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Abstract: With the development of paleogenetics in the past decade, it has become evident
that modern humans do not have a phylogenetic origin in the appearance of a new species
Homo sapiens; therefore, anatomical, behavioral and genetic aspects of modernity are
not the consequence of the same, single event. In this paper, we examine the evidence for
anatomical, behavioral and genetic modernity in East Asia. In each case, modernity can be
understood as part of a multiregional evolutionary process, rather than as an entity. Although
these three aspects of modernity are somewhat independent, each evolving at different times,
they are linked through demographic changes that began in the late Pleistocene - increased
survivorship and population expansions that changed the course of human evolution.
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1 The pattern of human evolution

The human lineage originated in Africa, near the end of the Pliocene. The time of origin of
this lineage, the unique ancestors of recent and living human populations, is defined by when

it became distinct from other australopithecine lineages. Some researchers regard the lineage

[1,2]

as synonymous with the human species itself, Homo sapiens'”~, using a phylogenetic

definition” of Homo sapiens, rather than an anatomical one. The time of origin may be 2.3

"I or possibly a few hundred thousand years

older based on the first appearance of Australopithecus africanus in East Africa, at Garhi®.

myr, relying on the Hadar specimen AL-666

Later, beginning slightly less than two million years ago, the human species began to grow
in number and expand in range, although it remained quite small for most of the Pleistocene,

totaling as little as one million or less'®.

For most of the time Homo has existed, until recently, half or more of these populations
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lived in Africa'”, and the remainder dispersed unevenly across the rest of the inhabited old
world. Because most people lived in Africa, most gene flow within Homo was from Africa to
the more peripheral populations of Eurasia. The human population grew slowly throughout
the Pleistocene, changes in the rate of population size increases only began to significantly
accelerate just before the Neolithic, and this acceleration continued and increased during the
time that humans learned to control their food resources'™ and agriculture and domestication
became common. The accelerated population size increases continued to the present, with
different rates in different regions. As a result population sizes and their distribution have
changed dramatically, and Africa is no longer the most populous region of the world. Those
parts of the world, such as East Asia, where soils were fertile and/or animals that were
suitable for domestication were found became the most populous, and today these regions

are where the highest population numbers and densities are found.

From a multiregional perspective, the human species evolved as its populations increased
in size, from the beginning of the Pleistocene when initial geographic dispersals from
Africa led to distinct populations established around the tropics and semi-tropics of Eurasia.
Subsequent dispersals, size expansions, and population movements created a network
of related populations encompassing the inhabited world. This evolutionary pattern was
structured by the initial and ongoing geographic dispersals of human populations”. Their
continued interconnections through gene flow and population movements allowed adaptive
genes and behaviors, under selection, to spread throughout the human range as people
with them had more surviving offspring. This assured that the trends in human evolution
became universal and the genes that made us human were everywhere. But the dispersals
of adaptive genes and behaviors were uneven and some populations remained isolated for
long periods of time. Genes dispersing when contacts were reestablished can be identified
because they are much older than the time they first appear in the populations with

95[10]

reestablished contacts. This phenomenon, called “introgression™ ™ , demonstrates a human

past in which there were subspecies.

Human populations have existed within this network for most of the time of Homo sapiens,
virtually every one with both multiple ancestors and multiple descendants: an ethnogenetic
pattern'""’. Each of these populations was unique because of their individual histories and
adaptations, but each of them was also part of this human network, interconnected by gene

flow and population movements.

Multiregional evolution, which models the human evolutionary process as this dynamic
network of populations, was first fully published in 1984"* by Dr. Wu Xinzhi of the IVPP,
Beijing, Dr. Alan Thorne of the Department of Prehistory, Australian National University,
Canberra, and one of us, Dr. Milford Wolpoff of the University of Michigan, Ann Arbor. The
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key elements of the multiregional pattern begin with the global evolutionary changes under
selection that were created by the dispersal of adaptive genes'"”’ for language, intelligence,
technical skills, and other factors that help make us modern humans. Each of these important
elements began in different places, but all of them ended everywhere, and modernity is
what we are today. Several lines of evidence indicate that this pattern of modernity is based
on the evolutionary changes described above, and not on massive population or species
replacements. The persistence of regionally dominant features in various parts of the world,

specially the peripheries — “regional continuities™'"

- demonstrates that replacement did
not take place; replacement would obliterate the earlier features. Moreover, genetic data
now confirm the exchange of genes between different populations of archaic humans, and
between archaic and modern humans, supporting earlier anatomical observations. Therefore,
it is most likely that the global changes in the history of Homo came from genes dispersing
through a network of populations, under selection, and not successive widespread population

or species replacements.

2 Complex modern human origins in East Asia

2] in the context of the fossil evidence

Multiregional evolution was first explained in detail
for human evolution in East Asia. The East Asian fossil record shows that there was a
complex origin for the modern humans in the region'”. Modern East Asians did not begin
as an intrusive species that replaced earlier hominids, as once thought. The continuity of
regionally predominant features in East Asia throughout the Middle and Late Pleistocene
shows that recent and modern East Asian populations are not the unique descendants of
invading Africans. Their ancestry includes Africans, but also other human populations that
entered East Asia at various times from both north and south, and also includes earlier East
Asians. The archaeological record also indicates this pattern, in which there were a number
of dispersals into Asia, not always from the same point of entry''®. The key anatomical
observations that helped establish this complex view of East Asian origins and evolution
include the many regionally predominant features found to span the time of the human
habitation of East Asia, that provide evidence that earlier East Asians are part of this complex

ancestry. Following Wu Xinzhi'"”

and others, today we recognize that the long-lasting
regionally predominant features in East Asia are exemplified by (but are not limited to) facial
characteristics such as the common presence of: a more or less horizontal line formed by the
sutures between the nasal, maxilla and frontal bones; an antero-lateral forward facing surface
of the frontosphenoidal process of the zygomatic bone; flat nasal root quadrangular orbit
shape with the infero-lateral margin rounded; a close to vertical nasal profile, at least for the

upper part of the nose; flat or slightly concave bone surface between the pyriform aperture
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and the orbit; curved surface on the lower margin of the zygomatic process of the maxilla;
shovel shaped incisors (all 23 Pleistocene upper central incisors from China are shovel-
shaped) wherein the crown surface is flat and the marginal ridges well-developed!®.

That regionally predominant facial features exist for East Asians has an important implication
for identifying modern humans everywhere. Had modern humans evolved recently as a new
species with unique, modern anatomy, behavior, and genetics, their identification would be
quite simple because all of these elements would be tied together in an exclusive package

that clearly identified the new species when it first appeared, and reflected its unique attributes.

But both anatomical variation and genetic analysis show a much more complex
evolutionary pattern. Africans play a significant role in the evolution of all populations

¥ Moreover, Africans were not the sole

of Homo, but not the role of the sole ancestor
purveyors of modernity. Although African population expansions were highly influential
in the evolution of modernity, the Africans considered the earliest modern humans are not
particularly “modern” and, conversely the remains considered to be early modern human
found away from Africa are not especially similar to recent and living African populations.
For instance, considering the Skhul site”", there has been much discussion about the
modernity and affinities of the Skhul males such as Skhul 4, 5 and 9, but none of them
are generally identified as African. Less well-preserved females such as Skhul 2 raise the
issue of their modernity since Skhul 2 preserves a mixture of features unmatched in any
recent or living woman from anywhere. These include an exceptionally great interorbital
distance, and a supraorbital torus that is quite is thick and continuous across the forehead,
projecting strongly from the frontal squama so that there is a deep, strongly expressed
supraorbital sulcus above and posterior to the torus. The earliest modern samples from
other regions across the old world are also not especially like Africans®', nor is there
genetic evidence of an African bottleneck at this time"”.

It is quite clear from the last decade of discoveries in paleogenetics, the study of ancient
genes preserved in fossils, that modern humans everywhere have a complex ancestry.”' The
pattern of descent that makes this ancestry complex is revealed by instances of numerous

[22]

and significant cases of interbreeding between Neandertals, Denisovans ', and populations

emerging from Africa” ", As we described it above, this is an ethnogenetic pattern.

Today, both Asian and European populations have Neandertal-specific genes. Recent history

of dramatic population expansions and local replacements beginning in the Neolithic™”

strongly influences the distribution of surviving Neandertal nuclear genes all over the
world”® outside of Africa. In the recent past the number of Neandertal genes in Europeans
was higher than at present; for instance, about 10% of the DNA recovered from “Otzi”, the

[29]

5,300-year-old Copper age Tyrolean Iceman is of Neandertal origin, compared to about
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4% in living Europeans.

The fact of Neandertal interbreeding with some of the ancestors of East Asians is also
incontrovertible. Some of this intermixture quite likely happened in Western Asia at the
beginning of the Late Pleistocene"”, where analysis of the well-published fossil remains
from Skhul and Tabun"'** reveals a mixture of anatomical features” from dispersing
Africans and from local populations with both East Asian and European roots. From
Western Asia there were continued dispersals to Europe and across the rest of Asia through
the Middle and Late Pleistocene”". Populations in Europe and China today have different
frequencies of Neandertal-derived DNA sequences. Because most of them are quite rare,
Hawks and Throckmorton argue™: It is plausible that genetic drift has played a large role in
differentiating these populations. ... this hypothesis predicts that the actual size of these Late
Pleistocene populations was very small relative to contemporary populations within Africa,

and compared to their descendants after 30,000 years ago( p. 345).

Therefore, the distribution of Neandertal-derived sequences indicates gene flow and also that
population sizes in East Asia (and other peripheral regions) before 30,000 years ago were

extremely small.

This was only one of many instances of gene flow from the center to the edges of the
human range. Ancient populations of Asia also mixed with local Denisovans. The archaic
Denisovans lived over an extraordinarily broad geographic and ecological range, from
Siberia to tropical Asia”®. Their appearance in Asia was more recent than the populations
carrying Neandertal genes, but older, in turn, than the most recent significant dispersals into
the region.

These multiple dispersals and subsequent mixtures of East Asian ancestors with Neandertals
and Denisovans describe the most recent part of a complex series of interactions that took
place across Asia over a long time span”’, combining gene dispersals that were mostly from
the more heavily populated regions of Africa, with the more ancient East Asian populations
who contributed some of the regionally predominant features that continued to recent or
present times. It is a pattern that demonstrates while there were many cases of mixture and
local replacements, none of the dispersals resulted in complete replacement across Asia.

Thus Asia remains the best-documented example of multiregional evolution.

3 What does it mean to be modern?

The mixtures of human populations described above indicate that modernity in East Asia

(and elsewhere) is not the result of a new human species replacing a more ancient one (or
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ones). Because living populations do not uniquely descend from any single recent source,
modernity is not a single thing, or a single event. 1t is therefore difficult to define. However,
the fundamental common denominator underlying any meaning of modernity within our
complex evolving lineage is that it describes all living human populations and their recent

ancestors”®**",

The way we look at it is that there are anatomical, behavioral, and genetic facets of
modernity, and that while related, they are not three aspects of the same thing. Each of these
has different meanings that can best be understood by viewing them as processes evolving
at different times in differing patterns. “Different”, however, does not mean completely
“independent”. Both paleogenetics and a better understanding of modern genetic diversity,
demonstrate how genetic, anatomical, and behavioral modernity are intricately related. They
address three different aspects of humanity that are united in ways that are best expressed by
the precept that all recent and living humans are modern and related to each other, to a large
extent, through the demographic changes beginning in the Late Pleistocene and dramatically
accelerating in the Neolithic.

Thus we describe modernity as a complex process which has observable manifestations in
the anatomy, behavior, and genetics of recent and living humans. These aspects of modernity

arose as different gradual™”

processes over a long timespan. The past is quite different
from the present, and modernity today is not a specific event but the current condition of
an ongoing process of change. The process today is an evolutionary pattern of changes
that differs from the older archaic patterns in both tempo and mode. In the modern pattern,
there are increasingly rapid biological, genetic, and social changes within our worldwide,
interconnected human species. These changes create three of the most unique aspects
of humanity today and therefore of modernity: 1) ongoing, rapid, accelerating genetic

1 associated with the

evolution; 2) a significantly mixed ancestry for human populations
absence of human races'” despite extensive geographic variation, because of the existence of
widespread, exogamous, genetic ties between groups; and 3) the consequences of increased
longevity™' in multigenerational relationships: grandparents, and the wider kinship/social

systems that develop around them'**!,

4 The three faces of modernity in East Asia

4.1 The three faces of modernity East Asia: anatomical

Anatomical modernity has always been difficult to define!*’; this is because modernity is a
process that took place in many regions across the world, and is not the result of the dispersal
of modern people from Africa! with a unique, defining “package” of features. Many of the
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characteristics often said to be diagnostic of modern humans actually appear independently,
at different times and not always first in Africa. East Asia is generally not at the late end of
a process wherein modernity spreads. Quite to the contrary, some widely dispersed modern
features appear there first, for instance the maxillary notch™*”, present in facial remains from
the Lower Cave Zhoukoudian. Most elements of a true chin appear together at just about the
same time in China, the Levant, and South Africa, as described below.

The earliest fossils recognized as “modern” from regions away from Africa, as we noted
above, are neither particularly similar to Africans in appearance, nor particularly modern
in the sense of being similar to people living today””. Early expressions of anatomical
modernity vary by region, a result of global trends coupled with regional variations, and a
consequence of mixture. Genetic evidence demonstrates that Africa plays an important role
in this process as the center of the human range with the highest Pleistocene population
numbers, but the process of modernity was long-term and complex, and involved the mixture
of African populations with those from other regions, mixtures of extra-African populations
with each other, and significant changes in selection. For instance, from Europe to East Asia,
regions furthest from Africa, modern human populations are on average more gracile, with
crania smaller, thinner, and more rounded than their Late Pleistocene predecessors from the
same regions. One might assume this gracility to be a consequence of genetic influences
from Africa, spread by dispersing gracile Africans. But it is not evident that dispersing
Africans themselves were especially small or gracile.

In East Asia, human remains from the later part of the Middle Pleistocene are not
anatomically modern, in that specimens like them are not found among recent or living
populations from the region, and yet they share some features with penecontemporary
specimens from other areas of the world that differ from earlier “Homo erectus” remains.
These features include more globular crania with a rounding of the posterior portion of the
skull, expanded frontal breadth and occipital plane elongation associated with a reduced
nuchal torus and the separation of opisthocranion from its midpoint. Nevertheless, the
Middle Pleistocene East Asian crania are long and relatively low with prominent supraorbital
tori. Dali'* (Shaanxi Province) and Jinniushan™ (Liaoning Province) are the two best-
preserved of these crania, and there is a partial skeleton associated with Jinniushan with
evidence of a relatively large pelvis supporting a broad, barrel-shaped trunk similar to both
Neandertals and to earlier Middle Pleistocene specimens such as the pelvic remains from
Sima de los Huesos in Sierra de Atapuerca®”. Some of the facial features are regionally
predominant throughout the Pleistocene, with characteristics as reported above.

We begin with the continuation of the regionally predominant features from pre-modern East
Asians of the early Late Pleistocene as a demonstration that later arriving Africans alone cannot
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have been unique ancestors of early modern East Asians. Maba (Guandong Province)”” and
Xujiayao (Shanxi Province) are early Late Pleistocene East Asians from northern China
with larger crania than their Middle Pleistocene predecessors. The Xujiayao remains are
incomplete and fragmentary; vault fragments are quite thick, in some cases thicker than
Zhoukoudian specimens and always within their range. The parietals suggest low but curved
vaults with prominent temporal lines but lacking angular tori or sagittal keels. The two
partial occipitals are much less angled than the earlier specimens, with rounded posteriors,
weak nuchal tori, and extrasutural bones at lambda. A mandibular ramus is short and broad,

and the juvenile maxilla holds a shovel-shaped incisor with strong marginal ridges bordering

Liujiang Keilor

Fig.1 The most complete early modern crania from different regions

“Modern” is not the same as “African”. Herto"”" is the earliest complete near-modern human
cranium from Africa, and Jebel Irhoud 1, almost as complete, is somewhat later. These crania, to the
far left, have African features that might be expected to disperse if modernity was an African change.
They are shown here with the (later dated) earliest complete or almost-complete modern crania from
(left to right) Europe (Pestera cu Oase 2°%), East Asia (Liujiang)®”, and Australia (Kow Swamp 1
and Keilor). These are the earliest specimens with sufficient preservation to reflect facial anatomy
without the bias that often comes with reconstruction. The anatomical features of Herto and Jebel
Irhoud 1 are not compelling as exclusive anatomical sources for the shared modern features in the
other specimens. It is difficult to demonstrate that populations represented by Herto and Jebel Irhoud
are uniquely ancestral to the later remains, but it is also difficult to disprove the broader hypothesis

that they are among their ancestors. The broader hypothesis is supported by paleogenetics.
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a flattened crown with a basal tubercle. It is less prognathic than its Zhoukoudian or

Jinniushan counterparts.

Maba is a partial calotte with upper face with distinct laterally thinning supraorbital tori
projecting from the frontal squama and arching over rounded orbits in a manner reminiscent
of earlier East Asian crania. The upper face is very flat across, the orbits and cheek below
are anterior-facing and (like Dali) the nasal bones are narrow compared with the broad
interorbital area and meet at the midline in a narrow ridge. The nasal suture with the frontal
is flattened, on the same horizontal plane as the adjoining suture between maxillary and
frontal bones. The forehead has an enlarged frontal boss, which bulges centrally very much
like the Zhoukoudian foreheads. A weak sagittal keel begins at its center. Maba has vault
bone thinning comparable to Jinniushan, smaller central and lateral supraorbital heights, and

a somewhat higher nasal angle, beginning somewhat inferior to the top of the nose.

The earliest specimen with unarguably modern human anatomy is the Zhirendong
(Guangxi Zhuang Autonomous Region) mandible”. The Zhiren cave layer with human
remains, including a mandible with a chin, is of late Middle or earlier Late Pleistocene age,
stratigraphically higher U-series dates indicate a minimum age of ~100 kyr, the same age or
somewhat older than the Klasies River Mouth mandibular sample from South Africa, which
it resembles where features can be compared. The Zhiren 3 mandible has a distinct triangular
trigonum mentale projecting slightly from a vertical symphyseal surface whose angulation
“is above those of all Middle and Late Pleistocene archaic humans, slightly above those
of the sub-Saharan African and Middle Paleolithic modern human samples, and exceeded
only by the interquartile range of the earlier Upper Paleolithic sample” (ref. 54, p. 19202).
Above the eminence there is a concave incurvatio mandibulae and a crest extends along
the midline of the anterior symphysis from the superior aspect of the mental trigone. This
crest and the trigone below are bordered by distinct incisura mandibulae anterior. In all, this
anatomy describes a thoroughly modern chin®”. In most respects the Zhiren 3 mandible

3¢ The Klasies mandibles have

resembles mandibles within the Klasies River Mouth sample
a significant range of symphyseal height, angulation, and chin development, and Zhiren 3
fits within it. Zhiren 3 is quite similar in size and symphysis verticality to one of the smaller
specimens, KRM 14695, but its trigonum is more distinctly developed, similar in its anatomy
to KRM 21776, with which it also shares a crest extending from the apex of its trigonum
along the sagittal plane to between the I1 sockets. Insofar as it also fits within the range of

131

variation, the Zhiren mandible also resembles mandibles from Skhul”", of slightly younger

age, in that it fits within their anatomical range.

Younger Late Pleistocene cranial remains preserving diagnostic modern Asian characteristics

come from Southeast Asia (including Indonesia) and continental East Asia. In Southeast
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Asia the recently discovered ~50 kyr Laotian specimen Tam Pa Ling has cranial features
such as the distinct superciliary arches and a rounded sagittal contour with parietal bossing
which are the normal conditions for many recent crania, but are unlike Late Pleistocene East

b7 are shoveled in the Asian

Asian crania such as Maba and Xujiayao. Maxillary incisors
manner that persists throughout the Pleistocene, with marginal ridges bordering a straight
crown face!"”. As seen from above, the upper facial contour as defined by the superior orbital

margins is flattened.

Moh Khiew"" from Thailand is a much more recent (~26 kyr) adult female burial
including much of a cranium and mandible, with all teeth represented. Systematic dental
and osteological comparisons are provided and a “close affinity to the Shandingdong
female (103), among other things, is suggested. These affinities are not unique and close
phenetic affinity is also shown with the Coobool Creek (Australia) female sample. The
authors conclude: “it was a member of a population of Sundaland dwellers during the Late
Pleistocene, who may share common ancestry with the present-day Australian Aborigines

and Melanesians”.

The human remains from Wajak, discovered in the late 19" century, have been well
described”™ but are of uncertain age. The cranial remains show what have often been
described as a mixture of East Asian and Australian characteristics. Both cranial specimens
lack a supraorbital torus, and only Wajak 2 has any expression of a lateral torus. These
features, the shape and slope of the Wajak 1 forehead and the broad interorbital area are
similar to Shandingdong 101 and the flatness across the nasal bones resembles Liujiang. The
late Alan Thorne often presented Wajak 1 as an anatomical link between Liujiang from East

19 concluded

Asia and Keilor from Australia, and writing together, Wolpoff, Wu, and Thorne
(p. 440): “while they resemble the Australian populations in a number of features, we concur
that the Wajak remains seem to reflect the effects of gene-flow from the north.” Now, direct
U-series dating of human bone fragments from Wajak 2 and 3 bracket the remains between
37 and 28 kyr'®", and from our perspective Wajak represents the southern-most extent of
East Asian characteristics in the later Pleistocene. Apart from demonstrating the range for
East Asian features, it does not seem that these Late Pleistocene remains from Southeast
Asia specifically or especially address East Asian evolution. Their importance lies in
understanding Late Pleistocene population dynamics in the region more broadly, stretching

from Sundaland to Sahul.

In continental East Asia, the earliest of the early modern crania from the Late Pleistocene
are from Laibin (Chilinshan), Laishui, Liujiang, Shandingdong, and Ziyang®**’. These
crania are modern in that they are recent, have anatomical features that are not unusual for

recent and living humans, and to some extent resemble recent or living East Asians. But
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not all of the dates associated with these crania are certain, some are basically unknown
because of uncertain stratigraphic contexts. The Ziyang (Sichuan Province) provenience is
unclear and while Liujiang, Guangxi Province, is reported to have an early date, in fact it has
been variously dated to ~20, 67, 111, 139, or >153 kyr[64], and the association of the dates
with the skeleton is uncertain®. This is unfortunate since it is the most complete cranium
of this group and there are postcranial remains as well. It is possible that the cranium and
postcranial remains fell or were thrown into a fissure that opened into older deposits in the
cave, in a manner that is similar to what has been suggested for Jinniushan. The Liujiang
cranium retains a number of specifically East Asian features, including the facial flatness,
proportions and orientation of the nose, rounding of the lower outside borders of the orbits,
and the weak shoveling of the lateral incisors.

A ~60 kyr male cranium with associated skeleton from Laishui”*

, Hebei Province, resembles
Jinniushan in many ways, ranging from its projecting, continuously developed supraorbitals
and sloping forehead and robust cranial vault, to its relatively large innominate and vertically
thin superior pubic ramus. Differences, however, are found in the larger cranial size and the
face, and Laishui is described as “robust but essentially modern”®. There are “pinched”
nasal bones (the bones meet at so closed an angle that they almost face laterally) that are
elevated and form a strong nasal angle to the face, in a manner reflecting Maba and similar

to Shandingdong 101 (see below).

Laibin (Chilinshan®’, Kwangsi Province) is dated to 39-44 kyr'”. It consists of a cranial
base and partial face. The lower nasal border of this specimen from South China is quite
wide and the palate is deep, broad and short. Alveolar prognathism is moderate. The
zygomatic bones are rather flattened and are positioned forward; the orbital process is nearly
horizontal and is at close to a right angle with the anterior face of the bone. Contrasting
with Liujiang, there are weakly expressed canine fossae. The lower nasal border is sharp.
The nuchal region is well-developed and the occiput is robust, with central nuchal torus
development and a distinct external occipital protuberance, that, with other features, suggest

1t is male.

Somewhat later, Shandingdong (Zhoukoudian Upper Cave, Beijing District) with an AMS

[68] t[69]

radiocarbon date™™ of 24-29 kyr, is the most recen

[70]

of the samples we will discuss. When
Weidenreich first wrote'™ on the Shandingdong crania, he was addressing what was then
a key question about racial origins, whether there once were pure races in the Pleistocene
that subsequently mixed to form today’s hybridized populations. He took the Shandingdong
specimens as proof that there never were, reasoning that if races had been “pure” in the
past, and mixed with each other more and more over time until achieving their present

state in which no pure races are left, we would expect that the variation in a past sample



+388 NN S 32 %

should be less than today’s, as there was less intermixture in the past. But he interpreted
the comparative anatomy of the Shandingdong crania to show, if anything, more variation,
suggesting that just within the three Shandingdong crania ancestors of Chinese, Eskimos, and
Melanesians could all be found. Similar interpretations were that the crania were ancestors

[71,72]

of Native Americans' *'~, or just “generalized “Mongoloids” broadly ancestral to Asian and

American populations ">,

One common conclusion found in all of these older studies is that the Shandingdong crania
are likely ancestral to populations in both eastern Asia the Americans, but are not the same
as the living populations of these regions'”. Weidenreich”” himself made this point quite
clearly; questioning Shandingdong’s specifically Chinese affinities. It was his contention that
the three Shandingdong crania ‘“‘show certain common features of an Asian sort, but typify
“three different racial elements, best to be classified as primitive Mongoloid, Melanesoid

(13

and Eskimoid”. In particular, he wrote “... recent North Chinese may be considered as more

advanced types, but traceable to ancestors like those represented by the Upper Cave man”.

Separating Shandingdong and living or recent populations is some 30 thousand years of
evolution that we now recognize includes the most rapid evolutionary changes in all human
history””". Little wonder then, that various multivariate analyses”® fail to show the crania
specifically cluster with modern crania from Asia; the crania from Shandingdong are not

from modern Asian populations, they are ancestors of them"".

While anatomically modern, and related to recent/living populations, the anatomy of these
Late Pleistocene Southeast and East Asians is not particularly like either penecontemporary
or older Africans such as Jebel Irhoud, or Hero (Figure 1). Every one of these Late
Pleistocene East Asian crania preserves features that have been regionally predominant in
East Asia throughout the Pleistocene'”"*”, demonstrating that some of their ancestry was
local. Moreover, many of the crania also retain archaic elements that were more common

broadly across Eurasia earlier in time.

Yes, beginning at about 100 kyr there is a “gap” in the fossil record of some 40 kyr or a
bit more without diagnostic cranial remains, with modern human populations appearing

B asserted. But the absence of evidence is not evidence of

afterwards, as Jin and Su
absence, and now, more than a decade later, there are human remains within the “gap” they
identified. While not diagnostic, teeth discovered at Huanglong Cave™ (Hubei Province)
are associated with archaeological material and dated to a narrow range of 101-81 kyr
by U-series™®. In any event, it is not the presence of a gap in the fossil record that could
demonstrate a discontinuity in populations; the necessary evidence would have to come
from the comparison of the earlier and later populations. In this case the comparison of

cranial remains shows that there are common features, earlier and later, that are regionally
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predominant in East Asians, and as a group, predominant nowhere else. Moreover, the “gap”
as it exists now, is within the fossil sample identified as “early modern human”, not between

early modern humans and an older taxon.

Examining the resultant pattern of Pleistocene evolution in East Asia, what is perhaps

54 is the theory that groups of

most interesting is how unlike accretion it is. Accretion
Pleistocene hominids™ evolved in partial or complete genetic isolation from the rest of
humanity through the gradual accumulation of distinctive morphological traits because of
successive founder effects. As these traits became more common, they also became less
variable according to this hypothesis. Genetic drift is proposed to have caused this evolution,
resulting from an initial small population size at the time of first dispersal and either
complete isolation or drastic reduction in gene flow between this deme and contemporary

human populations elsewhere.

East Asia provides anatomical evidence of a very different process. Regionally predominant
features persist through the Pleistocene and into the Holocene, while anatomical modernity
increases in intensity and frequency through time, because natural selection, not drift, plays

the predominant role as the agent of evolutionary change, as is normally the case™.

4.2 The three faces of modernity East Asia: behavioral

Behavioral modernity has proved to be difficult to define partially because of the hope to
identify the potential for modern behavior (cognitive and symbolic) from archaeological
remains. Many archaeologists have argued that behavioral modernity (this human potential)
can be recognized by evidence of behaviors similar to living and recent hunter/gatherers"”.
But without a replacement theory explaining evidence of modernity by the arrival of a
new species, and linking behavioral and anatomical modernity together, we contend that
behavioral modernity can most accurately be described as an ongoing process rather than
a discrete “modern” package of new behavioral potentials that appeared together. We take
behavioral modernity to mean the range of behavioral potentials that can be found in recent
and living populations, as reflected in their culture and society, and we expect that their

expression differed from place to place.

For historical reasons, including the early excavations of many European sites, behavioral
modernity has been equated with the rapid transition from the Middle to the Upper
Paleolithic in Europe™, or at least the European Upper Paleolithic has been used to model it.
But we question whether it is reasonable to describe behavioral modernity everywhere this
way. In the last decade, numerous archaeological discoveries have undermined the idea of a

99[89]

uniquely European “human revolution”™ and questioned whether a Eurocentric approach

is appropriate outside of Europe. The key fact is that aspects of behavioral modernity that
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include archaeological materials interpreted as evidence of human social and cognitive
capacity appear outside of Europe, in several Middle Stone Age contexts in both Africa”"®"!
and at scattered Middle Paleolithic sites across Eurasia, where they do not take the form of a

revolutionary “package”””.

In East Asia, modern behaviors are not evidenced the same way as in Europe"™. Divisions
of Stone Age industries into a Lower, Middle, and Upper Paleolithic as in the west, or Early,
Middle, and Late Stone Age as in Africa, or the description of technological changes as

[95]

Mode 1, 2, and 3", are not really possible”’. Blade technology similar to what serves as

a marker for the European Upper Paleolithic is only known from penecontemporary sites

)[96]

in western-most China in Shuidonggou (Ningxia)®”, Mongolia, eastern Siberia””, and the

P8 But at the same time in northern and Central China

eastern sub-region of Jilin Province
there are mostly continuations of much older core and flake dominated assemblages, in some
areas with the addition of bone tools and evidences of body decorations””. Microblades
subsequently spread into South China, where core choppers made from river pebbles or
nodules had earlier predominated. Later changes in northern China involve the addition of
hafted microblades to these assemblages, in many cases associated with flat grindstones

similar to those associated with starches at Holocene sites!*".

North and South China are also genetically different'’’"), and as we discuss below they
have different genetic histories, at least as great as those between Northern and Southern
Europe if not more so. Cleary, the pattern and details of changes in both the genetics and the
archaeological assemblages across eastern Asia are quite different than in Europe, although
in both cases populations with modern anatomy are present well before the end of the Late
Pleistocene. This is an unsurprising demonstration of a fact that is well known from studying
humans today; there is no necessary association between human anatomy and human
cultures. Different assemblages or different cultures, whether seen in the past or present, are
not the behavioral markers of different human species'"””. They cannot be treated the way
(for instance) differences in gorilla and chimpanzee behaviors are treated. Obviously there

are no genes for these assemblages, and the stone tools don’t breed!

Yet, it is our assessment that modern behavior in East Asia, and in all regions, however
it is expressed, may have similar causation in the expanding population sizes of the late

Pleistocene driven by improvements in adult survivorship'’

. While adult survivorship was
very low for much of the Plio-Pleistocene, increasing gradually but slowly in the Early
and Middle Pleistocene, older adult ratios increased dramatically in the Late Pleistocene,
especially after (more-or-less) 40,000 years ago; for the first time many adults lived to be
older, old enough to become grandparents'*”. This marks the onset of major demographic

changes at a time of evidence for greater archaeological complexity" .
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Increased adult survivorship generates population growth, the basis of the Late Pleistocene
to current population expansions that are reflected in archaeological and genetic evidence.
Not only does increased survivorship create the potential for greater lifetime fertility for
individuals who are living longer, but the investment of older individuals in their children’s
families influences their inclusive fitness both by increasing the fertility of their children and
the survivorship of their grandchildren'*". Thus, not only does increased adult survivorship

lead to population growth, but population expansions have a multiplicative factor.

These demographic changes, including the increase in adult survivorship itself, directly
influence behavioral complexity!'*’. Larger populations foster innovation and behavioral
diversity. Older adults expand the possibilities for behavioral complexity by promoting
[106]

that

allowed for intricate kinship systems and other social networks that are uniquely human.

the intergenerational accumulation and transfer of information and resources

Multigenerational families have more (and more knowledgeable) members to teach and re-

teach important lessons'"”!

[108]

, repetition that is important in the transmission of cumulative

[109]

cultural knowledge' ™' and its rapid accumulation in a ratchet-like process

Thus, like anatomical modernity, behavioral modernity can be seen as an ongoing process.
The marked increase in the number of older adults reflects a shift to a modern life history
pattern, one in which three-generation relationships are important, and one that results in
the large-scale population expansions that underlie the pattern of genetic modernity and the
successful adaptations of modern humans.

4.3 The three faces of modernity East Asia: genetic

Genetic modernity describes the genetic diversity of the living human species, including
regional patterns of variation. The complex pattern of genetic variation in the human
species today did not originate at a single time or in a single place to disperse as modernity
spread"'”’. It is expressed differently from place to place; as the latest appearing of all
aspects of human modernity, the time and pattern of its appearance are quite different
from anatomical and behavioral modernity. This is because modern genetic diversity is a
consequence of the recent dramatic acceleration of genetic change, mostly postdating the end

of the Pleistocene™ *".

Paleogenetics and a better understanding of the origin of modern genetic diversity have
created a rather different idea of genetic modernity, and further demonstrate that the concepts
of anatomical, behavioral, and genetic modernity address three different aspects of humanity
related through demographic changes and united in the precept that all recent and living

21
humans are modern".

Simply put, genetic modernity in East Asia (and elsewhere) is the consequence of the large
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number of genetic changes that came with the exponential population expansions of the
Neolithic, as human populations began to control their food resources through domestication
and agriculture. With more people there were more mutations, and with them “the Neolithic
and later periods would have experienced a rate of adaptive evolution >100 times higher
than characterized most of human evolution” (ref. 8, pp. 20756-20757). Many recently
evolved genes shared by modern populations come from these changes; domestication
and agriculture were probably far more important for this process than the genetic changes

thought to come from “modern human origins”.

East Asian populations today are descendants of these demographic expansions, with their
genetic consequences, that covered over what once may have been a wider diversity of
peoples. If nothing else, the distribution of Denisovan genes shows this. Their distribution is

widespread across Asia, but

“Aboriginal Australians, Near Oceanians, Polynesians, Fijians, east Indonesians, and
Mamanwa (a “Negrito” group from the Philippines) have all inherited genetic material from
Denisovans, but mainland East Asians, western Indonesians, Jehai (a Negrito group from

Malaysia), and Onge (a Negrito group from the Andaman Islands) have not (ref. 37, p. 516).

The most parsimonious explanation for this pattern is that peoples with higher numbers of
[24] [y -
with

the smallest number of Denisovan genes today were either more recent immigrants to the

Denisovan genes were once widespread across Asia™", and the mainland populations
region, or the populations that most recently numerically dominated it (or both), creating the

mixtures that underlie the modern pattern of genetic diversity.
What comes before genetic modernity in East Asia?

Genetic evidence suggests that ~50-35 kya modern humans, who carried a small percentage
of Neanderthal genes, were already living or arriving in East Asia. Thus, as in western Asia,
where Middle Paleolithic assemblages were made by different morphotypes of humans
(archaic modern humans and local Neanderthals), the human biological variability in East
Asia could be even more complex (ref 95, p. 327).

The only ancient nDNA known for the region is from the Tianyaun Cave, Beijing District.
Tianyuan is among the latest of the early modern sites discuss here, with an estimated age
of 42-39 kyr!""”!. Tianyaun 1 is a partial adult skeleton (lacking cranium)!""! of a skeletally
robust, anatomically modern individual. In discussing the Tianyuan 1 mandible, Shang and
colleagues note the specimen: “exhibits several features that place it close to the late archaic
humans (represented primarily by the Neandertals) or between them and early modern Homo
sapiens, corresponding to what is known from the nDNA of the specimen'"'?. DNA analysis
reveals the unsurprising conclusion that the Tianyaun specimen was related to present day
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Asians, including Native Americans, but already diverged from the ancestors’ of modern

51 of at least some East Asian

Europeans. That reflects the phylogenetic relationships
genotypes, but what of their phenetic relationships? Was Tianyaun genetically modern, in
the sense of being similar enough to be included in any specific modern population? The
answer is probably not. The specimen revealed no more Neandertal or Denisovan ancestry
than present day people from East Asia do, but it lacks recently evolved genetic variation,
and markers of the populations that later predominated the region, mixing with earlier
inhabitants. This provides an estimate of the antiquity for admixture between the Denisovans

and the ancestors of modern Asians!"".

What genetic evidence does unequivocally show is that while all of us have significant
African ancestry, the mixture of Africans with other populations was quite significant*" and
Africans alone cannot be the unique and only ancestors of all. Because of his mixed ancestry
President Obama once described himself as “a mutt”. The legacy of modern human origins
studies is the recognition that we all are mutts.

5 Conclusions: the origin of modern East Asians

The recognition that all across the inhabited world, modernity describes recent and living
humans and is not a product of phylogeny (the appearance of a new, modern human species)
permits a more nuanced view of what it means to be a modern human. Modernity has
anatomical, behavioral, and genetic aspects that are consequences of biological, social,
and genetic changes, linked by accelerating demographic transformations that have come
to distinguish living and recent humans. Emerging from a changing life history pattern
characterized by increased adult survivorship, modernity is an ongoing process, a pattern
of human evolution that both reflects historic variation and gene flow, and the dispersals of
newly adaptive genes under selection.

In a truly multiregional manner these continue to appear at different places and in different
times and modernity has no single origin. Modern human origins in East Asia reflect this
worldwide pattern but are unique because East Asia is unique. Distinctive details of the
history and habitation of East Asia include its past population and the adaptations imposed
on it by the cyclic ice ages, the pattern of gene flow into and within the region, and the
genetic contributions of ancient humans. Regionally predominant anatomical features have
as long a history in the Pleistocene of East Asia as, regionally predominant features have
in any other region of the world, and evolutionary changes shared throughout the world
occurred in East Asia no later than in other regions. Yet, the most significant evolutionary
event in East Asia was not in the Pleistocene but in the Holocene; again as in other regions
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of the world, this was the control of food resources through domestication and agriculture,
with strong and significant effects on anatomical, behavioral, and genetic modernity that are
still unfolding.

All human populations today are equally modern. In terms of their modernity, East Asian
populations arrive at the same “finish line” of modernity as other populations across the
world do, and at the same time. There is no mystery about how this can be. It is because the
“finish line” is not found in the appearance of a phylogenetic entity, or a “kind” of human
being, or one particular human potential; rather, modernity can be defined by the current
stage of our shared journey and the processes that inform it.

It was not our origins that made us what we are, and it is not our genealogy that makes us
unique. It was the steps taken along the way, along a multitude of interwoven paths from a

beginning that, once cleared of taxonomic haze, we can hope to understand, to an end that is

not yet in sight!"'.
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