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Introduction: Enter the Dragon


The Harbin fossil cranium is an exceptionally well-preserved archaic human skull that was reportedly discovered in 1933 during the Japanese occupation of Manchuria. The skull was found by Chinese labourers who were building a bridge over the Songhua River in the city of Harbin, in the northeastern province of Heilongjiang. The skull was concealed from the Japanese in an abandoned well and only came to light in 2018 after the worker responsible told his grandson about it shortly before his death.


The skull is thought to have belonged to a male aged about fifty. It is massive in size, larger than those of all other known archaic humans. The braincase is relatively long and low, unlike the globular braincase of a modern human. The browridges are massive, like those of a Neanderthal. Only one tooth is still present, a left molar. The cranial capacity (brain size) is 1,420 cc, comparable to that of a modern human or a Neanderthal, and much larger than that of earlier humans such as Homo erectus, Homo naledi, or Homo antecessor. Overall, however, the Harbin skull is distinct from other Middle or Late Pleistocene human species, such as Homo sapiens, Homo erectus, Homo neanderthalensis, or Homo heidelbergensis.


The age of the skull has been widely reported as 146,000 years, but this is only a minimum age. The circumstance of the excavation makes dating the skull problematic, as there is no clear archaeological context. However, researchers have managed to constrain the age of the skull by optically stimulated luminescence (OSL) [1] to 138,0000–309,000 years old, and uranium-series dating gives a minimum age of 146,000 years. Accordingly, the skull could be anything from 146,000 to 309,000 years old1. This date range lies within the late Middle Pleistocene period. The cold climate of northeastern China means that there is a good chance that DNA has been preserved in good condition and could possibly be recovered from the skull, although this has not yet been attempted.


The skull has been studied by an international team led by Qiang Ji, Professor of Palaeontology at the Hebei GEO University, Shijiazhuang. The team includes Chris Stringer, Research Leader in Human Origins at the Natural History Museum in London, who claimed that the Harbin skull is the most important fossil he had seen in 50 years. In June 2021, three papers were released in The Innovation, an open-access online journal published by Cell Press in partnership with members of the Youth Innovation Promotion Association of the Chinese Academy of Sciences.


The researchers claim that the skull represents a new human species, named Homo longi and nicknamed ‘Dragon Man’. The specific name is derived from the geographic name Long Jiang, which is a common name for the Heilongjiang Province and means ‘dragon river’. Homo longi is claimed to be a sister group to Homo sapiens and is more closely related to modern humans than are Neanderthals. This conclusion is based on a technique known as cladistic analysis. If correct, our understanding of this late period of human evolution will have to be drastically revised.






Recent Out of Africa vs multiregional continuity


Our understanding of human evolution has undergone many paradigm shifts in the last forty years. Historically, there were two competing theories. The Recent Out of Africa hypothesis proposes that our own species, Homo sapiens, emerged comparatively recently in Africa, before spreading globally and replacing archaic species such as the Neanderthals and Homo erectus. The rival multiregional continuity hypothesis proposes that the archaic humans were actually earlier forms of Homo sapiens and that modern humans emerged gradually throughout the Old World from these regional populations.


It should be borne in mind that much of the fossil evidence favouring a recent African origin for Homo sapiens has only been discovered or accurately dated since the late 1990s. Unable to distinguish between the two rival theories with the fossil evidence then available, researchers turned to genetics. They mostly focused on ordinary nuclear DNA, but a breakthrough came from geneticist Allan Wilson and two postdoctoral researchers at the University of California, Berkeley, Rebecca Cann and Mark Stoneking. They studied patterns of mitochondrial DNA variation in people from five geographic populations around the world: Africa, Asia, Australia, Europe, and New Guinea. 


Unlike nuclear DNA, mitochondrial DNA is not found in the nuclei of cells of living organisms. Instead, it resides in small quantities in small, membrane-enclosed bodies known as mitochondria. These are also found in the cells of living organisms, but they are separate from the nucleus. Their main function is to generate a substance known as ATP, which is used to provide energy for various cellular processes. Mitochondria are often described as the cell’s ‘batteries’. They were probably once free-living bacteria that took up residence inside cells about two billion years ago and established a symbiotic relationship with them. Although they are no longer capable of independent existence, mitochondria have retained a small amount of their own DNA, known as mitochondrial DNA or mtDNA, to distinguish it from nuclear DNA.


All mammals, including humans, inherit mitochondrial DNA solely from their mothers. The mitochondria in a sperm cell are located in the whiplash tail, which is discarded after fertilisation, and never becomes part of the fertilized ovum.  Because the maternal mtDNA does not recombine with that from the father, it is useful for tracing maternal lineages. Given the limitations of genetic sequencing techniques of the 1980s, it was far easier to track mitochondrial than nuclear lineages over many generations.


In January 1987, Wilson’s team published their mitochondrial results in the journal Nature. They had discovered that the entire human population of the world could be arranged into one family tree with 133 different maternal lineages. There was a split between the African and non-African populations, with the former showing a far greater number of lineages. This implied that the African population had been established for longer than any other population, in turn implying that modern humans had originated there2.


By invoking a principle known as the genetic clock, it was also possible to estimate the extent to which the various mitochondrial lineages had diverged from one another since the time of their common ancestor, taken to be the mitochondria of one woman. In all biological entities from coronaviruses to humans, genetic material undergoes occasional mutations. These occur at a roughly constant rate and hence the ‘genetic distance’ between two species (the differences between equivalent genetic sequences) will be related to the divergence time, or time since these species last shared a common ancestor. To obtain the divergence time in calendar years, it is necessary to determine the rate at which genetic distances increase with time. The most common approach is to look at genetic distances for species where actual divergence times are known from the fossil record, from which divergence times are calculated for other species.


Wilson, Cann, and Stoneking estimated that the divergence time was about 200,000 years and that the world’s population today can trace their mitochondrial DNA to one African woman who lived about 200,000 years ago. The story made the front cover of Newsweek, under the headline “The Search for Adam and Eve”. Inevitably, this one woman became known as ‘Mitochondrial Eve’, although the term is a little misleading. If it had been possible to use another part of the human genome, it would have yielded lineages that led back to a different ancestor. Nor was Mitochondrial Eve the only woman alive at the time, but the mitochondrial lineages of all her contemporaries ended at some point with women who did not have any daughters.


Later work, involving male Y-chromosomal DNA3–8, and finally nuclear DNA4,9–12, refined but did not fundamentally alter the conclusions drawn by Wilson’s team. Homo sapiens was a recent African species, only the latest of many human species. But who were these earlier humans, and what happened to them?






The first humans


The first humans are now thought to have emerged around three million years ago, during the later stages of the Pliocene epoch. The Pliocene was a period of global cooling that would culminate 2,588,000 years with the transition to the Pleistocene, an epoch of recurring ice ages and episodes of cold, arid climate. There is no doubt that these changes have profoundly affected human evolution. Climate change, of so much concern today, has long played a major role in human affairs.


Homo, the genus to which all humans archaic and modern belong, probably emerged from an australopithecine ancestor in Africa about three million years ago. The more apelike australopithecines, including the famous Lucy (Australopithecus afarensis), walked on two legs like humans, but their brains were no larger than those of chimpanzees. Fossil australopithecine remains date from 4.2 million years ago to as late as 1.0 million years ago, well into the career of Homo. About ten different species are typically mentioned in the literature, mostly from East Africa or South Africa, although remains have been found in northern Chad. It is not known which, if any, of these was directly ancestral to Homo.


The oldest fossil human remains discovered to date is LD 350-1, a partial lower jawbone from Ledi-Geraru, in the Afar region of Ethiopia, which is thought to be around 2.75–2.8 million years old13. By 2.33 million years ago, early humans were living across much of Africa. At least three closely related human species have been recognised in the fossil record: Homo habilis (‘Handy man’), Homo rudolfensis (‘Man of Lake Rudolf’), and Homo erectus (‘Upright man’)14. African Homo erectus is sometimes described as Homo ergaster (‘Working Man’). Other fossil finds have been described as, Homo pekinensis (‘Peking [Beijing] Man’) and Homo georgicus (‘Georgian Man’). Some argue that they are all part of a single evolving lineage of Homo erectus rather than multiple species, quite variable in brain and body size and that some populations were more modern than others15,16. It is worth bearing in mind that the fossils we have are widely separated both in time and geographically, and they represent only an infinitesimal fraction of the hominins that lived throughout this lengthy period. Nevertheless, it is highly likely that the various hominin populations could and did interbreed on occasions. 


By 1.85 million years ago, early humans were in Georgia17; they were in China no later than 1.63 million years ago18 and probably much earlier19, and on the island of Java by 1.3 million years ago20. Europe seems to have been settled rather later. The earliest evidence for humans in Europe is a 1.22 million-year-old fragment of a lower jawbone and an isolated lower left fourth premolar, both from the same individual, the site of Sima del Elefante (‘Pit of the Elephant’) site in northern Spain21. Possibly Early Pleistocene humans were constrained by latitude, and regions north of the 40th Parallel (the latitude of Valencia, Sardinia, and Ankara) could only be occupied during the warm interglacial periods between ice ages22.


Early humans possessed larger brains than the australopithecines and were capable of making a variety of stone tools characterised by the Oldowan and Acheulean traditions. The Acheulean hand-axe is the earliest artefact that was clearly beyond the ability of an ape to manufacture. However, the average brain size of Homo erectus was only around 950 cc23, just over two-thirds that of the modern human average, albeit both vary considerably.






Muddle in the middle


The fossil record shows that there was a substantial increase in brain size around 600,000 years with the appearance in Europe and Africa of hominins with a typical cranial capacity of around 1,200 cc or 90 per cent of that of a modern human24. Their appearance coincides broadly with the transition from the Early to Middle Pleistocene 777,000 years ago, when the swings between a prevailing warm, wet climate and a cold, arid climate increased in intensity25,26, with significant environmental consequences. The effects of climate change were at their greatest in Europe, but Africa did not escape entirely: during warm periods, the Sahara supported rich, well-watered, and varied environments, where hominin populations might have been widespread; during cooler periods, however, it became an arid, inhospitable desert. Only in Asia did the climate remain relatively stable
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