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    Books sometimes are said to “meet a need” or “fill a niche” or call forth a suggestion that the work can address some modest subject area for a limited reading audience that so far has not been served by related works in a circumscribed field. Far more rare are the occasional books that create a space that is all their own and mark out a territory so large that it will be explored fully and tenanted to full extent only later by others. The Dynamic Human does just that: it creates a new domain. In doing so it brings to mind Julian Huxley’s Evolution: the modern synthesis (Allen &amp; Unwin, London, 1942), which did indeed join together much particularistic biological knowledge that had been amassed before, and organized it into a framework that would inspire and guide several generations of scientists through places that they had not even imagined before. The effect is to create broad avenues of influence among fields that previously had been linked by wandering footpaths or had existed entirely in isolation.




    The territory mapped out here begins by establishing a solid core of knowledge about the place of humans in nature, and their ancestry ranging from the earliest upright and bipedal humans such as Orrorin tugenensis at about six million years ago through our immediate Neandertal predecessors and thereby to ourselves. The treatment of this material is dynamic indeed; the fossils that comprise tangible anchor points are not dogmatically arrayed into socially constructed “just so” stories describing the supposed “bushiness” of our ancestral record. Instead, the complexity – and, necessarily, uncertainty – of interpretation is signaled by noting that there are nearly two dozen different definitions of the species category, considered by many to be a routinely reliable building block, which it is not. Interpretation of ancestral relationships is informed further by introducing principles of microevolution known from living populations. These are offered as the basis for understanding more reliably the past, during which the same mechanisms must have operated to bring about major transformations over long spans of time.




    Evolution of body leads enchantingly here into exploration of the mind, biosphere melding into noosphere engendered by the internet and all of its quantum informational permutations. In this insightful projection of our human future, multiple modes of thought receive their due. Allowance is made for the intuitive approaches of shamans along with the systematically logical approaches more familiar to scientists. Particularly valuable are the concluding sections exploring the brain and cognitive enhancement technologies. Humans have a somatic past that has been shaped by millions of years of organic evolution. From it our minds have emerged to operate via thought processes both conscious and unconscious, imaginative as well as analytical. Now brain-machine interfaces are upon us, with at least 59,000 people already recipients of neurological enhancement devices. In the future, more minds will exhibit mental processes benefiting from these and other cognitive enhancement technologies. More numerous by orders of magnitude are our conspecifics whose minds are altered by a plethora of pharmaceuticals. In this “brave new world”, the challenges we face will include the need to deal with the increasingly blurred boundaries between reality and fiction. The Dynamic Human will help many of us make sense of our chaotically exciting world.
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    Not everyone accepts organic evolution. Those who accept it often see it as a list of events that occurred in the past and produced fossil entities. In relation to our own origins, if we accept evolution at all, we see it as a creative force that must have produced “the first human” at a particular time and in a particular place. Lots of research effort has been expended to pinpoint the precise date and location of this event. Once we have learned when and where our species emerged we think it has been complete and the rest is just learning how it spread around the world and shaped its history. We are studying its characteristics in order to better understand how to save and prolong its life. There is still a tendency to view human beings as a static category that will continue as such into the future unless some catastrophe causes its extinction. The same train of thought makes us believe that we are all copies of the same template that can be understood by studying what is typical.




    There is an alternate approach that views the world as a continuously changing complex system comprising variable units that do not conform to any stable plan. We humans are a part of this interminably changing system. We did not appear suddenly and we are not resistant to change.




    Like other organisms, human animals continue to evolve generation by generation. As noted by many thinkers, evolution is a non-linear process that is notoriously indeterminate. No two organisms, including humans, are exactly alike and each generation differs, albeit sometimes imperceptibly, from the previous and the next generation.




    Human mind has a biological substrate. It is not just the very physical structure of the brain with its maze of interconnected nerve cells, but also the chemical regulation of the entire body that changes the way nerve cells communicate. Therefore, the entire body informs the mind. Our bodies are suffused in the rhythms of nature. The body is a plenum of kaleidoscopic interactions. Through this, individual minds communicate with nature and with each other. This is an interaction borne out of millions of years of trial and error embedded in nature. The human mind is not a logical machine, it is a product of organic interactions.




    Our present-day existence is but a short stop in the journey of our ancestors from the past into the future. While our technologies may continue to inform the journey of human bodies and minds, they are incapable of arresting it.
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      Abstract




      In this book, the authors offer alternative views based on the relativity of time and the cyclic nature of processes affecting our world. We contend that human evolution has been a gradual, though running at various speeds, process during which a complex system of feedback loops has led to enhancement of some human characteristics and the loss of others. Overall, these feedbacks have been of a self-amplifying nature which allows exponential change to occur. The same feedbacks can, however, be reversed by minor alterations in the rates of various natural and cultural cyclic processes that can produce stable states or even declines, depending on how their delicate balances are influenced.




      We do not presume to predict events. Our aim is to offer a means of understanding the network of relationships connecting our biological make-up, our technologies, our social structures and the nature of the universe - a framework for better understanding of the current human condition and for construction of possible future scenarios.
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      The most common current tenet among the educated public is the “Big Bang” origin of the universe and the contention that the cosmos has since been expanding, it will slow and reverse in the future, and eventually contract to a single point – a singularity marking the end of everything. Recently, it is being postulated that our universe is but one of many universes filling a bigger entity – the multiverse. What the multiverse fills up together with other multiverses has not been explained yet.




      At some point in the evolution of our universe, the story goes, humans appeared either as a natural consequence of organic evolution or as a result of special creation.




      From that disputed singular point onwards, human history has progressed from hunting-gathering to simple food production, to organised states, well-structured empires and industrialisation - all of which have led to the gradual conquering of the natural world and the beginning of human exploration of space, in the meantime encountering threats of climate change, economic crisis and so forth.




      With such an implied simplistic and linear view of history these threats can end in only one of three ways: in complete catastrophe, in collective human wisdom initiating a corrective response which perpetuates our existence and progress - or we all go to Heaven or Hell outside of our universe.




      In this book, the authors offer alternative views based on the relativity of time and the cyclic nature of processes affecting our world. We contend that human evolution has been a gradual, though running at various speeds, process during which a complex system of feedback loops has led to enhancement of some human characteristics and the loss of others. Overall, these feedbacks have been of a self-amplifying nature which allows exponential change to occur. The same feedbacks can, however, be reversed by minor alterations in the rates of various natural and cultural cyclic processes that can produce stable states or even declines, depending on how their delicate balances are influenced.




      We do not presume to predict events. Our aim is to offer a means of under-standing the network of relationships connecting our biological make-up, our technologies, our social structures and the nature of the universe - a framework for better understanding of the current human condition and for construction of possible future scenarios.




      We will not attempt to disprove any theology or dismiss any possibility simply because it either conforms to the accepted view or offends somebody, and we intend to postulate only within the bounds of scientific plausibility. We leave the study of the existence and nature of a universal divinity to those more qualified without adopting a stance one way or another. Yet, as you will see, we conclude that almost anything is possible when speculation is involved.




      We will endeavour to sketch development of humanity and offer keys to understanding what it means to be human and continue to be human in the future.
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      Abstract




      In this chapter, the briefest possible description of changes that are crucial for differentiation of humans from their closest animal relatives is given. The erect bipedalism, freeing hands from locomotor duties, seems to have appeared first in the process of evolution leading to humans, several million years ago. The causes are not clear – they may be wading in shallow waters on the edges of inland lakes and rivers or chasing prey animals across savannahs. The appearance of the ability to produce sounds of articulate speech – lowering the position of the larynx in the throat – appeared next, though it is difficult to determine when. This ability to produce sounds as units of the arbitrary symbolic communication opened up great possibilities for communication and exchange of technologically and socially relevant information that facilitated the management of environment by humans.
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    It all began four or six million years ago with a walk upright on the ground. It was not the first time a tree dweller had descended to the ground and it would not be the last but, thankfully for us, it developed into a habit. We became bipedal about five million years ago [1, 2]. However, this development may have been simply related to wading through swamps [3, 4], and picking food from bushes and low branches. Despite Australopithecus afarensis possibly having been a good erect bipedalist three million years ago, it is now thought our ancestors did not venture far from their wooded environments until about a million years later [5].




    Some time was to pass before Homo sapiens trod the Earth, for a few new obstacles needed to be overcome; problems created by this new form of locomotion - erect bipedalism.




    Walking erect on two legs necessitated a number of changes to body structure. Not the least of which involved procreation. Four legged-animals tend to have wider hips than erect bipedal mammals which must have their legs to be brought close together for efficient walking and running [6]. That consequently meant a narrower pelvic structure, which in turn meant more difficult birthing. Over time, evolution took care of the problem by ensuring human babies were born earlier in their development and with soft heads, which made exiting the womb easier and less dangerous for both mother and child. As the result, our offspring are virtually born premature (altricial) with wider and more mobile infant skull plate joints, an advantage if the brain is to grow substantially [7].




    By about two million years ago, our ancestors had survived the added pitfalls of living in the open to develop an incipient technology and more sophisticated social structures. They learned to fashion crude tools – principally a variety of wooden, bone and antler objects supplemented by sharp-edged rocks, which were to remain at the pinnacle of technological accomplishment for hundreds of millennia [8]. A simple invention, it brought many extra social benefits, through use in hammering, cutting, skinning, whittling sticks fitted with stone spearheads, and so forth. It also contributed to the beginnings of art and religion: the former via carving and the latter in ritual burial and ceremonial purposes.




    At some time in our early history, there came another breakthrough which made us really human. This was largely due to relocation of one of the body’s organs, the larynx or voice-box [9]. In chimps and other animals, the larynx is positioned much higher than in our throats.




    In fact, chimps then and now, breathe through their noses while they eat: we cannot (which helps explain why thousands of us die every year by choking when something slips past a little slap of cartilage that automatically diverts air and food between our lungs and gullet and “goes down the wrong way”). Also, because of the voice box’s location high in the throat, chimps and our ancestors could only grunt, a not very expressive means of communication.




    With our voice-box located lower in the pharynx we achieve a large resonant cavity above the vocal chords and below the back of the tongue. This produces clear sounds of the vowels necessary to separate consonants in the syllables that are basic units of our spoken language. Having already acquired a primitive symbolic language (grunts and gestures) humans began to develop a more sophisticated form of communication through speech (words) [10]. Cultural evolution went into overdrive. Communication based on symbolic language enabled the rapid exchange of information and inter-generational knowledge transmission. However, sharp stones were still leading-edge technology, while humans thrived.




    How humanity endured natural catastrophes such as Ice Ages, comet impact and climate change is pure speculation but there is a strong train of thought suggesting the survivors used their precious gift of language well: they co-operated, exchanging information necessary to locate and use dwindling food sources, and by sharing resources - and in doing so possibly developed even more altruistic attitudes towards one another. Not only did humans survive that Stone Age – they flourished.




    The exchange of information has assisted in the maintenance and growth of knowledge ever since. Over the millennia, language has become more sophisticated, eventually recorded in books, stored in libraries and computers, and it is no longer inevitable that some data will be lost with the demise of a generation.




    Today, we have medicine and booming technology. Problem genes, once restricted in influence, will become more and more widespread as manipulation – no matter the motivation – replaces aspects of natural selection [11, 12]. Genetic engineering raises massive possibilities and poses new questions, for example: will future generations continue to opt for designer babies? Will parents determine the eye and skin colours of their children as they determine sex today? Will genetic engineering mean the end of cosmetic surgery? Will gene tampering enable youthful life spans to reach the double century? Will our kids grow smarter and smarter until the world is full of little geniuses? Various futuristic authors such as Ray Kurzweil and Nick Bostrom maintain that humans will supersede their bodily limitations eventually becoming ‘post-humans’ – biologically enhanced human beings.




    

      At the End of Our Journey, so Far, What Have We Learnt about Being Human?




      Genetically speaking, there is just about one per cent difference between us and chimpanzees [13]. Strip away all that technology and we are simply descendants of our Stone Age ancestors. For the first time in the journey, the choice is ours. We now hold power over our own biology and environment. Are we to become Homo super-sapiens, or H. extinctus? Brain physiology is what makes us human, and this can be easily altered by drugs and medication [14-17]. Will our brains save us from ourselves?
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      Abstract




      A view of human evolution as a continuous process occurring over a few million years is presented. In contrast to theories replicating biblical events of abrupt creation of separate species that remain largely unchanged after they have been produced, the evolutionary emergence of humans is presented here as an extended over time process running at varying speeds in various periods, but being largely continuous from generation to generation. It is briefly documented by mention of key fossils that informed studies of human origins.
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    Evolution is commonly seen as “emergence” of new species. Once a species emerges, it is complete and remains the same until it becomes extinct or produces a “new species”. Such a view of evolution is wrong, it has simply replaced a ‘metaphysical creator’ with “natural forces”. What these forces are, cannot be explained in such a scenario. Critics of the science of evolution say that the forces producing new species are random. The real story of how the living world changes is different. It relies on the observation that individuals that we arbitrarily group into a species are actually not identical, they are variable in their biological characteristics: size, colour, strength, behaviour, etc. Each new generation of individuals may differ slightly from others, and if these differences make them survive better or produce more offspring, the variants allowing such better survival and better continuation of their family line through more offspring will increase in frequency. Considered generation-by-generation the evolutionary process is quite subtle and rather boring.




    It is only when the observer moves away from the detail and allows more time, in terms of numerous generations to pass, that a change may seem dramatic – a transformation of characteristics of one species into those of another. Such step-by-step processes are the only way for life to continue, though they may run at various speeds – from just a few scores of generations to millions – depending on pressures coming from changing or stable environments and from interactions between various organisms.




    For two million years we have been members of the same evolving species: a lineage [18, 19]. We have changed in response to our changing environments, to changes in our ways of doing things (especially by using weapons and tools), and by organising ourselves into societies of ever-increasing complexity.




    If you took the body of research gleaned from the plethora of fossils found in Asia, Africa and Europe - a collection spanning more than five million years - and interpreted it having regard to and understanding of the mechanisms of evolution occurring in the gene pool, a parsimonious – simple - explanation was readily found: we became human gradually [18, 21, 22].




    The story we have to tell is not the story of a bitter struggle of one human species coming out of nowhere and fighting against another, but a story of learning, social cooperation and the transformation of our surroundings to better serve our needs. That story is yet unfinished: we are still evolving and will continue to evolve. This is counter to views of various scientists who have suggested that evolution in humans has come to a halt. Such a view is untenable.




    In the present day, evolutionary pressures have changed. Now, they mostly come from within the human system, from technologies and social structures, governments and politics. The result has been an increase in human physiological and anatomical variability: we are more different as individuals than ever before. This has necessitated changes in attitudes, requiring more health care and intervention into the ways we live.




    Understanding this constant exchange between human biology and culture is the crux of our survival.




    

      Human Ancestors




      The search for human ancestors is over 150 years old. The first finds were accidental: Neandertals, so called because the first announced find was made in the New Man’s Valley near Düsseldorf in Germany (Greek Nea for new and ander for a man plus German tal [or old spelling thal] for a valley). With the dissemination of the Darwinian theory of evolution, the purposeful search for human evolutionary ancestors had begun. By the end of the 19th century [1891-93], Homo erectus remains were discovered in Java. Two decades later supposedly ancient human remains were discovered in Piltdown, England. These eventually were proven fake, but remains of Homo erectus are still being found in several sites in Java, China, in Dmanisi, Republic of Georgia in Europe and in numerous sites in East Africa. These date back between 1.9 Ma (millions of years) and about 400 ka (thousands of years). Homo erectus, however old, were not in a strict sense our ancestors, they were earlier humans of our own kind. Their brain size and body size range overlapped within the range of modern humans, they purposely manufactured stone weapons and tools of standardized, aesthetically pleasing symmetric shapes and used fire for cooking. Opinions of anthropologists are divided: some argue that forms called Homo erectus were really earlier members of our own species and should thus be called Homo sapiens, many others consider them a separate species or even argue that these remains represent several different species. Be it as it may, they were members of the genus Homo.




      The discovery of the first ancestor of Homo, came during Christmas holiday in 1924 in South Africa. There, a young anatomist, Raymond Arthur Dart identified a fossil retrieved during limestone quarrying in Taung, as a form intermediate between apes and humans. He named his find Southern Ape from Africa (Australopithecus africanus). This first fossil was that of a few years old child with human-like teeth and small braincase. Beginning in 1936 numerous fossils of adult australopithecines were found in various sites in South Africa and since 1959 in East Africa. Today, many australopithecine fossils are still being found in Ethiopia, Kenya, Tanzania, Chad and South Africa. Australopithecines lived between 3.5 Ma and some 1.5 Ma. It is still unclear whether any fossils recovered from that time range in China and Europe represent australopithecines. Bones of australopithecines indicate that their normal body position was erect, bipedal, the same as our own, their teeth were similar to ours, without a protruding fang-like canine. Their bodies were, however, smaller than ours -- some 1.2-1.5 m tall – with proportionally smaller braincases.




      Recent years brought discoveries of even earlier than australopithecine forms: Orrorin tugenensis from Kenya, whose limb bones indicate upright bipedal stance at some 6 Ma and Ardipithecus ramidus at 4.4 Ma from Ethiopia who was bipedal despite living in forests.




      There is a claim that the earliest human ancestor, Sahelanthropus tchadensis, lived as early as 7 Ma ago. This, however, is based on geological dating (context of geological strata and faunal remains), that has been recently challenged by an assertion that the skeletal remains of this hominid form were purposely displaced and buried by medieval Muslim settlers in an “alien” geological context [23].




      The earliest fossils of hominin are securely dated at about 5 Ma ago. They are teeth and bone fragments found in East Africa (Kenya, Ethiopia, Tanzania) which belonged to Ardipithecus kadabba, Ardipithecus ramidus and Australopithecus anamensis. Fossils of two other species of australopithecus, dating at 4-2 Ma ago are commonly found in Ethiopia, Kenya and Tanzania (A. afarensis) and in South Africa ( A. africanus). In 1999, a new species A. garhi dated at about 2.5 Ma was described from Ethiopia, while in 2010, yet another species dated at about 2 Ma, Australopithecus sediba was discovered in South Africa. A. sediba has been subject to scientific scrutiny due to its more human-like hand; some scientists supporting A. sediba as a likely human ancestor. There is a possibility, as yet unproven, that some australopithecines lived in China some 2.5 Ma ago [24].




      The oldest fossils attributed to our own genus Homo, (H. habilis) come from East and South Africa and are dated at about 2.5-2.0 Ma. In 2015 one of the oldest finds of the genus Homo was reported from the Dinaledi Chamber in a cave system in Gauteng, South Africa near Johannesburg [25]. The Homo naledi remains are dated at some 2.5 Ma. Inside an isolated chamber some 30 m deep underground, and over 80 metres away from the dolomitic cave entrance, fossils of numerous individuals (thus far about 15) of age ranging from infants to adults were found. The chamber is accessed by narrow, twisted passages and it seems human bodies were deposited there purposely, for burial by people using some form of artificial light (fire?). The exploration of this site is ongoing.




      Different other finds from Africa living at about 1.7 Ma have been variously classified as H. ergaster and H. rudolfensis in addition to H. habilis. The finds from Dmanisi (Republic of Georgia, Europe) dated at about 1.7 Ma indicate undisputed presence of Homo, most probably H. erectus (though also claimed to be a separate species H. georgicus), in Eurasia. Some finds from Java (e.g. Sangiran) that are undoubted H. erectus could be as early as 1.9-1.7 Ma ago.




      At the same time (2.5-1.2 Ma) are dated finds of robust australopithecines ( A. [Paranthropus] robustus and A [P]. boisei) often found at the same sites as remains of Homo. The name "robust australopithecines" derives from the fact that individuals so classified had large teeth and thus robustly built faces. Their body size was similar to early Homo.




      Major sites where hominin remains were found, with approximate dates, are shown in Fig. (1), and their various genus and species names are listed in Table 1.




      

        Table 1 List of hominin fossil taxa mentioned in this book. By no means it is a full listing. The full list of formally acceptable hominin fossil taxa is close to 60 [36] with new added nearly every year.




        

          

            

              	Dates in millions of years



              	Genus



              	Species

            


          



          

            

              	2.5-0.0



              	Homo



              	antecessor, erectus, ergaster, georgicus, habilis, naledi, neanderthalensis, rudolfensis, sapiens (floresiensis)

            




            

              	4.0-1.2



              	Australopithecus



              	afarensis, africanus, anamensis, garhi, sediba, aethiopicus [Paranthropus]robustus, [Paranthropus] boisei[Kenyanthropus] platyops

            




            

              	6.0-4.0



              	Ardipithecus



              	kadabba, ramidus

            




            

              	7.0-5.0



              	
Orrorin


              Sahelanthropus




              	
tugenensis


              tchadensis


            


          

        




      


    




    

      The Origins of Modern Humans




      There are two levels at which the problem of the origin of modern humans can be considered:




      

        	The origin of our own species Homo sapiens.





        	The appearance of people who acted practically identical with ourselves.
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Fig. (1))


      Sites where fossils of early humans were found. The distribution of the sites is a joint result of the presence of hominins in the past, physical conditions for their preservation and the intensity of searches that depends on funding and ease with which fieldwork can be organised in various countries.



      These two levels are not identical. The first one asks a question about the origin of those humans who no longer can be classified as Homo erectus, but not necessarily are indistinguishable from ourselves. For example, a number of human remains were found in Spain dating as far back as 1.2 Ma, in sites such as Fuente Nueva 3 in Orce [26], Sima del Elefante, Sima de los Huesos and Gran Dolina in Sierra de Atapuerca [27-29]. Some of them were called Homo antecessor (ancestral human). They show traits intermediate between earlier Homo erectus and later neandertals and, eventually, modern humans. The period between, roughly 400 ka and 100 ka is characterised by a number of hominin fossils who look more "advanced" than H. erectus, but are not as “progressive" (?) as we are. Some of such forms (e.g. neandertals) survived until 30 ka ago.




      Some anthropologists distinguish between "archaic Homo sapiens" (400-100 ka), "neandertals" (150-30 ka) and "anatomically modern Homo sapiens" (100-0ka ago). The main difference between "anatomically modern" humans and the other forms is the robusticity of the skeleton, especially of the face. Body size, and thus cranial capacity of all forms was roughly the same as of today humans (about 1.5-1.8 m, 900-1800 ml). Sometimes, like in the neandertal group, the average cranial capacity was slightly greater than today (1400 vs. 1350 ml) due to robust body size.




      The neandertals are a much disputed group [30]. They lived at the time (approx. 150-30 ka ago) from which are also known remains of "anatomically modern" humans. The neandertal skeleton was characterised by wider pelvis and thicker bones, large forward protruding face with prominent nose, big sinuses, heavy brow ridges, and less pronounced chin. Their body height and brain size, however, were about the same as of modern people [31]. Apart from creating a range of stone and wooden weapons and tools, Neandertals produced sophisticated artifacts (stone, bone and wood, jewellery) and seemed to have had complex social structure (graves decorated with ochre paint and flowers, support for disabled people). Their remains are sometimes found at the same sites or in the same areas as more gracile "modern" people (Palestine, Romania, France). There are two scenarios of the ultimate fate of neandertals favoured by various researchers: (1) "Brutal" neandertals were a separate species that our own more sophisticated ancestors coming out of Africa killed ruthlessly ("replacement hypothesis") and (2) neandertals, being a variant of our own species adapted to extreme cold of the glacial era, simply mixed with more gracile forms and evolved into ourselves. Recent studies of genomes of neandertals and of their contemporaries - “denisovans” - show that present-day people share some genes with those earlier forms [32, 33].




      Although the fossil and genetic evidence for human evolution is abundant, it is still incomplete. The question of our origins is obviously an emotionally loaded one. Therefore, the various hypotheses constructed to explain modern human evolution are coloured by historical experience of their originators. For example, there are two schools of thought about the origin of anatomically modern humans. One school argues that the “moderns” arose in one spot, in Africa, and then expanded over the rest of the world pushing aside, if not exterminating, native peoples living there. The other school maintains that people living on all continents evolved together towards modern form as conditions changed. The first school is labelled, for short, “out of Africa”, the other “multiregional”. The “out of Africa” school is intellectually influenced by the experience of Northwestern European colonialism of the last 400 years. In this experience British, and to a lesser extent Dutch and French, people invaded other continents and islands and decimated natives who were considered “indigenous” inferior races. Colonial activities of Southern Europeans, especially Portuguese and Spanish and of Russians were somewhat different. Though colonialists fought natives, eventually they mixed with them producing blended populations. Many other nations of Asia, Europe and Africa, though invading each other, generally intermixed and blended their gene pools and cultures. This is closer to the “multiregional” model.




      Despite all these theoretical differences and uncertainties, one thing is quite sure: there are numerous fossils of forms that can be labelled nothing else but "human" dating back at least 1.7 Ma that were found in Africa, Asia and Europe. Their ancestors in Africa, and possibly in Asia, go back to 6 Ma. Older fossils look less like ourselves, younger fossils are more similar to us. Therefore, an evolutionary process gradually transformed beings more similar to apes (but not identical with modern apes) into people that today live around us. This process was by no means smooth - there could have been periods of slower and of faster change - and certainly not directed towards some predetermined "progressive" ideal. For instance, although the size of the hominid brain had been increasing from about 3 Ma ago to about 100 ka, in the last 10 ka the volume of human brain all over the world decreased by about 10 % (from approx. 1500 ml to about 1350 ml). These changes were not related to “intelligence” but simply reflected changing body size [34, 35].
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      Abstract




      The unclear concept of “species” as a category of biological research is discussed as specifically applied to human evolution. The concept is a rigid 18th century pre-evolutionary category that complicates biological thinking about dynamic processes of evolution. Currently, there are 23 defintions of “species” used by biologists. With the above in mind, a discussion of the hominin fossil record is presented in terms of the number of purported “species” into which the fossils can be straightjacketed. The conclusion is that the simplest hypothesis, that of a single human species being present at any point in time during the last few million years, cannot be reliably falsified with the evidence currently available.
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    What’s in a word? When it comes to science, every one matters, and in the world of anthropology the most contentious word of all is ‘species’.




    As defined in the 18th century by Carl von Linné, the role of the scientist was to understand the order of nature as created by God, by identifying the types of animals and plants which had been created. Each was regarded as being an ideal member of a species created separately for its own continued, unchanging existence. This was a classic example of ‘biological reductionism’ which informs the life sciences.




    Charles Darwin, when proposing his theory of evolution had to refer to that concept, because at that time there was no other method of classifying plants and animals. Even then he had trouble defining ‘species’.




    He stated in his seminal book on the Origin of Species (1859), that the very concept was indefinable – meaning not really scientific. He clearly stated he did not see a problem with the notion that some variations could occur within one species.




    

      There is Still no Agreement Today




      In current biological literature, there are more than 23 different definitions of ‘species’ [36, 37]. They roughly fall into two categories: Typological, based on platonic essentialism – the definitions accepted by creationists; and Biological – evolutionary concepts. There are variations on the theoretical themes and hybrids of both.




      The classic essentialist typological definition is that a species is the ideal type as defined by God and all individual members of a species are just special instances of one type. To illustrate, look at the Blue Warbler. It appears to be a copy of the ideal type because it is small, has blue stripes on its wings, a beak, feathers, etc. Several of them flocking together display variations in size, markings and so forth but while there are a few departures from the ideal, all Blue Warblers look generally similar. The typological definition of a species is, basically, that there must be uniformity of its members’ physical characteristics.




      However, the typological concept does not explain mutants and apparent deformities. It does not recognise such variants as playing any significant role and dismisses them as mere distractions from the ideal type. This typological concept is still adhered to by some leading scientists.




      The biological concept was introduced by Ernst Mayr, a German-born American zoologist at Harvard University, who described a species as a conglomerate of individuals sharing a gene pool – in other words, individuals capable of exchanging genes with one another. There must be a mother and a father capable of producing progeny and together those individuals constitute a species which is processual, not typological.




      The biological dynamics of such individuals include living together, sharing the same environment and interacting reproductively - not necessarily sexually, because some may produce offspring by parthenogenesis. Production of offspring is a commonly recommended test in defining a species.




      A population, members of which are exchanging genes with each other from one generation to another, might frequently encounter in its travels environmental barriers such as rivers, mountain ranges or oceans. Some individuals may cross those obstacles: many might not.




      One group becomes separated and isolated from the rest and finds itself in a different environment. Some individuals previously successful at reproduction might not be as successful, while others previously unsuccessful begin to produce larger numbers of offspring. Over generations, the proportions of genes carried in the total population pool change and the new population begins to look different on average from the one left behind the barrier.
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