2006: Short-range versus long-range theories. 
Lecture 2, Cognition and Symbolism in Human Evolution, 
http://www.chass.utoronto.ca/epc/srb/cyber/rbednarik2.pdf

Bednarik R. G., 2007a: Antiquity and authorship of the Chauvet 
rock art. Rock Art Research 24: 21–34.

Bednarik R. G., 2007b: Early beads. In: H. Selin (Ed.): 
Encyclopaedia of the History of Science, Technology, and 
Medicine in non-Western Cultures. Pp. 395–399. Kluwer 
Academic Publications, Dordrecht.

Bednarik R. G., Kuckenburg M., 1999: Nale Tasih: eine 
Floßfahrt in die Steinzeit. Jan Thorbecke, Stuttgart. 239 pp.

Bednarik R. G., Kumar G., Watchman A., Roberts R. 
G., 2005: Preliminary results of the EIP Project. Rock Art Research  
	� 22: 147–197.

Bégouën H., 1941: La Grotte de Baume-Latrone à Russan (Sainte-
Anastasie). Mémoires de la Société Archéologique du Midi de 
la France 20: 101–130.

Biesele M., 1993: Women like Meat. The Folklore and Foraging 
Ideology of the Kalahari Ju/'Hoan. Witwatersrand University 
Press, Johannesburg. 248 pp.

Bischoff J. L., Ludwig K. R., Garcia J. F., Carbonell 
E., Vaquero M., Stafford T. W., Jull A. J. T., 1994: Dating  
	� of the basal Aurignacian sandwich at Abric Romani (Catalunya, 

Spain) by radiocarbon and uranium series. J. of Archaeological 
Science 21: 541–551.

Boehm C., 1993: Egalitarian society and reverse dominance 
hierarchy. Curr. Anthrop. 34: 227–254.

Boehm C., 1999: Hierarchy of the Forest: The Evolution of 
Egalitarian Behavior. Harvard University Press, Cambridge, 
MA. 306 pp.

Bordes F., Labrot, J., 1967: La stratigraphie du gisement de 
Roc de Combe (Lot) et ses implications. Bulletin de la Société 
de Préhistoire Française 64: 15–28.

Bräuer G., 1980: Die morphologischen Affinitäten des 
jungpleistozänen Stirnbeins aus dem Elbmündungsgebiet bei 
Hahnöfersand. Zeitschrift für Morphologie und Anthropologie 
71: 1–42.

Bräuer G., 1981: New evidence of the transitional period between 
Neanderthal and modern man. J. of Hum. Evol. 10: 467–474.

Bräuer G., 1984a: A craniological approach to the origin of 
anatomically modern Homo sapiens in Africa and implications 
for the appearance of modern Europeans. In: F. H. Smith, F. 
Spencer (Eds.): The Origins of Modern Humans: a World Survey 
of the Fossil Evidence. Pp. 327–410. Alan R. Liss, New York.

Bräuer G., 1984b: Präsapiens-Hypothese oder Afro-europäische 
Sapiens-Hypothese? Zeitschrift für Morphologie und 
Anthropologie 75: 1–25.

Bräuer G., 1984c: The "Afro-European sapiens hypothesis" 
and hominid evolution in east Africa during the late Middle 
and Upper Pleistocene. In: P. Andrews, J. L. Franzen (Eds.): 
The early Evolution of Man, with special Emphasis on 
Southeast Asia and Africa. Volume 69, p. 145–165. Courier 
Forschungsinstitut Senckenberg.

Brodar S., 1957: Zur Frage der Höhlenbärenjagd und des 
Höhlenbärenkults in den paläolithischen Fundstellen 
Jugoslawiens. Quartär 9: 147–159.

Brookfield J. F. Y., 1997: Importance of ancestral DNA ages. 
Nature 388: 134.

Bryant E. H., McComas S. A., Combs L. M., 1986: The effect 
of an experimental bottleneck on quantitative genetic variation 
in the housefly. Genetics 114: 1191–1211.

Cabrera Valdés V., Bischoff J., 1989: Accelerator 14C dates 
for Early Upper Palaeolithic (Basal Aurignacian) at El Castillo 
Cave (Spain). J. of Archaeological Science 16: 577–584.

Cann R. L., Stoneking M., Wilson A. C., 1987: Mitochondrial 
DNA and human evolution. Nature 325: 31–36.

Cavalli-Sforza L. L., Feldman M. W., 1973: Cultural 
vs. biological inheritance. Amer. J. of Hum. Genetics 25: 
618–637.

Champagne F., Espitalié R., 1981: La Piage, site préhistorique sur 
Lot. Mémoires de la Société Préhistorique Française No. 15.

Chauvet J.-M., Brunel-Deschamps E., Hillaire C., 
1995: La Grotte Chauvet à Vallon-Pont-d'Arc. Seuil, Paris.
Churchill S. E., Smith, F. H., 2000a: A modern human 

humerus from the early Aurignacian of Vogelherdhöhle (Stetten, 
Germany). Amer. J. of Phys. Anthrop. 112: 251–273.



14

Robert G. Bednarik

Churchill S. E., Smith F. H., 2000b: Makers of the early 
Aurignacian of Europe. Amer. J. of Phys. Anthrop. 113: 
61–115.

Clottes J., (Ed.). 2001 : La Grotte Chauvet: l'art des origines. 
Seuil, Paris. 224 pp.

Clottes J., Chauvet J.-M., Brunel-Deschamps E., 
Hillaire C., Daugas J.-P., Arnold M., Cachier H., Evin 
J., Fortin P., Oberlin C., Tisnerat N., Valladas H., 1995:  
	� Les peintures paléolithiques de la Grotte Chauvet-Pont d'Arc, 

à Vallon-Pont-d'Arc (Ardèche, France): datations directes et 
indirectes par la méthode du radiocarbone. Comptes Rendus 
de l'Académie des Sciences de Paris 320, Ser. II: 1133–1140.

Conard N. J., Grootes P. M., Smith F. H., 2004: Unexpectedly 
recent dates for human remains from Vogelherd. Nature 430: 
198–201.

Conard N., Langguth K., Uerpmann H.-P., 2003: 
Einmalige Funde aus dem Aurignacien und erste Belege für 
ein Mittelpaläolithikum im Hohle Fels bei Schelklingen, 
Alb-Donau-Kreis. In: Archäologische Ausgrabungen in 
Baden-Württemberg 2002. Pp. 21–27. Konrad Theiss Verlag, 
Stuttgart.

Czarnetzki A., 1983: Zur Entwicklung des Menschen in 
Südwestdeutschland. In: H. Müller Beck (Ed.): Urgeschichte in 
Baden-Württemberg. Pp. 217–240. Konrad Theiss, Stuttgart.

Deacon T., 1997: The Symbolic Species. The Co-evolution of 
Language and the Human Brain. Penguin Books, London. 
528 pp.

De Beer G. R., 1930: Embryology and Evolution. Clarendon Press, 
Oxford. 116 pp.

De Beer G. R., 1940: Embryos and Ancestors. Oxford University 
Press, Oxford. 202 pp.

Deino A. L., Southon J., Terrasi F., Campajola L., Orsi 
G., 1994: 14C and 40Ar/39Ar dating of the Campanian Ignimbrite,  
	� Phlegrean Fields, Italy. Berkeley, USA, 8th International 

Conference on Geochronology, Cosmochronology and Isotope 
Geology, Abstracts, US Geol. Surv. Circ. 1107: 77.

Delluc B., Delluc G., 1978: Les manifestations graphiques 
aurignaciennes sur support rocheux des environs des Eyzies 
(Dordogne). Gallia Préhist. 21: 213–438.

d'Errico F., 1995: Comment on R. G. Bednarik, "Concept-
mediated markings of the Lower Palaeolithic". Curr. Anthrop. 
36: 618–620.

Dobzhansky T., 1962: Mankind Evolving: The Evolution of the 
Human Species. Yale University Press, New Haven. 400 pp.

Donald M., 1991: Origins of the Modern Mind: Three Stages in 
the Evolution of Culture and Cognition. Harvard University 
Press, Cambridge, MA. 413 pp.

Durham W. H., 1991: Coevolution: Genes, Culture, and Human 
Diversity. Stanford University Press, Stanford. 637 pp.

Eswaran V., 2002: A diffusion wave out of Africa. Curr. Anthrop. 
43, 5: 749–774.

Fedele F. G., Giaccio B., Isaia R., Orsi G., 2002: Ecosystem 
impact of the Campanian Ignimbrite eruption in Late Pleistocene 
Europe. Quaternary Research 57: 420–424.

Fedele F. G., Giaccio B., Isaia R., Orsi G., 2003: The 
Campanian Ignimbrite Eruption, Heinrich Event 4, and 
Palaeolithic change in Europe: a high-resolution investigation. 
In: A. Robock, C. Oppenheimer (Eds.): Volcanism and the 
Earth's Atmosphere. Pp. 301–325. Geophysical Monograph 
139, American Geophysical Union.

Fedele F. G., Giaccio B., 2007: Paleolithic cultural change in 
western Eurasia across the 40,000 BP timeline: continuities and 
environmental forcing. In: P. Chenna Reddy (Ed.): Exploring 

the Mind of Ancient Man. Festschrift to Robert G. Bednarik. 
Pp. 292–316. Research India Press, New Delhi.

Feldman M. W., Cavalli-Sforza L. L., 1989: On the 
theory of evolution under genetic and cultural transmission 
with application to the lactose absorption problem. In: M. 
W. Feldman (Ed.): Mathematical Evolutionary Theory. Pp. 
145–173. Princeton University Press, Princeton.

Felgenhauer F., 1959: Das Paläolithikum von Willendorf in der 
Wachau, Niederösterreich. Vorbericht über die monographische 
Bearbeitung. Forschungen und Fortschritte 33, 3: 152–155.

Foley R., Lahr M. M., 1997: Mode 3 technologies and the 
evolution of modern humans. Cambridge Archaeological J. 
7: 3–36.

Frayer D. W., 1986: Cranial variation at Mladeč and the relationship 
between Mousterian and Upper Palaeolithic hominids. In: V. V. 
Novotný, A. Mizerová (Eds.): Fossil Man. New Facts – New 
Ideas. Pp. 243–256. Anthropos, Brno. Vol. 23.

Frayer D. W., Wolpoff M. H., Smith F. H., Thorne A. G., 
Pope G. G., 1993: The fossil evidence for modern human origins.  
	� Amer. Anthrop. 95: 14–50.
GÁbori-CsÁnk V., 1993: Le Jankovichien: une civilisation 

paléolithique en Hongrie. ERAUL 53, Liège. 198 pp.
Gamble C., 1999: The Palaeolithic Societies of Europe. Cambridge 

University Press, Cambridge. 505 pp.
Garrigan D., Mobasher Z., Severson T., Wilder J. 
A., Hammer M. F., 2005: Evidence for archaic Asian ancestry  
	� on the human X chromosome. Molecular Biological Evolution 

22: 189–192.
Geay P., 1957: Sur la découverte d'un squelette aurignacien? 

en Charente-Maritime. Bulletin de la Société Préhistorique 
Française 54: 193–197.

Gieseler W., 1974: Die Fossilgeschichte des Menschen. Konrad 
Theiss, Stuttgart.

González Echegaray J., Freeman L. G., Barandiaran 
I., Apellaniz J. M., Butzer K., Fuentes Vidarte C., 
Madariaga B., Gonzalez Morales J. A., Leroi-
Gourhan A., 1980: El yacimiento de la Cueva de El Pendo  
	� (Excavaciones 1953–57). Bibliotheca Praehistorica Hispana 

17, CSIC. Madrid. 270 pp.
Grammer K., Thornhill, R., 1994: Human facial attractiveness 

and sexual selection: the role of symmetry and averageness. 
J. of Comparative Psychology 108: 233–242.

Green R. E., Krause J., Ptak S. E., Briggs A. W., Ronan 
M. T., Simons J. F., Du L., Egholm M., Rothberg J. M., 
Paunovic M., Pääbo S., 2006: Analysis of one million base  
	� pairs of Neanderthal DNA. Nature 444: 330–336.
Gregory R. L., 1970: The Intelligent Eye. Weidenfeld and 

Nicolson, London. 191 pp.
Gutierrez G., Sanchez D., Marin A., 2002: A reanalysis 

of the ancient mitochondrial DNA sequences recovered from 
Neandertal bones. Molecular Biological Evolution 19, 8: 
1359–1366.

Gyllensten U., Wharton D., Josefsson A., Wilson A. 
C., 1991: Paternal inheritance of mitochondrial DNA in mice. 
Nature 352: 255–257.

Hardy J., Pittman A., Myers A., Gwinn-Hardy K., 
Fung H. C., de  Silva R., Hutton M., Duckworth J., 
2005: Evidence suggesting that Homo neanderthalensis contributed  
	� the H2 MAPT haplotype to Homo sapiens. Biochemical Society 

Transactions 33: 582–585.
Hasegawa M., Kishino H., Yano T., 1985: Dating of the 

human-ape splitting by a molecular clock of mitochondrial 
DNA. J. of Molecular Evolution 22: 160–174.



15

The Domestication of Humans

Hawks J., Lee S.-H., Hunley K., Wolpoff M., 2000: 
Population bottlenecks and Pleistocene human evolution. 
Molecular Biological Evolution 17: 2–22.

Heinrich H., 1988: Origin and consequences of cyclic ice rafting 
in Northeast Atlantic Ocean during the past 130,000 years. 
Quaternary Research 29: 142–152.

Henke W., Protsch R., 1978: Die Paderborner Calvaria – ein 
diluvialer Homo sapiens. Anthropologischer Anzeiger 36: 
85–108.

Henke W., Rothe H., 1994: Paläoanthropologie. Springer, 
Berlin. 699 pp.

Henry-Gambier D., 2002: Les fossiles de Cro-Magnon (Les-
Eyzies-de-Tayac, Dordogne): Nouvelles données sur leur position 
chronologique et leur attribution culturelle. Bulletins et Mémoires 
de la Société d'Anthropologie de Paris 14, 1–2: 89–112.

Hublin J.-J., Spoor F., Braun M., Zonneveld F., 
Condemi S., 1996: A late Neanderthal associated with Upper  
	� Palaeolithic artefacts. Nature 381: 224–226.
Jelínek J., 1987: Historie, identifikace a význam mladečských 

antropologických nálezů z počátku mladého paleolitu. In: L. 
Seitl et al. (Ed.): 25 let pavilonu Anthropos 1961–1986. Pp. 
51–70. Moravské muzeum, Brno.

Jelínek J., Wolpoff M. H., Frayer D. W., 2005: Evolutionary 
significance of the Quarry Cave specimens from Mladeč. 
Anthropologie 43, 2-3: 215–228.

Jones D. M., 1995: Sexual selection, physical attractiveness and 
facial neoteny: cross-cultural evidence and implications. Curr. 
Anthrop. 36, 5: 723–748.

Jones D. M., 1996: An evolutionary perspective on physical 
attractiveness. Evol. Anthrop. 5, 3: 97–109.

Kidd K. K., Kidd J. R., Pakstis S. A., Tishkoff C. M., 
Castiglione C. M., Strugo G., 1996: Use of linkage  
	� disequilibrium to infer population histories. Amer. J. of Phys. 

Anthrop., Supplement 22: 138.
Klaatsch H., Hauser O., 1910: Homo Aurignaciensis Hauseri. 

Prähistorische Zeitschrift 1: 273–338.
Kozłowski J. K., 1990: A multiaspectual approach to the origins 

of the Upper Palaeolithic in Europe. In: P. Mellars (Ed.): The 
Emergence of Modern Humans. An Archaeological Perspective. 
Pp. 419–438. Edinburgh University Press, Edinburgh.

Kuhn S. L., 1995: Mousterian Lithic Technology. An Ecological 
Perspective. Princeton University Press, Princeton, NJ.

Kuhn S. L., Bietti A., 2000: The Late Middle and Early Upper 
Paleolithic in Italy. In: O. Bar-Yosef, D. Pilbeam (Eds.): The 
Geography of Neandertals and Modern Humans in Europe and 
the Greater Mediterranean. Pp. 49–76. Peabody Museum of 
Archaeology and Ethnology, Cambridge, MA.

Kuhn S. L., Stiner M. C., 2001: The antiquity of hunter-gatherers. 
In: C. Panter-Brick, R. H. Layton, P. Rowley-Conwy (Eds.): 
Hunter-gatherers: An Interdisciplinary Perspective. Pp. 
99–142. Cambridge University Press, Cambridge.

Laland K. N., 1994: Sexual selection with a culturally transmitted 
mating preference. Theoretical Population Biology 45: 1–15.

Leonard W. R., 2002: Food for thought: dietary change was a 
driving force in human evolution. Scientific American 287, 
6: 106–115.

Leonard W. R., Robertson M. L., 1992: Nutritional 
requirements and human evolution: a bioenergetics model. 
Amer. J. of Hum. Biology 4: 179–195.

Leonard W. R., Robertson M. L., 1994: Evolutionary 
perspectives on human nutrition: the influence of brain and 
body size on diet and metabolism. Amer. J. of Hum. Biology 
6: 77–88.

Leonard, W. R., Robertson, M. L., 1997: Comparative primate 
energetics and hominid evolution. Amer. J. of Phys. Anthrop. 
102, 2: 265–281.

Lieberman, P., 2007: The evolution of human speech: its 
anatomical and neural bases. Curr. Anthrop. 48, 1: 39–66.

Malez M., 1958: Das Paläolithikum der Veternicahöhle und der 
Bärenkult. Quartär 11: 171–188.

Martinón-Torres M., Bermúdez de Castro J. M., 
Gómez-Robles A., Arsuaga J. L., Carbonell E., 
Lordkipanidze D., Manzi G., Margvelashvili A., 2007:  
	�D ental evidence on the hominin dispersals during the 

Pleistocene. Proceedings of the National Academy of Sciences 
of the United States of America 104, 33: 13279–13282.

Mellars P., 2005: The impossible coincidence. A single-species 
model for the origins of modern human behavior in Europe. 
Evol. Anthrop. 14: 12–27.

Mellars P., Stringer C., 1989: Introduction. In: P. Mellars, 
C. Stringer (Eds.): The Human Revolution: Behavioural and 
Biological Perspectives on the Origins of Modern Humans. Pp. 
1–14. Edinburgh University Press, Edinburgh.

Mendel J. G., 1866: Versuche über Pflanzen-Hybriden. 
Verhandlungen des naturforschenden Vereines, Brünn. IV Band, 
Abhandlungen 1865. Abbot of the Augustinian Monastery, 
Brünn. Pp. 3–47.

Nei M., 1987: Molecular Evolutionary Genetics. Columbia 
University Press, New York. 512 pp.

Palma di Cesnola A., 1976: Le leptolithique archaïque en Italie. 
In: B. Klíma (Ed.) : Périgordien et Gravettien en Europe. Pp. 
66–99. Congrès IX, Colloque XV, UISPP, Nice.

Palma di Cesnola A., 1989: L'Uluzzien: faciès italien du 
Leptolithique archaïque. L'Anthropologie 93: 783–811.

Pavlov P., Svendsen J. I., Indrelid S., 2001:  Human 
presence in the European Arctic nearly 40,000 years ago. 
Nature 413: 64–67.

Pennisi E., 1999: Genetic study shakes up Out of Africa Theory. 
Science 283: 1828.

Perpère M., 1971: L'Aurignacien en Poitou-Charentes (étude des 
collections d'industries lithiques). Doctoral thesis, University 
of Paris.

Perpère M., 1973: Les grands gisements aurignaciens du Poitou. 
L'Anthropologie 77: 683–716.

Pettitt P., Bahn P., 2003: Current problems in dating Palaeolithic 
cave art: Candamo and Chauvet. Antiquity 77: 134–141.

Protsch R., Semmel A., 1978: Zur Chronologie des Kelsterbach-
Hominiden. Eiszeitalter und Gegenwart 28: 200–210.

Pruvost M., Schwarz R., Bessa Correia V., Champlot 
S., Braguier S., Morel N., Fernandez-Jalvo Y., Grange 
T., Geigl E.-M., 2007: Freshly excavated fossil bones are best for  
	� amplification of ancient DNA. Proceedings of the National 

Academy of Sciences of the United States of America 104, 3: 
739–744.

Relethford J. H., 2001: Genetics and the Search for Modern 
Human Origins. Wiley-Liss, New York. 264 pp.

Relethford J. H., 2002: Absence of regional affinities 
of Neandertal DNA with living humans does not reject 
multiregional evolution. Amer. J. of Phys. Anthrop. 115, 1: 
95–98.

Relethford J. H., Jorde L. B., 1999: Genetic evidence for 
larger African population size during recent human evolution. 
Amer. J. of Phys. Anthrop. 108, 3: 251–260.

Riek G., 1934: Die Eiszeitjägerstation am Vogelherd. Vol. I: 
Die Kulturen. Akademische Buchhandlung Franz F. Heine, 
Tübingen. 338 pp.



16

Robert G. Bednarik

Riel-Salvatore J., Clark G. A., 2001: Grave markers. 
Middle and Early Upper Paleolithic burials and the use of 
chronotypology in contemporary Paleolithic research. Curr. 
Anthrop. 42: 449–479.

Rougier H., Milota ş., Rodrigo R., Gherase M., Sarcină 
L., Moldovan O., Constantin R. G., Franciscus C., 
Zollikofer P. E., Ponce de León M., Trinkaus E., 2007:  
	� Peştera cu Oase 2 and the cranial morphology of early modern 

Europeans. Proceedings of the National Academy of Sciences 
of the U.S.A. 104, 4: 1165–1170.

Schmid E., 1989: Die Elfenbeinstatuette vom Hohlenstein-
Stadel im Lonetal. Fundberichte aus Baden-Württemberg 14: 
33–96.

Schulz H.-P., 2002: The lithic industry from layers IV–V, Susiluola 
Cave, western Finland, dated to the Eemian interglacial. 
Préhistoire Européenne 16–17: 7–23.

Schulz H.-P., Eriksson B., Hirvas H., Huhta P., Jungner 
H., Purhonen P., Ukkonen P., Rankama T., 2002:  
	�E xcavations at Susiluola Cave. Suomen Museo 2002: 5–45.
Shackelford T. K., Larsen R. J., 1997: Facial asymmetry 

as an indicator of psychological, emotional, and physiological 
distress. J. of Personality and Social Psychology 72, 1: 
456–466.

Shang H., Tong H., Zhang S., Chen F., Trinkaus E., 2007: 
An early modern human from Tianyuan Cave, Zhoukoudian, 
China. Proceedings of the National Academy of Sciences of the 
U.S.A. 104, 16: 6573–6578.

Smith F. H., 1982: Upper Pleistocene hominid evolution in south-
central Europe: a review of the evidence and analysis of trends. 
Curr. Anthrop. 23: 667–686.

Smith F. H., 1985: Continuity and change in the origin of modern 
Homo sapiens. Zeitschrift für Morphologie und Anthropologie 
75: 197–222.

Smith F. H., Janković I., Karavanić I., 2005: The assimilation 
model, modern human origins in Europe, and the extinction of 
Neandertals. Quaternary International 137: 7–19.

Smith F. H., Ranyard G., 1980: Evolution of the supraorbital 
region in Upper Pleistocene fossil hominids from south-central 
Europe. Amer. J. of Phys. Anthrop. 53: 589–610.

Smith F. H., Trinkaus E., Pettitt P. B., Karavanić I., 
Paunović M., 1999: Direct radiocarbon dates for Vindija G

1
 and  

	� Velika Pećina Late Pleistocene hominid remains. Proceedings 
of the National Academy of Sciences of the U.S.A. 96, 22: 
12281–12286.

Soficaru A., Doboş A., Trinkaus E., 2006: Early modern 
humans from the Peştera Muierii, Baia de Fier, Romania. 
Proceedings of the National Academy of Sciences of the U.S.A. 
103, 46: 17196–17201.

Stiner M. C., 1994: Honor among thieves. A zooarchaeological 
study of Neandertal ecology. Princeton University Press, 
Princeton, NJ. 447 pp.

Strauss E., 1999: Can mitochondrial clocks keep time? Science 
283: 1435–1438.

Steguweit L., 1999: Intentionelle Schnittmarken auf Tierknochen 
von Bilzingsleben – Neue lasermikroskopische Untersuchungen. 
Praehistoria Thuringica 3: 64–79.

Stringer C. B., 1984a: Human evolution and biological adaptation 
in the Pleistocene. In: R. Foley (Ed.): Hominid Evolution 
and Community Ecology: Prehistoric Human Adaptation in 
Biological Perspective. Pp. 55–83. Academic Press, London.

Stringer C. B., 1984b: The fate of the Neanderthals. Natural 
History (December): 6–12.

Stringer C. B., 1985: Middle Pleistocene hominid variability 

and the origin of Late Pleistocene humans. In: E. Delson 
(Ed.): Ancestors: The Hard Evidence. Pp. 289–295. Alan R. 
Liss, New York.

Stringer C. B., 1989: The origin of early modern humans: a 
comparison of the European and non-European evidence. 
In: P. Mellars, C. Stringer (Eds.): The Human Revolution: 
Behavioural and Biological Perspectives on the Origins of 
Modern Humans. Pp. 232–244. Edinburgh University Press, 
Edinburgh.

Stringer C. B., Andrews P., 1988: Genetic and fossil evidence 
for the origin of modern humans. Science 239: 1263–1268.

Svoboda J., 1990: The Bohunician. Pp. 169–192. In: J. K. 
Kozłowski (Ed.): La mutation. ERAUL. Liège.

Svoboda J., 1993: The complex origin of the Upper Paleolithic in 
the Czech and Slovak Republics. In: H. Knecht, A. Pike-Tay, 
R. White (Eds.): Before Lascaux: The Complete Record of the 
Early Upper Paleolithic. Pp. 23–36. CRC Press, Boca Raton.

Templeton A. R., 1996: Gene lineages and human evolution. 
Science 272: 1363.

Templeton A. R., 2005: Haplotype trees and modern human 
origins. Yearbook of Phys. Anthrop. 48: 33–59.

Terberger T., 1998: Endmesolithische Funde von Drigge, 
Lkr. Rügen – Kannibalen auf Rügen? Jahrbuch für 
Bodendenkmalpflege Mecklenburg-Vorpommern 46: 7–44.

Terberger T., Street M., 2003: Jungpaläolithische 
Menschenreste im westlichen Mitteleuropa und ihr Kontext. In: 
J. M. Burdukiewicz, L. Fiedler, W.-D. Heinrich, A. Justus, E. 
Brühl (Eds.): Erkenntnisjäger: Kultur und Umwelt des frühen 
Menschen. Pp. 579–591. Veröffentlichungen des Landesamtes 
für Archäologie Sachsen-Anhalt – Landesmuseum für 
Vorgeschichte. Vol. 57/2. Halle.

Trinkaus E., Le May M., 1982: Occipital bunning among Later 
Pleistocene hominids. Amer. J. of Phys. Anthrop. 57: 7–35.

Trinkaus E., Moldovan O., Milota ş., Bîlgar A., 
Sarcina L., Athreya S., Bailey S. E., Rodrigo R., 
Mircea G., Higham T., Bronk Ramsey C., van der 
Plicht J., 2003: An early modern human from the Peştera cu Oase,  
	� Romania. Proceedings of the National Academy of Sciences of 

the U.S.A. 100, 20: 11231–11236.
Vaquero M., Esteban M., Allué E., Vallverdú J., 
Carbonell E., Bischoff J. L., 2002: Middle Palaeolithic  
	� refugium, or archaeological misconception? A new U-series 

and radiocarbon chronology of Abric Agut (Capellades, Spain). 
J. of Archaeological Science 29: 953–958.

Vigilant L., Stoneking M., Harpending H., Hawkes 
K., Wilson A. C., 1991: African populations and the evolution of  
	� human mitochondrial DNA. Science 253: 1503–1507.
Wainscoat J., 1987: Out of the Garden of Eden. Nature 325: 13.
Wainscoat J. S., Hill A. V. S., Boyce A. L., Flint J., 
Hernandez M., Thein S. L., Old J. M., Lynch J. R., Falusi 
A. G., Weatherall D. J., Vlegg J. B., 1986: Evolutionary  
	� relationships of human populations from an analysis of nuclear 

DNA polymorphisms. Nature 319: 491–493.
Weiss M. L., Mann A. E. 1978: Human Biology and Behavior: 

an Anthropological Perspective. Little, Brown and Co., Boston. 
678 pp.

White R., 1993: Technological and social dimensions of 
Aurignacian-age body ornaments across Europe. In: H. Knecht, 
A. Pike-Tay, R. White (Eds.): Before Lascaux: The Complex 
Record of the Early Upper Palaeolithic. Pp. 277–299. CRC 
Press, Boca Raton.

Wild E. M., Teschler-Nicola M., Kutschera W., Steier P., 
Trinkaus E., Wanek W., 2005: Direct dating of Early Upper  



17

The Domestication of Humans

	� Palaeolithic human remains from Mladeč. Nature 435: 332–
335.

Wolpoff M., 1999: Paleoanthropology. 2nd Ed. McGraw-Hill, 
New York. 878 pp.

Wolpoff M., Caspari R., 1996: Race and Human Evolution: A 
Fatal Attraction. Simon & Schuster, New York. 464 pp.

Wolpoff M., Smith F. H., Malez M., Radovčić J., 
Rukavina D., 1981: Upper Pleistocene hominid remains from  
	� Vindija Cave, Croatia, Yugoslavia. Amer. J. of Phys. Anthrop. 

54: 499–545.
Xing Gao, Norton C. J., 2002: A critique of the Chinese "Middle 

Palaeolithic". Antiquity 76: 397–412.

Robert G. Bednarik
International Federation of Rock Art 
Organizations (IFRAO)
P. O. Box 216
Caulfield South, VIC 3162, Australia
E-mail: robertbednarik@hotmail.com




