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ABSTRACT  Craniofacial variables for modern and prehistoric Japanese
were subjected to multivariate analysis to test the relationships of the people
of Japan with mainland Asian and Oceanic samples. The modern Japanese are
tied to Koreans, Chinese, Southeast Asians, and the Yayoi rice agriculturalists
who entered Japan in 300 B.c. Together they make up a Mainland-Asia cluster
of related populations. The prehistoric Jomon foragers, the original inhabit-
ants of the Japanese archipelago, are the direct ancestors of the modern Ainu,
who made a recognizable contribution to the warrior class—the Samurai—of
feudal Japan. Together, they are associated with Polynesians and Micronesians
in a Jomon-Pacific cluster of related populations. Jomon-to-Ainu tooth size
reduction proceeded at the same rate as that observable in the post-Pleistocene

elsewhere in the Old World.

According to legend, the Japanese are of
divine origin (cf. the Nihongi, Aston, 1896
[1956], translator), with the rulers claiming
the Sun goddess, Amaterasu, as a progenitor,
and others claiming descent from her
younger brother, Susano-o (Lu, 1974). When
myths and folk tales are subjected to critical
analysis, many interpreters have detected
hints of a southerly origin for many things
Japanese, although whether that “south”
was the southwestern island of Kyuashi (San-
som, 1958) or something considerably farther
afield (Vivien de Saint-Martin, 1872; Morse,
1878; Sternberg, 1929; Koganei, 1937; Ohno,
1970) remains a matter for debate. Although
our own attempt to deal with the problem of
Japanese origins and relations concentrates
on the information to be gained from an as-
sessment of craniofacial form, we cannot deny
that a full anthropological appraisal has to
take a series of nonbiological aspects into
account, A summary of the views generated
by the work done in those relevant aspects is
presented below.

THE LINGUISTIC PERSPECTIVE

Linguists also have debated about the na-
ture of the origins of the Japanese language.
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Many have noted the phonological, morpho-
logical, and semantic features that tie Japa-
nese and Korean to Uralic and Altaic (Ohno,
1970; Miller, 1971, 1974, 1980; Chew, 1978).
In the opinion of one authority Miller, 1986
p- 110), this shows that Japanese can trace
its lineage back to a “relatively undifferen-
tiated proto-Altaic linguistic unity,” presum-
ably in the region of the Heilongjiang (Amur
River) drainage area on the Sino-Russian
border. Others have identified what they be-
lieve to be an Austronesian (“Malayo-Poly-
nesian”) element in Japanese (Vivien de
Saint-Martin, 1872; Sternberg 1929; Ohno,
1970; Befu, 1971; Murayama, 1972, 1976),
but they differ on whether there was an Aus-
tronesian language spoken in Jomon Japan,
which was subsequently obliterated to a large
extent by the intrusive Altaic languages
(Ohno, 1970; Befu, 1971), or whether the orig-
inal languages were Altaic and the Aus-
tronesian elements were introduced by small
groups of intruders who subsequently be-
came absorbed (Miller, 1980; Aikens and
Higuchi, 1982). Although interest in the pos-
sibility of an Austronesian “substrate” in
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Japanese has now waned to the extent that
it is not even mentioned in the most recent
treatment of the linguistic evidence for Jap-
anese origins (Miller, 1986), we think that, in
the light of the conclusions we reach in this
paper, it is a matter that should be system-
atically reexamined.

THE ARCHAEOLOGICAL PERSPECTIVE

Since the crucial events that contributed to
the populating of Japan all occurred before
the dawn of recorded history, there is more
than a small element of extrapolation and
conjecture in the attempts of students of folk-
lore and linguistics to clarify matters. There
are a couple of other realms of investigation
that can provide more direct evidence con-
cerning those prehistoric events. One of these
involves the work of the archaeologists who
have studied the actual cultural remains that
have survived from prehistoric Japan. Even
though many conflicting interpretations re-
main in contention, archaeology has pro-
vided solid data and holds out the promise
that a firm framework for understanding the
events of Japanese prehistory is close to being
achieved.

In broad terms, two main periods can be
identified. The first of these, the Jomon, ex-
tends from more than 12,000 years ago until
300 B.c. Tkawa-Smith, 1980, 1982; Pearson,
1986). Although the Jomon people are gen-
erally regarded as “affluent hunter-gather-
ers” engaged in the “intensive collection of a
wide variety of wild foods” (Akazawa, 1982a:
p. 57), it would appear that they also may
have practiced some form of slash-and-burn
agriculture more than 6,000 years ago (Tsu-
kada, 1986) and may have adopted irrigated
rice in the northern Kyuashu area before the
advent of the next period (Akazawa, 1982b).

The Jomon period was succeeded by the
Yayoi period, which has traditionally been
associated with the introduction to Japan of
intensive rice agriculture, table-turned pot-
tery, weaving, and the use of metals (Ohno,
1970; Befu, 1971; Bowles, 1977; Ikawa-Smith,
1980; Aikens and Higuchi, 1982). The Yayoi
lasted from 300 B.c. to A.D. 300 (Akazawa,
1982b), although an excellent case has been
made that the succeeding Kofun (tomb) pe-
riod (ao.D. 300-600) (Ikawa-Smith, 1980) is
simply a continuation of the Yayoi right up
to the point where the written record begins
with the Nara state in the seventh century
(Barnes, 1986; H Kanaseki, 1986). While
these broad outlines are generally agreed

upon, there are also major areas of disagree-
ment. Specifically, what was the relation be-
tween the Jomon and the succeeding Yayoi?
Was it a case of a new population with a
different subsistence technology invading
from the mainland (Befu, 1971; Kagawa,
1973), or was it a case of the adoption of new
techniques by the in situ Jomon people, who
simply continued and expanded in the lands
where they had been shaped (Aoki and Om-
oto, 1980; Akazawa, 1982a,b, 1986; H Kana-
seki, 1986)? From an appraisal of the
archaeological evidence currently available,
this question cannot be resolved, but from an
appraisal of the surviving tangible remains
from prehistoric Japan—namely, the skele-
tons of the people themselves—we are going
to suggest a choice indicated by the results of
our analysis.

THE AINU QUESTION

Obviously we have to use a consideration
of the modern inhabitants of Japan as our
main point of reference in assessing the gen-
esis of modern Japanese facial form. Conse-
quently our analysis will utilize samples of
modern Japanese from the northeastern, the
central, and the southwestern parts of the
archipelago. Complicating the matter is the
fact that not all of the native inhabitants of
the Japanese realm are traditionally re-
garded as “Japanese.” Specifically, the in-
habitants of the northern island of Hokkaids,
the Ainu, have long been regarded as “ra-
cially” different from the rest of the people of
Japan (Busk, 1867; Koganei, 1894; von Baelz,
1901, 1911; Chamberlain, 1912; S Watanabe,
1938, 1981). Currently there are very few
unmixed Ainu left due to interbreeding with
the incoming Japanese during the last
hundred years (Omoto 1970, 1972). But Hok-
kaidd did not become a part of the territory
of Japan until the Meiji restoration in 1868
(H Watanabe, 1986), at which time the Ainu
constituted the recognized population of the
island. Although they have traditionally
been looked down upon as “primitive,” and
stigmatized as “mere” hunter-gatherers, they
evidently engaged in the same kind of ingen-
ious and intensive exploitation of the avail-
able natural resources that had characterized
the preceding Jomon throughout Japan (H
Watanabe, 1986). Furthermore, they and
their predecessors planted and harvested a
variety of millets and perhaps other crops as
well, so they should more correctly be viewed
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as having pursued a mixed subsistence econ-
omy rather than as having been hunter-gath-
erers in the strict sense (Crawford and
Yoshizaki, 1987).

According to legendary, historical, and lin-
guistic testimony regarding the Japanese,
however, “All their traditions point to their
coming from the south, and equally sure are
we that when they landed they found a race
of hairy men to contest their occupation”
(Morse, 1878). Subsequently, somewhere be-
tween the fifth and the eighth century when
the semilegendary Japanese emperor, Jimmu
Tenno, led his forces from the southwestern
island of Kyushi to conquer the Yamato plain
(the Yamato district now includes modern
Nara and Osaka in central Japan), he was
apparently opposed by “a population of Aino
race” (Aston, 1896 [1956]: p. 109, footnote 1).
As late as the twelfth century, Japan’s “Wild
East” was the Kanto plain, the location of
the modern city of Tokyo, where the indige-
nous Ainu continued to block the northeast-
ward spread of the power of the Japanese
state right up to “feudal” times (Storry,
1978).

Further, the use of place names in the
northeastern end of the main island of Hon-
shi (Ohno, 1970) “shows that eastern Japan
used languages related to Ainu in late Jo-
mon and Yayoi times” (Chew, 1978: p. 200).
In fact, “the names of very many places all
over Japan, which are purely Ainu”—and
this includes southern Japan as well—
prompted the assertion that “‘enough have
been brought forward to show clearly strong
grounds for the belief that the Ainu once
inhabited the whole of the Japanese empire”
(Batchelor, 1892: pp. 284, 292, 295).

In the past, it was also observed that there
were distinct traces of Ainu features to be
seen toward the northern end of Honshi (and
also in the southern corner of Kytsha and in
the Ryukyus) (von Baelz, 1911). As Chamber-
lain (1912: p. 181) remarked, “The ‘Ainu type’
among the Japanese is most marked in the
north, where these pre-Japanese aborigines
continued longest.” Dermatoglyphic (Mitsu-
hashi, 1967) and serological (Harvey et al.,
1978; Mourant, 1980) data from the modern
Japanese also sustain such a view.

Who the Ainu are and where they came
from has engaged the imagination of observ-
ers of Japan for over a century. In contrast to
the other peoples of Asia, they are famous for
their display of hirsutism: male beards and
body hair being its particular manifestation.

From the time of La Pérouse at the end of
the eighteenth century on up to the present,
the opinion has frequently been offered that
they represent a far-eastern outlier of Euro-
pean or “Caucasoid” form (Busk [reflecting
the opinion of Huxley], 1867; Bickmore, 1868;
von Baelz, 1901, 1911; Koganei, 1927; Hoo-
ton, 1946). Other suggestions concerning
their source range from the Tower of Babel
(Kaempfer, 1906) and nonserious reflections
about a “lost tribe of Israel” (Batchelor, 1892),
to considering them as a northward exten-
sion of Polynesian (Vivien de Saint-Martin,
1872; Sternberg, 1929) or Southeast Asian
groups (Levin, 1961; Turner and Hanihara,
1977; Turner, 1986), to looking at them as
just another form of “Mongoloid” (Hanihara,
1970, 1977; Omoto, 1970; Omoto and Harada,
1975), and finally to regarding them as a
northern representation of Australian abo-
riginal form (Hooton, 1946; Birdsell, 1951,
1967—noting that both considered ‘““Austra-
loid” to be a “primitive” kind of “Caucasoid”
form). The last of these claims has been de-
finitively refuted on craniometric (Yamagu-
chi, 1967), serological (Omoto and Misawa,
1976), and odontometric (Hanihara, 1976,
1977) grounds. These same studies also show
the unlikelihood of a European connection,
but there are also dental and cranial studies
that equally call into question the suggestion
that they are “just another Mongoloid” pop-
ulation (Turner, 1976, 1979, 1983; Howells,
1986; Brace et al., in press). The Polynesian
matter cannot be so easily dismissed, as has
previously been noted (Yamaguchi, 1967;
Brace and Nagai, 1982; Brace et al., in press),
and as we shall develop at greater length
later in this paper.

SAMPLES USED

Here we record the groups we have used
and the addresses of the collections in which
they are located. In each instance, we include
the number of individuals with enough com-
plete dimensions to be used in our multi-
variate treatment of craniofacial form. Odon-
tometrics were collected from the same sam-
ples, but because we could get tooth
measurements from many individuals who
were otherwise incomplete, the numbers in-
volved tend to be considerably larger than
those associated with a relatively complete
set of craniofacial data. The exception is the
Mongols, where the sample was so small that
we could not get a measurement for each
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category of tooth, so no TS figure could be
calculated.

The following list includes the sample iden-
tity and number of the specimens used to
assess the relations of craniofacial form in
Asia and the Pacific. Japanese: 271 speci-
mens; Kyuasha (Southwest), 27 specimens,
Department of Anatomy, Nagasaki Univer-
sity School of Medicine, Nagasaki; Tokyo
(East Central), 113 specimens, University
Museum, University of Tokyo, Hongo,
Bunkyo-ku, Tokyo; Chiba (East Central), 74
specimens, Department of Anatomy II, Sap-
poro Medical College, Sapporo; Tohoku
(Northeast), 57 specimens, Department of
Anatomy, School of Medicine, Tohoku Uni-
versity, Sendai; Medieval Samurai: 17 speci-
mens (Kamakura, AD. 1333), University
Museum, University of Tokyo; Ainu: 55 spec-
imens, University Museum, University of
Tokyo and Department of Anatomy II, Sap-
poro Medical College; Kofun: 4 specimens,
Department of Anatomy, Medical School,
Kytsha University and Department of Anat-
omy, School of Medicine, Tohoku University;
Yayoi: 21 specimens, Fukuoka and Doiga-
hama, Department of Anatomy, Medical
School, Kyushu University, Fukuoka; Jo-
mon: 12 specimens (Early Jomon 1, Middle
Jémon 2, Late Jomon 6 specimens), Depart-
ment of Anatomy II, Sapporo Medical Col-
lege and Laboratory of Physical Anthro-
pology, Faculty of Science, Kydto University,
Kyoto; Nagasaki “Yayoi”, 3 specimens, De-
partment of Anatomy, Nagasaki University
School of Medicine; Chinese: 398 specimens;
East Coast, 174 specimens, Biology Section,
Department of Biology, Fudan University,
Shanghai, People’s Republic of China; North
China, 40 specimens, University Museum,
University of Tokyo; Western China (Si-
chuan), 69 specimens, Department of Anat-
omy, Chengdu College of Traditional Chinese
Medicine, Chengdu, Sichuan, People’s Re-
public of China; Southwest China (Hunnan),
64 specimens, Institute of Vertebrate Paleon-
tology and Paleoanthropology, People’s Re-
public of China; South China, 70 specimens,
Department of Anatomy, Guangxi Medical
College, Nanning, Guangxi Zhuang Autono-
mous Region, People’s Republic of China;
Southeast China (Hong Kong), 45 specimens,
Department of Oral Anatomy, Prince Philip
Dental Hospital, Hong Kong; North Chinese
Neolithic: 18 specimens, Institute of Verte-
brate Paleontology and Palecanthropology,
Beijing; Koreans: 17 specimens, University
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Museum, University of Tokyo; Mongols: 11
specimens, Department of Anthropology,
American Museum of Natural History, New
York, NY; Micronesians: 55 specimens,
(Guam 36) Department of Anthropology,
Bernice P. Bishop Museum, Honolulu, HI.
(Yap 5, Palau 5, Mortlock 4, Carolines 1, Cha-
morro 1, Jaluit 1, Naru 1, Tari-Tari 1) von
Luschan Collection, American Museum of
Natural History, New York, NY; Philippinos:
21 specimens (Visayas), Museum of Anthro-
pology, University of Michigan, Ann Arbor,
MI; Polynesians: 131 specimens, (Easter Is-
land 11, New Zealand 25, Marquesas 26 spec-
imens) American Museum of Natural
History, New York, NY; Hawaiian: 69, Bern-
ice P. Bishop Museum, Honolulu, HI; Thai:
65 specimens, Department of Anatomy, Siri-
raj Hospital, Mahidol University, Bangkok,
Thailand; Thai Neolithic: 2 specimens, Sood
Sangvichien Museum of Prehistory, Siriraj
Hospital, Bangkok, Thailand; Vietnamese: 5
specimens, Musée de 'Homme, Paris, France.

DATA COLLECTED

In previous studies where broad sweeps of
time and longterm changes in selective
forces were the objects of concern, a simple
focus on dental metrics was sufficient to dem-
onstrate major trends in the course of homi-
nid evolution (Brace, 1979a,b; Brace et al.,
1987). Where this approach was essayed to
demonstrate the selective-force differences in
the backgrounds of a series of contemporary
modern populations—for example, in Aus-
tralia and Oceania (Brace, 1980; Brace and
Hinton, 1981)—the question could be legiti-
mately raised as to whether the differences
observed were really indicators of the differ-
ential operation of selective forces or whether
they might indicate that the groups under
consideration had come from widely separate
areas in the recent past where genetic drift
or some other such mechanism had produced
different effects.

When the dental metrics of both moderns
and their predecessors in the recent past were
collected in both Japan and China (Brace and
Nagai, 1982; Brace et al., 1984), an attempt
to check for the possibility of immigration vs.
continuity through time was made by assess-
ing aspects of craniofacial form. In the case
of Japan, the obvious differences between the
Jomon and the modern Japanese were noted
at the same time that it was realized that
the contrast in form between the Japanese
and the Ainu involved exactly the same
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TABLE 1. Craniofacial measurements

Variable No.

Description

Nasal height (Martin No. 55)

Nasal bone height (Martin No. 56 [2])
Nasion prosthion (Martin No. 44 [1])
Nasion basion (Martin No. 5)

Superior nasal bone width (Martin No. 57 [2])
Minimum nasal bone width
Inferior nasal bone width (Martin No. 57 [3])

1
2
3
4
5 Basion prosthion (Martin No. 40)
6
7
8
9

Nasal breadth (Martin No. 54)

10 Simotic subtense (Howells)

11 Height of rhinion over measurement number 8
12 IOW subtense at nasion (Woo and Morant)

13 MOW subtense at rhinion (Woo and Morant)
14 Bizygomatic width (Martin No. 45)

15 Glabella opisthocranion (Martin No. 1)

16 Maximum cranial breadth (Martin No. 8)

17 Basion bregma (Martin No. 17)

18 Basion rhinion

traits. These points were first made by Ko-
ganei (1927, 1937), whose discussion remains
a model of accurate assessment. The argu-
ment can always be made, however, that this
kind of morphological assessment is subjec-
tive at bottom and therefore unscientific.
Fortunately, the quantitative treatments of
nonmetric aspects of the dentition (Turner,
1976, 1979, 1983, 1985a,b, 1986, in press) and
skull (Dodo, 1986; Ossenberg, 1986) have
reached exactly the same conclusions.

Craniofacial metrics

With this in mind, we attempted to quan-
tify those aspects of craniofacial morphology
which had been the basis of the earlier sub-
jective assessment of group relationships and
differences, noting that Yamaguchi had done
this successfully on a more limited set of
samples (1967, 1982) and that Howells has
repeatedly demonstrated that multivariate
statistics elegantly confirm the conclusions
reached by Koganei well over half a century
ago (Howells, 1966, 1986). Evidently this ap-
proach works for much the same reason that
massive DNA comparisons work (cf. Sibley
and Ahlquist, 1984, 1986); i.e., if enough in-
dividual pieces of information are accumu-
lated, the degree of similarity in pattern will
reflect the degree of genetic relationship in
spite of the particular effects of differences in
selective force history. This is apparently why
different workers using different sets of mea-
surements on similar population samples
come to the same general conclusions in re-
gard to population relationships and distinc-

tions (Howells, 1966, 1973, 1986, in press;
Pietrusewsky, 1971, 1979, 1981, 1983, 1984,
in press; Brace et al., in press).

The list of measurements we applied to the
samples mentioned above is to be found in
Table 1. Well over half of the eighteen mea-
surements included deal with aspects of na-
sal elevation and elongation since it was our
preliminary observation that it was in these
traits that the most obvious distinctions be-
tween the Jomon and the Japanese and be-
tween the north and the south Chinese were
to be found. As it happened, essentially the
same roster was also successful in assessing
the relationships of the peoples of Oceania,
Australia, and continental Asia (Brace et al.,
in press).

Odontometrics

Mesial-distal and buccal-lingual measure-
ments were made for all of the available
teeth—maxillary and mandibular, right and
left—for all of the individuals available in
the samples used for the present study. The
measurement techniques have been previ-
ously discussed in detail (Brace, 1979b, 1980).
Since the right and left antimeres are phe-
notypic expressions of the same underlying
genotype, the best expression of the latter is
an average of the two. Individual dimensions
for each tooth class, then, were calculated
from the means of the antimere measure-
ments. In order to produce a sample figure
for a given tooth class dimension, the midsex
mean was used—that is, the sum of the mean
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TABLE 2. Summary tooth size measurements (TS) in mm?

Sample TS Mean N Range of N
Micronesia, Guam 1,311 70 (38-88)
China, North 1,261 26 (12-35)
Sendai 1,250 23 (12-37)
Kofun 1,245 29 12-71)
Japan, Chiba 1,240 57 (32-68)
China, Neolithic 1,236 152 (57-278)
Yayoi 1,232 9 (3-18)
Korea 1,229 22 (14-44)
Japan, Edo 1,222 42 (7-89)
Thai, Neolithic 1,222 46 (30-61)
Thai 1,222 27 (23-31)
China, Sichuan 1,208 37 (2-90)
China, Yunnan 1,206 65 (4-168)
Jomon, Early 1,205 5 (3-8)
Kamakura 1,197 43 (30-50)
China, Shanghai 1,197 107 (25-234)
Japan, Nagasaki 1,188 30 (17-38)
China, Guangxi 1,186 46 (27-63)
Polynesia 1,172 138 (104-170)
Vietnam 1,169 9 (2-21)
China, Hong Kong 1,154 37 (29-45)
Jomon, Middle 1,152 18 (7-30)
Jomon, Late 1,151 47 (18-73)
Ainu 1,141 83 (53-106)
Nagasaki, “Yayoi” 1,093 6 (5-8)

male and the mean female dimensions di-
vided by two (Brace et al., 1987). In this fash-
ion, the mean mesial-distal and mean buccal-
lingual dimensions of each of the sixteen
tooth classes were calculated for each sam-
ple. The result yielded thirty-two figures for
each group considered.

In order to simplify this, cross-sectional
areas were produced by taking the product of
the mesial-distal and buccal-lingual dimen-
sions for each tooth class. As was the case for
the individual mesial-distal and buccal-lin-
gual dimensions, the sample figure was con-
sidered to be the midsex mean of the cross-
sectional area for each tooth class.

This still leaves sixteen data points per
sample, and while this provides a very effec-
tive means of comparing two or three groups
at a time, there can be real confusion when
the number of groups being compared rises
to ten or more. Under the latter circumstan-
ces, a crude but effective measure is provided
by the use of the summary tooth-size figure,
TS. This is simply the sum of the mean cross-
sectional areas of all the tooth categories in
a single sample (Brace, 1978, 1979b, 1980).
As with the means for individual measure-
ment and cross-sectional areas, the mean TS
of a sample is a mid-sex mean.

Table 2 displays the TS figures for the sam-
ples used in this study arranged in order of

magnitude. Since each TS figure is based on
a summary of mean individual tooth cross-
sectional areas and since each of these has a
different N, there is no way to calculate a
variance for the TS figures presented here.
As was noted in a previous study which in-
cluded the analysis of complete individuals
where such variance figures could be calcu-
lated, “a summary tooth-size difference of
50mm? between groups compared is proba-
bly meaningful, and a difference of 100mm?
or more almost certainly has some basic bio-
logical meaning” (Brace, 1980; Brace and
Ryan, 1980).

ANALYSIS

In our use of the craniofacial measure-
ments listed in Table 1, we have followed the
procedures for the treatment of variables de-
scribed by Howells (1986). This is an attempt
to minimize the effects of major size differ-
ences when comparing diverse populations.
The first step in this procedure is to convert
individual unweighted measurements into
sex-specific Z-scores where each Z-score rep-
resents the number of standard deviation
units by which the value in question departs
from the grand mean for each separate di-
mension of all the samples used in a given
analysis. This can be represented as:
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where: i = number of the measurement (e.g.
1...18);j = number of the individual; Xii =
value of measurement “i” for individual *j”;
X, = overall sex specific average value for
measurement “i”; and ¢; = overall sex spe-
cific standard deviation for measurement “i”.

The use of Z-scores by themselves does not
eliminate the problem of size. In order to deal
with the matter of relative proportion or
“shape” of the craniofacial features with
which we are concerned, some kind of propor-
tional transformation would be desirable. Re-
cently, Howells (1986) has proposed the use
of the C-score statistic to accomplish this pur-
pose. C-scores are similar to ratios in that
they both are measures of relative size. The
advantage of a C-score over a simple ratio is
that the C-score reflects relative size of a
given feature in comparison to the size of all
the other traits used, while a ratio can only
reflect relative size in comparison to a single
referent. C-scores are calculated as the differ-
ence between the Z-score of a single measure-
ment for a given individual and the mean Z-
score of that individual for all the measure-
ments used in the analysis.

The mean Z-score for a single individual is
calculated in the following fashion:

2%
7. —

J N

2)

where: Z; = the average Z-score for all the
variables for individual *§”; and N = the
number of variables used (e.g., 18 if all are
represented).

Given this, then, the C-score is:

The C-scores were then used as the basis
for constructing dendrograms representing
the relationships of the various groups sam-
pled. Actually, we made a great many trial
dendrograms. Initially we used the untrans-
formed data. Subsequently we repeated these
trials using Z-scores, and finally we settled
on the use of C-scores as defined above. We
also made trials without the use of fre-
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quently missing variables in an attempt to
maximize our sample sizes. In the final anal-
ysis, however, we used an approach that
maximized discriminationeven though it had
the effect of reducing our sample sizes. This
seemed to produce the most reliable results
where reliability was determined by the con-
sistency with which samples known to be
related were put into the same cluster after
the addition or subtraction of other samples
in the course of constructing our various trial
dendrograms.

The dendrograms we have produced are
hierarchical trees based on calculations of
Euclidean distance, a procedure that pro-
duces results similar to those achieved by
Ossenberg (1986) and by Dodo and Ishida
(1987) using Mean Measures of Distance of
nonmetric cranial variables. The logic is dis-
cussed in Sneath and Sokal (1973), and the
computation procedure is the one specified in
Fox and Guire (1976). This is a multivariate
procedure which requires values for all of the
variables used in the analysis. In our case,
since the calculation of C-scoresrequires that
a Z-score value be present for each variable
for each individual included, this means that
we could only use individuals on whom a
complete set of measurements could be made.
And because of the problem of artificially
maximizing common variance that occurs
when regression procedures are used to esti-
mate missing data, we avoided the use of any
kind of interpolation to fill in missing vari-
ables. This is why the N for many of our
samples is as small as it is, especially for the
often-fragmentary prehistoric groups.

Before constructing each dendrogram, the
program evaluates the importance of each
variable by a stepwise linear multiple dis-
criminant procedure. The variable with the
greatest power of discriminationis used first.
Subsequent variables are then added in or-
der of importance until it is determined that
the contribution to reliability has a P value
of > .05. Since this procedure is done auto-
matically each time a dendrogram is con-
structed, there is always the possibility that
dendrograms with different samples will
have been built with the use of slightly dif-
fering sets of variables. Indeed, this is the
case for the three dendrograms we have pre-
sented here—namely, Figures 1-3. For ex-
ample, six of the first seven variables that
contributed to the dendrogram illustrated in
Figure 1, numbers 2, 12, 14, 18, 8, and 7,
were related to the nose. The first five vari-
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Vietnam
Thai
Thai Neolithic

South China
Yayoi
China Neolithic ————J

Japan
North China
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Micronesia :}__—

Jomon

Fig. 1. A Euclidean distance dendrogram showing the
relationships between modern and prehistoric groups
from the Japanese archipelago. A numerical expression
of these relationships can be seen in Table 6.

ables that contributed to the construction of
the dendrogram in Figure 2 were also mea-
sures of nasal elongation and projection. And
the first eight variables that contribute to
the picture shown in Figure 3 are also re-
lated to the nose. The lists of variables in the
order that they were used in the construction
of Figures 1-3, plus their F-statistics and
significance values, are shown in Tables 3-5.
After constructing our dendrograms, we
used the same samples and the same vari-
ables to construct a matrix of Mahalanobis
distance (D?) figures (Fox and Guire, 1976).
These are presented in Tables 6-8. In essence
these provide a numerical version of the re-
lationships visually evident in Figures 1-3.
It is clear from the data in Figure 1 and an
appraisal of the form shown in Figures 4 and
5 that the various levels of Jomon and the
modern Ainu are basically the same kind of
thing, so we have some reason to consider
that they represent the continuity of a single
lineage through time. For that reason, we
feel justified in treating the evident odonto-
metric reduction through time as a picture of
real evolutionary change. Figure 6 shows the
regression line produced when tooth size data
are entered for the appropriate time levels.
Early Jomon is assigned an antiquity of 7,000
B.P., Middle Jomon an age of 4,000 B.p.,, Late
Jomon an age of 2,000 BP, and we gave the
Ainu burials a date of A.p. 1000. The Jomon-
to-Ainu regression line has a slope of —0.0090
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Shanghai
Sichuan ; I
Yunnan
Korea
Hong Kong :}—
North China
Japan
South China :,—_

China Neolithic

Mongot

Yayot

Thai —_
Vietnam _

Ainu

Jomon

Samurai
Micronesia

Fig. 2. A Euclidean distance dendrogram showing the
relationships between prehistoric and combined modern
Japanese groups, combined Polynesians, combined Mi-
cronesians, and a series of mainland Asian groups. A
numerical expression of these relationships can be seen
in Table 7.

1
Nagasaki “Yayoi”

Late Jémon

Early Jomon

Tokyo ————————
Chiba
Tohoku :l_‘
Kyushi

Kofun

Fig. 3. A Euclidean distance dendrogram showing the
relationships between the various distinct Japanese and
Oceanic samples with a spectrum of mainland Asian
samples simplified by combining the coastal, southern,
and western Chinese into a single “South” Chinese
group. A numerical expression of these relationships can
be seen in Table 8.

mm?%/yr and an r value of .631 (P=.09). This
makes a reasonable comparison with the Me-
solithic-to-Neolithic-to-modern slopes in Eu-
rope (—0.0123, r=.888, P=.0003), China
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TABLE 3. Sequence of entry of variables used to produce Figure 1

Variable
No. Name F-statistic Significance
2 Nasal bone height 26.180 .0000
12 IOW subtense at nasion 8.922 .0000
14 Bizygomatic width 6.150 .0000
18 Basion rhinion 5.767 .000
8 Inferior nasal bone width 3.428 005
7 Minimum nasal bone width 2.961 .002
13 MOW subtense at rhinion 2.365 .013
TABLE 4. Sequence of entry of variables used to produce Figure 2
Variable
No. Name F-statistic Significance
18 Basion rhinion 36.170 .0000
2 Nasal bone height 12.784 .0000
1 Nasal height 12.211 .0000
12 IOW subtense at nasion 9.259 .0000
9 Inferior nasal bone width 7.896 .0000
16 Maximum cranial breadth 7.158 .0000
17 Basion bregma 7.046 .0000
14 Bizygomatic breadth 6.687 .0000
3 Nasion prosthion 6.286 .0000
8 Inferior nasal bone width 5.448 .0000
13 MOW subtense at rhinion 5.563 .0000
15 Glabella opisthocranion 4.725 .0000
5 Basion prosthion 3.412 .0000
4 Nasion basion 2.530 .0006
10 Simotic subtense 2.186 .0036
6 Superior nasal bone width 2.408 .0011
TABLE 5. Sequence of entry of variable used to produce Figure 3
Variable
No. Name F-statistic Significance
18 Basion rhinion 44.627 .0000
2 Nasal bone height 16.329 .0000
1 Nasal height 13.337 .0000
3 Nasion prosthion 12.352 .0000
12 IOW subtense at nasion 10.403 .0000
13 MOW subtense at rhinion 9.067 .0000
8 Inferior nasal bone width 7.882 .0000
9 Nasal breadth 7.778 .0000
15 Glabella opisthocranion 7.089 .0000
17 Basion bregma 3.935 .0000
5 Basion prosthion 3.794 .0000
14 Bizygomatic width 4.012 0000
16 Maximum cranial breadth 4.362 .0000
10 Simotic subtense 3.221 .0001
6 Superior nasal bone width 3.135 .0001
4 Nasion basion 2.431 .0023
7 Minimum nasal bone width 1.952 .0186

(=0.0129, r=.922, P=.003), Southeast Asia
(—0.017, r=.947, P<.001), and the Middle
East (—0.0165, r=.892, P=.04) (Brace et al.,
in press). Those groups called Late Jomon
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are often only marginally more recent than
those called Middle Jomon and, as can be
seen from Table 2, the TS of both is effec-
tively the same. The one group that was ar-
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TABLE 8. Craniofacial D? figures for a series of Japanese, Oceanic, combined Chinese, and Asian samples

Population

Chn Neo Philip Thai Neo Thai

N Chin S Chin Viet

Poly Jomon dJapan Ainu

Micro

Korea Yayoi

Samurai

Sample

4.72
13.46
16.20

7.18

8.71

9.35
11.95

4.12
3.06
13.60
12.01
541
10.24
10.04
16.87

741
5.51

Samurai
Korea
Yayoi

16.02
22.18

14.79
7.31
7.48

11.30

20.40

15.12
11.64

7.55
11.12
19.80

China, Neolithic

Philippine
Thai, Neolithic

Thai
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7.03 4.20
15.12 11.50

6.50
4.88 5.05

27.34
34.29

18.17

8.22
9.61
10.93
19.06
5.05

7.20
5.65
5.87
7.89
5.12
4.14
9.66

Micronesia
Polynesia
Jomon
Japan
Ainu

13.24

7.18
2.87

3.16
17.58

10.38
14.41

8.40
4.12
4.59
8.40

32.46 13.20 847
18.61

13.69
17.96
18.26

4.57
9.74 14.00

5.85

3.39
13.27

2.44
10.33

8.62 9.86

4.74
4.88
5.78

2.52
2.28
6.69

North China

6.21

1147
13.03

2.56
14.87 5.96

6.71
9.14

343 7.84

4.08 581

14.64
12.05

4.31 10.08
8.47 9.94

6.84
4.87

South China
Vietnam
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Fig. 4. A Middle Jomon male from the Ohta site (No.
668B) in the collection of the Laboratory of Physical
Anthropology, Kyoto University. Drawn with the per-
mission of Professor Jiro Tkeda.

Fig. 5. An Ainu male (No. 1367) in the Koganei collec-
tion, University Museum, University of Tokyo. Drawn
with the permission of Professor Kazuro Hanihara.
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Total Tooth Size vs Time in Japan
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Fig. 6. The regression of total tooth size (TS) in situ
in Japan from Early Jomon through the modern Ainu

chaeologically judged to be “Middle/Late”
Jomon was given a date of 3,500 B.p.—that is,
between the rather crudely determined gen-
eral dates for Middle and Late Jomon. Since
there was no way to get a direct date for the
skeletal samples used, we had to adopt an
arbitrary designation of time based on gen-
eral archaeological assessment. If this is both
arbitrary and lacking in the kind of precision
for which we could wish, it is the best that
could be done under the circumstances and
we hope that it yields a reasonable model for
the overall situation.

DISCUSSION

The principal points that emerge from our
analysis are graphically displayed in Figures
1-3 and 6. A numerical version of these re-
lationships and differences is recorded in the
D? values in Tables 6-8 and in the TS values
in Table 2, but it is easiest to make our ap-
praisals from the figures.

Jomon-Ainu continuity

Figure 1 shows the relationships and dis-
tinctions between the samples from the Jap-
anese islands alone. Two clear-cut and
distinct clusters are represented—one includ-
ing all the modern Japanese groups plus the
Kofun and the Yayoi. From a craniological

(Brace et al., nd b). The combined measurements from
which this was plotted can be found in Table 2.

standpoint, the idea that the Kofun is simply
a continuation of the Yayoi expressed in re-
cent archaeological work (Barnes, 1986; H
Kanaseki, 1986) is clearly substantiated.
Both, in sequence, can clearly be regarded as
the ancestors of the modern Japanese.

The second cluster in Figure 1 obviously
lumps the various levels of Jomon and the
Ainu together and indicates that they have
very little in common with the Yayoi rice
farmers or the recent Japanese. This is very
much in line with the view that emerged
from the multivariate work of Howells (1966,
1986), Yamaguchi (1967), Dodo (1986), and
Dodo and Ishida (1987). It is also very much
in line with the assessment of dental mor-
phology so elegantly demonstrated by Turner
(1976, 1979, 1983, 1986, in press; Turner and
Hanihara, 1977) and in the nonmetric cra-
nial treatment by Ossenberg (1986).

The one group in Figure 1 that may seem
out of place is the sample labeled Nagasaki
“Yayoi.” As can be seen, this is included in
the Ainu-Jomon cluster and, morphologi-
cally, is obviously unrelated to the Yayoi in
the modern Japanese cluster. Equally ob-
vious is the fact that it does not cluster with
the modern specimens from Kytshua, most of
which came from the dissecting rooms at Na-
gasaki University School of Medicine.



REFLECTION ON THE FACE OF JAPAN

This sample was excavated from north-
western Kyashu between 1964 and 1969 by
Professor Yoshiatsu Naito. It dates from the
early to middle Yayoi and has been taken as
proof that that the Yayoi biological configu-
ration developed in situ right out of the pre-
ceding Jomon population as an example of
“microevolution” (Suzuki, 1969; Naito, 1971;
Akazawa, 1982b). However, the only reason
it is called Yayoi at all is because of its asso-
ciation with Yayoi pottery. Unlike the Yayoi
sites at Doigahama in western Honsha and
around Fukuoka in the core of Kyushq,
where the subsistence economy was charac-
terized by the practice of intensive, irrigated
rice agriculture (Ushijima, 1954; Kanaseki
and Kai, 1955; Kanaseki et al., 1960), the
“Yayoi” people of northwestern Kytishi were
fishers and gatherers using a lithic technol-
ogy and pursuing a subsistence strategy that
was indistinguishable from that of the Jo-
mon people wherever they are found in
Japan. Since they are skeletally indistin-
guishable from the Jomon as well, we sug-
gest that they were simply representatives of
the indigenous Jomon of Kyusha who
adopted the turned pottery of their Yayoi
neighbors. When we use a lumped Jomon
sample for our subsequent clusters (Figs. 2,
3), we feel justified in including these indi-
viduals to increase our sample size. We
should note, however, that, whether they are
included or not, the rest of the relationships
displayed in those clusters are unaffected.

Certainly we feel that the arrangement vis-
ible in Figure 1 justifies our treatment of
continuity from Early Jomon right on up to
the modern Ainu as an example of a contin-
uing evolutionary lineage. If we consider the
change in tooth size through time displayed
within this lineage, we get the regression
line portrayed in Figure 6. Since there is no
comparable reduction in cranial dimensions
over that same span of time, it has been
considered as an example of the point where
tooth size and body size have become notably
“decoupled” in recent human evolution
(Brace et al., 1987). The reduction in tooth
size evidently proceeded at approximately the
same rate (1% per thousand years) as it did
in Europe and elsewhere in the post-Pleisto-
cene. If, as has been suggested, this is the
consequence of the adoption of improved food
preparation practices, then it is no surprise
to discover that the Jomon-Ainu continuum
in Japan not only shows the same trends
found elsewhere but also that the smallest
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teeth in all of Asia are to be found in the
Ainu of Japan: they, after all, are the direct
descendants of the makers of the oldest pot-
tery tradition in the world (Bleed, 1978;
Tkawa-Smith, 1986), and it may well have
been the use of pottery, which reduced the
selective pressures maintaining usable tooth
substance, that consequently allowed dental
reduction to occur (Brace, 1978, 1988; Brace
et al., 1987).

Japan vis-é-vis Asia and Oceania

We have taken the clustering of modern
Japanese visible in Figure 1 as justification
for lumping them together as a single group
with a larger sample size for purposes of com-
parison with other mainland Asian and a
couple of Oceanic samples. The results can
be seen in Figures 2 and 3. Figure 2 shows
the lumped modern Japanese, the lumped
Jomon, the Ainu, and a group labeled Ka-
makura “Samurai”’ compared to a maximum
diversity of mainland Asian samples and a
combined Polynesian and a combined Mi-
cronesian set. The Kamakura Samurai are a
most interesting case, and we shall defer
treatment until the end of this Discussion. In
Figure 2, as in Figure 1, two broad clusters
can be seen: one that lumps the Ainu, the
Jomon, and the Samurai with the peoples of
the island Pacific; and the other that in-
cludes the Yayoi and the modern Japanese
with the peoples of mainland Asia. When
these two broad clusters were first noted in a
treatment of Asia, Oceania, and Australo-
Melanesia, they were respectively referred to
as the Jomon-Pacific cluster and the Main-
land-Asian cluster (Brace et al., in press).

In Figure 2, the Thai and the Vietnamese,
although clearly related to each other, are
the most remote members of the Mainland-
Asian cluster. Slightly less remote and also
tied to each other are the Yayoi and the Mon-
gols, something that may pique the interests
of the linguists who posit an interior north
Asian origin for the Korean and Japanese
languages (Miller, 1986). When the small
sample of Mongols is removed and the var-
ious Chinese are condensed as in Figure 3,
however, the Yayoi form a tighter subcluster
with the coastal Chinese, Koreans, Chinese
Neolithic and modern Japanese, which cer-
tainly is in line with the visual impressions
the observer gets when handling the
material.

When this lumping of southern and coastal
Chinese is made, as shown in Figure 3, the
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Fig. 7. A Yayoi male from the Doigahama site (No.
140) in the Department of Anatomy, Kyushta University
School of Medicine. Drawn with the permission of Profes-
sor Masafumi Nagai.

two main clusters still remain distinct, and
the samples within them are arranged in a
manner that is intuitively satisfying and
easy to interpret. We added a Philippine sam-
ple, and it comes as close as the program
allows to being a perfect intermediary be-
tween the Mainland-Asian and the Jomon-
Pacific cluster, which is just what it ought to
do, the Philippines being right at the edge of
the Pacific Basin with a long history of influ-
ence from the Asian mainland and yet popu-
lated by people who speak Austronesian
languages related to those of the island Pa-
cific (Heine-Geldern, 1932; Beyer, 1947, 1948;
Solheim, 1972; Hutterer, 1974; Jocano, 1975).
The Vietnamese and Thai still remain some-
thing of an outlier of the Mainland-Asian
cluster. The core of this cluster is composed
of Koreans, coastal Chinese, Yayoi, the
Chinese Neolithic, and the modern Japanese,
with the north Chinese at another remove.
The Jomon-Pacific cluster still retains the
same members, but, in this manifestation,
the Jomon themselves are the least tightly
included, and the Ainu display a closer asso-

Fig. 8. A Japanese male from Tokyo (No. 234) in the
Koganei collection at the University Museum, Univer-
sity of Tokyo. Drawn with the permission of Professor
Kazuro Hanihara.

ciation with the group we have called
“Samurai.”

Yayoi-Kofun-Japanese continuity

As can be seen in Figure 1, the various
groups of modern Japanese cluster with the
Kofun and the Yayoi, all of which are distinct
from the Ainu-Jomon cluster. When other
Oceanic and mainland Asian groups are in-
cluded, the Yayoi (Fig. 7) and the Japanese
(Fig. 8) consistently are grouped with main-
land samples—note their association with
Koreans, southern Chinese and the Chinese
Neolithic in Figure 3 and their continued
separation from the cluster that includes
Ainu, Jomon, and Oceanic samples. The evi-
dence seems to indicate that the Yayoi ar-
rived as invaders—from southern Korea as
many have suggested (Ohno, 1970; Befu,
1971; Bowles, 1977; Aikens and Higuchi,
1982)—and that they then replaced the indig-
enous Jomon and went on via their Kofun
descendants and give rise to the majority of
the modern Japanese.
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While it has been said that “skeletal
changes from the latter half of the end of the
Jomon period to the Tomb period and on into
modern times are not drastic enough to prove
the conquest of Japan by a foreign race”
(Ohno, 1970: p. 81), and more recent work
has noted that “research on skeletal remains
of the Yayoi period has not offered any sub-
stantial evidence for supporting this kind of
a working model” (Akazawa, 1982b: p. 166;
and see a similar view in H Kanaseki, 1986:
p. 317), we suggest that our current analysis
and the results of all previous systematically
comparative work (Howells, 1966, 1986; Ya-
maguchi, 1967, 1982; Turner, 1976, 1979,
1983, 1986, in press; Dodo, 1986; Dodo and
Ishida, 1987; Ossenberg, 1986) make pre-
cisely this interpretation the most likely
model for the origins of the modern Japanese.

One of the objections from the archaeologi-
cal standpoint is that there are no surviving
indications of major armed conflict (Aka-
zawa, 1982a,b). Our counter to this is that
the replacement may simply have been ac-
complished by the reproductive success of the
incoming Yayoi population. The most gener-
ous estimate for the total Jomon population
of Japan puts it at 120,000 people in all
(Howells, 1986: p. 87). In contrast, the Yayoi
had achieved a minimum of between one and
two million within three hundred years of
their arrival—again a minimum estimate
(Tsukada, 1986: p. 50). This yields a Yayoi
numerical superiority of 10:1. And if we take
the model of Acki and Omoto (1980), the ter-
minal Jomon population was 14,000 all told
vs. a total of 2,800,000 for the Yayoi—a Yayoi
superiority of 200:1. Any way it is calculated
(and note the various simulations proposed
by Hanihara, 1987), the Yayoi achieved an
overwhelming numerical superiority in a
very short space of time.

We grant that Aoki and Omoto prefer to
regard the Yayoi population level as having
been achieved as the result of an increase in
numbers by acculturated Jomon people, but
it could just as well have been a comparable
increase in an immigrant population. In fact,
this is exactly what has occurred on the is-
land of Hokkaido only within the last cen-
tury, and we suggest that this was simply
the last act in the triumph of the Japanese
expansion which began in the west with the
Yayoi invasion of 300 B.C. Furthermore, such
a model is the only way we can account for
the nature of the clusters shown in Figures
1-3.
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Fig. 9. A “Samurai” male, one of the victims of the
battle at Kamakura City in 1333. No. 190 in the Univer-
sity Museum, University of Tokyo. Drawn with the per-
mission of Professor Kazuro Hanihara.

We should also note that there is indeed
legendary and historical evidence for a clash
between those coming from the western part
of Japan with the resident populace farther
east. The chronicles of the emergence of feu-
dal Japan demonstrate an important phase
of this long-playing drama, and we present a
key aspect of this when we consider the
emergence of the Samurai ideal.

The source of the Samurai

The sample that we have chosen to call
“Samurai” (Fig. 9) is such an interesting ex-
ample of the intersection of the historical and
the biological that we shall take some time
to consider it. The skeletons themselves are
the remains of the victims of the attack on
Kamakura City by Nitta Yoshisada in the
summer of A.D. 1333 (Suzuki, 1956; Sansom,
1961). That particular battle may have
marked the end of the Kamakura Shogunate
(1185-1333) per se, but the governing struc-
ture that had been set up by its founder,
Minamoto Yoritomo, was so entrenched by
that time that it set the pattern for the mili-
tary rule of Japan for the succeeding six
hundred years (Murdoch, 1903; Asakawa,
1933; Sansom, 1958; Shinoda, 1960).

When Yoritomo set up the model in AD.
1185 for what was to be the continuing Sho-
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gunate, he did so with an army of retainers
whom he had brought with him from “the
east,” where his forebears had previously
served as frontier administrators (Asakawa,
1933; Storry, 1978). As was so often the case
when the emperor in Kyoto sent administra-
tors to try to pacify the unruly inhabitants
at the eastern frontier, the armies raised to
accomplish this task were often recruited
from the very residents the provincial
administration was charged with control-
ling. The latter were traditionally referred to
in Japanese historical accounts as “Emishi”
(e.g., in Sansom, 1958, 1961), a derogatory
term that was replaced by “Ainu” following
the Meiji restoration in 1868. Consistent with
this tradition, Yoritomo assembled a follow-
ing with promises of land and emoluments,
and it was with these expectations that they
accompanied him to Kamakura in 1180
whence he launched the campaigns that
brought him undisputed military power in
AD. 1185. The “east” from which his army
was recruited was the Kanto district, the area
surrounding what is now Tdkyo, a region
famous for the warlike qualities of its inhab-
itants (Sansom, 1958; Shinoda, 1960; Storry,
1978). It was also the area where much of the
unrest was caused by contention for control
with the Ainu, who were still a force in
northeastern Japan, and it is a good guess
that Yoritomo, by recruiting from the very
population that was the source of that con-
tention, basically acquired an army that was
in large part of Ainu (Emishi) origin. Is it
any surprise, then, that the descendants of
his supporters who lost their lives in the bat-
tle at Kamakura in 1333 should so consis-
tently fall into the Ainu-Jomon cluster as
they do in Figures 2 and 3?

To be sure, Suzuki specifically regards them
as a local variant of modern Japanese and
denies that they could be Ainu (Suzuki, 1956)
even while he mentions certain traits that
are more characteristically Ainu than Japa-
nese. In our analysis also they fall into the
Japanese cluster under some circumstances.
When we used untransformed measure-
ments, they fell into the Japanese cluster
when we included bizygomatic breadth and
into the Ainu cluster when we left it out.
And when we leave out Mainland Asian and
Oceanic samples as in Figure 1, they fall in
with the Yayoi and the Kofun. It would seem
that under some circumstances they can be
regarded as Ainu, and under other condi-
tions they rank as Japanese: but this is just
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what we should expect for a population that
had been right at the frontier between those
two contending elements for a prolonged pe-
riod of time.

All of this may well have had some impact
on the physical characteristics of people of
different status in Japan as well as on Japa-
nese ideals in regard to personal appearance.
The effect of Yoritomo’s brief regime was to
give an enduring measure of power and pres-
tige to a warrior class of eastern origin
(Asakawa, 1933; Sansom, 1958, 1961; Shi-
noda, 1960; Storry, 1978). In turn, the form
of their facial features became a kind of high-
status criterion and could very well account
for the fact that the “Samurai” stereotype
idealized in Japanese art is so unlike the
average appearance of the typical person en-
countered on the Japanese street—or in the
medical-school dissecting rooms from Kyu-
shii to Tohoku. The kabuki actors, courte-
sans, and samurai portrayed so often in
paintings, screens, kites, and wood block
prints (cf. Streeter, 1974; Neuer et al., 1979;
Halloran, 1986) all tend to display the ele-
vated nasal skeleton, the slight swelling at
the center of the brow, the point on the chin,
and the flat-sided cheeks that set apart Ainu
form from that of the typical Japanese. The
first European to write a serious history of
Japan, the seventeenth-century German
physician Engelbert Kaempfer, also noted
that a “higher, more European-like nose”
was to be found among the nobility and im-
portant state officials (Kaempfer, 1964 [1777-
1779]: p. 110, although the earlier English
translation of 1727 only mentions that the
“countenance” in the “‘noblest families, of
the Princes and Lords of the Empire” was
“more like Europeans” 1906 [1727]: p. 151).

One could even suggest that the lighter
skin color documented for the higher social
classes in Japan (Hulse, 1967) had its origin
in the same manner, for the early observers
often remarked that skin color in the Ainu
was noticeably lighter than in the Japanese
(Batchelor, 1892). Even the characteristic
tonsure of the samurai, with the shaved sec-
tion at the front, is recorded by earlier ob-
servers to have been an Ainu custom
(Batchelor, 1892; Sternberg, 1929), although
it is conceivable that this could have been
copied by the Ainu from their oppressors.
Still, it is just possible that it might be part
of the legacy that the samurai received from
the obviously Ainu part of their ancestry.
The Jomon-Ainu legacy might also be the
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source of those culinary traditions wherein
the Japanese differ to such a striking extent
from the Chinese and, in fact, from all the
other cuisines of Asia (cf. Lin and Lin, 1972;
Solomon, 1976; Tsuji, 1980).

There is more than a little irony in this
whole picture: where the Ainu, so looked
down upon in the traditional Japanese con-
ception of the social spectrum (Takaaki,
1987), have had a genetic effect on the ruling
classes of Japan that would be completely
unexpected for a conquered and despised peo-
ple presumed to have been exterminated—
and whose very prior existence has been de-
nied for much of Japan. (Cf. the synopsis of
these denials in Ohno, 1970.)

CONCLUSIONS

The casual observer of the features of the
modern Japanese invariably notes that in
general they share so much in common with
the other inhabitants of eastern Asia that it
is not possible to make broad regional or
national distinctions on the basis of an as-
sessment of those features alone. Occasion-
ally a particularly observant appraiser may
remark that sometimes there are nuances of
brow form, eye socket shape, nasal bridge
elevation, and chin-and-jaw definition that
are not shared with other well-known Asian
populations. The results of our multivariate
analysis of a set of craniofacial variables are
quite in line with the conclusions of that
hypothetical “casual observer,” as are those
of previous, if less extensive, studies. Biolog-
ically, the Japanese evidently are closely
similar to continental Asians from Korea and
throughout coastal, southern, and western
China. From our treatment of the available
evidence from all of the various major groups
to inhabit the Japanese islands past and
present, and a sampling of continental Asian
and Oceanic populations, these are the points
with which we can conclude:

1. The modern Japanese belong to what can
be termed the Mainland-Asian cluster.

2. The advent of this Mainland-Asian mani-
festation in Japan was the immigration in
300 BC. of the Yayoi rice agriculturalists,
and its modern representatives reflect little
from the indigenous Jomon inhabitants of
the Japanese archipelago.

3. The Jomon fishing-hunting-collecting peo-
ple of prehistoric Japan are the direct ances-
tors of the Ainu, once spread throughout the
islands but now restricted to dwindling num-
bers only on Hokkaida.

109

4. The dental reduction demonstrable for the
continuing line from Early Jomon to the
modern Ainu has been proceeding at the
same rate as the one documented for Europe,
the Middle East, and elsewhere in the world
during the post-Pleistocene. Since we suggest
that this reduction was the result of the re-
laxation of the forces of selection consequent
upon the use of pottery in food preparation,
and since Jomon pottery is the oldest in Asia
and perhaps the world, it is consistent to note
that the Ainu in fact have the smallest teeth
in all of modern Asia.

5. Jomon form is closely allied to that visible
in Polynesia and Micronesia, constituting an
important part of and perhaps a point of ori-
gin for what can be called the Jomon-Pacific
cluster. This in turn is essentially unrelated
to the Mainland-Asian cluster.

6. Because of the actual course of history
and the regional shifts of power that occurred
as the feudal system emerged in Medieval
Japan, the genetic characteristics derived
from the Jomon-Ainu continuum came to
constitute a significant part of the biological
makeup of the dominant military class. This
has been unconsciously perpetuated in the
artistic canons used to depict Samurai form
in the various manifestations of Japanese
graphic art.

7. To the extent that these elements are part
of modern Japan, their physical heritage may
be said to depart from the Mainland-Asian
configuration and to reflect a survival of the
aboriginal but otherwise unrelated Jomon-
Pacific set of characteristics. The biological
relationship between the Jomon-to-Ainu line
in Japan and the peoples of island Oceania
should lend credence to the possibility of an
Austronesian element or “‘substratum” in the
Japanese language, but this is a matter for
separate study by a different group of
scholars.
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