
Human evolution and migrations 
 

Out of Africa hypothesis confounded? (January 2001) 

Living humans are anatomically the most diverse animals of a single species on the planet.  
The differences extend from limb bones to skull characteristics, including the bony 
underpinnings of our faces.  That shows up plainly in any crowded market, whether that be 
in Addis Ababa, Bombay or Birmingham. Yet our genetic makeup is extremely narrow, and 
chimps from separate troupes in West African jungle show greater diversity than that of 
humans across the world.  When physical anthropologists’ only tool was empirical 
comparisons between the physiognomies of people from different populations, their 
findings helped serve a political agenda. Statistical groupings drawn from that diversity 
slaked racists’ thirst for “proof” of their ethnic group’s wished-for “superiority”.  Such 
furtive longings are as alive today as they ever were in the 1930s: a mischief based on 
rubbished pseudoscience and ignorance.  We are physically diverse, but genetically 
distinguishable only by the most exquisitely precise analyses of DNA and other heritable 
material. 

The minute genetic differences between peoples, like those more obviously separating the 
languages that they speak, result from migrations across the planet that took place before 
about 10 thousand years ago.  The migrants lived as hunter-gatherers under the climatically 
adverse condition of the last ice age.  Before the invention in widely separate centres of 
animal husbandry and agriculture that allowed human populations to explode - no earlier 
than 10 thousand years ago - our forebears’ total numbers would have barely exceeded the 
attendance on a Saturday afternoon at English Premier League soccer matches.  Tiny 
population densities, coupled with groups living in isolation and the random effect of 
mutations, with time create genetic differences between these groups, and so too for 
language and culture.  The narrowness of modern peoples’ genetic diversity points strongly 
to their last common ancestor living not so long ago in geological terms.  Whereas the 
earliest anatomical evidence for modern humans - a skull from Ethiopia with the chin that 
sets us apart from other extinct human species - is 450 thousand years old, differences in 
DNA from mitochondria indicate that divergence of the female half of our make up was 
about 140 thousand years ago.  Evidence from living men’s Y chromosomes (see Eve never 
met Adam November 2000) suggests an even more recent stem, about 70 thousand years 
ago.  Both analyses point strongly to Africa for the focus of later divergence, that no other 
lines of descent survived to the present, and that no DNA from different groups, such as 
Neanderthals or Homo erectus, was involved in living peoples’ ancestors since 140 thousand 
years ago.  These observations form the core of the “Out of Africa” hypothesis. 

There are, however, physical anthropologists who still set great store by statistical analysis 
of anatomical features, specifically that of skulls from extant humans and fossil ones.  They 
hold a view that it is possible that modern human’s physical diversity arose by evolution 
from much older populations of earlier migrants to different regions from Africa - the 
“Multi-regional” hypothesis explored by Milford Wolpoff of the University of Michigan.  In 
the case of Asian and Australasians that might have been from H. erectus that arrived in 
China as long ago as 1.8 million years back - recent dating of sediments in which erects’ 
remains have been found in Indonesia shows that they survived until as recently as 20 
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thousand years ago.  Alternatively it could have been from more advanced humans who 
arrived in Asia less than half a million years ago; the Mapas whose remains resemble those 
of Neanderthals.  For Europe, the putative ancestors would be Neanderthals, who arrived 
there at least 350 thousand years ago.  Africans, say the multi-regionalists, evolved 
continuously from the earliest tool-using humans since 2.5 million years ago. 

Wolpoff’s group has used the same statistical technique employed in DNA studies to analyse 
skull morphologies from 25 individual modern humans from the fossil records of Europe and 
Australia, and compared the results with those for well-accepted, earlier humans and 
modern ones from Africa.  They claim (Wolpoff, M.H. et al. 2001.  Modern human ancestry 
at the peripheries: a test of the replacement theory.  Science, v. 291, p. 293-297; doi: 
10.1126/science.291.5502.293) a better statistical fit between data for pairings of modern-
human and earlier inhabitants of Australia and Indonesia, and of Europe than between 
modern-human remains from different regions.  “Out of Africa” proponents question the 
validity of the method, particularly selection of parameters - facial characters are omitted - 
and actual fossils.  Statistics is always a problem in studying human fossils, because they are 
so rare and widely separated in time - the study by Wolpoff’s group used material ranging 
from 60- to 14 thousand years old, and a total of only 25 specimens. 

Even rarer are data for genetic material separated from fossils.  Three years ago, 
palaeoanthropologists at the Max Planck Institute in Munich reported the first partial DNA 
sequence from Neanderthal remains, later confirmed by another extraction.  They showed 
how unlikely it is that conjugation of Neanderthals and contemporary modern humans 
resulted in any signature surviving in the genes of living people.  Likewise, the data seemed 
to rule out any relatedness between the two groups since possibly several hundred million 
years ago; bad news for the multi-regionalists.  Astonishingly, scientists at the Australian 
National University have recovered useful DNA from 10 fossil humans between that range 
from 2 to 60 thousand years old.  The oldest not only represents the earliest Australian yet 
found, but turned out to be very different from that of later inhabitants (Adcock, G.L. et al. 
2001.  Mitochondrial DNA sequences in ancient Australians: Implications for modern human 
origins.  Proceedings of the National Academy of Sciences, v. 98, p. 537-542; doi: 
10.1073/pnas.98.2.537).  One intriguing aspect is that a sequence in the mitochondrial DNA 
of “Mungo Man” exists as a remnant “insert” in modern DNA from chromosome 11, long 
suspected of being old mtDNA that has transferred to that in the cell nucleus. 

Although no-one claims “Mungo Man” was an ancestor of living native Australians, there is 
many a spin that can be placed on the discovery.  The spanner in the works is that he is 
physically modern, beyond a shadow of doubt for comparative anatomists, but genetically 
archaic.  One possibility, espoused by the multi-regionalists, is that he evolved from pre-
modern human migrants into Asia, either H. erectus or Mapas.  But that runs against the 
discovery of morphologically erect fossils from Indonesia that are much younger.  Perhaps 
he descended from interbreeding between early modern human migrants with earlier 
Asians, his DNA failing to be passed on to the present.  It is also possible that 60 thousand 
years ago, humans had a much greater range of genetic diversity, and that was filtered to 
today’s narrowness by a “bottleneck” due either to a disastrous fall in global population or 
to a cultural innovation that favoured only those who used it in the lottery of evolutionary 
fitness.  Though grist to the multi-regionalist mill, one DNA datum does not knock the “Out 
of Africa” hypothesis from its basis on thousands of results from living people.  Humans in 
one shape or other trekked from Africa to Asia at least three times since 1.8 million years 
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ago, surviving in the case of the erects until quite recently.  It is what tool-equipped, socially 
conscious beings do, because they are sheltered from environmental pressures by what 
they do as much as by who they are.  That also surely means that all manner of changes in 
their genes and their morphology, which in mere beasts might snuff them out, can survive 
to confound the pure anatomist and the molecular biologist.  As the demise of the 
Neanderthals shows, when cultures are pitted in environments that offer limited resources, 
one gives way to another better suited.  Sadly, lifestyles and outlook, that we know to have 
driven human history for 6 000 years or so, leave little fossil record save stone tools and art, 
often inexplicable.  Accepting what makes humans unique has somehow to figure in all the 
empiricism around which centre current ideas on our origins. 

(See also: Pennisi, E.  2001.  Skull study targets Africa-only origins.  Science, v. 291, p.231; 
DOI: 10.1126/science.291.5502.231.  Dayton, L.  2001.  The man from down under.  New 
Scientist, 13 January 2001 issue, p. 6.  Holden, C.  2001.  Oldest human DNA reveals Aussie 
oddity.  Science, v. 291, p. 230-231; DOI: 10.1126/science.291.5502.230) 

 

Human genome “snips” and our evolution (February 2001) 

February 2001 saw the public release of the human genome, with entire issues of both 
Nature and Science substantially devoted to discussion of its implications, educational CDs 
and wall charts.  That is if the huge wadge of adverts capitalising on the genome’s release is 
discounted  Pundits have latched onto the fact that humans seem to possess not that many 
more genes (around 30 000) than grass, a worm or a fruit fly, making comments about how 
humbling that is.  Vastly outnumbering protein-coding genes are “snips” (single nucleotide 
polymorphisms - SNPs), and humans have around 1.4 million of these and possibly far more 
in the 3 billion sequences of four nucleotides. 

The huge variability of “Snips” holds excellent prospects for deeper understanding of human 
origins and evolution, previously (and unsatisfactorily) addressed by using DNA in 
mitochondria and the Y chromosome.  Previous means of establishing molecular  “distance” 
to indicate relatedness and the times of divergence from last common ancestors rely on 
DNA that occurs only once in each cell, and does not undergo division and recombination 
during sexual reproduction, so that it is passed on in the female or male line of descent.  
Whereas such haploid material is relatively easy to analyse and interpret, it behaves like a 
single gene.  Differences arise through natural selection or chance events that affect only 
one item.  That makes it possible only to address the history of one variable, rather than 
that of a whole species or a population - a single thread rather than the multitude that must 
constitute the signal of real events. 

“Snips” potentially can help resolve the out-of-Africa and multiregional hypotheses for the 
origin and spread of fully modern humans, and even whether we do carry vestiges of other 
groups of the genus Homo, such as the Neanderthals or various groups of more archaic 
beings who began to leave Africa for the rest of the Old World around 1.8 Ma ago.  In a 
review of the possibilities, Mark Stoneking of the Max Planck Institute in Leipzig (Stoneking, 
M. 2001.  Single nucleotide polymorphisms from the evolutionary past…  Nature, v. 409, p 
821-822; doi: 10.1038/35057279) cautions that much remains to be done before SNPs can 
really give believable information. 
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Skulduggery, migration and confusion (March 2001) 

March was a fertile month for news concerning human origins and evolution.  The news is 
that the palaeoanthropologists are at each other’s throats again!  I think it is good news 
because some of them have an air of smugness and triumph, and they get far more money 
than other Earth scientists (with the exception of those bent on finding a banth on Mars).  
Tangling with hominins in Kenya is a sure route to trouble, as the finders of “Millenium 
Man” (Ororrin tugenensis) - Martin Pickford and Brigitte Senut now discover (Butler, D.  
2001.  The battle of Tugen Hills.  Nature, v. 410, p. 508-509; doi: 10.1038/35069232).  Not 
only is their claim that the 6 Ma old fossil is the oldest on the route to humanity hotly 
disputed (Aiello, L.C. and Collard, M.  2001.  Our newest oldest ancestor?  Nature, v. 410, p. 
526-527; doi: 10.1038/35069164), but has ended with their taking suit against Richard 
Leakey and the Kenyan National Museums for unlawful arrest, false imprisonment and 
malicious harassment over claims that they poached the site where Orrorin was found.  
Never an easy atmosphere in which to work, human evolution is now one posing 
considerable dangers, so much so that some specialists will comment only anonymously. 

Books in the field always sell like hot cakes, as much for the intrigue and the chutzpa as for 
the science that they convey.  Reviewers become drawn into the hype, despite their best 
intentions (White, T.D. 2001.  The bone wars revisited.  Nature, v. 410, p. 517-518; doi: 
10.1038/35069129).  Areas in Afar and Danakil are physically dangerous because of current 
hostilities between Eritrea and Ethiopia, and dissatisfaction among the local people.  But 
they have enormous potential for hominin discoveries following those of “Lucy” and 
Ardepithecus.  On a recent visit to Eritrea I heard rumours of what might amount to claim 
jumping and attempts to acquire material clandestinely from new and potentially 
productive sites, hopefully without foundation. 

Confusion is washing over hominin cladistics as ever more variants of accepted species, and 
fossils that seem to warrant new species and genera turn up.  This is particularly rife for 
early remains that predate the first stone tools (Lieberman, D.E. 2001.  Another face in our 
family tree.  Nature, v. 410, p. 419-20; 10.1038/35068648. Balter, M. 2001.  Fossil tangles 
the roots of human family tree.  Science, v. 291, p. 2289-2290; DOI: 
10.1126/science.291.5512.2289).  Of course, much of the confusion stems from every new 
find seeming to bear different cranial and dental hallmarks, combined with dogged attempts 
to chart the path of our descent through the remains and a tendency to change genus and 
species names (Homo habilis is now sometimes assigned to Australopithecus, despite a 
probable association with primitive stone tools).  The latest bush figured by Lieberman (see 
below) is notable for every supposed cladistic link being marked by a query.  One gets the 
impression of rather too much shuffling around of anatomy, and too little consideration of 
the unseeable, but inevitably vital distinction between the human line and other fossils.  
There are still very few hominin fossils! 

Tools demand consciousness, and probably social links far stronger than those of other 
apes.  Only stone tools survive, from around 2.5 Ma ago, but must represent an advanced 
culture that arose from earlier beginnings.  Abstracting usefulness from surrounding nature 
and social organisation confer such advantages to its inventors that they set them apart 
from other animals in relation to natural selection.  Fitness no longer applies to the 
individual organism, but increasingly to its culture shared with others.  The formerly unfit 
becomes fit, and that can play havoc with physiological diversity and thereby the cladists’ 
shuffling. 
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The latest attempt at a human family ‘tree’ (Credit: Lieberman 2001; Fig. 2) 

Culture confers something equally powerful by enabling its carriers to diffuse beyond their 
geographic range.  The 2 March 2001 issue of Science devotes 33 pages to human 
migrations (Culotta, E, Sugden, A and Hanson, B. (eds)  2001.  Humans on the move.  
Science, v. 291, p. 1721-1753; DOI: 10.1126/science.291.5509.1721).  For me, this is the 
most powerful and informative contribution to our self-knowledge in many years.  Eight 
articles cover the earliest Europeans, the relations between modern humans and 
Neanderthals, the first colonisers of the Americas, the roles of genetics in teasing out our 
origins and how tools track physiological change.  Appearing in the midst of tedious and self-
regarding squabbles among the “bone people”, it surely marks a proper line of march in this 
abidingly gripping branch of Earth science.  
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Java girl (April 2001) 

 

Eugene Dubois’s ‘Pithecanthropus’ skull cap from Trinil Java (Credit: Smithsonian Institution, 
Washington DC)  

As if the jumble in cladistics of African hominins was not enough, the skull SM3, dubbed by 
some as “Java Girl”, adds to the bag of spanners that disrupts attempts to rationalise the 
human evolutionary bush  (See Skulduggery, migration and confusion above).  Java, of 
course is where the whole thing began, with Eugene Dubois’ (See Review of Pat Shipman’s 
biography of Dubois in Nature v. 410, p. 869; doi: 10.1038/35073696) discovery of what 
seemed to him as Darwin’s “missing link”, in the form of Pithecanthropus (now Homo) 
erectus in 1892.  Miss palaeo-Java, is odd by comparison, largely because her brow ridges 
did not meet and her forehead was “nobly” high.  Morphologically, her skull shows features 
that could be transitional between H. erectus and H, sapiens.  New Scientist ran an article 
(Soares, C. Talking heads.  New Scientist, 14 April 2001 issue, p. 26-29) that charts how her 
skull, found recently in a New York antique shop - she was smuggled out of Indonesia two 
decades ago, has been grist to the mill for the multiregionalists, already gleeful at the DNA 
sequence of Australia’s “Mungo Man” (See Out of Africa hypothesis confounded? above).  
Thoughtfully, Christine Soares also mentions the growing doubts that shapes of skulls and 
even whole skeletal anatomies can contribute a great deal resolving the multiregional vs 
out-of-Africa debate.  This arises from Todd Disotell’s studies of modern monkeys, where he 
found that genetically distant species had almost identical morphologies, whereas much 
more closely related species were the most different from each other cranially. 
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Impacts and human evolution  (April 2001) 

Few Earth scientists disagree with the notion that our planet’s evolution and that of its life 
has been repeatedly punctuated by catastrophic impacts with comets and asteroids.  The 
Moon’s surface is an excellent record of that bombardment in near-Earth space since about 
4.45 Ga ago, when it formed in orbit around the Earth.  Both dating of impact glasses from 
the Apollo programme and assessment of the relative ages of lunar craters provide 
continually refined statistics of the distribution of impact events of different magnitudes 
through time. 

Dr Benny Peiser, a social anthropologist at Liverpool John Moores University and Michael 
Paine, an impact researcher from the Planetary Society in Australia, applied these statistics 
to the roughly 5 Ma time span of human and hominin evolution.  They calculate that 552 
impacts that formed craters between 5 and more than 20 km across occurred on land 
during human evolution, with an additional 6 ocean impacts that could be expected to 
produce moderate to severe global climate disruption. So far, 32 impact craters have been 
discovered that are younger than 5 million years.  Earth's active erosion and sedimentation 
are like to have obscured more craters, even in such a brief period. 

No-one would seriously dispute Peiser and Pain’s calculations, but where they proceed from 
them is a different matter.  They assign an impact origin to the genetic bottlenecks, which 
seem to be implicated in speciation and which show up in modern human gene sequences 
(see More molecular evidence for Cro-Magnon migration into Europe above - and Eve never 
met Adam October 2000).  No doubt the aftermath of sizeable impacts would place 
terrestrial life under considerable stress, but to jump from impact statistics to a hypothesis 
of external causes for hominin speciation is not likely to find much support.  It does not use 
evidence at all, but probabilities, as often quoted that each of us is as likely to perish from 
extraterrestrial impact as from a firework accident or murder. 

The record of human evolution is blurred to a large degree by: 

1.  the tiny number of fossils 

2.  the dates assigned to those fossils 

3.  the significance assigned to their morphology by different palaeoanthropologists - there 
are "lumpers" and "splitters" 

4.  the total lack of knowledge about the interplay between physiology, culture and social 
interaction, as regards what constituted "fitness" in natural selection.  

Aside from the bottlenecks implied by modern human genetic diversity, or rather lack of it, 
we know little about when Orrorin, “Lucy” , H. erectus, “Bonzo” the chimp or fully modern 
humans appeared as species.  And there is another matter; the post-Miocene period has 
been punctuated by climatic shifts of dreadful magnitude that came thick and fast through 
Milankovich pacing.  To suggest any other trigger for speciation, without a “smoking crater” 
and a precise date coinciding with the first individual of a species, is neither sensible nor 
necessary - as if…  This is grandstanding, and the press have had a field day. 
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New human evolution web site (April 2001) 

Science magazine’s NetWatch (10 April 2001) includes news of the Becoming Human web 
site developed by the Institute of Human Origins at Arizona State University.  
http://www.becominghuman.org is multimedia, including a 30 minute “webcast” by Donald 
Johanson, the director, who found “Lucy” in 1974.  That can be skipped, and the meat found 
in various Exhibits, a glossary, references, links and news.  The site plans to launch a 
teachers’ resource centre in May. 

 

Far-Eastern control on African climate and hominid evolution (May 2001) 

The drying of East Africa’s climate since 5 Ma ago shifted the distribution of its ecosystems 
towards more widespread savannah.  In the most general sense that probably created 
conditions for ape speciation towards an upright gait and the potential for tool-using and 
growing consciousness that palaeoanthropologists visualize at the core of human evolution.  
The apparently dominant influence of North Atlantic circulation changes on climate 
fluctuations since then has suggested to many climatologists that the shift to glacial-
interglacial and dry-humid cycles, at high and low latitudes, stems from some trigger for a 
fundamental shift in that circulation.  The favoured process is the closure of open 
connection between Atlantic and Pacific Oceans when the Isthmus of Panama formed about 
5 Ma ago.  That transformed Atlantic circulation, and probably set in motion the Gulf 
Stream.  However, there are several such gateways whose affects on ocean circulation link 
to plate movements. 

One is the narrow passage between Indonesia and Australasia, which transfers Pacific water 
to the Indian Ocean.  Subduction permits Australasia to move gradually northwards, thereby 
narrowing the gateway and also shifting it relative to the major currents in the tropical 
Pacific.  Mark Cane and Peter Molnar of Columbia University and MIT have analysed the 
recent evolution of the Indonesian gateway (Cane, M.A. and Molnar, P.  2001.  Closing of the 
Indonesian seaway as a precursor to east African aridification around 3-4 million years ago.  
Nature, v. 411, p. 157-162; doi: 10.1038/35075500).  Their findings suggest that the main 
flow switched from warm, South Pacific surface waters to cooler waters that originate in the 
North Pacific at about 4 Ma.  Cooling of surface waters in the Indian Ocean would have 
reduced the amount of water vapour transferred to the air masses that are involved in the 
East African monsoons.  The reduction in seasonal rainfall would have dried that area 
substantially.  Though providing a plausible cause for regional climate change, the 
coincident transformations of two major ocean gateways adds greater complexity to the 
Plio-Pleistocene climate system.  In terms of modern climate, the Indonesian gateway 
provides a means of understanding the teleconnection that seems to exist from correlation 
between drought-flood cycles in East Africa and the El Niño - Southern Oscillation in the 
tropical Pacific. 

See also: Wright, J,D. 2001.  The Indonesian valve.  Nature, v. 411, p. 142-143; doi: 
10.1038/35075684. 
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Multiregionalists nailed by Y chromosome? (May 2001) 

One of the big problems in using genetic material from living people to chart relatedness, 
and perhaps evolutionary origins, is simply getting the material.  For the mitochondrial DNA 
studies that first hinted at a common African origin for all modern humans, the best 
material is placental tissue.  A focus on male lineage using Y chromosomes is not so difficult; 
it can be done using blood samples.  Nonetheless, a survey based on 12,127 samples from 
163 population is a monumental achievement (Ke, Y. and 23 others  2001.  African origin of 
modern humans in East Asia: a tale of 12,000 Y chromosomes.  Science, v. 292, p. 1151-
1153; doi: DOI: 10.1126/science.1060011). 

The significance of this study by a large team from China, the USA, Indonesia and Britain is 
that it focuses on the region most favoured by multiregionalists for the hypothetically 
separate descent of modern humans from ancient ancestors of Homo erectus stock in 
different parts of the Old World.  The male chromosomes all carry evidence of mutations to 
a Y-chromosome marker that originated in Africa, abetween 35 to 89 ka ago.  The huge mass 
of data from the whole of East Asia do not support even minimal contribution from any 
source other than one that originated in Africa around the time it is thought that fully 
modern humans began to leave in significant numbers. 

 

Fate of the Neanderthals (November 2001) 

 

Châtelperronian ornaments and tools produced by Neanderthals found in the Grotte du 
Renne,France. (Credit: Caron et al 2011, PLOS One. Fig. 1) 

Chris Stringer and William Davies report on two recent conferences about the Neanderthals 
in the 25 October issue of Nature (Stringer, C. and Davies, W 2001.  Those elusive 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0021545


Neanderthals.  Nature, v. 413, p. 791-792; DOI: 10.1038/35101688).  Debate continues on 
what happened to them, and why.  Assimilation by gene flow remains a possibility with a 
few researchers, despite the mismatch between fragmental Neanderthal DNA and that from 
modern people, and the inability to get Cro-Magnon genetic material is vexing.  
Acculturation - the influence of the behaviours of groups on one another - is also an 
unresolved issue.  At the centre of that particular debate are tools associated with late-
Neanderthal sites that bear close resemblance to those of early Cro-Magnons; the so-called 
Châtelperronian.  The problem is precision and accuracy of dating the material, which, of 
course, constitute the palaeoanthroplogist’s Sword of Damocles.  Dating using the decay of 
14C has long been a right old mess, what with variations in the cosmogenic productivity of 
the isotope, and the tendency of common bone samples to pick up stratigraphically younger 
carbon from humic acids in soils.  Charcoal is the material of choice, but, in the case of 
Châtelperronian artefacts, only associated bone seems to be available.  Help might be on 
the way in resolving inaccuracy that stems from variable 14C productivity by using marine-
core data to calibrate terrestrial 14C dates to calendar years (the “CalPal” curve).  It does, 
however, seem to be peeking over the horizon at present. 

One of the alternative processes that might have snuffed out Neanderthals is climate 
change.  High-resolution marine records are not too useful in that regard, because they 
reflect global processes, and Neanderthal demise was a regional issue.  Pollen records from 
lake sediments in Italy now reveal the intricacies of European climate during the critical 
period around 30 ka.  It was time of rapid fluctuations in tree cover.  However, similar rapid 
vegetation shifts occurred long before modern human influx, and the Neanderthals survived 
them.  One possibility, allied to the competitive-disadvantage hypothesis, is that Cro-
Magnons brought a steppe culture with them, which allowed them to occupy open country 
more successfully than Neanderthals used a  woodland culture. 

The topic is stymied by imprecise dating (it can be as bad as ± 4 ka), so that open-season for 
speculation is protracted.  There is a reluctance to consider extinction through epidemic 
diseases brought by newcomers, and against which Neanderthals had no immunity.  Disease 
has played such a huge role in population crashes throughout recorded history, that for it 
not to be at the forefront is curious.  It is a widely supported hypothesis for extinction of 
large mammals that coincided with first entry by modern humans into the Americas ( see 
Late Pleistocene mass extinction – Palaeobiology July 2001).  That would have had to involve 
jumps between species, rather than simple transmission of killers such as measles between 
genetically very similar populations of humans. 

 

En route out of Africa (November 2001) 

Finds of H. erectus and artefacts in China and Georgia date back as long ago as 1.8 Ma; the 
earliest signs of massive diffusion of early humans protected by their culture from entirely 
new climates and surroundings.  The great question is, “Which way did they go?”  To many 
palaeoanthropologists, obstacles presented by the Arabian Desert and Caucasus Mountains, 
favoured exit from Africa via the Straits of Bab el Mandab (closed at that time) and coastal 
diffusion.  It now seems that movements of early humans did reach the Levant at a very 
early date.  Ron Hagai and Shaul Levi have produced strong evidence for H. erectus’ 
presence in the Dead Sea rift at around the same time (Hagai, R. and Levi, S.  2001.  When 
did hominids first leave Africa?: New high-resolution magnetostratigraphy from the Erk-el-

https://phys.org/news/2012-10-neanderthals-chtelperronian-cultural-diffusion-humans.html
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Ahmar Formation, Israel.  Geology, v. 29, p. 887-890; doi: 10.1130/0091-
7613(2001)029<0887:WDHFLA>2.0.CO;2).  They found that sediments enclosing primitive, 
Oldowan tools (but no skeletal remains) accumulated during the period between two 
magnetic polarity reversals.  With other evidence, these correlate with the Olduvai subchron 
from 1.96 to 1.78 Ma.  Definitely a “first” for the Middle East, but by no means proof that 
this lay on the route to wider colonization, even at Dmanisi, across the Caucasus in Georgia.  
Little would prevent easy diffusion from East Africa along the proto-Nile or the Red Sea 
coast to reach the Dead Sea rift, but the obstacles to the north and east of Israel would have 
been far greater for poorly clad and equipped Erects. 

 

Length of childhood and the growth of teeth (December 2001) 

Unsurprisingly, palaeoanthropologists pay a great deal of attention to teeth and have 
friendly relations with dentists. The tendency of our ancestors’ remains to be gnawed and 
otherwise dismembered left more of them around than other skeletal bits and pieces.  
Based on the old adage that we are what we eat, teeth reveal a great deal about hominin 
habits.  They also take up trace elements from the environment in which individuals lived at 
an early age, thereby giving hints to migration.  Astonishingly, tooth enamel grows day by 
day, and tooth development can be charted with great precision.  Together with the timing 
at which different teeth erupt in juveniles, fossil dental records potentially allow researchers 
to detect when in human evolution the unusually extended childhood of humans first 
appeared, and whether it developed gradually or suddenly.  The particular focus is on teeth 
from prematurely deceased hominins.   

Modern humans’ rates of enamel growth is much slower than that in apes.  Despite the 
many signs of a profound physiological differentiation between apes, australopithecines and 
early species of Homo, as far as tooth growth goes, they are all similar (Dean, C. et al. 2001.  
Growth processes in teeth distinguish modern humans from Homo erectus and earlier 
hominins.  Nature, v. 414., p. 628-631; doi: 10.1038/414628a).  The teeth of each grew 
faster than in modern humans.  In dentition at least, there is little sign of an advance in 
childhood development even in anatomically very modern-looking H. erectus.  That must 
have taken place in early modern humans, and needs to be checked in them and our co-
descendants, the Neanderthals. 

Teeth provide by no means the whole story.  The near-complete skeleton of the famous 
Turkana Boy provides lines to suggest that when he died, his growth was well within the 
range of modern human development (Moggi-Cecchi, J. 2001.  Questions of growth.  
Nature, v. 414, p. 595-596; doi: 10.1038/414595a).  It seems unwise to rely entirely on 
teeth.  One possibility is that several important features (brain size, growth of tooth enamel, 
and even bipedalism) may have undergone repeated evolution - two steps forward, one 
step back?  
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