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The brown bear (Ursus arctos) is the largest terrestrial mammal in northern Eurasia
and North America. Since prehistoric times, this animal has been involved in Northern
Hemispheric people’s cultures such as ceremonies and rituals. In Japan, the bear-sending
ceremony is known as ‘Iyomante’ in the Ainu Culture (13-20th centuries, A.D.) of Hokkaido,
where the brown bear was the god of mountains.  Although the origin of this bear ceremony is
still unclear, it might be traced to brown bear remains of bones and artifacts excavated from
archeological sites of the Okhotsk Culture, which developed around southern coastal areas of
the Okhotsk Sea (southern Sakhalin, Rebun and Rishiri Islands, northern and eastern Hokkaido,
and southern Kuril Islands) during 6-11th centuries, A.D.

The Kafukai site on Rebun Island (Fig. 1), adjoining the Hokkaido main island, is one
of the most famous archeological sites of the Okhotsk Culture, because this site included a lot of
faunal remains including brown bears (Oba and Ohyi, 1976; 1981). Meanwhile, currently on
Rebun Island, no natural populations of brown bears occur, and there are no records of their
fossils naturally formed before the Okhotsk Cultural Period. Therefore, brown bear remains
of the Kafukai site are thought to be originated from the outside of Rebun Island.  Although
ages, dead seasons, and sex of the bear remains were morphologically investigated by Ohyi et al.
(1980), their original habitats are still unknown.

On the other hand, the Hokkaido main island is currently a brown bear’s habitat: one of
the southernmost borders in Northern Hemisphere. Matsuhashi ez al. (1999) investigated
phylogeographic patterns of the modern population of Hokkaido brown bears based on

mitochondrial DNA (mtDNA) control region sequences. They found that there are three
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mtDNA lineages which are located separately in north-central Hokkaido (Cluster A), eastern
Hokkaido (Cluster B), and southern Hokkaido (Cluster C)(Fig. 1). The three mtDNA lineages
could have diverged in the continent and then immigrated into Hokkaido by the last glacial age
(approximately 12,000 years ago). This ‘triple population structure’ of modern brown bears
is specific to Hokkaido, compared with other populations of European and North American
brown bears.

In order to trace original habitats of brown bear remains from the Kafukai site of Rebun
Island, we analyzed ancient DNA from 12 skull remains and investigated their phylogenetic
status, compared with modern brown bears (Masuda ef al. 2001). From the 12 skull remains,
partial fragments (approximately 250-360 base pairs) of the mtDNA control region were |
successfully sequenced. Compared with sequence data of modern brown bears of the
Hokkaido main land, ancient mtDNAs of the Kafukai site were phylogenetically classified into
either of two lineages of modern mtDNAs: Cluster A (north-central Hokkaido lineage) and
Cluster C (southern Hokkaido lineage)(Fig. 2). The southern Hokkaido lineage was identified
from three juvenile (less than one year old) ancient bears, while the north-central Hokkaido
lineage was mainly from adults (more than three years old)(Fig. 3). Our findings demonstrated
that juvenile ancient bears of Rebun Island were originated from southern Hokkaido. In
addition, adults were killed in spring while juveniles were done in autumn.  This indicates that
adult ancient bears were hunted by ancient people around northern Hokkaido in spring just after
their hibernation, and that parts of their bodies such as heads were brought to Rebun Island.
On the other hand, juvenile ancient bears were likely captured in southern Hokkaido, kept living
there from spring to autumn or directly brought to Rebun Island, and then used for the bear
ceremony. Archeological findings indicate that this ceremonial system lasted to the end of the
Okhotsk Culture. In that time, southern Hokkaido was an outside area of the Okhotsk
Culture and belonged to the Epi-Jomon Culture with a close relation to a northern part of the
Tohoku district of Honshu.  Our results strongly show occurrence of intercultural associations
between tﬁe ancient people of Rebun Island and those of southern Hokkaido during the
Okhotsk Cultural Period. Recently, Inui (1997) reported that an archeological site of the
Okhotsk Culture was found on Okushiri Island, which adjoins southern Hokkaido (for the

location, see Fig. 1).  Gifting juvelile bears could be of importance on the intercultural
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associations. For establishment of systems of capture, keeping, and gift, a common value to
juvenile bears must have been shared by ancient people of both the Okhotsk Culture and the
Epi-Jomon Culture. Our finding of the southern Hokkaido mtDNA lineage from the Kafukai
bears indicates that the ceremony using kept juvenile bears was developed in the Okhotsk
Culture, supporting the hypothesis of Watanabe (1974) and Amano (1990) that Iyomante is
originated from the Okhotsk Culture. The bear ceremony could have played an important role
for strengthening the people's bonds not only within the culture but also between different

cultures.
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Fig. 1 Estimation of original habitats
(Areas NC1, NC2, and S1) of ancient
brown bears of the Kafukai site on
Rebun Island (Masuda et al. 2001).
Triangles, circles, and squares with
numbers indicate the localization on
the Hokkaido main island of mtDNA
haplotypes (HB01-17) which belong
to Clusters A, B, and C, respectively.

Fig. 2 Parsimonious networks among mtDNA
haplotypes (254 bp) from 12 ancient brown bears
of Rebun Island and modern brown bears of

the Hokkaido main island (Masuda et al. 2001).
Open circles showpresumed sequences. One slash
means a nucleotide substitution shown.

Fig. 3 The relationships between ages, dead
seasons, and mtDNA lineages of ancient brwon
bears of Rebun Island (Masuda et al. 2001).
The southern Hokkaido mtDNA was identified
from juvenile (less than one year old) ancient
bears which died in autumn, while the north-
central Hokkaido mtDNA was from most of
adults which died in spring.




Ancient DNA analysis of brown bear remains from the Kafukai site on Rebun Island,
Hokkaido: On the origin of ""bear-sending ceremony'' from the Okhotsk Culture

(LB ELXEBFEHERH O Vv~ EBFHRICETIEHRDNAGH : AF—Y 7
LD 7 <3 D FEALOEIRIZ DOV T)

HE E— (0EERTE SmBFEidRmEt s & —)
REF Bt (LEERTE BEEmEE)
NEF AT (bR RE KA TEmEER)

JLEBRIZIEL AT B e 7~ (Ursus arctos) X, R —F T2 HLETHIEFTRE
O ER ALY 2b o Tz, DRETIEZEO—FIE LT, T4 XiTBIT
57 <EVERIL (M3~0T) BbiTbhd, ZOBILTIE, e7<iTiome LTE
PEFBEORNHRE SNTER, 7<) BILORFIZ, £k 6—12 #REC T Tkl
BN U ETBICBWTRAFR - RFRRICLAFF—Y 7 kD&
BObREBINDI e SvBEBRIZCENDIEDLZENTE D, L xiE, BARIIBEDE
L ALE T 2 ALMEEAL LS DB A B HITAF—2 7 eI OB 13 52 < H
L TR, BARERE S IXEILIELNZEHORONIEEF RSO /viE
BEREREIN TS, BEOILXLEBIOEOBIIENSTIRABICITE <X BAR
5F LTV, BRI AEBHNCIR> TV b < EFEEIE, AF—Y 7 e#iic
BWTHEFOREEITAEE /<& LTRSS O LR BIAENTH DIT
HETHEEZLND, FREBIXETIXEOHERE 7B ERNTHAA L TV 7o HUK
ERIETHZ 2 BRELT, I 2 KD 7 DNA(mtDNA) (Z7E B U7z &K DNA 434 % BA
ML, LT, BONEHRDNAFREBA L VI ~EHOEBRER L 20 FRHEFH
IZHBET T HZ LIk ALXBER e 7 ~DOBEFHMAEET D2 LR TE
(Masuda et al. 2001; HEMH&KE 2001) .

A DNA DT OFERE BN THRNC, THE IR HRRENR L CTE -timER
BlioBiTA8A L S~EMDOBERREER Matsuhashi et al. 1999; #H 2000) 22
WTAHLBEELE, FATZHIE, mtDNA OO FREMAEITIC LY, dEEOH A 7/ ~&
FUCIZRFEDORR B 3 2DORFINTEEL, T oMPIEERTN (BEE¥XELHLE L
EEHS) | AbER-RE GEAL-ERH) | BE HEREEE L E LIsERRD)
WHBRIZ DN THHA LTSI EZBELMILE (K1) , 20X 5 2ARRERE
L ORI — T, AR S DITENE LR+ km) (ZHANTEMNITITEIEEE OB
CEERE km) AR <IZE>Thi=b &N 5 mtDNA OFRMEELFERZ K RBLTWD
boLEZIOND, EbT, a—TF VT KEOBRAL 7 ~&EFH & ALHEERE & OB
FE L O FREHI X A5t EICES &, bBICHH T 5 320 mtDNA SRFIIFHI 30
FEL ERNC2—F 7 KREBICBWTHB L, &2 DRINTRLRDFREIETRERD
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J— bk CKEICHER SN-BE) 2R CIlEBE~ERLELLBREIND, ZOXIR
mtDNA RFIDSFkERE TdtiEE e /~EMO=ZBERFE] LS5 LbTELD,
T, AR L VERICERI LB E Z <O DNAERE LR o & 5 ZpdkiEEA
EoBA L SvEFAOBREBHT —F L BRI LEZA (B2) | AAXBERES <
I L biEdb-E R (K10 NC1 BETUNC2) BLONERHS (K10 S1: R
FRE O ITFARMED DX FHMORENE) »ofFbiAEN LHE SNz, S bITHK
TN 2T, BEROREEROIIC X BEM - FEEREIT —F (KFHEH, 1980) LR
AH+AH L. BEE ntDNA b Ot =il TR THKICEC Lz 1 BRHEOF 7~ TH
57 (®3) ., Fhicxt LT, Eib-E 8T ntDNA 2 b o e 7w DiF L A EITRITE
CLESEBU L OB CThH o7, EER mtDNA 2 b OHRF I/ <IEIBE L FEITHT
WEINT%, LELVFETINELIEDN L EEX NS, TORBRA T —Y
7 AVES T BETE RS OEHBT N (67 titfgdbRH) | Fr BT OA F—Y
2 ANDOWFHIZ L o T, VI BWISRICESNWEBRETHD, LnL,
H LA BBV THKETHE SN TV E LTY, BATFI~HDHWITL DA
EBDOLEILTBEANES Z LITETELZLNR DD, AEFTOREOF I~ DR
NI DR RICEBE R RE 2 B L-EESBEVWEBbN D, ZOLIRFIT~D
B, T, BEIOFET7 hOYRTABEST HEOE, F7 <1064 5 MESR
F— 7 AL BT E O R AEFIC L o THRAE STV Z L3R &
78
5. BELL I OMEBIE. YiE, HEEEZEOEEEEREOMICT TIIASER
LTWEDTH A D, (ALTBEEM A EHOF S ~BEEED L OEFRER mtDNA DFERIT
IV, NS B BLAERRAS L CE nEMANT TR, REMAMOKER
b HMEER BB L2 AR ENT, ZTHIXT A X REXAIMN OREREEICY )V
Sk E L7 T LB S EBREO AL X L F 2 EOBE T MBS EE
EWVX B0 Livialy,
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