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Current Status of DNA Analysis
for Inferring Genetic Relationship of Various Ethnic Groups

Saitou Naruya

(National Institute of Genetics & Department of Genetics, Graduate University for Advanced Studies)

Audience of this symposium is mostly Japanese. | therefore focus my talk to history of people on
Japanese Archipelago and surrounding populations.

First, time and space of Japanese Archipelago is reviewed. Japan Archipelago consists of four major
islands (Hokkaido, Honshu, Shikoku, and Kyushu) and many surrounding small islands. Because of its vicinity
to Eurasian Continent, frequent waves of migration from continent to islands took place. Six possible routes for
human migrations were explained, then time frames of over 50,000 years of people on Japanese Archipelago
(Historical, Kofun, Yayoi, Jomon, and Paleolithic) was explained. It was clearly indicated that in Hokkaido and
Okinawa, different historical succession apply.

Second, I explain three kinds of hypotheses or models on formation of modern Japanese
(substitution model, admixture model, transformation model). Substitution of populations does occur, but
after initial proposal of this model, archeological and physical anthropological data accumulated to indicate
existence of some admixture. Although transformation model is most recently proposed by Hasebe Kotondo
and later supported by Suzuki Hisashi, admixture model stroke back later. “Dual Structure Model” proposed by
Hanihara Kazuro, belonging to admixture model, is now most popular among researchers both morphological
and genetic, and this originated from observation that Ainu people and Okinawa people are somewhat similar.

Third, I present three studies on origin of Japanese using genetic data. Omoto and Saitou (1997)
compared more than 20 classic genetic markers for four poulations (Ainu, Okinawan, Korean, and mainland
Japanese), and showed clustering of Ainu and Okinawa. Recent discovery of ear wax gene (Yoshiura et al.
2006) also indicates similarity between Ainu and Okinawa people. Another genetic data is also shown in which
more than 100 STR loci were examined for various East Asian populations (Li et al. 2006). Two Japanese
populations were tightly clustered and this Japanese cluster is within genetic variation of Chinese. Interestingly,
Japanese cluster was phylogenetically more close to Southern Chinese populations in Fujian and Guandong
than Northern Chinese populations in Beijing and Xian. This genetic pattern may shed light to original source
of continental migrants during Yayoi and later periods.

At last I summarize global picture of modern human migration estimated from mitochondrial DNA,
Y chromosomal DNA, and Alu insertion polymorphism. All genetic data so far suggest “Second Out of Africa”

model.
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The Significance of the Moyoro Shell Mounds for the Study of Okh;)tsk Culture

Tetsuya Amano (Hokkaido University)
Hiroko. Ono (Hokkaido University)

After the formation of the Okhotsk culture in southern Sakhalin in the 5th century A.D. the Okhotsk
people extended their territory from southern Sakahlin to northern Hokkaido and appeared
temporarily both in southern Hokkaido along the coast of the Japan Sea and eastern Hokkaido
along the coast of the Okhotsk Sea. During this territorial expansion the Okhotsk people
had contact with the Epi Jyomon (Pre-Ainu) people and may have intermarried with them.

There is little evidence for the early stage (A.D.5-6) of the Okhotsk culture in the Moyoro
Shell Mound. The Okhotsk people seem to have begun to use Moyoro from the middle stage (A.D.7).

Of the 300 burtals and human skeletons of the Okhotsk culture found in the Moyoro Shell Mounds, 60
~ 70% were estimated to belong to the middle stage and the rest to the late stage. On the other hand, only one
pit house, No.9, of the 4 pit houses excavated at the Moyoro Shell Mounds belongs to the middle stage. This
imbalance in the estimated population found between burials and pit houses led us to understand that a new
immigrant group appeared in the middle stage, passing through Sakhalin to eastern Hokkaido. The similarity of
the layout of burials (parallel and even spaced ranks) between the M‘oyoro Shell Mounds and that of the ancient
Mohe group in the middle Amur river region such as Najfel’d, Tuanjie,Yanton, and Monastryrka-3 in Primor’e
reinforce this understanding.

Two human skeletons bearing evidence of wounds from stone and bone arrow heads were found in
the Ohomisaki site at Wakkanai and the Moyoro-shell mounds at Abashiri. Conflict using bow and stone/bone
arrow heads seems to have taken place within Okhotsk society, because no other people used stone/bone arrows
other than the Okhotsk people at that time in Hokkaido and in Sakhalin.

The Okhotsk people, after expanding their territory to the eastern coast of Hokkaido and even up to the
middle of the Kuril Islands in the middle stage, seem to have begun reverse migration from eastern to northern
Hokkaido (Menasidomari Esashi, Tomiiso-shellmounds Wakkanai and Uedomari Rebun Isl.) in the next stage
(late stage). Population growth, achieved by adapting to the ice pack sea coast conditions of the winter season
in the eastern part of Hokkaido, led to a shortage of resources and territory. The reverse migration and conflict
using bow and stone/bone arrowheads appear to have occurred during this crisis.

It is well known that groups among the Okhotsk in the eastern Hokkaido sector had some concourse
with the Epi-Jomon during its closing phase. Although in form they maintained some of their own unique
features initially, the speed of their integration was compelled by the necessity for immediate contact and
cooperation with the Satsumon. The Okhotsk then blended in with Satsumon culture, except for those on the
isolated Shiretoko peninsula (where Satsumon had not yet penetrated) who were able to maintain traces of their

own. These eastern Hokkaido inhabitants eventually merged with Satsumon to become the Ainu people.
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Some results of the re-excavation of the Moyoro shellmound

Hideaki WADA
(Abashiri Regional Museum, Hokkaido)

1. Research history

The Moyoro shell mound is located on the left bank near the mouth of the Abashiri river and has been
the site of much archaeological research.

The most large scale research was undertaken by Dr.S.KODAMA and K.YONEMURA in 194] and
1942 as rescue research before the construction of a Japanese Navy port. A huge number of artifacts including
pottery and bone tools were collected from burials, up to about 200. These human remains were in a good state
of preservation having been covered by a thick shell layer. Unfortunately little back data regarding the research
and the association of these materials has been left to us.

After World War 11, in 1947, 1948, and 1951 this site was excavated by a joint research team from
Hokkaido University, Tokyo University, and Abashiri Regional Museum. Two pit houses and over thirty burials
were revealed by this research.

From 2003 the Board of Education of Abashiri city has been continuing excavation at the Moyoro shell

mound.

2. Necessity for research

As shown above, although we have extracted a large amount of archaeological materials from the
Moyoro shell mound through multiple and relatively large scale excavations, we have little precise data
(stratigraphical data and data on the relationship between artifacts and burials, and on the location of houses and

burials) in order to understand the site totally.

3. Plan for excavations
In order to preserve the site in good condition for the future, the square site of the excavation will be

limited to under 10% ( 2.120 i ) of the total 21.200 ni designated as the site area by law.

(1) Four pit dwellings, No.7, No.8, No.9, and No.10, and one other from the seven pit dwellings
preserved will be excavated.

(2) 60 i of shell mound will be excavated.

(3) 60 n of the cemetery, containing over ten burials, will be excavated.

(4) 50 1 of the zone mainly occupied in the Epi-Jomon period will be excavated.

(5)  Atestpit of 20 111 will be located at the eastern end of the site to clarify the limits of the site.
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The Okhotsk population of northern and eastern Hokkaido
: An integration of cranial metric and nonmetric data

Vyacheslav Moiseyev

(Peter the Great Museum of Anthropology and Ethnography [Kunstkamera] , Saint-Petersburg, Russia)

Although nearly 80 years have passed since K.Kiyono separated the Okhotsk culture that existed
on southern Sakhalin, the Kurile Islands and the coastal zone of northern and eastern Hokkaido in the 1%
millennium AD, many problems related to its origin and dispersal have not yet been resolved. The biological
affinities of the Okhotsk people are an open question as well. Results of cranial metric and nonmetric studies
suggest that they may have been related to certain modern Arctic Asian populations including Eskimos (Suzuki,
1958), Aleuts (Kodama, 1948; Ito 1951), and populations of the Lower Amur (Yamaguchi, 1975, 1981; Isida,
1988, 1994; Ishida et al, 1994; Kozintsev 1990, 1992b). Several writers believe that Okhotsk people were mixed
with proto-Ainu of Hokkaido (Ito, 1965, 1971; Kozintsev 1990, 1992b).

One of the main problems with assesing the status of the Okhotsk people was the shortage of cranial
materials. This prevented specialists from studying the regional differences between Okhotsk populations,
which are relevant for evaluating their relations with Epi-Jomon natives of Hokkaido.

A new impetus to Okhotsk population studies was provided by recent studies of an osteological
collection from one of the most famous Okhotsk sites - the Moyoro shell mound in the Abashiri district and
of smaller samples from Omisaki and Hamanaka, Rebun Island, stored at Hokkaido University Museum. The
Moyoro collection of was originally studied by S. Kodama (1948) and S. Ito (1951, 1965). More recently,
Moyoro crania were re-analyzed by B. Yamaguchi (1975, 1981). Regrettably, the craniometrical program used
by these specialists did not fully correspond to that used by Russian researchers. This limited the possibilities
for comparing Moyoro with Siberian groups, which is quite important given the Siberian affinities of Okhotsk
people. The appearance of new efficient traits and the progress in statistical analysis over the recent years is yet
another reason to re-examine Okhotsk cranial remains. This study is part of an interdisciplinary project focusing

on Okhotsk culture and physical anthropology.

Methodology

It is becoming more and more and more evident that different systems of biological trait are not
equally informative for studying various stages of human population history. The present author observed this
during his previous studies of Siberian and European populations (Moiseyev, 2001, 2005). It was shown that
each of the trait systems such as cranial metric and nonmetric, dental, and dermatogliphic features tell their
own stories. If enough attention is paid to the choice of traits, each story is true but insufficient. This means that
there are no ideal systems of traits capable of reflecting all the details of population history, which was moulded
by hybridization, isolation, etc. One of the most efficient strategies to avoid the idiosyncratic effect of single
systems is to combine as many systems as possible through an integrative analysis. Such analysis was shown

to be far more informative than the analysis of any separate system (Kozintsev et ¢l., 1999, Kozintsev, 2006;



Moiseyev, 2001, 2006).
The present study is based on the integration of two systems of traits — craniometric and cranial nonmetric. Both

were successfully used in tracing the biological affinities of the populations of Japan (Dodo, 1995).

Traits and populations )

Cranial nonmetric battery consists of six key traits: occipital wormian index (OI), spheno-maxillary
suture (SMS), transverse zygomatic suture posterior trace (TZST) infraorbital pattern type II (IOP II), transverse
palatine suture index (TPSI), and supraorbital foramina (SOF). All traits were previously demonstrated to be
highly informative for population studies (Kozintsev, 1988, 1992a). Because sex differences in Ol, TZST, 10P
I, TPSI, and SOF were found to be negligible, male and female crania were pooled for these traits. For SMS,
which reveals signiﬁéant sex differences, unweighted averages between frequencies for males and females were
calculated (Kozintsev, 1988). Because OI, while being very diagnostic for differentiating European and Asian
populations, reveals no clear gradient in Asia, the trait was not included in the statistical analysis.

Crania were measured according to the standard craniometrical program used by Russian researchers
(Alexeev and Debetz, 1964). The program consists of raw measurements, indices, and angles. For statistical
analysis, 14 measurements traditionally used by Russian anthropologists for population studies were selected:
cranial length, breadth, and height, minimal frontal breadth, bizygomatic breadth, upper facial height, orbital
height and breadth, nasal height and breadth, naso-malar and zygo-maxillary angles, simotic index, and nasal
protrusion angle (nos. 1, 8, 17, 9, 45, 48, 52, 51, 55, 54, 77, Zm angle, SS:SC, and 75(1), according to Martin
and others). Only male data were used at this stage of analysis.

Data on 15 ancient and modern samples from Japan, Sakhalin, and East Siberia were used. The
sources of data are listed in table 1. The eastern Okhotsk group includes Moyoro, the northern Okhotsk group,

by Hamanaka and Omisaki. Frequencies of nonmetric traits and means of craniometric traits are presented in

tables 2 and 3.
Table 1. Sources of data
No |Groups Craniometric Cranial nonmetric
1 |Moyoro Moiseyev Moiseyev
Table 3 Table 2
2 |Hamanaka Same Same
3 |Omisaki “ “
4 |Jomon Unpublished Kozintsev 1992a
5 {Hokkaido Ainu Same “
6 |Sakhalin Ainu Debetz, 1951 “
7 |Tungus Same “
8 |Negidals “ “
9 [Nanays « «“
10 [Ulchi « «
11 |Orochi “ «“
12 |Nivkhs « «
13 |Chukchi « «
14 |Eskimos, Chukotka “ “
15 |Aleuts « “
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Table 2. Frequencies of six nonmetric cranial traits in Okhotsk groups

group o1 SMS TZST 0P 1T TPSI SOF
Moyoro 64.1 (39)*  |14.3 (96) 42.4 (66) 46.2 (39) 63.7(110)  |32.7(107)
Hamanaka  [86.2 31)*  [22.8 (47) 54.8 (31) 73.3 (15) 83.3 (30) 38.5 (39)
Omisaki 82.8 26)*  [22.0 (45) 28.6 (35) 73.1 (26) 57.9 (38) 26.5 (49)

Note. Abbreviations see in text. Frequencies are per side occurrences, numbers of observations are indicated in parentheses.
* Estimated by regression

Table 3. Means of craniometrical traits in Okhotsk groups

Moyoro Hamanaka Omisaki

Trait codes N X N X N X
29 183.8 11 183.1 14 187.3
8 21 143.3 10 143.2 13 144.3
17 17 138.2 7 136.3 10 141.5
45 9 143.9 142.6 6 144.5

9 31 92.5 11 94.6 12 93.8
77 17 148.1 10 149.7 10 146.7
Zm angle 9 134.9 8 138.6 9 135.0
S§S:8C 22 34.5 38.3 7 40.6
48 19 77.7 8 78.0 9 79.3

55 21 54.0 10 54.8 9 56.3

54 23 251 9 26.3 7 25.2

51 18 43.3 9 424 9 44.1

52 15 36.2 8 36.8 9 36.3
75(1) 9 18.6 6 20.3 6 25.0

Note. Codes by Martin and others. N - number of observations, X - mean.

Statistical analysis

The analysis consisted of two stages. At first, each of the systems was analyzed separately. Frequencies
of nonmetric were transformed into angles measured in radians and subjected to the principal component
analysis. Craniometric traits were subjected to canonical variate analysis. Next, principal components (PCs)
and canonical variates (CVs) were regarded as new variables and integrated by means of principal component
analysis. This approach is based on the fact that PCs and CVs, unlike the traits from which they are derived
(frequencies and measurements, respectively), have basically the same mathematical properties and can be
processed by means of a single multivariate technique (Kozintsev et al., 1999). Importantly, the results of this
integration are based solely on cross-systemic correlations (which exists at the between-group level only), since
within each system, the PCs and CVs are orthogonal. For each system, several first PCs and CVs were used,
jointly accounting for no less than two-thirds (ca.70%) of the total variation. In this case I combined the first

two PCs and the first three CVs (72% and 76 % of the total variance respectively).




Results and discussion

Figure 1. Position of cranial series as defined by the 1st principal component and the 1st canonical vector.
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Both first vectors, CV 1 and PC 1 (50% and 46 % of the total variance, respectively), differentiate
Jomon and Hokkaido Ainu groups from other groups, and the same is true of Sakhalin Ainu on CV 1, whereas
on PC 1 this group shows some overlap with Okhotsk (fig. 1). Amur and other Siberian populations are the most
separated from Jomon on both vectors. The correlation coefficient between CV 1 and PC 1 is rather high and
statistically significant (r=0.70, p<0.05). These results are quite predictable. The biological distinctness of the
Jomon population and its close affinity with Ainu is a well-established fact. The specificity of these populations
with regard to both trait systems indicates that their isolation lasted long enough. The Jomon-Ainu combination
of nonmetric traits includes high TZST, high TPSI, and low SOF. Metrically, these groups are characterized by
a large frontal breadth, rather projecting and convex nasal bones, small zygomaxillary angle, low face, and low
nose.

The position of Okhotsk groups is slightly different with regard to CV 1 and PC1. Nonmetrically (PC
1), they show a clear Jomon-Ainu tendency, and are in fact close to Sakhalin Ainu. Metrically this tendency is
not so pronounced, although Okhotsk people are still intermediate between Jomon-Ainu and Siberians, and the
same applies to Eskimos, Chukchi and Aleuts. In this case the Amur groups are the most distant from Jomon
and Ainu. Craniometric data do not totally contradict the idea of a Jomon-Ainu admixture in the Okhotsk

populations, but nonmetric traits may be more sensitive in this case. To test this suggestion, discriminate
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analysis based on individual data was performed.

For this purpose, I used metric data for male crania from the three Okhotsk sites, Moyoro, Hamanaka,
and Omisaki, and for modern Ainu crania (collection of the Sapporo Medical College). All crania were
measured by me. Traits used in this analysis are nos. 1, 8, 17, 5, 45, 43, 46, 40, 9, 77, Zm-angle, SC, SS, 29,
30, 31, 48, 55, 54, 51, 52, 26, 27, 28, 32, 72, 74, 75(1). As fig. 2 indicates, the distribution areas of Ainu and
Okhotsk samples overlap, and Moyoro shows the highest percentage of individuals falling into the transgression
zone (17%), as against 16% in Hamanaka and 13% in Omisaki. Although the percentages are similar in all
Okhotsk samples, the patterns of distribution of skulls on the 1st and 2nd CVs are different. While individuals
from Hamanaka and Omisaki falling into the transgression area are separated from other group member, no
such distinctuess is seen in Moyoro. This favors the idea of a prolonged intermixture between the Moyoro

group and proto-Ainu.

Fig. 2. Position of Okhotsk and Ainu crania as defined by 1 and 2 CVs based on cranial measurements.
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Returning to between-group analysis, PCs and CVs other than the first ones show no appreciable
correlation between each other, implying that they describe different directions of populiation differentiation.
To test which of these directions are the most significant, we will furn to the results of the integration analysis
since, as mentioned above, its discriminative power is higher than that of original vectors. Because new integral
PCs (IPCs) are linear combinations of initial vectors, the loss of information for each trait system was minor.

In this case, three first IPC are significant, having eigenvalues higher than 1. The first IPC (37 % of the

total variance) differentiates Jomon and Ainu samples from others. Predictably, CV 1 and PC 1 have the highest
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loadings on this IPS. Among the Okhotsk groups, Moyoro displays the clearest Jomon-Ainu tendency. In fact,
it is the closest to Ainu among all the groups included in the analysis. This result corroborates the widely held
idea, based on archeological data, that the eastern Okhotsk population was more affected by the contact with
the Satsumon people (descendants of the Jomon natives), than was the northern Okhotsk population (Ohyi,
1975, Amano, 1978). On the other hand, the Jomon-Ainu tendency in Moyoro is not particulaﬂ}f strong, and
the gap between these groups is large, suggesting that the admixture between Moyoro people and proto-Ainu
was moderate. So the results of integrative analysis supports earlier findings of Ainu components in Okhotsk
populations (Yamaguchi 1975, 1981; Ossengerg et al. 2003; Matsumura et al. 2006).

Importantly, 1 TPC is a unipolar vector which only separates Jomon and Ainu from other samples.
Groups which are the furthest from these are not necessarily close to each other. To assess their affinities, we
need to look at others IPCs.

IPC 2 is defined mostly by PC 2 and CV 2. About one-quarter of its variation is due to one extreme
group, Aleuts (fig. 3). Because the problem of Aleut origins is beyond the scope of this paper, [ will not discuss
possible reasons of their biological specificity revealed by this analysis. I just note that this craniological
uniqueness of Aleuts is hardly accidental what is corroborated by genetic data (Rubicz et al. 2003). What is
more significant, all Okhotsk groups are the furthest from Aleuts on this vector. This disagrees with the idea that

proto-Aleuts were direct ancestors of Okhotsk people.

Fig. 3. Position of cranial series as defined by the 1st and 2nd integral principal components.
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Fig. 4. Position of cranial series as defined by the 1st and 3d integral principal components.
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It is IPC 3 that brings really important information about origins of Okhotsk people. This vector
separates the Arctic Asian cluster that includes Eskimos, Chukchi and Aleuts, from the Amur populations (fig.
4. IPC 3 is largely defined by craniometric data, and CV 3 has the highest loading on this [PC. The pattern
of differentiation is rather clear. All Okhotsk groups occupy intermediate positions between Arctic Asian and
Amur groups, attesting to the hybrid origin of the Okhotsk population. It can be expected that the position
of Okhotsk groups on IPC 3 reflects the true biological affinities of these groups. Omisaki displays the most
pronounced northern tendency, whereas Hamanaka is shifted toward the Amur groups. Moyoro occupies an
intermediate position. Because, judging by our results, most Okhotsk groups resulted from the mixture of these
two components, and Okhotsk sites on Hokkaido are rather late, it can be assumed that the mixture occurred
before these people migrated to the island. Apparently the place where acculturation and biological admixture
of Artic Asian and Amur groups occurred was Sakhalin. Regrettably skeletal materials from Sakhalin are too

scarce to test this idea.

So the integration of craniometric and cranial nonmetric data brings us to the following conclusions:
1. Initially, Okhotsk populations resulted from the admixture between groups related to
modern Manchurian-speaking peoples of Lower Amur and Arctic Asian peoples close to Eskimos and

Chukchi.
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2. Aleuts display a marked biological specificity, which is not seen in Okhotsk groups. Aleuts, then, were
hardly among the ancestors of Okhotsk people.

3. Different combinations of craniometric and cranial nonmetrical traits in Okhotsk groups can result
from various propartions of Amur and Artic Asian components.

4. The eastern Hokkaido group has a larger proto-Ainu (probably Satsumon) component than has the

northern Hokkaido group.
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Genetic Features of the People in the Okhotsk Culture

Ryuichi Masuda (Creative Research Initiative “Sousei”, Hokkaido University)
Takehiro Sato (Graduate School of Science, Hokkaido University)

To clarify the origins of the Okhotsk people is essential for understanding the historical changes of
native people in northeastern Asia including Hokkaido. The previous anthropological studies have reported
that bone remains of the Okhotsk people have morphological characters similar to those of northeastern Asian
people, especially Nivkhi, Ulchi and Nanay who are distributed around Sakhalin and the Amur river. In
addition, archaeological and anthropological studies on ancient people of Hokkaido have indicated that the
Okhotsk culture joined the Satsumon culture resulting in the Ainu culture. The final conclusion, however, has
not yet been obtained.

The molecular phylogenetic analysis could solve such questions on origins and characterization of the
Okhotsk people. Therefore, we performed ancient mitochondrial DNA (mtDNA) analysis of bone remains of
the Okhotsk people excavated from the Moyoro archaeological site and other sites in Hokkaido and compared
the ancient DNA data with previously reported genetic data of modern people from northeastern Asia including
the Ainu people of Hokkaido. The remains for analysis were preserved in Hokkaido University Museum and
Sapporo Medical College. As a result, 16 mtDNA haplotypes were identified from the Okhotsk people. Of
them, the eight haplotypes were specific to the Okhotsk people and not found in other native people. The
other eight haplotypes were shared by the people of Nivkhi, Ulchi, Negidal, Koryak, Even, Ainu, Japanese-
Kyushu, and northern Han. The molecular phylogenetic relationships among those people showed that the
Okhotsk people was clustered with to the people of Nivkhi, Ulchi, Negidal, Koryak, and Even. Among them,
the Nivkhi and Ulchi were closer to the Okhotsk people. While the Ainu people was phylogenetically closer
to the Okinawa people, the Ainu shared some mtDNA haplotypes with the Okhotsk people at a high frequency.
These results demonstrated that the Okhotsk people could have originated from the Far Eastern people such
as Nivkhi and Ulchi distributed around Sakhalin and the Amur river, and that the Okhotsk people could have
joined the Satsumon people resulting in establishment of the Ainu culture. The molecular phylogenetic data of
the present study is in agreement with the previous anthropological discussion by morphological data. Further
accumulation of ancient DNA data from more archaeological sites and addition of other native people for

comparison provide an advance for understanding the status and origins of the Okhotsk culture.
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The Lives of the Okhotsk People Based on their Dental Remains

KODERA Haruto (Department of Anatomy (2), Schoolof of Dental Medicine, Tsurumi University)

The teeth of 'the Okhotsk people display heavy atirition which is tilted. What is the cause of this
attrition? The investigation of this problem becomes not only a problem of the teeth tbemselves‘but also an
insight into the life of the Okohtsk people. It is known through archaeological research that the Okhotsk people
mainly ate fish but it is difficult to attribute this heavy tooth attrition to fish eating. There is a contradiction
between known food habits and the attrition of the teeth.

The materials for this study are teeth found from the Moyoro and Hamanaka sites which are registered
in the Hokkaido University Museum. In this report, sex and age are not considered.

The characteristics of the teeth of the Okhotsk people are as follows. The tooth size is small, the
attrition is heavy and the attrition plane tilts. Shoveling types frequently appear on the maxillary central incisor,
and there is a high frequency of the deflecting wrinkle of the mandibular first molar. The teeth of the Okhotsk
people display two types of attrition - horizontal attrition and inclination attrition. These two types are not due to
a difference in the degree of the attrition since both types are observed in the early attrition stage. It is therefore
suggested that the two types of attrition are related to two occlusion modes. Horizontal attrition is linked to the
full balanced occlusion mode where the lateral movement of maxillary and mandibular dentitions were possible
through contacting each other. The inclination attrition type is linked to the group functioned occlusion mode,
where the maxillary and mandibular dentitions occluded without sliding.

The deflected wrinkle of the mandibular first molar has adapted to the strong attrition because the
deflected wrinkle prevents the elimination of the enamel by the contact of the main cusp of the maxillary molar.

The cause of this attrition of the teeth is examined. It does not appear that the tooth was used as an
instrument which then caused tilted attrition because there is no clearance between the upper and lower teeth
by adjusting bite and the occlusal edge has no roundness. The author consider that heavy and tilted attrition of
the tooth was caused by special foods, for example, special processed fish, vegetable fiber, seaweed with shell-

animals or animal bones.
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Regional diversity among the Okhotsk cultural people
as viewed from nonmetric cranial variation.

Hajime Ishida (Department of Anatomy, Faculty of Medicine, University of the Ryukyus)

After World War 1I, many human skeletal remains were recovered at the Moyoro s};ell mound,
Abashiri, Hokkaido, which are now housed in the Hokkaido University Museum. The skull of the people of
the Okhotsk culture (Okhotsk people) has typical features of the northeastern Asian, or so-called Northern
Mongoloids; for instances, generally large size, high face, flat nasal bones, large maxillae and zygomatic bones.
The Okhotsk people have high frequencies of the supraorbital foramen, hypoglossal canal bridging, transverse
zygomatic-suture vestige and mylohyoid bridging. This markedly high, broad and flat face of the Okhotsk
people contrasted well with the low and prominent face of the Ainu living in Hokkaido, Sakhalin and Kurile
islands, where the Okhotsk people once lived.

We revealed that the Sakhalin Okhotsk is more similar to the Omisaki and Hamanaka Okhotsk than

to the Moyoro Okhotsk in terms of craniometric analysis. This suggests that the Okhotsk people have some
regional differences in morphology, as they had in cultural matters.
Diversity of the Okhotsk cultural people was investigated in terms of nonmetrical cranial traits in this study.
The incidences of the transverse zygomatic suture vestige in the Okhotsk series are high among the populations
compared, while the frequency of the supraorbital foramen of the Okhotsk is as high as those of the comparative
samples except for the Ainu.

The MMD based on the 22 nonmetric traits between the northern and eastern Okhotsk was small but
significant. The northern Okhotsk was closest to the Sakhalin Ainu. The multivariate analyses based on the
MMD matrix showed the peculiarity of the eastern Okhotsk. The estimated Fst, using an average heritability
rate = 0.55 for the nonmetric cranial traits used in this study, displayed low levels of interregional variation, as
already indicated in analyses of genetic, cranial and dental metric data. The greater observed variation compared
with the expected variation in the northern Okhotsk sample was calculated using the Relethford and Blangero’s

(1990) method. It seems that the northern Okhotsk had experienced some gene flow from outside.
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Diet of the Okhotsk People Analyzed by Isotopic Methods.

Minoru Yoneda (Graduate School of Frontier Sciences, the University of Tokyo)

Human bones are constructed by what we ate. Hence, the isotopic signatures recorded in bone collagen are
very useful indicators for the diet of ancient populations. In this study, we analyzed a series of human remains
excavated from some Okhotsk cultural sites in the northern and eastern Hokkaido for stable carbon and nitrogen
isotope ratios. The isotopic data clearly showed that the Okhotsk population in the north and west exploited
the marine mammals which probably shared the highest trophic level in the marine ecosystem as the primary
protein source. This conclusion does not agree with the temporal/regional change between northern and western
Okhotsk populations, observed in the faunal remains. On the other hand, people of other periods, including the
Jomon, epi-Jomon and Ainu culture, showed larger variability in carbon and nitrogen isotopic ratios, and the
evidence of other nutritional resources in their protein sources. Therefore, the exclusive dependence on marine

mammals could be an important unique character of the Okhotsk culture through time and space.
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Medico-legal observation of archaeological specimens (human skeletal remains)

Koichi Terazawa (Division of Forensic Medicine, Hokkaido University Graduate School of Medicine)

Two archaeological human skeletal remains possessed by the Hokkaido University Museum, Moyoro
2004 Nos. 47(113G) and 25 (1051), were examined medico-legally by me, a forensic pathologist who routinely
observes injuries on bodies to estimate the shape of the weapons, the manner in which they were generated
and the period until the death occurred. The principal aims are to investigate the manner and the time how and
when the injuries on the bones were generated. The sex and age were also estimated with consulting a Japanese
textbook dealing forensic examination of skeletal remains of the present age. The Moyoro 2004 No. 47(1130),
estimated to be a 30-40 year-old male, consists of the left hip bone and the skull. The former suffered a wound
with a bony arrow-head above the hip joint. The arrow was estimated to be shot from the left of the body. The
Moyoro 2004 No. 25 (1051), estimated to be a 25-35 year-old male, consists of the skull, the right hip bone, the
Jeft femur, the left tibia and the twelfth thoracic vertebra. There was a wound including a stony arrow-head in it
at the lateral surface of the proximal end of the tibia, which was surrounded by a round space lined by smooth
and tight bony tissue, indicating the time elapsed until death to be rather long, e. g. about one week to one
month. Each of the other three injuries was on the lateral surface of the hip bone, on the medial surface of the
femoral head just below the part the intraarticular ligament attaches, and on the vertebral arch at the right side.
All of the three injuries were thought to have been generated by arrows shot from the right of the body. There
was no injury made by animals’ biting found on the two specimens. In the present age in Hokkaido district, if
bodies are placed outdoors in areas where foxes live such as mountains and fields, they usually eat soft tissues
and bones as well (except the skull) within one week. It is speculated that the person injured or killed with a

bow and arrow was moved to a place where animals such as foxes could not reach.
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