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One early summer afterncon, 6,000 years ago —

The weather has.been muggy since this morning.
I }\ Itsa calm day, with' no wind;so all the inhabitants of ‘Odlake-mura (settlement)” are busy tide fishing
in’ mornl i

o IVTRROTROHADETETY .
ARRYIZTRPRBICHMEHLTLETD .

This is an imaginary drawing of the Odake shell midden in early
summer. People are busy clam digging and fishing.

OBANWBTY IS ER>TVEFT

Digging clams in a shallow inner bay.
OOy IS ELRTAET

Boil the gathered clams in Jomon potteries.
.ﬁmﬁ!ﬂﬂb\ IYRECHSTFLEY

the meat from the shell and spread it out on a mat to dry.

0!“033&1-.!8!*‘!’ (CNEREBUET)

Discard the shells in a hollow area. (This becomes a shell midden.)
OAURDNTBTAAREE>TVET

Making a dugout canoe in the wood products processing area.
OEVERSECHENET

The old shell middens are also used for graves.
G@RABICRURBCHMNIBETSTYT Going fishing in a dugout cance.
O LAHFEELTEELR Dolphins are migrating.
OAREBNBFEHLS (COBET TILAIHBONTSEY . IVEENS

A ADBFRON >TLIET)

Children playing with dogs. (Dogs were already being kept at this

time, and their graves have been found in the Odake shell midden.)
ORALESITVPA=TILIOXR (BRDSINSORORN T LEAHT

BY, AECTAEHREOTELTEESNTLEBDNETY)

Edible chestnut and walnut trees. (Many of these nuts have been

excavated from shell middens, and it is thought that they were kept
near the village to be used as food.)
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Summary of Odake Shell Midden (Odake kaizuka, )V'TEIR)

The Odake shell midden is located some 4 km inland from the modem seaceast, at the junction of the Kureha
hills (which are positioned roughly in the center of Toyama Prefecture) and Imizu Plain (which extends to their
north, at an elevation of about 3 m above sea level). But in the Jomon period, the sea level rose, and a region of
brackish waters (where sea and fresh water mixed) creating a lagoon, extended very close to the midden.

As a result of the excavation prior to the construction of the Hokuriku Shinkansen in 2009-2010, it was found
that this site was a sedentary settlement with a grave area, residential area, and a production and processing
area in addition to the shell midden. The thickness of the shell layer exceeds 2 meters. making it one of the
largest on the Sea of Japan side of Japan. In the grave area, 91 buried human skeletons were found, the most in
Japan in the early Jomon period. Wood and bone antler items were also excavated in very good condition.

#The Jomon period was a time when hunting and gathering were people's main occupations, lasting for about 10,000
years, from 13.000-15.000 years ago to 2,300-3.000 years ago.
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What was excavated from the Odake shell midden is life in the Jomon period,

about 6,000 years ago. From the tools and traces of the JGmon people’s daily
life, we will be able to understand how they lived at that time.
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Sea-level rise in the Jomon period

In the early Jomon period, about 6.000 years ago.
the sea level rose due to global climate warming,
and it is said to have been 4 to 5 meters higher than
today. In Toyama Prefecture, the area of the present-
day Imizu Plain was almost completely submerged, and
the brackish waters of the lagoon (the former Hojozu
Lagoon, now Toyama New Port) spread out.

In addition to the Odake shell midden, other shell  AfBYTROBHORT
middens such as the Shijimigamori shell midden and
the Harivararian’ ste were lacated around the shore  State of the lagoon in the Jomon Pe"°d~
of this lagoen,
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Jomon Seasonal Calendar in ‘Odake-Mura” ANBHERET-—SNE
This figure summarizes the annual cccupational cycle of the Jémon people. B LRy - B

From spring to autumn, the Jomon people actively gathered plants such as ' i
wild vegetabl%s and nuts, Impressions of sesame (Perilla )g‘mrescsns var. japonica), =pring Hlcklng edlbichwiic
soybean (Glyine sp.), and cowpea (Vigna anguiaris) were left on Jomon pottery.
It Is possible that elderberry wine was brewed from the elderberries (Sembucus 3 : 8% « HFEY
racemosa subsp.sieboldiana) that grew by the lake. Summer: Fishing, clam digging
Clam digging was almost a year-round activity. From spring to summer, lagoons
and rivers were filled with Japanese sea perch (Lateolatvax sp), black sea bream W : KOG LOHE
(Acanthopagrus sp.), and sweetflish (Plecoglossus altivelis), At sea, they caught  Autumn: Gathering nuts, etc.
dolphins on a wooden boat. They are thought to have caught salmon, which .
returned to the river in the fall, and crucian carp, which were less active in the xR
winter. Winter: Hunting
Since fats were stored inland animals from autumn to winter, it was a "Delicious
season’. Many passing birds came to the winter lagoon. The Jémon people were
able to coexist with nature and lived a life adapted to the four seasons.
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Shell layer of Odake Shell Midden

The thickness of the shell layer is estimated to have been
more than 2 m, extending to about 90 meters long north
to south and about 50 m east to west. Only a few shells
are produced in seawater, and the majority are Shijimi
clams (Corbicula faponica) from brackish water. Most of
the excavated Shijimi clams are large. with shell lengths
exceeding 20 mm, and require three to four years to grow.
It is clear that the Jomon people managed their resources
in a certain way s0 as not to dig up all the shellfish.

RE"
APT b IS ORERNT
Distribution of shell length in the Corbicula japonica.

hell length {cm)
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Dolphin fishing in Odake Shell Midden

A large number of marine mammals live in the seas around Japan,
and bones of risso’s dolphins, bottlencse dolphins and killer whales
have been excavated from the Odake shell midden, mainly in the
Pacific White-Sided Dolphins and Short-Beaked Common Dolphins. In
pinnipeds, the now-extinct Japanese Sea Lion has also been found.

The presence of dolphin ribs pierced by the tips of stone tools is a
direct indication of dolphin fishing. It is thought that the dolphin’s flank
was stabbed by a stone tool when it went above water. The dolphins
were probably driven into shallow water or fishing nets and hunted
with spears or bows and arrows,

There were also dismantling marks on the dolphin bones and dog
bite marks on the parts around the split fins. It is thought that the
Jomon people dismembered the dolphins they caught and fed some
of them to the dogs they kept.

ABMOERER  Thick deposit of shells.

©000 wiCW
©0606 G o
o000 @o0Oe
oo e o
0000 ® L Qv e
ARELT

The current Shijimi clams (left) and the

Corbicula japonica excavated from the Odake
shell midden. (right)
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ARENPES oA NEOHBREED
CTER

A dolphin rib with a stone tool
lodged in it and its CT image.
D1EffVERETEE. B3R
4 GREEENNORNED
FHBEEISNEFT .

The bone in the foreground is
from the Odake shell midden,
and bones in the background are
living specimens. The stone tool is
thought to be a stone arrowhead
or the tip of a small point.
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One autumn afternoon —

Today was the funeral of the chieftain. Many people came to pay their last respects.
A stone is placed on his chest, perhaps in the hope that he will rest in peace.

The stone axe that he used before his death is also placed in the grave.

Please continue to watch over us from here.

ERRFOETETY. REHFROLCEZE<RERORETERINTVET,
This is a reconstruction of the burial. He was buried with his knees bent and
a stone placed on his chest.

OBFEERLTINSETS Burying a body.
EFVE12SIPRARE (PFEBH) T, BROFEGROBINS
NTLELI.

The model is skeleton No.12, middle-aged man. Several F WHA07A)
polished stone axes and a tanged scraper were buried with  retouhed knotike grips
im. F . |

O=D2\WH»DLtt Woman with braids.
B/ \RIOSLEHT OB T EOTBIETINTT.

The model is a clay figurine with pigtails excavated from the
Nagayama site In Yatsuo Town, Toyama Clity.

il e,

L{"‘""" ORIKEliZ L ciztE A woman with slit stone earrings.
ORJVEE SR (18Y# - 5%

0
W Tools used for digging graves. (digging sticks, stone axes) 0
¥ Lot~ OEHE DI izt A woman wearing a pendant.
PO, BT %
ison = OEERDOESERICANTVS %mﬂ:ﬂé)
r‘r':—‘_’_ T Putting stone axes and other relics in a bag.
i BIERIENCE S THEL TSI ENSEBEDBICANT
BELEEBASNED,

v vt i

(PN \I(, Since the grave goods were excavated in clusters, it is
Thought that they were buried in leather bags.
)\w i

QFEESCOIFBIE A man wearing a fang pendant. Eémm y
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Buried skeletons

A flexed burial with the arms and legs folded was the method
of interment for the majority ot the 91 human skeletons. In
addition, there were one extended burial and four jar burials of
new born babies.

There were differences based on sex for the grave goods, with

[ g items symbolizing strength for males: such as polished stone
mu:;‘:ijlﬁglm (ﬁiﬂfﬁﬁﬁ;rm axes, beads made from tusks. or thrusting implements of bone
, or antler, and personal ornaments for females; such as slit stone
R earrings or pendants of bone and antler or bird bone beads.
This is impertant in understanding the Jémon people’s view of

#5/RE Extended burial 1.3% (1) object ownership.
-+ 318 Jar burlal 5.3% (4) The greatest number of interred skeletons were of youths (late
teens to twenties). Because of the variety in their appearance.
7 - M&gﬁ (?.Eg) such as size and facial features, interactions with other regions

““"“""“*“4 6.0% (35) JEAklay may possibly account for this.
60 80 100%

)RS, BN =76
{ ) is the number of perscns, seventy-six in total.

Composition of burial methods.
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Buried and reburied skeletons (Nos.12 and 13)

Skeleton No.12, a middle-aged man. was found ina
supine position with a large whetstone on his chest.
He is the model for the "Burial Scene”, Seven polished
stane axes, large and small, were buried together with
him. Above skeleton No.12 is a reburied skeleton,
No.13 (a middle-aged male), and jar No.4 containing
a new born baby or a stillbirth, was found buried to
the north.

A12-135ABLASLHE
Skeletons Nos.12,13 and jar No.4

28S ABOEE (2 : @uirnye)
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7, BB (ke TanE. LENCETHRESHOEMEBYET,

Facial reconstruction of skeleton No.28
(supervised by the National Museum of Nature and Science)

Skeleton No.28 was a man who stood 157.3 cm tall and was between 15-
29 years of age. This is the average height of a man In the Jomon period.
He has a chiseled face, a well-developed nose, and hanging eyes that give
him a sharp look. Taut cheekbones and a narrow chin were characteristic
of people from the earliest Jomon period. He had his right and left maxillary
lateral incisors pulled before he died. If it was a customary "tooth extraction.”  agmxni=288 AR
that would make It one of the oldest cases in Japan. Skeleton No.28 with

reconstructed face

4 ZB‘TAE Skeleton No. ?_8
{DEAERET, BEOZ(

f—f?n
#BH, B Ef'[ﬂjc')“’fr*ﬂt.\l %K-oTLI
BEnOjEEE B FE L.

He was buried in a supine flexed position and a pre-made
stone axe that may have been buried with him was
found near his head. Almost all of his bones remained
in their anatomical positions. especially the facial bones,
which made it possible to reconstruct his face.




The sex ratio of the Odake shell midden people was 18 females, 35 males, and 28 unknowns, with about
twice as many males as females in the group's population. Their age of death was highest in adolescence (16).
middle age (10), and old age (8). Many people and children died at a young age. and it seems that they lived
in a very harsh environment.
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EXRA
Left fernur

A705 AR Skeleton No.70 A BTSRRI E BRI R

Injury and Healing Osteoarthritic healed fractures and
(Skeleton No.70) bondage marks on bones.

This is an old man. A variety of grave goods such as polished stone axes, stone scrapers, stone arrowheads,
and thrusting implements of bone or antler were excavated from the side of his body. There is a large deformed
healing fracture of the left femur. Grooved deformities can be seen on the left tibia (shin) and fibula (calf).
suggesting that the patient had been living with the fractured leg bent and tightly bound. It means that after he
was badly injured, he was treated and nursed with the help of others.
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Lifestyle and livelihood of the inhabitants of ‘Odlake-Mura"  AEBROER Deformation of the talus.

(1 Squatting posture

This is the posture of squatting without putting your buttocks on
the ground. It puts a lot of stress on the joints of the lower body
and ankle bones, and with regular use, deformities appear in the
bones. The talus bones (between the lower leg and heal bone) of
all the people in the Odake shell midden are deformed. suggesting
that the group was always in a squatting posture.

2 Overhead transport

Seventeen human skeletons excavated from the Odake shell
midden showed bone thickening in the bregma area near the
top of the skull. These are deformities of the bones due to loads
applied near the top of the head. It is thought that there was a
custom to carry heavy cargo on one’s head.

AT ITEOBIERE

Bone thickening in
the bregma area.
AERORESN. &
BYSHLELLTYL
7,
Bone proliferation
is observed. and
the surface is
porous.
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Using the latest scientific technology, we analyze the bones and try to
understand the Odake shell midden people.
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&5 P Recovery of food properties by carbon

z o W brm and nitrogen stable isotope ratios
BEBIIM W Lo This analysis measures the carbon and nitrogen
2 Vet f1. — isotope ratios of collagen remaining in the bones
AR GH and estimates the origin of the amino acids that
5 ﬁ,’m"f make up this cultagen.g!r shows what the individual
" . Smi it was eating before he or she died, and the general

d ® E00% i diet.

ASEAR Skefnton Mods

* i ousoid The results of the analysis of human bones
show that although the people of the Odake shell
midden consumed both terrestrial and marine
ecosystems, there was greater variation among
males than females, and some males had diets that
were clearly different from others.

The bones of a buried dog were also found in
the Odake shell midden. It is possible that dogs

m memm were kept as hunting dogs at that time, and many
RIS Sea Snails bones of deer and wild boar with dog bite marks
1 have been excavated. However, when the bones
8 4 S Enaat of buried dogs were alsc analyzed, it was found
jrm | that some dogs had a similar diet to humans, while
[ others were more dependent on marine resources
# Herbivores, gﬁ)l;émm than humans. The results of the analysis revealed
that the dogs were eating more than the terrestrial
. souibil g animals they were hunting.
C3mw (7Y -+3)
¥ s it ¥ '~ IMAIBUNO AR OV 2 hVold]
24 22 20 18 18 14 12 <10 -8 B3 -
e <108X7
ANR ERRERHUE LT AL IURIABED
Carbon and nitrogen stable isotope ratio BASNEBIOEE

analysis.

Tt L) EBEEOHICAT HEFENFESNE
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Greater individual variation is seen in males
than in females. Skeleton No.32 depended
on C3 plants, while skeleton No.45 lived a  aBuried dog No.10

life with a high intake of marine products.  The bones of hunted animals such as wild boar and deer were
This also gives us the potential to examine  excavated in pieces. but the banes of dogs were excavated with
the nature of Jomon society, such as long their anatomical positions preserved. Dogs were kept by the
term migration and trade with other regions. Jomon people and buried when they died.
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Mitochondrial DNA analysis

Mitochondrial DNA (mtDNA) is found in the mitochondria
of cells and has characteristics that are passed from mother
to child. As a result of mtDNA analysis of human bones in
the Odake shell midden, haplogroups were determined
in 13 individuals and their genetic characteristics were
clarified. Of the five haplogroups identified, N9b and M7a
have been found in the mid and later Jémon and modern
Japanese. Since these haplogroups are rarely identified
in modern times except in the Japanese. it can be said
that the genetic characteristics of the Odake shell midden
people have been passed on to later generations of Jomon
people and modem Japanese.

The origin of the haplogroups is estimated to be northern
for N9b, A and G, and southern for M7a and M9a. It has
become clear that the people of the Early Jomon period
already possessed genetic characteristics of both northern
and southern descent.

TEMESMIBYELE.

JE75% Northern genealogy [l P73 Southemn genealogy
TEm--2014 DNASHE] [HIATREAEED) Roocnd

AVTRIER (B3ATH) . BOSREESCA (MESCPRALIRR) .

MEDNANFO 7 b— FOHER

Comparison of mtDNA haplogroups among Odake shell midden
(Early Jomon), Kanté Jomon (Middle Jémon and later), and

Mainland Japanese (Modern).
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Distribution of modern mtDNA
haplogroups and the origin of the
Jomon people of Odake.

Ancient Genomic Analysis

It has been hypothesized that the Japanese people were descended from
a mixture of Jémon and continental peoples (Dual structure model). Assistant
Professor GAKUHARI Takashi and his colleagues at Kanazawa University have
analyzed the genomes extracted from ancient human bones from the Jémon
to Kofun periods, including four 10
bones from the Odake shell
midden, and found that modern
Japanese people came from a
mixture of Jémon people and
people with different roots who
came from the continent during
the Yayoi and Kofun periods.
This is the world's first “tri-
structure model of Japanese
populations”.

We plan to continue our
genome analysis of the human
bones from the Odake shell
midden. We hope that these
bones will serve as a reference
material for exploring the
origins of the Japanese people.
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Transition of the Japanese genome.
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AR2ZIEBEBE  Various items of bone and antler
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The Jomon people used animal bones, horns, and tusks to make accessories
and tusk pendants, as well as tool

such as hair pin
hooks and harpoons,

AVTERMERMERROLS, S ETEINLRTANTIR-T
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Because the Odake shell midden is located in a low marshy area, a
large number of organic tools that would have been lost due to decay
in the ruins of settlements on the plateau were excavated.
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s the oldest boar-shaped

.5 cm in length and 3.2 cm
in height. The entire body is
covered with round spots.
probably in the shape of a
“uriboh,” a child of the wild boar
The prolific wild boar may have
been a symbol of fertility for the
Jomon people.

for daily life such as fish
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Lacquer ware (Lacaverware) inlaid
with sea bream’s teeth and its X-ray
transmission image
NEMOR (DA, D2 ¢
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This relic was made by cutting bamboo
stems lengthwise, lacquering them, and
inlaying the canines and molars of a sea
bream. It may be part of a Container
such as a lacquerware basket.

My+E Jomon pottery b |
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pottery: those produced i
by other regions. By exam

ng

regions.
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A lot of discarded pottery can be found in shell middens
Pottery from the middle to end of the early Jémon period was
excavated from the Odake shell midden. There are two types of
i countryside and those influenced
pottery, w
Inhabitants of "OdakeMura® interacted and traveled with other

n infer how the
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A basket woven from the bark

47)L=0EH Walnut Pendants of a Japanese cypress tree.
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Distant view of Odake shell midden
(from the northwest)
REAEDPOB  CHENFHICBATY.
Areas £ and C, which are under excavation,
can be seen in the foreground.
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Land use around Odake Shell Midden

Based on the data from previous excavations,
we reconstructed the microtopography of the
surrounding area and estimated the land use within
the site.

The topography of the site is that of a tongue-
shaped piece of land of relatively high elevation
stretching out from the south, and the pit houses
were built at higher elevations. To the west is a
shallow valley, and at the edge of the valley is a
grave area made from an old disposal area. Qutside
the grave area, there was also a disposal area (shell
midden). A processing plant for wood products has
been found within the depths of the valley.

PBE 3 1§ (88 Disposal area

B I8 Grave

ATH22EEAERATHE (B-CHIE) BNTEE
Plan of the archeological excavation areas in 2010 (Areas 8 and C) TSaa
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Archaeological survey history of Odake Shell Midden

The existence of Odake shell midden was first estimated
around 1945 and confirmed by Mr.TAKASE Tamotsu. a
teacher at Kureha Junior High School at the time, and
others, Local people and Kureha Junior High School students
helped with the initial surveys.

In addition to the 2010 survey, nine more human skeletons
have been unearthed, bringing the tctal number of unearthed
skeletons to 100.

WEd,
IRRE Main survey
| = WERE Year detals
M. EBIE Hisayoshi conducted a field survey and became
0 "
BRIOHE | aznseommcasoreraE 194555) orvinced of the existence of shell midden,
Mr. TAKASE Tamotsu Interviewed about artifacts excavated
e LI e Tl T EEEES L Bl during the construction of 2 highvoltage elevated line tower
HRBICOUTRERY for Hokuriku Electric Power Company.
@033E — == " 1. TAKASE, with the cooperation of Mr. INOSHIMA Yoshiyasu
(1958) B ERERSOUAERT. REPPR 1958 -0 crudents of Kureha Junior High School. conducted a trial
R AFREOHEREE 5 excavation to confirm a shell miiden.
" -~ ; . Mr. TAKASE Interviewed residents in the vicinity about what
BN EOERD SHPEHROE T EER was going on when the well was drilled,
B ERN—a PRSP - BULSEGE s HE Mr. OKAZAKI Uichi conducted a trial excavation with University
396 BEETS 1964 | of Toyama and Toyama Hokubu High School students.
(1964) (i ROOC AF R B EER) (Radiocarbon dating of excavated artifacts was conducted)
Excavations were conducted by the lm-ama Prefectural Board
BURRESAANRERBEER of Education. { A shell layer and a human skeleton were
Bndes | EMEAR | HEEE) 19710 'dentified)
1571y M. YOSHIHISA Noboru and Mr. HONGO Hiroshi callected
+ R IR EAINI0)ET artifacts trom the riverbed of the Shinkajl River.
- The Toyama Municipal Board of Education conducted a survey
- = 1972 | to confirm the extent of shell midden with the cooperation of
B noenmmsrmucomenc, e BTy ohaat:
itz The Tayama Cultural Foundation, Archasological Survey Office
LR =R 5 (hereinafter referred to as the Archaeological Suvey Office)
TFRI9E 35pﬁ;ﬁﬁ%xﬁgﬁ::@fﬁu 2007 conducted a trial excavation survey prior to the construction
200N | S R of the Hokuriku Shinkansen.
= — The Toyama Municipal Board of Education conducted an
WR0FE | BUSESERASHRS)OEYTRICETD 2008 Dx:dtvallun survey prior to the construction of the Shinkaji river
(2008) U B - R R revetms
REAREXE (AN - AN - BREEEWE (Skeletons, shell layers. and pit houses were confirmed.)
W24 | SR EEB BRI D The Archaeological Survey Office conducted excavations prior
(2009} RENEERR [ANK] (BREEERE 2009 | to the construction of the Hokurlku Shinkansen, [Area A]
(Pit houses were confirmed.)
SE SRR R LR BRI O The Archaeological Survey Office conducted excavations prior
2010 RERSZXE (B-CHE) (AMHSFD 2010 | to the construction of the Hokuriku Shinkansen. [Area
)| amebt) (91 human skeletons were unearthed from the sheil layer.)
e = S The Toyama Municipal Board of Education conducted an
q‘[;‘:‘g? :g:g;-ﬁhz‘”“*mmg‘“’““7”" 2013 | excavation survey prios to the replacement of the road and
ek waterway.
+ @ 2IAR Busal human skeletons
(shell midden) ® TER Bural jors
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Production and processing area
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