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Recent human evolution in East Asia and Australasia

PETER BROWN

Department of Archaeology, University of New England, Armidale, New South Wales, Australia

SUMMARY

In both East Asia and Australasia arguments for evolutionary continuity between middle-late
Pleistocene hominid populations and modern Homo sapiens arc of long standing. In both regions,
however, problems of chronological distribution, dating and preservation of hominid skeletal materials
provide an cffective barrier to extending regional sequences back to ‘archaic’ Homo sapiens or Homo erectus.
The earliest securely dated modern Homo sapiens in East Asia are currently represented by Zhoukoudian
Upper Cave at a minimum of 29 ka Bp. In Australia skeletal remains of modern Homo sapiens have been
dated to 26 ka Bp, with archaeological materials at 38 to 50 ka Bp. Late Pleistocene human skeletons
from sites like Coobool Creek are morphologically and metrically outside the range of recent Australian
Aboriginal populations. Similarly Liujiang and the Upper Cave crania can be distinguished from recent
East Asian ‘Mongoloids’. Evolutionary change within the Holocene needs to be taken into consideration
when the evidence for regional evolutionary continuity is considered.

1. INTRODUCTION

Over the past 30 years the recent, late Pleistocene to
mid-Holocene evolution of our species has been docu-
mented in increasing detail. In Australasia and East
Asia osteological and dental rescarch has focused on
three separate, although interrelated, aspects of
human evolution. These are the diversity of modern
Homo sapiens populations (Pictrusewsky 1984; Wang
1986; Brown 1987; Li et al. 1991), the evolutionary
relationships between these H. sapiens and carlier
hominids from within, and outside, Asia (Weidenreich
19394; Thorne & Wolpoft 1981; Wolpoft e/ al. 1984;
Kaminga & Wright 1988; Wu 19884, ) and change
in skeletal and dental form during the Holocene
(Zhang et al. 1982; Brace et al. 1984; Wu & Zhang
1985; Wang 1986; Brown 1987, 1989). Although the
documentation of modern human variation is a
continuing process, and there is general agreement as
to the direction of post-Pleistocene evolution in both
China and Australia, the origins and diversity of the
first modern human populations is a topic of con-
tinued debate.

Evolutionary continuity between Pleistocene and
recent human populations within China was first
argued in detail by Weidenreich (19394, 1943) and
later developed, although with varying emphasis, by
Coon (1962) and Wolpoft et al. (1984). Weidenreich’s
argument for evolutionary continuity rested on the
identification of ‘Mongoloid’ skeletal characteristics in
the Zhoukoudian Homo erectus remains and in modern
northern Chinese. A persistent obstacle to expanding
Weidenreich’s ‘Mongoloid’ lineage has been the distri-
bution, dating and preservation of the cast Asian
hominid skeletal remains. Although H. erectus and
carly H. sapiens (Dali, Maba, Jinniushan and
Xujiayao) are recasonably well represented there are
still substantial gaps in the Chinese hominid sequence
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(Chen & Zhang 1991). In particular the earliest
examples of modern H. sapiens in China, Zhoukoudian
Upper Cave, may only date to 10-13 ka 8P (Wu &
Zhang 1985; Hedges et al. 1988; Chen et al. 1989).
There is also some debate over the ‘Mongoloid’
affinities of the crania from this locality (Weidenrecich
1939a; Wolpoff et al. 1984; Wu & Zhang 1985;
Kaminga & Wright 1988) which could undermine the
cast Asian regional evolutionary model.

For reasons of gecographic proximity, rather than
unequivocal archaeological or skeletal evidence, most
researchers have focused on a possible Asian origin for
the Australian Aborigines (Weidenreich 1945; Mac-
intosh 1963; Birdsell 1967; Thorne 1977). The first
person to have raised the possibility of a specific
regional connection between fossil hominid skeletal
material from Asia, Javan Pithecanthropus, and Austra-
lian Aborigines was Hermann Klaatsch (1908). This
regional evolutionary sequence linking Indonesia and
Australia was then further developed by Weidenreich
(1946), Coon (1962) and Thorne & Wolpoff (1981).
The argument for an Australasian evolutionary
sequence also depends upon the identification of
morphological and metrical osteological traits, which
in combination, occur in the highest frequency in
Homo erectus crania from Indonesia and terminal
Pleistocene and recent Australians. Problems of tem-
poral clustering of sites, inadequate chronological
control, and poor preservation which occur in East
Asia are also a feature of the Australasian sequence.
The major differences between these two regions are
that terminal Pleistocene H. sapiens are relatively
common in Australasia (Thorne & Macumber 1972;
Bowler et al. 1972; Bowler & Thorne 1976; Brown
1989), while if the Ngandong crania are considered to
be H. erectus (Santa Luca 1980) then early H. sapiens
comparable to Dali (Wu 1981) are not represented.

In both East Asia and Australasia the strength of
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the evolutionary continuity model rests on the inter-
pretation of several key skeletons. In China, while the
‘Mongoloid” morphology of the mid-Holocene skeletal
materials from Huaxian, Baoji, Hemudu and Banpo is
clear (Wu & Zhang 1985; Wang 1986), the same
cannot be said for the single reliably dated terminal
Pleistocene locality, Zhoukoudian Upper Cave. Wei-
denreich (1939a), although committed to a regional
evolutionary sequence, did no think that the Upper
Cave skeletons were morphologically Chinese. This
raises the possibility that ‘Mongoloid’ osteological
traits, as represented in modern East Asians, were a
Holocene development or that morphologically ‘Mon-
goloid’ people only moved into northern China during
the Holocene. Recently a uranium-series date of 67 ka
has been reported for the Liujiang skeleton from
Guangxi in southeastern China (Wu 19884, 1990). If
the dated material and skeleton from Liujiang are
contemporary then this provides the earliest evidence
of modern H. sapiens in East Asia. Such an early date
for a skeleton with ‘Mongoloid’ skeletal characteristics
would also strengthen arguments for evolutionary
continuity within southern China.

In Australasia it is the terminal Pleistocene collec-
tions from the southeastern Australian sites of Coobool
Creek and Nacurrie (Brown 1989, 1992a4), Kow
Swamp (Thorne & Macumber 1972; Thorne 1976),
Willandra Lakes (Bowler et al. 1972; Bowler & Thorne
1976; Thorne 1984; Wolpoff 1991) and Keilor (Wun-
derly 1943; Brown 1987) which are crucial to the
regional continuity argument. It is these sites in
combination which are important, as there has been
continued debate over the significance of morpholo-
gical and metrical variation in terminal Pleistocene
Australia (Thorne 1977; Habgood 1986; Brown 1987;
Webb 1989; Pardoe 1991). Most recently the literature
has contained references to an as yet undated and
undescribed cranial vault, WLH-50 (Flood 1983;
Thorne 1984), which has been directly connected with
the Indonesian Ngandong crania (Stringer & Andrews
1988; Wolpoff 1991).

2. REGIONAL CHRONOLOGY OF MODERN
H. SAPIENS

(a) Australasia

The carliest, widely accepted, evidence for human
occupation in Australia is a radiocarbon date of
39500 + 2300-1800 Bp (SUA-1500) for charcoal asso-
ciated with stone artifacts from the Upper Swan in
Western Australia (Pearce & Barbetti 1981). More
recently Roberts el al. (19904) have argued on the
basis of themoluminescence dates from the Malaku-
nanja II rockshelter that human occupation in Aus-
tralia may predate 50 ka. However, Hiscock (1990)
has expressed concern over the extent of the discre-
pancy between the radiocarbon and rtL dates, and
stratigraphic association of the artifacts. Roberts ¢t al.
(19906) have defended their original assessment of the
age of Malakunanja IT.

Although there are an increasing number of
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archacological sites which are older than 30 ka Bp, few
radiometrically dated late Pleistocene human skeletal
remains have been recovered from Australia. The
oldest positively dated human skeleton is the Lake
Mungo | cremation dated to 24 700 + 1270 Bp (ANU-
618A) (Bowler et al. 1970; Bowler et al. 1972). Bowler
& Thorne (1976) have argued, on the basis of
geomorphological criteria and stratigraphic associa-
tion with Lake Mungo 1, that the extended burial
Lake Mungo 3 may be in the order of 28-32 ka Bp in
age. Morphological comparisons have suggested to
some people (Flood 1983; Thorne 1984; Wolpoff
1991) that at least one of the undated Willandra
Lakes specimens, WLH-50, is considerably older than
Lake Mungo 1. Kow Swamp (Thorne & Macumber
1972; Thorne 1976) is bracketed by radiocarbon dates
on shell from the grave of KS5 of 13000 + 280 sp
(ANU-1236) and on bone apatite from KS9 to
9590 + 130 Bp (ANU-532) (Thorne 1975). Morpholo-
gically and metrically similar skeletons to those from
Kow Swamp were collected from the nearby sites of
Coobool Creek and Nacurrie (Brown 1989, 19924).
Unfortunately the skeletons from both of these loca-
tions are without archaeological provenance and have
proved difficult to date due to contamination from a
gelatin based preservative. A 2#U/?Th date of
14300 + 1000 (LLO-416) has been obtained for bone
from Coobool Creek 65 (Brown 1989) and uncontami-
nated bone from Nacurrie 1 has recently been ams
dated to 11440 + 160 Bp (NZA-1069) (Brown 1992q).
The Keilor skeleton (Brown 1987) is dated to
12000 + 100 Bp (NZ-1327).

Skeletal materials from southeast Asia with some
claim to being examples of carly modern f1. sapiens arc
the deep skull from Niah Cave in Borneo (Brothwell
1960; Kennedy 1977), Wadjak I and II from Java
(Dubois 1922) and Tabon from the Philipines (Fox
1970). The Niah cave juvenile cranium, which is
poorly preserved, has been radiocarbon dated on the
basis of charcoal associated with the cranium at
39820 + 1012 B (GrN-1339) (Oakley et al. 1975).
Wolpoff (1980) is sceptical of the contemporancity of
the dated material and human skull, but an earlier
review of the excavation reports by Kennedy (1977)
supports the original date. The Wadjak cave crania,
although undated, have on the basis of perceived
morphological similarities with prehistoric Australian
Aboriginal crania been considered to be of late
Pleistocene age (Dubois 1922; Weidenreich 1945).
This is not upheld by an analysis of the associated
fauna which contains few extinct species and s
considered to be broadly recent in age (Theunissen et
al. 1990). The Tabon frontal and mandible are poorly
preserved (Macintosh 1978), but are radiocarbon
dated by association to 23 ka Bp (Fox 1970).

(b) East Asia

Two recent articles (Wu & Wang 1985; Chen &
Zhang 1991) have presented detailed reviews of the
dating and distribution of the major Middle and late
Pleistocene hominid localities in China. Although a
consensus is being reached on the age of H. erectus and
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carly H. sapiens in cast Asia, the first appearance of
modern H. sapiens continues to be problematic. Fossi-
lized remains of modern H. sapiens have been reco-
vered from relatively few late Pleistocene contexts in
China (Wu & Zhang 1985). Specimens which com-
bine a reasonable state of preservation, with informa-
tion on provenance, and claims of a Pleistocene
antiquity are Liujiang (Wu 1959) and Zhoukoudian
Upper Cave 101, 102 and 103 (Weidenreich 1939;
Wu 1960, 1961; Kaminga & Wright 1988). The
Liujiang skeleton, consisting of a cranium and limited
" postcranial material was discovered in a cave at
Tongtianyan, Guangxi, in 1958 by people collecting
fertilizer. Liujiang was initially described by Wu
(1959) with Wu & Zhang (1985) providing additional
comparative anatomical information. The Ailuropoda—
Stegodon fauna found in association with Liujiang were
interpreted as being of Middle Pleistocene age but the
contemporaneity of the fauna and the human skeletal
materials has not been established. Wu (1959) did not
support a Middle Pleistocene age for the human
skeletal materials arguing that the morphology of the
cranium suggested a more recent date. Recently a
Uranium series date of 670007800 has been reported
for Liujiang (Wu 19884; Wu 1990). However, the
stratigraphic relationship of the dated stalactite layer
and the human skeletal materials can not be con-
firmed (Chen & Zhang 1991).

A stronger claim for terminal Pleistocene antiquity
can be established for the Upper Cave at Zhoukou-
dian. The Zhoukoudian Upper Cave skeletons were
excavated in 1933 and 1934, with the archaeological
assemblage discussed by Pei (1935, 1939) and the
human skeletal materials briefly described by Weiden-
reich (1939). The fauna recovered from the lower
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chamber of the cave suggested to Pei that the deposits
were of late Pleistocene age and this was subsequently
confirmed by a series of radiocarbon dates (Wu &
Zhang 1985). Conventional *C dates on non-human
bone provided dates of 10175+ 360 Bp (ZK-136-0-4)
for the upper part of the cave and 18340 + 410 Bp
(ZK-136-0-2) for the basal layers. Wu & Wang (1985)
arguc that the older date is for a layer well below the
human occupation and the archaeological deposits are
closer to 10 ka. More recent ams dates, again on non-
human bone, range in age from 13200+ 160 Bp
(OXA-891) to 33200+ 2000 Bp (OXA-190) (Hedges
et al. 1988, 1992; Chen et al. 1989), with a suggested
age of 29-24 ka Bp for the cultural layers. Unfortuna-
tely, the published accounts of the excavation contain
insufficient information to be certain of the strati-
graphic relationships between the human burials and
the dated faunal material. It is unclear whether the
burials are contemporaneous with the deposition of
layer 4 or had been interred from a higher layer. In
contrast to the uncertainties surrounding Chinese
terminal Pleistocene skeletons, collections of mid-
Holocene skeletal material are extensive. Wu &
Zhang (1985) provide a list of the major Neolithic
sites which range in age from 7000 to 3000 years BpP
and a discussion of geographic variation and diachro-
nic change in skeletal morphology.

3. RECENT HUMAN EVOLUTION
(a) Australasia

Morphological and metrical comparison of terminal
Pleistocene, mid-Holocene and recent Australian
Aboriginal crania and dentitions have highlighted the

Table 1. Comparison of orofacial and cranial dimensions in the terminal Pleistocene Australian Aboriginal male sample with
those in the two Holocene male Aboriginal groups using Student’s t-test (mm)

terminal-Pleist.?

mid-Holocene”

late-Holocene©

n x s.d. n i s.d. n x s.d.
cranial length? 23 195.8 7.57 11 191.7¢ 7.10 29 190.3¢ 5.60
cranial height! 18 140.7 5.07 7 136.1¢ 3.76 28 129.8¢ 4.93
endocranial volume [ ml 19 1404.9 96.96 — — — 23 1271.5¢ 92.95
supraorbital breadth 31 117.2 4.98 9 107.8° 2.48 29 110.2¢ 2.94
thickness at bregma? 21 10.7 2.32 4 10.7 1.70 24 7.8¢ 1.09
frontal angle /deg.4 17 140.3 3.75 7 136.4¢ 3.89 26 137.1¢ 3.42
occipital angle [deg.¢ 14 118.6 3.63 3 115.3 9.61 24 117.6 5.05
bi-zygion 9 144.1 4.85 9 136.3¢ 5.26 24 136.5¢ 2.93
nasion-nasospinale 22 54.5 3.18 10 50.8¢ 2.65 29 51.7¢ 2.56
nasospinale-prosthion 23 20.8 3.40 10 18.8 3.36 28 16.5¢ 2.42
nasal breadth 26 29.3 1.82 11 27.9¢ 2.25 25 26.4¢ 1.35
orbital height 26 31.2 2.49 10 33.3 2.86 29 34.1° 2.33
orbital breadth 26 43.4 3.46 9 44.4 2.65 25 43.9 1.18
alveolar length 22 64.9 2.42 10 61.8¢ 4.31 29 61.5¢ 3.15
symphyseal height 25 39.2 2.94 8 34.2¢ 4.16 15 32.3¢ 2.87

* Coobool Creek, Nacurrie, Keilor, Cohuna, Lake Mungo and Kow Swamp.

"Barham, Roonka and Keera Station.
¢ Swanport.

4(Crania which previous research indicates are artificially deformed are excluded from sample.
¢ Mean value significantly less than terminal Pleistocene mean, p < 0.05.
"Mean value which is significantly greater than terminal Pleistocene mean, p<0.05.
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Figure 1. Comparison of mean facial dimensions (mm) in male terminal Pleistocene (left) and late Holocene
Australian Aboriginal crania (right).

distinctiveness of the Pleistocene materials from Kow
Swamp, Coobool Creek and Nacurrie (Thorne &
Macumber 1972; Pietrusewsky 1979; Brown 1987,
1989). At a general level terminal Pleistocene crania
can be distinguished by greater overall size, with
significantly larger endocranial volumes than recent
crania from the same region (table 1). This size
distinction also extends to the orofacial skeleton, post
cranial skeleton, and to a lesser degree, tooth dimen-
sions (Brown 199254). More detailed consideration of
morphological differences between terminal Pleisto-
cene and recent crania is complicated by the presence
of artificially deformed crania at Coobool Creek, Kow
Swamp and Nacurrie (Brothwell 1975; Brown 1981,
1989). Fortunately most of the crania from these
locations have not been deformed and the deforma-
tion process does not appear to have significantly
influenced facial dimensions (Brown 1989). The ter-
minal Pleistocene cranial vaults can be distinguished
by their greater length, height and breadth dimen-
sions, thicker vault bone, more receding frontal
squama and greater supraorbital breadth (table 1).
Morphological features associated with general
robusticity, including the median sagittal ridge, supra-
mastoid and mastoid crests, occipital torus and
supraorbital region are generally more prominent.
Although true supraorbital tori are present in low
numbers (Brown 1989), the supraorbital trigones
reduce laterally and are distinct from those in Ngan-
dong. Terminal Pleistocene Australian facial skeletons
are dominated by the functional requirements of a
large dentition (Brown 19924). Mean orofacial dimen-
sions in terminal Pleistocene males are significantly
greater than those in the Holocene (table 1 and figure
1), with the only exceptions being for the height and
breadth of the orbit. Facial prognathism, particularly
subnasally, is greater with increased facial height and
palate length dimensions influencing the angles of
the facial triangle (figure 1). By the middle of the

Phil. Trans. R. Soc. Lond. B (1992)

Holocene a reduction in tooth size, and associated
alveolar support, results in a significantly shorter and
less prognathic face.

Although the terminal Pleistocene average is for
larger overall size and morphological robustness, there
is considerable variation, both metrically and mor-
phologically, in the undeformed male and female
crania. Areas of the cranium which are particularly
variable include the angle and curvature of the frontal
bone, development of median ridge and prebregmatic
eminence, facial prognathism, supraorbital morpho-
logy which ranges in males from a true torus to
minimal development of the lateral trigone and
superciliary components, the angle and curvature of
the occipital bone, morphology of the occipital torus
and lambdoidal region and cranial vault thickness
(Brown 1987, 1989). This variation has implications
for the regional evolutionary continuity model as it
effects many of the clade features cited by Thorne and
Wolpoff (1981).

Groves (1989) and Briuer (1989) have emphasized
that many of Thorne & Wolpoff’s (1981) traits occur
singly, and in combination, in hominids outside the
Australasian region, with the parietal breadth, frontal
flatness, prebregmatic eminence and prognathism
characters best considered as primitive retentions.
Several of the traits are sexually dimorphic in Austra-
lian Aboriginal crania (frontal flatness, prognathism,
tooth size, prebregmatic eminence, location of mini-
mum frontal breadth, location of parietal breadth and
malar eversion) and some have undergone significant
change in the early Holocene (prognathism, tooth
size, frontal flatness, frontal and parietal breadths).
Pronounced prognathism and large posterior tooth
size, which are functionally related, appears to be a
particularly poor regional characteristic as people in
most parts of the world had large teeth and relatively
prognathic faces during the late Pleistocene (Brace &
Mahler 1971; Carlson 1976; Frayer 1977, 1984; Smith
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1982; Calcagno 1986; Smith e/ al. 1986; Brown 1987,
19926).

Most surprisingly, Thorne & Wolpoff (1980) seem
to assume that terminal Pleistocene Australians were a
fairly homogenous group and are suitably represented
by Kow Swamp (Thorne & Macumber 1972) and the
undated Cohuna cranium. This runs contrary to a
series of earlier publications by Thorne (1976, 1977)
in which he argued the complete opposite. Variation
in Pleistocene Australia was interpreted as being so
great that it could most readily be explained by the
migration of two morphologically distinct founder
populations. On the evidence so far published the
earliest group of immigrants, and those temporally less
removed from the Indonesian hominids, are repre-
sented by the Lake Mungo 1 and 3 skeletons (Bowler
et al. 1970; Bowler et al. 1972; Bowler & Thorne 1976).
The Lake Mungo materials, along with Keilor, were
excluded from Thorne & Wolpofl’s (1981) regional
comparison. In retrospect this may have been because
the morphology of these crania did little to support
their chosen hypothesis. Their characteristics include
the following: facial skeletons relatively orthognathic,
dentitions of moderate size, frontal bones very curved,
bregmatic eminence not present, and maximum parie-
tal breadths not located in an inferior position.

The undated WLH-50 calvaria (Flood 1983;
Thorne 1984; Stringer & Andrews 1988; Wolpoff
1991), recovered from a deflating land surface in the
Garnpung/Laghur Lake region, has been argued to be
morphologically intermediate between middle Pleisto-
cene Indonesian hominids and late Pleistocene Aus-
tralians (Stringer & Andrews 1988; Wolpofl' 1991).
Features cited in support of this include the thickness
of the vault, morphology of the frontal, inion promi-
nence, occipital torus morphology and position of
maximum cranial breadth. Vault thickness in WLH-
50 does not comply with the pattern in Asian H. erectus
or early H. sapiens. In these middle-late Pleistocene
hominids the vaults are preferentially thickened at the
parietal eminence and asterion but not particularly
thick elsewhere (Brown 1992¢). WLH-50 is uniformly
thick (Brown 1989), with extremely thin tabular bone
and greatly expanded diploé, and without preferential
thickening basally or at the parietal eminence. Both
Brown (1989) and Webb (1990) have suggested that
vault thickness in WLH-50 is pathological. Other
unusual aspects of WLH-50 are its extreme size and
parietal curvature, with maximum cranial breadth in
a basal position. Overall cranial shape has little in
common with Ngandong. The vault is long, but also
extremely high and supraorbital development is mini-
mal for an Aboriginal cranium of this size. The
morphology of the inion, lambdoid and occipital torus
regions are not unusual for an Aboriginal male
cranium and are unlike Ngandong.

(b) East Asia

The Zhoukoudian Upper Cave crania were briefly
described by Weidenreich (1939) prior to being lost,
along with the Locality 1 Homo erectus materials, in
1941. Fortunately good quality casts were made of the

Phil. Trans. R. Soc. Lond. B (1992)
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originals and these have been widely studied ever
since (Kaminga & Wright 1988). Weidenreich’s des-
cription of the Upper Cave crania, 101, 102 and 103,
concentrated on determining their racial affinities.
The male cranium 101 was argued to have European
Upper Palaeolithic features, the female 102 suppo-
sedly resembled an artificially deformed Melanesian,
and the female 103 an Eskimo. Weidenreich’s (1939)
interpretation of the racial affinities of the Upper
Cave crania was challenged by Wu (1960, 1961) who,
after correcting Weidenreich’s assignment of the 104
mandible to the 102 cranium, could find no reason to
exclude them from the ‘Mongoloids’.

More recently a principal components analysis
involving 33 dimensions and a comparative sample of
26 recent human populations concluded that there is
‘nothing especially Mongoloid about the 101 cranium
in terms of its shape’ (Kaminga & Wright 1988: 751).
Interpretation of the principal components indicated
that Upper Cave 101 did not have the Mongoloid
characteristics of relatively great cranial height, cheek
height and orbital height, as well as having a vault
which was too long and a frontal which was too broad
(table 2). The distinctions they draw are correct but
rather than indicating that 101 is not a ‘Mongoloid’ it
just indicates that 101 is not a modern ‘Mongoloid’.
The metrical and morphological features which dis-
tinguish 101 from mid-Holocene and recent Chinese
crania are similar to those which distinguish terminal
Pleistocene and mid-Holocene crania in other parts of
the world. Terminal Pleistocene crania tend to be
longer, with great supraorbital breadth, low rectangu-
lar orbits, deeper facial skeletons which are generally
more prognathic and have larger dentitions than their
mid-Holocene counterparts (tables 1 and 2, Figures 1
and 2). The remarkable thing about Upper Cave 101
Is that it goes against the normal terminal Pleistocene
pattern with facial prognathism, and presumably
palate and tooth dimensions, which are close to the
modern Chinese mean (figure 2). Whatever has been
selecting for ‘Mongoloid’ facial characteristics appears
to have been doing so for a long period of time.

The remaining East Asian specimen to be consid-
dered is Liujiang (Wu 1959; Wu & Zhang 1985).
Liujiang has been described as having a mixture of
‘Mongoloid’ and ‘Australoid’ characters, with ‘Aus-
traloid’ perhaps best interpreted as a synonym for
greater than average robusticity. Compared with
modern southern Chinese male crania Liujiang has a
vault which is long and low, a short and broad face
with low rectangular orbits and a low frontal angle
(table 2). Alveolar dimensions, tooth size, nasal
breadth and vault thickness dimensions all fall close to
the modern male mean. The supraorbital region has a
glabella and superciliary ridges which are prominent
relative to modern Chinese and there is a pronounced
occipital bun. ‘Mongoloid characteristics’ include a
shovel shaped central incisor, shallow prenasal fossa,
congenitally absent third molars and an anterolateral
surface of the frontal process which is rotated forwards
(Wu and Zhang 1985).

The major area of uncertainty surrounding Liu-
jlang is not its ‘Mongoloid’ morphology, which seems
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Table 2. Comparison of orofacial and cranial dimensions of male modern southern and northern Chinese using Student’s t-test and
values for Upper Cave 101, Liujiang and a combined mid-Holocene sample (mm)

South China®

North China®

Mid-Holocene*

n x s.d. n x s.d. 101 Liujiang x
cranial length 38 181.7 7.5 37 175.5¢ 5.7 204 191 181.6
cranial height 38 141.1 5.0 37 136.24 3.9 136 135 142.1
endocranial volume [ ml 37 1499.7 130.5 37 1369.7¢ 94.9 1500 1540 1510.0
supraorbital breadth 39 104.6 4.0 37 102.44 3.5 108 106 -
thickness at bregma 38 7.6 1.4 37 6.44 1.3 — 7
frontal angle/deg. 38 137.1 4.9 37 136.4 46  — 129
occipital angle/deg. 39 117.4 3.6 36 119.2 9.6 109 122 -
bi-zygion 38 133.4 4.9 36 131.8 4.8 143 (134) 135.6
nasion-nasospinale 39 54.0 3.4 37 535.1 2.7 58 46 53.8
nasospinale-prosthion 35 19.4 2.4 35 18.7 2.2 18 20 19.0
nasal breadth 38 26.1 2.1 37 25.2 2.1 32 25 27.4
orbital height 39 33.7 2.1 37 36.2¢ 1.9 34 27 33.2
orbital breadth 39 40.3 1.9 37 40.3 1.7 45 41 42.5
alveolar length 34 53.2 2.9 34 51.44 3.2 57 4 —
symphyscal height 36 35.1 3.1 34 33.74 2.6 — — 34.4

* Collection of Department of Anatomy, University of Hong Kong.

" Collection of I.V.P.P., Beijing.

“Mid-Holocene mean calculated from Neolithic data in Wu & Zhang (1985) with deformed crania excluded.
4Mecan value significantly less than southern Chinese mean, p < 0.05.
“Mean value which is significantly greater than South China mean, p < 0.05.

T
S

Figure 2. Comparison of facial dimensions (mm) in Upper Cave 101 (left) with the modern southern Chinese male
mean.

fairly uncontroversial, but its age. Multivariate com-
parisons (direct discriminant analysis and cluster
analysis) of Liujlang with modern northern and
southern Chinese males, Neolithic males and Upper
Cave 101 will, depending upon which variables are
selected, link Liujiang most closely with the southern
Chinese or Neolithic samples. Upper Cave 101 is
invariably at a greater distance from the modern and
Neolithic samples than Liujiang. Features which sug-
gest an early Holocene, or terminal Pleistocene, age
for Liujiang are the relatively great length of the
cranium, prominent occipital bun, low cranial height

Phil. Trans. R. Soc. Lond. B (1992)

relative to cranial length, and low and rectangular
orbits. Features which appear inconsistent with a date
of 67 ka Bp, particularly if Liujiang is a male, are the
relatively small facial height, minimal alveolar and
tooth dimensions, low orbits, and a supraorbital and
occipital torus development which would be slight for
a late Pleistocene female.

4. CONCLUSION

In both East Asia and Australasia the skeletal remains
of terminal Pleistocene H. sapiens have morphological
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and metrical features which leave little doubt that
they are ancestral to people living in the same regions
during the mid to late Holocene. In other words there
is clear evolutionary continuity during the Holocene.
The available skeletal materials from both East Asia
and Australia are, however, too limited to extend this
evolutionary continuity back to the middle Pleisto-
cene. There are a common set of features which
distinguish terminal Pleistocene H. sapiens from their
mid-Holocene counterparts in most parts of the world.
These features are not as evident in the East Asian
terminal Pleistocene remains, but the sample is ex-
tremely small. Post-Pleistocene reductions in dental
and skeletal mass, and associated changes in cranio-
facial morphology, should be taken into consideration
when the evidence for regional evolutionary conti-
nuity is examined. The earliest directly dated example
of modern Homo sapiens from the East Asian and

Australasian regions, which has not been the subject of

dispute, is Lake Mungo I dated to 24 000 ka Br.
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