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Abstract 

The evolution of hominins, members of the zoological tribe Hominini, has been a much-

studied topic, and the construction of phylogenetic trees has been the key method in 

molecular evolutionary studies. How scientists determine the phylogenetic trees are 

governed by the assumptions they place on the construction of similarities and differences 

in morphological traits, the differences in the number of base pairs in the genomes, and the 

number of similar gene clusters that code for traits (haplotypes) or are error sequences 

(SNPs). Among the several methods employed for the construction of a phylogenetic tree, 

mathematical methods (utilized for sorting data, including fabrication of algorithms) are the 

most significant ones; also, the nature of population structuring plays an important role in 

the evolutionary process. In this paper, I will not only describe the drawbacks of current 

assumptions in hominin evolution during the Middle Pleistocene era (based on fossil 

evidence) but also the aspects of brain evolution and the self-domestication of our species. 

The evolution of the brain is usually associated with an increase in neurons and other types 

of cells associated with signal processing (connectivity) and memory. Assessing actual 

neuron counts in fossils is challenging; moreover, new research has shown decreased 

neuron numbers in the neocortex and demonstrated large counts in the cerebellum, leading 

to a decreased focus on brain size. The idea of increased brain size in the Pleistocene era 
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without a substantial increase in the evidence of cognitive activity in complex behavior 

residues might be explained by increased myelination to provide additional insulation in Ice 

Age conditions and faster transition of signals due to increased competition for reduced 

food supplies. Other cold-adaptation features can also be noted. Such a model can provide a 

new approach to assess the apparent brain size reduction in the Upper Paleolithic period. 
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1. Introduction 

With the discovery of the Feldhofer cave fossils in the Neander Valley (Neanderthal means the 

valley of) in Germany in 1856 and the later finds, including Dubois’s discovery in Indonesia of what 

he called Homo erectus, the attempt to understand the tempo and mode of human evolution 

became a process of debate and study. Thus, the nature of human origins and the number of 

hominin species became a controversial topic. Preexisting ideas, some religious and some 

ideological, seeped into the analysis, leading to a contest of the many origins of hominids; these 

ideas were divided into polygenic and monogenic schemes early on. A “Presapiens” ancient root 

was proposed, with the idea of an early human-like big brain as opposed to a linear and 

progressive development of humanity from an ape-like small-brained ancestor; this was 

reinforced by the “discovery” of the Piltdown fraud. Based on this concept, Louis Leakey 

presented his Kanam Man, which was fit into the scheme with Piltdown; Michael Hammond [1] 

and Frank Spencer [2] providing detailed reviews of the history. What I want to do here is place 

today’s dominant paradigm of human evolution, the “bushy tree”, in contrast with the concept of 

human variation and speciation. 

2. Phylogenetics, Populations, and the Idea of Race 

Let us begin with population assumptions. Usually, the scientists constructing algorithms to 

chart human evolution make the assumption that the fertility of early human populations 

mirrored that of contemporary modern populations. This fertility factor, which is measured on 

certain groups like the surviving hunter-gatherers, is then utilized for predicting the increase of 

human populations over time. It is also employed to assess the number of generations necessary 

to produce a specific number of mutations that could be used to construct nodes of speciation in 

the past. This is usually couched in terms of fitness, as Ewbank [3] does. Fitness is equated with 

reproduction, and Ewbank [3] utilized the reproductive rate of certain groups in Ukraine and 

Kenya as models to establish the “growth rate” or the increase in numbers. 

One drawback of this assumption is that we do not know the population histories of hominid 

groups in the past; some may have had rates like today’s modern humans in Ukraine or Kenya, or 

of today’s Hadza, or perhaps more like the gorilla, orangutans, or lemurs. What we do know is that 

some human populations exhibit either very slow or nil growth rates. This is demonstrated by 

Codrington [4], who cites reports on some Melanesian groups where the women practiced 

abortion or infanticide so often that the population hardly grew, was stable, or had to import 
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children from other islands. Thus, looking at population diversity in space and time has resulted in 

a number of false starts in understanding human evolution.  

For some scientists like Carleton S. Coon [5], population diversity meant speciation; according 

to them, certain human groups were regarded as proto-species, which meant that certain species 

evolved at different regions at different times from a single species. However, molecular pieces of 

evidence suggested that population diversity reflected a dynamic nature of social and ecological 

adaptations and not incipient speciation [6]; only 6.3% of the total genetic variation was explained 

by differences among major populations, whereas 94% of human genetic diversity was observed 

within these very large groups. Therefore, this leads to the question of whether the diversity 

shown by fossils from the Middle Pleistocene (Mid-Pleistocene) era is evidence of large-scale 

speciation over time as some have proposed [7, 8], or is it the root of contemporary population 

diversity? This pertains to the latest additions to the Mid-Pleistocene hominin family, the Harbin 

cranium [9], and that from Nesher Ramla [10]. Are they two different species with similar traits, 

some of which are common to many fossils considered Homo erectus or later fossils? Can we call 

them Neanderthal (Homo neanderthalensis to some), Presapiens, or Archaic Homo, but with some 

significant variations? It must be noted that they are widely separated in geographic location but 

dated to approximately the same time. While our samples of the Mid-Pleistocene era are very few 

in numbers compared to that of recent human populations, even of the past 50,000 years, calling 

any of these fossils representative of species seems unwarranted. 

Apart from the above-mentioned factors, one other factor affecting the phylogenetic tree 

construction is the use of measurements. So, if one makes assumptions about fertility or traits 

that define a species, then the measurements of fossils based on these become the evidence for 

species designation. During this process, trait measurements are entered into a database, and the 

software clusters the data, as usually k-means, to arrive at points for comparison. Arriving at k-

means distinguishes data entries by an estimation process built into the design of the algorithm 

[11, 12]; these can be constructed as “medoids” as in Partitioning Around Medoids (PAM) or 

Environment for DeveLoping KDD-Applications Supported by Index-Structures (ELKI) [13] that 

measures the degree of dissimilarity of the dataset, again a level of parsing designed by the 

programmers. All this reinstates the fact that the processes of trait selection, measurement, and 

program design are dependent on human assumptions. In the 1980s, people called this “garbage 

in, garbage out.” In the 1960s, when I was learning Fortran and Basic languages, we were 

constantly reminded of Keynes’ warning, “do not mistake probability for reality.” Creating 

programs is simply a tool for examining our data; it cannot become a replacement for it. People 

have the tendency to overlook evidence from fossils and rely on what they consider less subjective 

interpretations derived from molecular data. However, here too, we are dependent on 

assumptions. How many base pair variations make a species? Caldararo and Gabow questioned 

this in 2000 and reported that the assertion of 24 base pair differences between Neanderthal DNA 

and reference human DNA could not be defended using the Biological Species Concept, as 

chimpanzees from different populations, with more than 24 base pair variations, were still 

interfertile [14]. This argument has been opposed by those who consider hybrids to be dead-ends 

and lacking (or showing reduced) in fitness. However, this is also not defensible, as fitness is a 

relative point dependent on environmental stasis or change. 

Other essential foundations of phylogenetic computations base their ideas of gene flow and 

speciation on concepts drawn from plant or animal-based studies, where populations separate 
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into closed reproductive units [15]. This may be the result of competition for resources and, in 

humans, warfare [16, 17]. How this idea applied to the selection and creation of sub-population 

groups of limited gene flow was summarized by Howell [18]. Calibration of nodes of separation is 

not only based on the assumption of neutral theory, which was questioned recently [19] but also 

on theoretical expansions or contractions of hominid populations in the past [20]. The neutral 

theory is based on the simple assumption that most of the variations within and between species 

are the result of random genetic drift. Some efforts to produce a more robust definition of how 

neutral theory could apply to selection and evolution seem interesting [21]. However, ideas of 

speciation and hybridization have become more complex in recent years, as questions of stability 

of hybrids and of reduced introgression have indicated the presence of genomic resistance in 

some cases, including the case of fertile offspring [22]. The concept of differential introgression 

indicates that alleles at some loci introgress more than others [23]. This certainly undermines the 

Biological Species Concept or at least subjugates it to a genomic organization over time. However, 

we must understand why such resistance takes place, that is, is such differential behavior related 

to surrounding genes or introns and is a mechanism for stability, or is it based on some other 

aspect of gene biochemistry? A promising reassessment of many of these assumptions affecting 

phylogenetic analysis has appeared recently [24] and may lead to the rectification of some of the 

distortions presently affecting research. The re-evaluation of the genetic diversity of human 

populations in Africa throws new light on the potential dynamic gene flow among Mid-Pleistocene 

populations and gives a fresh perspective to understanding the potential of hybridization and 

population diversity in the past. 

There has been an emphasis on trends in speciation in hominin groups by most researchers, 

with the exception of Wolpoff [25]. The opposite approach is to focus on the occurrence of 

stabilizing selection, demonstrated by Edward Blyth in his 1835 and 1837 papers. Stabilizing 

selection is observed when the population stabilizes on a particular trait and genetic diversity 

decreases. Therefore, it has been easier to demonstrate in populations that have adapted to 

environmental conditions. It is the antithesis of change or evolution, as individuals meeting the 

“survival of the fittest” standard under selective pressures produce stability; this concept explains 

the successful adaptation of hominin populations from two million years ago to the present. H.C. 

Bumpus recorded these processes with English sparrows in his famous experiments using the 

bimodal distribution curve. Yet environments change, as do selection pressures and evolution. 

While language has been argued to be the essential element of human evolution [26-28], 

associated with everything from successful hunting to fireside chats producing solidarity in action, 

one function has been largely overlooked, i.e., the integration of members of different groups. I 

mention this in regard, for example, to the exchange of spouses between hostile or adjacent 

foraging groups. This also explains the survival of populations spread thinly across the globe from 

the Cape of Africa to Japan and England, indicating that mutual survival under harsh conditions 

could have been a very adaptive trait. Here, language could have facilitated integration, especially 

the ability to learn new languages both as children and as adults [29]. 

The idea of integrating into foreign groups, especially of females into hostile neighbors as mate 

exchange, requires not only language but also consciousness to be liable to acceptance of 

variation and adaptability [30]. In fact, human consciousness is often described as if it were a 

magical production, incapable of quantification, yet in its malfunctions, it does seem to display 

elements of function like any other biological system. In a study, Kotchoubey [31] asserts that 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kotchoubey%20B%5BAuthor%5D&cauthor=true&cauthor_uid=29740366
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human consciousness must be seen as an adaptive system. This is supported by several other 

studies by Luria [32] and Sacks [33, 34] and a few in experimental research [35], where different 

parts of the brain are removed and behaviors were assessed. Examples like the study of twins 

John and Michael in Sacks’ description who translate rhythms into algorithms of their own 

language, victims of Korsakov’s syndrome, the spectrum of isolation of autistic patients, and the 

musical references of idiot savants are windows into the origins of human awareness. The failure 

to understand these as variations of modal human consciousness is derived from the 

abandonment of searching ways of being in the past in contemporary pathologies. Sacks 

revitalizes this idea in his autistic patients. The lack of a comprehensive view of pathologies of 

consciousness gives rise to ignorance of variations of reality formation seen only in another area 

of research, i.e., trance analysis and induced states of consciousness—from sensory deprivation to 

the ingesting of psychomimetic/psychotomimetic drugs [36]. Fabbro et al. [37] attempted a 

comprehensive overview of this problem, but definitions of states of perception and pathological 

variations undermine a clear assessment.  

Most challenging is the problem of associating an individual view of the world with that of 

others. Laing [38], like Sacks, tried to derive from pathological conditions a contrast that could be 

used as an evolutionary formula—the general view of certain pathologies versus the specific view 

of the social norms. The nature of human consciousness makes it difficult for “us” to conceive it in 

other animals for just the same reasons that ideas animals lacked a mind could have been so 

strongly held. Now evidence of one central element of mind, self-recognition has been shown in 

fish [39] Similar arguments had been made before this time about the mentality of serfs and after 

about Africans [40], indicating the issue to be that of exclusivity.  

3. Evolutionary Rates and Demes 

Estimation of population size and changes in population over time affect assumptions in 

phylogenetics concerning rates of change, especially mutational rates and selection (as well as 

“neutral” effects, as in drift). Recent studies have discovered widespread transcriptional scanning 

in the testes, resulting in the elimination and control of germline mutations [41]. The lack of 

concern for stability in the selection and normative adaptation to environments is characteristic of 

all models of human evolution on which the phylogenetic relations of speciation are based. This 

characteristic has been widely discussed by Caldararo in a recent paper [42]; however, all the 

modern program algorithms used for the construction of phylogenetic trees are based on this very 

characteristic. For example, in a recent study of facial recognition technology, the software had 

significant demographic effects, mainly high reliability on African Americans and low on people of 

Indian subcontinent origin [43, 44]. Some efforts, such as those based on maximum likelihood 

analysis [45], have verified Neanderthal admixture, but the situation remains complex given the 

arguments of evidence of long-term selection against Neanderthal introgression [46]. Studies have 

computed various times for admixture and promoted numerous admixture events [47]. In their 

study, Petr et al. [46] have addressed many of the distortions created by earlier assumptions in 

analytic programs applying to DNA of Neanderthal and modern human samples; issues addressed 

included comparisons among different geographic populations and dilution of Neanderthal genes. 

Taskent et al. [48] have also reviewed the work on introgression between Neanderthals and 

anatomically modern humans (AMH) and concluded that there was more than one introgression 



OBM Genetics 2022; 6(1), doi:10.21926/obm.genet.2201145 
 

Page 6/25 

event, probably several. Durvasula and Sankararaman [49] have added some interesting 

information to this process by attempting to recover introgression signals in African populations 

by novel means. Hubisz et al. [50] have attempted to identify the flow of genetic traffic from 

archaic hominins to AMH. The above-mentioned studies indicate that further revelations about 

the evolutionary process can be expected in the future; however, it also brings up a curious 

question. Since “introgression” means the transfer of genetic information from one species to 

another resulting from hybridization events or backcrossing, it can be understood that previous 

studies assumed Neanderthals to be a different species than early Homo sapiens populations. If 

we assume that by Neanderthals we mean Homo sapiens neanderthalensis, then there can be no 

“introgression” as defined. Significant literature and debate have resulted because of this issue 

over the past 30 years, without leading to any resolution [23]. 

However, we cannot ignore either fossil evidence or biology in this pursuit. This was 

demonstrated by recent studies focusing on variation control in oocytes; these studies indicated 

that selection is going on constantly to control variation that would lead to non-functionality or 

disrupt stability. In mitochondrial DNA (mtDNA), mutations disrupt the efficient function of the 

very limited space available and create a high genetic load that could “imperil survival of the 

species” [51]. Wallace [51] argues that the process of variation control occurs in the ovaries, 

where the proto-oocytes and oocytes with the most severe mutations are selectively eliminated. If 

there is so close a selection and lack of room for functional variation, how did the 

macrohaplotypes evolve, and do people in these macrohaplogroups differ in the functional 

efficiency of their mitochondria? In both oocytes and sperm, the close editing of mutations 

reduces or eliminates the strength of assumed action of neutrality in phylogenetics; therefore, the 

importance of selection in developing algorithms for human evolution must be reexamined. 

This idea of the formation of demes and limited gene flow due to hostile attitudes [52, 53] is 

contradicted by our knowledge of mate exchange among hostile human groups in the 

ethnohistorical record. The essential nature of the “Out of Africa” scenario is one where 

replacement is the key process, i.e., the local populations were replaced by the migrating African 

populations, with little, if any, interbreeding [53]. Fried [54] cites several examples where warring 

groups traditionally exchanged brides. Such customs might be a part of the drive for mate 

diversity seen in most social systems, leading to great genetic variation in modern humans. Studies 

focusing on fitness and reproduction have highlighted general concepts of the struggle for mates, 

inter and intragroup violence to gain females, and a basic sense that all humans have always 

maximized their potential to produce offspring [55]. Trivers [56] has produced some of the more 

explicit scenarios of this view, leading to the coining of the term “parental investment.” Yet the life 

of the individual is seldom acknowledged. Instead, we find mathematical computations as if all 

beings were computers calculating the fine advantages of how to pass on their “selfish genes” [56, 

57]. While this might be true in some cases, the lust for life for pleasure and for producing few but 

high-quality offspring is only barely mentioned. It is the focus on R-selection instead of K-selection 

and ignoring any conscious self-reflection in other species that dominates these views. The 

variation in the meaning of the terms R and K selection adds to the challenge further [58]. Humans 

are generally considered to be K-selected with significant investment to offspring; however, this is 

a relative measure, as apes are considered more K-selected than most monkey species. 

Interestingly, few studies have been conducted on the reproductive status and selection in 

humans. Nettle and Pollet [59] studied reproductive success and wealth in the population of Great 
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Britain and observed significant differences between males and females. However, human history 

also demonstrates close relatives killing each other; recorded examples are those of royalty: 

Herod the Great’s murder of his sons, or of the English princes by Richard III, and others listed in 

the pages of Brentano, 1964 [60]. More general examples are the inter-group and inter-tribal 

“feuds” of the Yanomamo, where whole family units were massacred [61]. The nature of society is 

forced into a basic monogamous idealized, Western unit; this type of structure ignores the 

significant variations in contemporary society and ethnohistorical evidence, as for instance, the 

substantial contributions of extended families in raising children and sharing of co-wives among 

the Pondo [62]. 

4. Gene Frequencies, Speciation, and Character Traits 

Here, we come to another aspect of gene flow leading to evolutionary changes. Wolpoff [25] 

argued that the genetic differences in the chimpanzee and Homo sapiens genomes were too few 

to allow for dynamic speciation within the hominids. This argument was supported by Caldararo et 

al. [14] in 2000 in relation to the decision of Krings et al. [63] to choose 24 base pair differences to 

determine speciation when chimpanzee populations were still interfertile with many more 

differences. Recent research into chimpanzee genetic evolution has demonstrated a complicated 

picture of introgression among populations over the past 500,000 years [64]. Wolpoff [25] 

suggested that most of the variation in the past two million years was caused by changes in gene 

frequencies of alleles and that these seldom reached the level of speciation events. He 

emphasized the contradiction of a co-adapted genetic system model of species with the genetic 

variability of local populations. This scenario is complicated by the fact that identification of 

species is a subjective process, as Caldararo pointed out in a recent paper [42]. The numerous 

changes in species designation of specific fossils further substantiate this. Investigation of these 

fossils indicates that some have undergone changes from Neanderthal to Homo erectus to Homo 

antecessor or Homo heidelbergensis. This results in a dizzying exercise of comparing Oakley’s 

charts [65], with a recent attempt to clarify distinctions by Parins-Fukuchi et al. [66]. The fact that 

we are dealing with paleospecies whose fertility cannot be determined by observation makes it 

even more complicated, though Parins-Fukuchi [66] summarizes attempts to do so. Gingerich [67, 

68] cautioned against making such distinctions, arguing a gradual transition similar to early 

mammals with intermediate forms as the most likely evolutionary model for hominids. He 

stressed that divisions among hominids were “arbitrarily divided segments of an evolving 

lineage…” Could hominids termed Homo ergaster and Homo erectus in Africa and Asia, 

respectively, at the same time produce fertile young? Who knows? In this context, continuity 

based on morphological gradation across regions has been a major point of argument [69, 70]. The 

fact that it was argued for more than a century that Neanderthals were a separate species who did 

not contribute to the modern human genome has been overturned should be a telling lesson. We 

know that Neanderthal and Denisovan genes have been found in modern humans, so why do we 

still refer to them as separate species? 

In a recent article, Michael Hammer [71] has described hybrid models for introgression of 

genes from Middle Pleistocene hominids as a means to understand a more complex process of 

hominid evolution. Here, I use this model to indicate gene flow from a genetically different 

population to another, and not, as some do, from one species to another, which confuses not only 
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the idea of hybridization but also the Biological Species Concept. This approach seems to make 

sense, as human contemporary morphological and genetic diversity can be seen as a result of 

microevolutionary selective adaptation to a variety of climates, pathogens, diet, and social 

pressures (mate exchange, language, war, and sedentism). These are linked as late-appearing 

features of human experience, especially sedentism, and it is a part of the idea of self-

domestication, which was promoted by Wilson [72] and described for some traits in Caldararo’s 

2005 [73] paper. This idea of humans as social actors within society-oriented consciousness is 

essentially what Freud described in the development and evolution of the superego to control the 

instincts, without which he argued no civilization could arise [74]. However, he was reprised by 

Humphrey [75], in a more modern context, and Laing [38], especially regarding self-consciousness 

and the pathology of being seen; this was first noted by George Berkeley as “esse est percipi” or 

“to be is to be perceived.” But it is compelling to compare the evolution of eusocial conditions in 

humans with various mechanisms, such as social conditions. For example, it seems logical to 

parallel ant eusocial environments, where ants domesticate other species with human social 

complexity and self-domestication [76]. Attempts have been made recently to apply the same 

principle on early hominid evolution [77] by combining it with a “neural crest hypothesis.” These 

attempts are confused by the myriad selective agents and ideas of directed evolution, though one 

might conceive of a paradigm as proposed by Darlington [78] of a “period of self-acceleration.” 

During this period, an explosive organic evolutionary process for bipedalism followed by a hiatus 

and then a secondary “pulse” driven by population increase occurred. Theories of specific 

developmental schemes like that of Haeckel are not new, though Gould [79] pointed out problems 

in arranging trends of adaptations by aligning features in ontogeny, contributed by heterochronic 

processes, as related outcomes. De Beer [80] focused on the confusing nature of the appearance 

of embryonic characters in adult stages when comparing animals as different as the ostrich and 

penguin; this is a form of neoteny, which does not necessarily indicate adaptation to similar 

selective pressures. Johnsson et al. [81] have shown the evidence for a universal genetic 

mechanism behind the hominin evolution, Wilkins et al. [82] have proposed is both indirect and 

weak at best. 

Nevertheless, the theory, as related to neural crest genes [82], depends on a specific agency in 

reference to adaptation. The proposed mutations in the genes related to development from the 

neural crest take place in a vacuum and are influenced by a “key” gene BAZ1B. While it is known 

that mutations can influence adaptation, this can only happen in an adaptive landscape. Human 

intervention across a long period and diverse environments must have resulted in the formation 

of different human groups in a typical process. Some improvement in survival and reproduction 

must have been made with the assistance of human agency. Wilkins et al. [83] suggest a “multi-

stage process” of “breed formation.” However, since the lack of uniformity could lead to an 

accident, their suggestion seems another example of overreach frequently found in the history of 

biology [84]. It is also known that genes can have multiple effects, such as they can be a part of 

polygenic influences and epigenetic interaction, yet all this must be linked to selective advantage. 

It was suggested in 2017 [85] that reduced brain size could be a consequence of self-

domestication; this was confirmed by a study of behavioral changes in wild and domestic fowl 

[86], indicating that the reduction in brain size could take place in the absence of an identifiable 

selective pressure. My suggestion here is that the reduction in brain size in the Middle Pleistocene 

era is related to adaptation to cold, which is a more logical explanation. Yet studies of human 
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contemporary cranial variation suggest that variations occur mainly due to drift, migration, and 

gene flow [87], reducing the effects of selection. Still, recent studies question the robust nature of 

reliance on theories of neutrality [88]. The question of why human brain size seems to have 

plateaued after reaching modern volumes (over 1,000 ccs) almost a million years ago, remains 

unclear, as does the obvious explosion of complex social life and technology after 10,000 BP. 

However, if we accept Flynn’s [89] argument regarding intelligence and ability being a 

consequence of social context, then this explosion becomes understandable. Therefore, we do not 

have to create special conditions of brain reorganization or connectivity that cannot be resolved 

by fossil evidence or search databases in DNA analysis using questionable evolutionary algorithms. 

Connectivity and brain plasticity are certainly essential to understand cultural and individual 

adaptations, especially under stress and relearning [90]. Emphasis on the size of the brain and 

gross numbers of neurons has given way to analysis of specific biomarkers and recently to 

significant differences in cell type, for example, gene expression in oligodendrocytes over other 

primates [91]. Rather, the increase in the ability of human beings, as Flynn has demonstrated for 

the past 100 years, simply becomes the consequence of modifications of enculturation and 

related conditioning methods. 

Another theory related to social life is the social brain theory of Dunbar and associates [92], 

according to which, the prefrontal cortex (PFC) enlarged as a result of selection pressure for 

increased social complexity. A major drawback of this theory is that our brains and the PFC 

increased over time when human groups were quite small, i.e., they were mobile, hunter-gatherer 

units. One would expect, if the theory was correct, that the PFC would have increased during the 

latter part of human evolution, certainly in response to sedentism, food production, and food 

sharing. The fact that we find larger brains in highly social animals indicates a possible pre-

adaptation, thereby supporting the Dunbar theory; however, it lacks a convincing selective 

mechanism as in increased hunting efficiency, mating success, surveillance of disease in 

conspecifics. 

Also, the social brain theory was contradicted by Semendeferi et al. [93] and Herculano-Houzel 

[94], who found that humans did not have larger PFC than gorillas, chimps, or orangs; Herculano-

Houzel [94] demonstrated that the human PFC does not have more neurons than other primate 

species.  

What is more problematic is the idea that a single gene regulatory network of genes [82], 

leading to significant disabilities in mutant conditions, could be combined to produce functional 

organisms and the assumption that an accidental combination of these genes in humans would 

lead to the domestication of other animals. The authors of this work seem to believe that by 

noting experimental manipulating genes (and natural mutations), producing pathological 

conditions in other species, they have revealed the genetic evolutionary history of Homo sapiens. 

This is quite an assertion, as they ignore the substantial influences and complexity of the polygenic 

nature of many of these pathological conditions. For example, while picking the Waardenburg 

syndrome (prevalence 1 in 42,000), they neglected to add that this condition leads to four 

different types of syndrome, including association with Hirschsprung’s disease that causes a 

congenital lack of nerves in the intestines leading to bowel dysfunction [95, 96]. 

This theory (Domestication Syndrome) of a jumble of dysfunctional mutations leading to 

human social behavior, can be compared with more established modes of new functions, as in 

gene duplication [97] and co-option of existing genes; however, it is usually limited to related 
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functions, as in the evolution of venom in wasps [98]. In addition, new genes are often created de 

novo, as in the artic cod discovered by Helle Tessane [99]. Research focusing on the dog has 

challenged the behavioral aspects of this theory [100], and the central trait proposed for humans, 

i.e., passivity, is difficult to support. Self-domestication may be a form of domestication, but a few 

studies have indicated that it is part of the process of eusocial evolution [85]. 

Like Pinker’s [101] “better angels” concept, few researchers have argued that humans have 

experienced reduced aggressiveness over the past two million years, 50,000 years, etc. These 

studies have limitations like the lack of uniform and multiple samples over the past two million 

years. However, the opposite argument of humans becoming more aggressive can also be made, 

especially as they have become members of larger social groups and have recruited more fighters 

both for internal war and external conquest. In my opinion, it might seem logical that only a 

European could argue that humans have become more peaceful given the brutality and savagery 

of the colonial wars since 1492 and the Wars of the Reformation. Davidson’s [102] brief outline of 

the ruination of African societies from the 15th century onward gives a taste for this unbounded 

aggression which has been reviewed elsewhere [103]. 

In a recent article, Caldararo [42] placed emphasis on determining the traits for differentiating 

hominin as species. Many people use the terms, such as primitive character or plesiomorphy, 

symplesiomorphy, derived or apomorphies, shared derived synapomorphy, uniquely derived 

autapomorphies, or novelties as if they identified specific items that were easily described and 

agreed upon [26]. However, such arguments lack comprehensive information on population 

variation. Of this dilemma, Lieberman [104] noted that the “…choice of characters poses the 

greatest obstacle to resolving evolutionary relationships among human taxa.” Yet the 

abandonment of references to population variation in contemporary populations has a history, 

one that became tinged in controversy [105].  

Questions regarding the age of introgression have been proposed to eliminate the idea of the 

recent hybridization of modern humans and Neanderthals [105]. In this scenario, genes believed 

to be Neanderthal or Denisovan were argued to be derived from an earlier, more diverse last 

common ancestor of Neanderthals, Denisovans, and modern humans. A study by Posth et al. in 

2019 depicts this scenario [106], wherein three species B, C, & D are derived from an ancestor 

species A (Chart 1). 
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Chart 1 Here, we have an ancestor species A from which three species are derived: B, 

C, & D. 

Here, genes 1, 2, 3, and 4 are the ancestral genes. Genes 1 and 2 are retained as conservative 

genes and appear in each descendent species after being inherited directly from the ancestor. 

Genes 5, 6, 7, 8, 9, 10, and 11 are mutations appearing in the individual histories of the separate 

species. In the Vernot et al. 2016 [107] chart, the lines from Neanderthals and Denisovans indicate 

“introgression” of mutations, newly produced in these hominids, into populations of early Homo 

sapiens at some time in the past. This process of introgression is a distinctly different process from 

genes being transmitted via sexual mating of hominids that are interfertile, as Vernot et al. [107] 

assume. However, as mentioned above, this term can be confusing. 

The proposal of the Vernot et al. study is found in two parts; on the one hand; they eliminate 

the bias variations in the D-Loop of their very degraded fossil sample, which has been difficult to 

date. Second, they assume this unique individual possesses sequences that are also found in all 

later hominins. This is a surprising finding, almost too good to be true, and generally, such 

discoveries do prove later to be the product of wishful thinking even in the hands of the most 

accomplished scientists [108]. But finally, the age of the sample is the central issue; if it is not as 

old as they assume, then the results are more than suspect. However, Yang et al. [109] studied the 

same ancient structure model and demonstrated that it was unlikely to explain the Neanderthal 

and non-African genetic similarity. 

Another problem that is associated with specific trait comparisons and employing them to 

identify transitions in phylogenetics is the nature of complexes of traits that produce combinations 

of physiological features. One of these that has become popular is the idea of self-domestication 

in our species [110]. While Caldararo described this trend in human evolution [73], noting its 

origins in work by Wilson [72], he developed this concept in more detail in a later book [85] by 

expressing concern with both the behavioral and physiological interrelation. Recent studies [111] 

have attempted to determine genetic origins and polygenic functions during the evolution of 

embryological modifications of gene action, mostly surrounding the modern human face and the 
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neural crest. This approach, which has been questioned in the past, places significant importance 

on orthogenic trends (or also known as orthogenetic evolution), where evolution is seen as 

directional and self-correcting [79].  

Studies of gene action and the association and causation of variants have questioned some 

claims regarding disease and gene effects [112]. Association and causation, especially where 

polygenic interaction is concerned, form a complex issue and should be carefully approached. 

Another drawback of these studies is that several of the traits, associated with their key gene 

BAZ1B, are still found in many contemporary humans, for example, prognathic faces in many 

recent AMH populations [113]. Another study pointed out that the variations in the nasal index do 

not relate to concepts of geographic races but show environmental sensitivity [114, 115]. Another 

trait indicating self-domestication is tooth size, but as Brace [116] has argued, teeth played a 

mechanical role in other facets of culture than being related to food processing, and the wearing 

of Neanderthal anterior teeth is an illustration of this. Some contemporary populations have also 

used their teeth in this way, as in the Inuit [117]. Gómez-Robles [118] and her associates found 

that the increase in brain size and the size of the tooth were not correlated with the rates of 

change in human evolution. Ungar [119] also makes an argument that tooth size and mandible 

shortening are related to diet. Brace and Nagai [120] demonstrated that at around 300 B.C.E., the 

Yayoi brought rice farming to Japan when their teeth were 10% larger than that of the Jomon 

population resident aboriginals. Brace and Ryan [121] demonstrated that differences in tooth size 

were present in most contemporary human populations and could be related to body size and 

sexual dimorphism. A reverse association to that of Wilkins et al. [82] concerns the adrenal glands 

and diet. We know that in some animals, the adrenal function has seasonal variations, for 

example, variations associated with hibernation [122]. But we also know from experimental work 

that a high-fat diet increases adrenal function; thus, a shift to cereals from a diet of meat and fat 

could produce some telling physiological changes [123]. For example, hyperpigmentation can 

result from adrenal insufficiency, which is seen in Addison’s disease and Cushing’s disease, where 

the cause is adrenal hyperstimulation. This contradictory situation is explained by how the body 

processes adrenocorticotropic hormone (ACTH) and related proteins in each of the above-

mentioned conditions [124]. Adrenal ablation and certain conditions of adrenal insufficiency 

demonstrate the remarkable effects of adrenal function, from easy fatigability, anorexia, and 

diarrhea to emotional problems. Given the claims of Wilkins et al. [82] regarding the role of this 

glandular system, we should expect more specific evolutionary relationships.  

Similar theories have been produced around the differences in growth patterns of modern 

humans and Neanderthals, especially in the dentition and brain. Hublin et al. [125] note that “… 

the hemochorial placenta is often considered a response to the needs of the fast-growing 

embryonic brain…” However, Garrett et al. [126] have found that the eutherian placenta is 

associated with changes in the pace of life and life events, where maternofetal interdigitation and 

placental invasiveness are associated with reduced offspring production early in life and increased 

lifespan. Hublin et al. [125] ignore modern human diversity in their argument on the differences in 

dental maturity between Neanderthals and modern humans. Jung et al. [127] and Chaillet et al. 

[128] demonstrate considerable ethnic diversity between Neanderthals and modern humans. 

Also, Hublin et al. [125] argue that brain shape can be used to distinguish Neanderthals from 

modern humans. However, this seems premature given not only the small number of Neanderthal 

brain samples and brain estimates obtained from instrumentation but also the remarkable 
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plasticity and variation of modern human brains, the effects of diet and lifestyle [129], and the 

suggestion that Neanderthal introgression has had an influence on modern human “globularity” 

[130]. The idea of “globularity” reminds one of the craniology of the past with ideas of 

“roundheads” (brachycephalic) replacing “longheads” (dolicocephalic) during the change from 

hunting and gathering to agriculture [131]. Changes in neonatal development, and the 

comparisons drawn between Neanderthals and modern humans, may be related to changes in 

body size and related altriciality as seen in ursids [132]. But even in these studies performed by 

scholars like Hublin et al. [125] an artificial type of human is compared with a small sample of 

Neanderthals. Since terms like “children” and “adolescent” are often used in these comparisons 

addressing puberty, it should be noted that there are substantial variations in human puberty 

from precocious to late or delayed puberty [133], and changes in median dates of puberty in 

recent history have been noted [134]. 

In looking for evolutionary relationships and selective pressures for color variation in humans 

and its potential association with self-domestication, we might focus on other vertebrates that 

have complex societies and eusocial lives. One of these is cichlid fish, where we find color change 

to be associated with reproductive status and agonistic behavior. In aggressive encounters, 

individuals signal aggressive status by changing color—a mechanism for reducing injury and 

engagement [135]. While this has no obvious analog with human behavior or coloration, we might 

expect some parallels in vertebrate adaptations in eusocial contexts. Here, we find none, perhaps, 

but we do see a relevant adaptation where we lack such Darwinian explanations in the 

domestication theories. 

In fact, as Liebermann [136] puts it, “many researchers [137] thus consider Homo sapiens to be 

a morphologically diverse species with archaic and anatomically modern grades.” And, in his 2019 

article, Caldararo argues that no amount of mathematical jiggling can demonstrate a clear 

separation between the Upper Paleolithic premodern populations and present-day humans. Still, 

Liebermann’s [136] claim that he has discovered clear autapomorphies is only achieved by the 

subjective limitation of those current Homo sapiens populations and individuals who do not fit his 

categories. Another trait supposedly associated with neural crest-driven self-domestication is the 

reduction in tooth size. So, we see face reduction, cranial shape, tooth size all fail to relate to 

domestication in humans. Also, we find a major problem with the idea of white skin or patching 

pigmentation, unless the authors [82] of a study conducted on rhesus monkeys believe that the 

monkeys are domesticated, as we find such pigmentation common in them [138]. Obviously, 

human populations vary considerably in pigmentation due to environmental factors [139]. 

The lack of a population approach to human evolution, due to the smaller number of fossil 

samples and isolated parts, has given the discipline of paleoanthropology a distinct character of 

emphasizing a few traits in idealized AMH, ignoring others and their lack of appearance in 

contemporary populations. This complex situation regarding traits of premoderns and AMH is 

what we might expect given that both populations, being widespread species, have had to adapt 

to conditions, such as changing climates, over time. And, in the past 50,000 years of the spread of 

AMH, the climate has only moderated in the last 10,000 years.[140] suggest the chin of AMH could 

also be used as one of the Homo sapiens autapomorphies, but as Thayer and Dobson [141] 

contradicted this due to the considerable population variation in contemporary populations. What 

is more important is that some fossils long identified as premodern (Neanderthal) like from St. 

Cesaire have chins that fall with contemporary human variation (see Thayer and Dobson [141]). It 
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is clear that the “chin” of St. Cesaire is within this series of variations. Wider views on the nature 

of human cranial and skeletal diversity focus on the idea of “modernity”, where populations 

became sedentary [142]; others are critical of what modernity is and how it has been 

characterized [143](Figure 1). 

 

Figure 1 This illustration of stabilizing selection is from Bumpus [144], modified by 

Hardin [145, 146]. See below. 

Still, Zanella et al. [111] have done an elegant job discussing the function of the BAZ1B gene 

and its relationship with other genes and functions. However, establishing it as a primary mover is 

perhaps unfounded. It brings up a number of problems related to phylogeny and ontogeny. For 

example, which came first, domestication of other animals or self-domestication? If we look at 

other social animals, e.g., insects, the origins of complex behavior appear in parasitoidism, as 

Farris and her colleagues have suggested [147], which apparently is linked to complex processing 

in the mushroom bodies of the insect brain. The development of these bodies is a characteristic of 

the social behavior of insects, but not entirely limited to them. Caldararo recently [85] paralleled 

this with the rise of hunting and gathering in premodern Homo since the complex process of 

hunting and gathering under scarcity conditions could lead to brain evolution. Yet this association 

is not true in the case of termites, another highly social insect, whose eusocial evolution seems to 

be a defensive development against their chief enemy, ants [148]. A degree of association 

between predation and sociality is seen in some spiders and fish. The problem here is the 

occurrence of a lag 10,000 years ago between large brains and the development of complex 

sedentary human societies. The time frame seems too short. Of course, we could simply argue 

that the products of initial human evolutionary cognition in the Upper Pleistocene era were 

directed only to toolmaking and other intellectual exercises, without any materialist outcomes. 

But discussions of human consciousness are so idealized that they are entirely subjective. When I 

was born, the Diagnostic and Statistical Manual of Mental Disorders (now the DSM-5) was less 

than a half-inch thick; today, it is over 5 inches thick. One might wonder if we as a species have 

become crazier since the end of the Second World War or we have discovered a myriad number of 

ways of performing our cognitive apparatus. 

The small problem is that other mammalian social hunters like wolves and hunting dogs display 

little brain evolution over their canid and felid relatives [149, 150]. Often the idea of language as 

an aid to hunting is suggested, and various scenarios have been produced to give language a 

selective advantage in human evolution [151, 152]. In some cases, due to a lack of evidence of 

	
Figure 1: This illustration of stabilizing selection is from Bumpus (1899) modified by 

Hardin (1966) 
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complexity, theories have been proposed by placing a mutation closer to the idea of social 

complexity after 50,000 B.P. [153]. 

5. Man’s Uniqueness 

Man’s unique nature is widely accepted by several intellectuals, including Darwin and his 

defender Huxley. Huxley put forward a number of arguments to explain the seemingly great 

chasm separating man from other animals, the primates in particular. Darwin’s book, Descent of 

Man, mainly focused on this issue. Today, we find a host of books trumpeting man’s great abilities 

and dominance over nature. In 1941, Julian Huxley published a volume of essays by a variety of 

scholars on the subject. In his introduction, he states that the unity of man and animal proposed 

by Darwin and Thomas Huxley was only accomplished by their endeavor to not exaggerate human 

abilities or denigrate those of animals. 

Caldararo made the same effort whenever unique views on traits and behaviors were 

presented, such as hair or keeping pets in man [73, 85, 154]. The essential problem does not 

reside with the traits or abilities described, such as language or big brains, but with the desire to 

find a unique place in nature, as Julian Huxley so clearly states. As Bickerton [152] notes, other 

animals also have language; however, as Deacon [27] painstakingly describes, the way that 

language gives us organizational abilities seems so overwhelmingly triumphant that any parallel 

with other animals seems absurd. 

I do not depreciate the ability provided by language; rather, I think it is overblown. Yet as we do 

for many human abilities, such as “thinking”, designing and making tools, music, or math, we tend 

to remark on the complexity of the language we have produced and forget its components and 

development. Vygotsky [155] noted the close and uneven development of this ability, requiring 

conditioning (as also described by Luria [32]) in the development of the human infant. In this case, 

the growth of the mastery of language seems like a recapitulation of the evolution of human 

consciousness, though the term “recapitulation” has too negative a connotation to be used with 

freedom (the idea was given serious expression by von Monkow in 1911 [156]). Nevertheless, as 

Oliver Sacks [157] describes the cases of individuals who display abnormalities of these 

components of human consciousness, the fragments expose the true nature of that ability. The 

Great Mental Calculators or Calculating Prodigies demonstrate unique abilities to produce 

computations of numbers, in primes, for example, that astound and surprise anyone. Are they 

visualizing the numbers, or since they cannot accomplish the simplest of arithmetic operations, 

are they “counting” by a music-like means, as Sacks suggests? To visualize Eratosthenes’ sieve 

would be logical, but one must know the relationships of the numbers to recognize their 

commonality or composite nature. 

Yet another problem is our ability to assess adequately the cognitive skills and perceptions of 

other animals. This is demonstrated in the research of Tomasello et al. [158], where they speak of 

children of 14 months “understanding” adult intentionality or producing “rational imitation”; 

however, using these terms distorts the behavior observed [159] in the same way as using similar 

terms for birds is considered anthropomorphic or projection. However, in recent years, we have 

discovered novel means of gaining access to many animals’ cognitive life, as in the 

“representations” of rats in decision-making via hippocampal generation or as described by Kay et 

al. [160] in “generative representation”, where memory is evoked in the process of future action. 
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The complex actions involved in the problem-solving skills of New Caledonian crows is another 

example, which, even a decade ago, would have been considered to be “anthropomorphic” in 

nature [161]. 

Some explanations of human uniqueness are associated with the size of the body, brain, and 

longevity. Often sociality is also linked to human uniqueness, which is similar to the case of naked 

mole rats who are uniquely long-lived, highly social, and naked—all traits similar to humans. The 

blindness of these rats and the fact that they live underground are ignored. One of these features, 

longevity, is common among many rodents, squirrels, beavers (also highly social), and porcupines 

[162], naked mole rats are easier to study because of their lab colonies and small size. 

The evolution of the brain is usually associated with an increase in neurons and other cell types 

associated with signal processing and memory. As we cannot assess the actual neuron counts in 

fossils, and new research has shown decreased neuron numbers in the neocortex and 

demonstrated large counts in the cerebellum, focus on brain size has changed [94]. The idea of 

increased brain size in the Middle Pleistocene era, without a substantial increase in evidence of 

cognitive activity in complex behavior residues, might be explained by increased myelination to 

provide additional insulation in Ice Age conditions and faster transition of signs due to increased 

competition for reduced food supplies [163]. Research has indicated that compared with 

chimpanzees, human myelination is exceptional [164]. This would account for the leveling off of 

brain size noted after 50,000 B.P., where we enter the last glacial period and then a decrease to 

current brain sizes. As cold conditions in general dissipated and became seasonal and moderate; 

significant insulation would have been less of a selective advantage. 

6. Abilities, Time, Superorganism and Scale, and a Conclusion 

In his 2017 book, Big Brains and the Human Superorganism, Caldararo agreed with E.O. Wilson 

that the scale and physiology of the human body could explain much of the human abilities that 

seem so stupendous compared with other animals. As an example, he points out [165] that ants 

could hardly master fire given their size in relation to the temperatures created by fire. Their 

ability to control fire and use it systematically would be limited by how short their appendages are 

compared with the heat of a fire. I know of no one who has tested this theory, but it seems 

reasonable. 

Two other elements of the domestication theory in humans need addressing; one is floppy 

ears; obviously, our ears are quite within the range of normal primate variation, and the second 

element is docility. Humans are not docile; we are very violent primates. Organized by language 

and culture, we are the most destructive and deadly animal on the planet. I made a more detailed 

critique above. 

However, one may argue that the abilities to organize and control the environment are not 

specific to the human species but are accidental and might not ever be reproduced. This was 

suggested in Caldararo’s 2017 [85] book as well, and I think that it can be compared to an insight 

provided by Oliver Sacks regarding the special abilities of idiot savants and related pathologies 

[157]. Sacks notes that F.W. H. Myers, in his work on genius, found that such abilities could often 

be a temporary condition and disappear spontaneously. This gives rise to the question that if 

humans could be isolated from culture and language, could they reproduce the engine of ability 

they provide? 
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We should also think about domestication as several types. Self-domestication is considered a 

special form related to the eusocial environment of superorganisms. Here, while docility is 

reserved for co-specifics of a group, violence, and aggression are tools for the perpetuation of 

superorganism. 

Perhaps the most disturbing fact about the theory of domestication proposed by Wilkins et al. 

[82] and modified to human self-domestication by later researchers [166, 167] is the idea that a 

group of mutations, mostly disruptive to the fitness of the organism, in combination could create 

traits that produce the characters of some modern human populations. I should note that Wilkins 

is in general agreement with Wrangham on the issue of the mechanisms of animal domestication 

but they have some differences.  

The idea that Europeans, generally supposed here as White people of Caucasians, could be the 

product of such a cache of accidental combinations of mutations, which otherwise could be 

detrimental, is strangely reminiscent of a social evolutionary theory promoted by the founder of 

the Nation of Islam, Wallace Fard Muhammad. This theory argued that White people (Europeans) 

were the product of mutations, and all the terrors of Africans and other non-Europeans could be 

traced to the consequences, which were not only limited to the physical traits of Europeans but 

also reflected in their exploitive behavior, etc. [168]. Strange indeed. 
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