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In Japan, archaeology is considered as a sub-field in history, being a subject of liberal arts, but many
scientific methods are used in recent research.

The graph below shows the annual numbers of scientific analysis examples published in the excavation
reports by the Tokyo Metropolitan Archaeological Center. It began to increase around 1990 and took root in
the 21st century.

In this exhibition, we will introduce these scientific research methods by the name of "TECH-Archaeology."
Guidance will be provided by the experts at the Archaeological Center.

Now, what kinds of techniques are used in TECH-Archaeology?
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Number of analytical surveys (by year) published in the Excavation Reports of the Tokyo Metropolitan
Archaeological Center
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RBbEF In Western countries, archaeology is often
° positioned as a field in anthropology as a science
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Also, stratigraphy and typology, which are basic
E{‘L_?_)Pg;t :E’ HWEPPEYF D& archaeological methods, are adopted from geological
ZEOD ANTEDHDTLT, and biological methods.
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Search the life of the Incipient Jomon Period o
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Search the chronology and palaeoenvironment of the Incipient Jomon Period e
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*K.Morisaki et al.,, 2019 Sedentism, pottery and inland fishing in Late
TL_ 2 T; 0) —C 3-0 Glacial Japan: a reassessment of the Maedakochi site. ANTIQUITY 93-372
Last fall, a research was published showing that the Incipient Jomon
Period of the Maedakochi Site dates back to about 15,500 years ago.
It was just small wood charcoals that revealed it.
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By identifying the dates of the wood
charcoals, other artifacts from the dwelling

No.17, such as pottery and stone tools, were

also positioned as artifacts dating back to
15,500 years ago.
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Chrcoals found by excavation survey

Incipient Jomon Period
Maedakochi Site
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Trees take in carbon dioxide from the air to create trunks and leaves. The
carbon atoms contained in the carbon dioxide contain a stable proportion of
radioactive isotope "C (carbon 14) in addition to stable "°C (carbon 12).

When plants finish their life activities, new *C will not be taken in, so the
percentage of "“C will decrease over time. The method of measuring dates by
the amount of decrease is called "radiocarbon dating."

Although the amount of “C is only about one trillionth of °C, the spread of
accelerator mass spectrometry (AMS) has made it possible to measure
accurately with a sample of about 1 milligram.

In addition, the reliability of the results has been greatly enhanced by the

development of age calibration methods that correct the difference between
the measured values and the actual age.
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Radio Carbon Dating Method

e
ﬁm

N
>

A,

EI
tl)



% SNETALTATE &5
II*_L@%H%Z*% ﬁ U5 FOaMSE (SEM) TEIZRF 3 ¢ Byobserving the structure of the charcoal fragments with a
19 . scanning electron microscope (SEM), it is possible to determine the
. ﬁl@*f &> TC \j: IESHBZCHTEE ER E’f’t% J/E kind of trees. Fir, larch, spruce, birch, and elm were found, indicating

that the climate was colder than now.
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(R =)L 1mm) B§IBY | BERFK - kA AKBBK Cross section tangential section radial section
Plant structure of charcoal observed by 8 : K.Morisaki et al., 2019 Sedentism, pottery and inland fishing in Late

scanning electron microscope (SEM) (scale T mm)  Glacial Japan: a reassessment of the Maedakochi site ANTYQITY 93— 372
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We must not forget that the latest research ﬁ 53 'ﬁﬁﬁkﬂﬂl LTWET,
was carried out because the excavated
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This landscape is drawn based on the research of the Maedakochi Site.

Due to the colder climate, forest consisted of spruce and other conifers
spread around.

The season is the beginning of autumn. People are catching salmon going
up the river and processing it into preserved food.

Also, they are busy making hunting tools.

People lived a life using the blessings of nature, such as tools made from

BE0OIFR)(—~ bear fur and deer horns.
Stonetool Expert
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Search what the people lived by o
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The Maedakochi Site dwelling No.17 is famous for its finds,

thousands of salmon teeth. But also small animal bone fragments were e SLCOAA
found. 'U"Tﬂ/ [£3] 'U"Tﬂ-/*ﬁﬁ‘ﬁf
As a result of a precise examination, it is now known that not only Salmon / teeth Salmon / vertebra

fish but deer and bears were also caught.

SEEYIEE
B ERIE
BIEHHHIER
RRHEHEEER

Remains of animals
Incipient Jomon Period
Maedakochi Site
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SHE [ HEE A TRLICHUA RS For the convenience of animal bone
Dear / metatarsal The red bone is the metatarsal identification, the Nara National

Institute for Cultural Properties has
published 3D models of individual
bones on the Internet. Many other
databases are open to the public.
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Notched scrapers are considered to be stone tools to shave the handle of a

spear smooth. However, when viewed under a microscope, it seems that they
were used for tanning animal skin in high possibility.
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Shaded area is
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188 Pétillon et al. 2011, Hard core and cutting edge:
experimental manufacture and use of Magdalenian
composite projectile tips.Journal of Archaeological
Science 38
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Obsidian fragments from the same period excavated from the Tama New
Town No. 116 Site showed traces used as knives.

The opposite edge is finely chipped so that it does not cut your hand.
Obsidian was important material, and people seem to have used small pieces
effectively.

Notched scraper and
microscope image
Incipient Jomon Period
Maedakochi Site
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Obsidian flake tool
Incipient Jomon Period
Tama New Town No.116 Site (Hachioji City)

Search how
stone tools were used A

/

When stone tools are used, traces remain on the surface. By
comparing with traces obtained by experiments, we can know how
stone tools were used. There is a difference in the way a stone cracks,
when hitting stone to make a stone point, and when hitting something
with it.

The end of the left point has broken by hitting something. As research
progresses, we might know what it was.
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Broken Point Point

Incipient Jomon Period
Maedakochi Site

Incipient Jomon Period
Maedakochi Site
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Inside the depression is
also worn out
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The sharp edge is worn out

FIE A2 D 3D EFJL 3D model of flake tool
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parallel to the blade
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Research Edo
wooden objects ,

One of the characteristics of Edo Sites is the
excavation of well-conditioned wooden objects.
TECH-Archaeology also helps here.
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Identify the region and time by tree-ring dating
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The width of tree-rings varies slightly from year to year, due to
differences in the rate of tree growth, which relies on the
differences in temperature and precipitation.

Also, it is known that the width pattern of the tree-ring is almost
uniform in the same types of tree in the same region. This is called
an tree-ring curve.

If the known tree-ring curve matches that of the excavated
material, we can determine the date at which the tree was
growing. This is called dendrochronology, or tree-ring dating
method.
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Cypress wooden water pipe
Edo Period

Marunouchi 3-chome Site
(Chiyoda City)
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As a result of comparing two cypress wooden water pipes
excavated at the Marunouchi 3-Chome site, their tree-ring curves
corresponded and identified that they were cut from the same
area.

Also, it is clear from the known curves that they were cut in the
early Edo Period, confirming that it was a water pipe used in the
early stage of the Kanda Josui waterworks.
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Cypress wooden water pipe (edge)

Tree-ring curve of a wooden water pipe excavated at the Marunouchi
3-chome Site (Chiyoda City)
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Find the tree rings without destroying e
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Using a CT scan or MRI, it is possible to observe the tree-rings of lacquerware and various wood
products without destroying. The process of creating basic data for tree-ring curves for each type of tree
and region will be increasingly advanced.

The lacquerware bowl, which is considered to be made of beech from the characteristics of the tree
rings, mostly matched the standard ring curve of beech in the Minakami region, Gunma Prefecture, but
did not match the curve of beech in other areas. As research progresses, it may be clear that bowl was
made in the northern Kanto region.
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Tree-ring curve of lacquerware bowl and standard curve of beech in Minakami, Gunma Prefecture.
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CT scan image of lacquerware bowl and lid
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Identify the types of wood e
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Edo Period Types of trees may be identified by collecting only a small amount of wood
Tameike Site (Chiyoda City) chip and observing it under a microscope. This is called tree species

identification. The comb on the display is made of Karin, a leguminous plant
not native in Japan, indicating that it was imported from oversea.
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- C TARELLLS Yaeyama Islands. Since ancient times, it

AL BATOIRIZ/N\EILFES . has been used for Karaki-zaiku, a
RN I%?k,%ﬂib](:d)%é% v LTH traditional wood joinery crafts.

0)}1‘_\2 2 5 Karin (Pterocarpus indicus):

A leguminous broad-leaved tree. It
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For the rice scoop, Togasawara was used, which its distribution limits to the Kii
Peninsula and part of Shikoku district.

The identification of tree type is an important key, not only to know the
difference of wood selection, but also in understanding product distribution.
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Identify the techniques of lacquerware o
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The technique used for lacquerware can be revealed by observing the cross-
section of lacquer film.

The four lacquerwares below are from the early Edo Period. At first glance, it
does not make much difference, but the bowls using softwood such as beech
and horse chestnut, apply only one layer of lacquer on the charcoal powder base.
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Togasawara (Pseudotuga japonica):

Species of conifer in the pine family. It is used for buildings material and
tools such as pails, but its distribution is limited to the southern part of
Wakayama, Nara, Mie and the eastern part of Kochi prefecture, so it is not
widely known in other areas.
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TECH-Archaeology of
Edo wood products is a
research field that is in
development. Please look
forward to future progress.

Those using hardwood differs in technique, as the zelkova bowl applies two Pt ]
layers, and shioji (Fraxinus platypoda) bowl applies a layer of rust before the STERBSFLAER
lacquer.There seem to be various grades among lacquerware. ’ e N Lacquerware
AOW=T BB (FAREK) Begi?ming of Edo Period
RRHABBEER Marunouchi 3-chome Site (Chiyoda City)
. 3k bh
KAER TraE 7Y B B e
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Zelkova

ot eI Beech
ARG Inner surface: Red lacquer
Outer surface: Black lacquer
Patterns: Red, yellow lacquer
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e s Horse chestnut

Inner surface: Red lacquer
Outer surface: Black lacquer
Patterns: Red lacquer, yellow lacquer
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Inner/outer surface: Black lacquer

D2y
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Shioji HETH custoase

Inner/outer surface: Red lacquer
Pattern: Black lacquer
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X-ray fluorescence analysis chart of red and yelloyv lacquer
FEFITHAS A S (OB £ & GRS pau
b#’L‘C u Ello EREBOLSICRIZHMAIEE
@@Eﬁ FLER) ZRBEDHDT L,

The red lacquer used "Bengara” (red iron oxide) and vermilion (mercury

L
l 1 I':I.' " l sulfide). The yellow lacquer which looks gold was orpiment (arsenic

sulfide).

(e}



. 335, shch g/

~oon) ABNRES NI-BEES [

Find out when the shells were collected o o EESDE DR
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AX X! BRRIC ‘;L}fﬁﬁ@‘; SHBIEREI DN BEICZ FL&LDo
FNFEJT. RRIFEDIEIZKETENT ZDT.BRDOE There are more techniques
BZ BRI UL BIREINLEH DD EDTT, in TECH-Archaeology.
LAESAND D When and how do we use
ﬁ’ﬂ? IR TIEEDSEICNMTTEZFEETN TV them? Here, we will
e hbHDE LT introduce 5 topics.

The huge number of Shells dumped in shell mounds. Did the Jomon
People collect these shells all year around?

Is there any way to know when the shells were collected?

IT'S OK! Shellfish produce growth-lines, which changes its width by the

seasonal water temperature. Therefore, we can identify the season when T

the shellfish were collected, by checking the interval of the outer growth SN ITER)(—~

line. After all, it turned out that most of the shells were collected during the .

spring and summer. Analysis Expert
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Confirmed
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Estimated
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Calibration required

145 HIR (2 m2=0H) 55 BIR(ng7B13tH) 295 8%
(B FB3X~R1T20H)
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First half of Late Jomon Period Latter half of Late Jomon Period Latter half of Late Jomon Period
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Ay BREREL /TS DOFET (GRE) BEFEA NIJV) Hamaguri (Meretrix lusoria)
Collected season of shells in Nishigahara Shell Mound BT RIS R~ B HR Late to Final Jomon Period
HRE= 2011 T\ ) O RRAERSIN RREBERXIL > 5 —BEREE262 Ly Nishigahara Shell Mound (Kita City)
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Growth-line of Corbicula sandai (endemic species of Lake Biwa)
FREEIEF 1997 MRFPEEPFO L2223 O BRMERRIN THMELFIESSLD5IH

KL 5hVNIH

B BRE R (LK) 0 B
Shell layer of Nishigahara Shell Mound (Kita City)

BERM | LXRELEYE
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TeooN) $ESOmSEES DS

ToHid. 28HABETEE > TEZORE
ER-TVET, 2L, COEETH. 2h
2O D F Ao

THARLEXR! CTRFrv>ZAVLNIE. <2
SV EFETLREC U A TETLEVET,

These 28 coins are stuck together by rust, keeping the shape
of a sashi-zeni, a threaded bundled coin. However, at this rate,
it is impossible to see the patterns of the coins.

But it’s OK! CT scanning allows us to see the patterns of
every coin.

(‘:E” / Lt
SeasELC 5 )
B IFRROALDARSREVYZ SIEER
+ BB E X (R OTHEIR) & O FA S A EBEY (FER)

EFEEDICLTEL>TVEDD

Sashi-zeni: A bundle of coins used in the Edo
Period. 100 coins (actually around
97) were threaded together to pay
for large purchases.

Edo Period

THhL B L

ﬁ%ﬁ@gﬁﬁita%ﬁ-m BEEDESR, < I
G_%Liﬁf"i%"‘if%ﬁﬁﬁt“’)%iﬁ/\m

‘c%jcstae'ma‘:xﬁﬁ*ﬁ‘c\ /\ua‘-UEﬁHé as)
TEFd, ST.HEDA~ Ctzt %/‘12&.'(1’!5'91’1.7‘..%0)1
L&S5M(IZ7DD Lat%;iféﬁ%%)o

Mortars from Bizen, Sakai, and Akashi are often excavated from the Edo
archaeological sites. However, the latter two are indistinguishable even by
experts.

But it’s OK! X-ray fluorescence analysis makes it possible to identify them
perfectly. Well, where are the A to Ds made from? (In addition to the above
three places, mortars from Karatsu are also mixed.)

w0
w T
e e s
n L 13
!‘ [ ]
§ g s
£ | 2
£ Lo _E .
‘ o : " Aevane
|_-.f:l"!-l'-l' i A-EpE
Aqa =TT
. 'fl"lah-wl ppa] S - :-:r-t ,-: JLEagn]
Ut A THL BHHhLIDIE
frml - 37 - Eﬂﬁﬁﬁﬂ)miﬁrﬁ*ﬁtﬁﬁﬁi@ﬁMW

SRR B XRS5 (WDX)

Element concentration distribution of mortar of Bizen, Sakai, and Akashi
Wavelength dispersive X-ray fluorescence spectrometer (WDX)

RREMEE LI V2 —RE
Threaded coin bundle (partial)

Ichigaya Honmura-cho Site
(Shinjuku City)

/

Identify the contents of the bundled coins e

@r%%i%ﬁ%ﬁrﬁm*nrun_
HHIBAL £ L7

CT Scan image of coin bundle
It became clear that all the coins were iron 4 mon Kanei
Tsuho coins.

bODENERNTIZ /[

Identify the origin of the ceramics o

EdE:u‘_‘EiL,C /
,_T_F"C %mh'CL\TJ?F}*%LEt Fﬁﬁ@*iﬁﬁlunf L7

&

Tg\ /I)Eﬁﬁﬁﬁ ‘uL;BHE‘u%iﬁ@&fhb\TEb D i L/Tgo égk

CNBIFEWCESBTVWETY,

fim - REOELRRFETT
] REOKIRFFRT
BAA  REOSERBAAET

The best-selling mortar in Edo was Sakai, which was a copy of
Bizen. In the late Edo period, Sakai's technology was introduced
to Akashi. Therefore, they are very similar to each other.

Bizen: present Bizen City, Okayama Prefecture
Sakai: present Sakai City, Osaka Prefecture
Akashi: present Akashi City, Hyogo Prefecture

47307

IR

RRAFAPERE (XRX)
RREEE LY 2 —RE

Mortar sherds

Edo Period

The University of Tokyo,
Hongo Campus Site
(Bunkyo City)

68 =D "GHi=9 =V :



kﬁEﬂfD rl—'ﬁﬁJ t;,IP F‘ tﬂ?tat
htz%¢§® oo=5u
&EL%Enbn‘c WE9,

The brand "lchimura" is the name of a
Kabuki theater house. We can see
that the ink written words are layered.

r*ﬁﬁ;ﬂj %é*gﬁ

/IpoxtﬂjummﬁbT % Ei

HEHKODHSHEVE E/’@EM‘(:FT’CEED
RRBHABEERES

DO TABD ET,

The written words are readable,
but the meaning is unknown.

Ink written wooden objects
Edo Period
Tameike Site (Chiyoda City)

E o

tﬂﬁ
RS

Lhtmbt"

ZEY EX)
%E'\%B%S( £8%

Ticket
Meiji Period
Shiodome Site (Minato City)

“ooo)) BoBEMEOEREES /[

Identify the mysterious black matter o

Brebee LEThr

HARBOM FEOHRA S RE I NIEICDE STkt SED
%ﬂh@U%@ﬂ);\:‘;X I‘gwié@@ﬁ?‘g_ SHEHLHMSRLN

THARLEX ! HAXIED. Z(fﬁi?@':*ﬁ\ GC-MC (AR O%
F7574—Eiﬁﬁﬂﬁg%ﬁﬁbfﬁiﬁm%ﬁ¥®&%
%%Ntﬁix%wEﬁwhgékﬁTﬁé rERSIEDE
Lo TORICHSO—HABFELTLE>LDTHZ S
CEITHTEGLAB>TVWERLED

=By BEAE
286 SiE1H Feature No.286 STRR
L/XIT)SEB(?Tt TP LE Edo PeHOdH b A
g atamoto Hanabusa BER SR (ST
ﬁﬁz&:ﬁ%gz}_%%ﬁ&)j‘;gm (%E) Clan Residence Site ﬁﬁf?’ﬁ%i%%ﬁ%gﬂ (k)
SHERH  FRHKEES (Minato City) RREHBBEEER

12
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Read the faded words e

PENTD JEFTD MR TLE 70,0 KALDHE
EDNIXFHTRBICC B TUES

THALR | FIMBAAXSTRS L XFHED
Ny F 1 | EOARALIC I r*ﬁé;am@s@?s%g\v
BHRo>TEE LT BABICALOEREHERD
AL, Z LT FIEROTHTT,

Scratched, soaked, and burned. What should we do if the letters
written on wooden tags or paper are difficult to read?

But it's OK! When you look at the infrared, you can see the characters
more clearly!

On the wooden tag on the left, the some kind of word appeared. The
right is a Kabuki admission ticket excavated from the Tameike Site. The
tickets below are train tickets excavated from the Shiodome Site.

FH R DI FHET
5Hi+ LTI > B
BTV E LT
IETHIE D VR L
LEEEIEDE

Tickets from Shinbashi Station,
the first railway terminal in
Japan, were burnt black.

The upper ticket is "from
Shinbashi to Yokohama," the
lower is "from Kanagawa to
Shinbashi."

A vase full of some kind of black paste was found in the cellar of the
Hatamoto residence. Is it even safe or not?

But it's OK! As a result of investigating the elemental composition
and molecular state using fluorescent X-ray analysis, X-ray diffraction,
GC-MC, etc,, it was determined that the substance was gun powder.
However, some of the components had melted out into the soil, so it
will never burn again.

¥ aa )
T LT

s
r
¥ oy :.-.
F = s . i
i (e

| J 7 R R e
e 11| N 2. %
xﬁ@ﬁ?v ~
X-ray diffraction chart

Gun powder

N A%t} FAEE
o e 00 rabuss A XROMIC & 3 REANEDTRIER
Clan Residence Site Elemental composition of gun powder by
(Minato City) X-ray fluorescence analysis
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TEJERPED LICKS nf,_—_%%%b\ 5 @J#@G)ﬁiﬁb\gg = Jj: Research is progressing to find what has disappeared from the small pits
_ - . . - left on the pottery surface.
HondLD ‘:\iggﬁﬁt:z]—%*htd\* BLIEFHDHS. & ) A§a result, the image of plant use in the Jomon period has changed
BT bDERBHRIEATET, sanianty.
Z ORB EEROBIRBOA X—SbAS < Eb o>

TEELTo

HoT h

N EROL 7Y h %t [

Make a replica of pottery impressions e

INSEIEITE. LU H (=188 %E2 & TEU S DEBRNES
NBESICRNET, TFE. LTUDDERSEE SERLEL &S,

For small traces, more information can be obtained by creating a
replica. First, let's show you how to make one.

&#hoaCh
EEODIFR) (-~
Pottery Impression Expert

: — 1.Clean and dry the impression.

g T 2. Coat with peeling agent.
J_-u 3. Fill impression with silicon and wait to harden.
4. Remove Silicon replica.

@2)aYLFIUhzEROAT @iﬂ%ﬁﬁu%ﬁibfg( 5.Remove peeling agent.

LY Bkl *%/,Z 1< ngjja:, ;FJ/\ BLENTEFT, A The replica method may be used to research various depressions. For

no C<LA example, engravements on ceramics and bricks, and roof tiles with cloth

ZIE ’P*%@’PWE@?’UEU ?EEEE?:L_FL'T\FH_J ET9Y, marks.

FEBT <L hzaipk . BOBHDS g AL

rE7K %R 2B 2 ZIENMTIRE
ANSLE e FREA BRI
HOR= T BE5 (FAER) BB 21— &> No.243 3885 (ETET) B RETE ($7EX)
Ceramic bow! with engravement Roof tile with cloth marks Brick with engravement
Edo Period Heian Period Meiji Period
Marunouchi 3-chome Site (Chiyoda City) Tama New Town No. 243 Site (Machida City) Kasumigaokamachi Site

(Shinjuku City)
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Search for traces left on the surface of Jomon pottery o

CAEE
y

EEREICES BT AL ORBE R LFE T
ZEZ2—8U (N EFOHERICOVEERDS

L&5Hh0
1

> =BT B R D HEMIRIR D — i % =
A4 XJ& Glycine

HoIhH

L 71 73 (SEMEfR)
BF; FRICAVHRZ S
Replica
Seed; Hilum is visible in the center
R0 88
1B STBS AR AR Katsusaka type pottery

First half of Middle Jomon Period

TN No.245 &35 (BTEH™) TN No.245 Site (Machida City)

FBMLEL & Do

Traces of seeds left in the pottery surface are called "impressions".
Here are some examples of vegetation use in the Middle Jomon Period,
as evidenced by impressions on pottery from the Tama New Town (TN)
sites.

7 XX Ceratotropis

v =

L 1) 71 (SEME1R)

BF FRICAVHRZ S
Replica

Seed; Hilum is visible in the center

B$RC 25 )

N sy Katsusaka type pottery
BB ARl First half of Middle Jomon Period
TN No.723EBF J\EF) TN No.72 Site (Hachioji City)

= ;(# Cornus controversa

ﬁl( 7’,':)173 (SEMER)
% HrmcTR
Al7iE

Replica

Endocarp; Irregular

grooves in the
vertical direction

Modern endocarp
Gy Latter half of Middle Jomon Period

1‘-IIII.IIL . KRB RS
4 Y HFEIC 3B, +2RPIERIC 4
HE
BHEDS XFHBDHENS
TN No.72;&BF (\NEF) TN No.72 Site (Hachioji City)

F/\4 Phellodendron amurense

L 7 51 (SEMEiR)
B/F

Replica
Seed

BHEREF (SEME(R)

Modern seed

N P Renkomon pottery
ey Latter half of Middle Jomon Period
TN No.520:EH (R T) TN No.520 Site (Inagi City)

S e )
MEFEXLER
Kasori-E type pottery
FEBEEZE Unknown bulb

RELA

Enlarged image of surface

L7 71 (SEMEI)
B
Replica

. . Bulb

B LR

@7 S R Renkomon type pottery

Latter half of Middle Jomon Period
TN No.446 &85 (\EF) TN No.446 Site (Hachioji City)

I/ XE Celtis

L 71 53 (SEMEHR) Replica

BEM? Fruit?
mEFEXLEE . :
N PR asori-E type pottery
%XB%HE‘J’H‘H&T B Latter half of Middle Jomon Period
TN No.57EBF (ZEEM) TN No57 Site (Tama City)

771 Cannabis sativa

L7 5 (SEMEif&) Replica

%87 o, e Endocarp; Biconvex
% Ml > TR lens-shaped

mEFEXLER

B PEAR .

TN No.520 85 (i)
14

Kasori-E type pottery
Latter half of Middle Jomon Period
TN No.520 Site (Inagi City)

B> 3R Zanthoxylum

L 1) 73 (SEME&) Replica
B Fruit
Bt L 28

e SR IR

TN No.939 & (ETH ™)

Katsusaka type pottery
First half of Middle Jomon Period
TN No.939 Site (Machida City)



E%rrcatﬁszﬁﬁn FICRENS ReiEBbEL A
SRR D LS I BV IO EED Bon 0D £,

Seed impressions on pottery are not limited to the Jomon Period. Grain
impressions may be found on pottery from the Yayoi Period.

1%/ %ﬁ(SEM &) Oryza Sativa / Hull

Wabd

h - REREE TR
INER AR

TN No.692i&H (\EF)
Pottery with grain impressions

Middle Yayoi Period
TN No.692 Site (Hachioji City)

FEN
Nk | %(SEM BI§) Setaria ltalica / Caryopsis

3 < ChtE E¢
- RN 4 L —
“osoN) tizEI ik 5 hiEHE RS [
Search for tracks inside o
ETG) 3 1§IJ L;: T3 70)}_f‘73\*§§5{§§&) 53 0)0 ,: n The three pottery in the exhibition all have multiple perilla frutescens
impressions. Examination by fluoroscopy or CT scan showed more
b = X ’f&?é*ﬁ,"iﬁ’(a CTRF v U THAND . AIBIC :E)f_ﬁ')]‘i)‘ contained inside. They may have been mixed purposely.
EihTD%Ct#b#Oibtoﬁbﬁ@ﬁ%ﬁ%oT\

EXMISEEDDOTL LS DY,

IO /8% RETIT/RE
L 71 73 (SEMEif) (SEMEIfR)
Perilla frutenscens / fruit Modern perilla frutenscens / fruit
IOV 4EEFEOM. 41 B L1EGFREGYL
XIGEHRER DEREHNRZS

N N In addition to 4 perilla frutenscens fruit
WT0EEDOTITHREZ 2 impressions, 1 glycine impression is visible.
X-ray fluoroscopy image

About 70 perilla frutescens fruits are visible

HoTH

BRI 25
BB AR
TN No.72&8F (\EF)

Katsusaka type Pottery
First half of Middle Jomon Period
TN No.72 Site (Hachioji City)

BRIt 28 IOTZERALES

SRR ﬁu:!: Pottery with abundant perilla frutescens fruits contamination
TN No.471 @Eﬂ(ﬁéiﬁﬁﬁ) pHVE

Katsusaka type Pottery st

First half of Middle Jomon Period RESTESRAIHAR ggg?ﬁ;%@;@?grﬁ% Period

TN No471 Site (Inagi City) TN No.457:#E8F (ZEET) TN No457 Site (Tama City)
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"Protecting” today

BRICES ZALDTH. POE < Ebhhi-Eb,
 BRINTHLRPAERRE. TORPNRNCB I TT. DD,
BRIty LTLonDF>T. kRICFETHRELBD E7.

REHLVEELIMATT, T EETIE, TORRCORER, LD,
SEROES GBS T FICRUE T, BEOEBAERIC. HLVEAENMN
A3 T AUIBEENHMIE. SEHFSNTVBEDTY,

Archaeological sites have been destroyed unavoidably for the people living in modern times.

Excavated objects and records are evidence that the site existed. Therefore, it is indispensable to
protect it as cultural property and to hand it down to the future.

There are many difficult problems, but TECH-Archaeology has provided solutions for the past 50
years. By the new technologies of today, and the valuable experiences of the past, important buried
cultural properties are still protected.

.
SE L UL R AR L

F T h E'hJLBU

REOAEITIRI(—NES
Senior Preservation Experts
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AP EEDH LM% T B rrotect wood
iy iy and metal

g ~§IE‘"$M£E~ artifacts °
KT BHENB BB TLES DO TTH I TAKICE
NBEEBCEHBNET, SBOLAEETETALRDF

TH. HEONED LB oTHET BT L LB ET.
CNEOEEAAL - SREBTSIE. rTHHELYT
«ﬁ@%c%&MiﬁggEy%%vﬁﬁiactﬁvﬁ

Ao CONEETRBIME X VLET,

Wood decays in soil but may survive when soaked in groundwater. Also,

most metals rust away but some may remain as rust clumps. B VETE .
Wooden and metal artifacts are very susceptible to deterioration unless KRBT IKDEL IS BREBLFEBFARETHLETS
LABH

they are modified properly. Here we use methods called "stabilization."

0 | BT & (R R)

SgrocsELC ‘/ Wood products are excavated in good condition in watery
% < HCTUAERSTA 24 environments.
ADKISENTIHE 2 DIEAMBEHE LV S BEENKRE DF Shin-ogawa Machi Site (Shinjuku City)
COTFELV
LTLESH B, EIADAMBHAIEFREDOE RO TUEIRM
5 o S R =3 + The reason wet trees decay is because fungi called wood-decay fungi
D& SBLEKTRHLS hT“IR%T IBEB TS i\t}/w %‘0)'%”%‘ break down the trees. Wood-decay fungi are aerobic bacteria and cannot
RIAFETHEZEDEEDETHED ET. ZORDDICGBEEELD  activate when filled with soil and water. As a result, the tree remains intact

£%< 0)7)(&}%/1,’6 LESCCIcR3DTE, for thousands of years. Instead, it will contain more water than usual.

“ooN)  kmsonEgo /

Keep the shape of wooden objects o

ETOODRH. b BOLALES>ATFERTLE, Ht

| - BN FpoE NAES 55
ABERIEIZEDKDZZATVWD O 2HICEHIET S . @
P IEE A
ATEDERLIEDLTLESDTY, LA LIKEITTRE
TBRDIEENAETYT LIERICHRETY,
The piece of wood (D, was originally a geta (clog) similar to .
Excavated products contain large amounts of water, so they shrink or deform
when dried rapidly. However, preserving the objects in water is difficult to
manage and inconvenient to use.

@
~ CHROBORCENDZ EDDBNMELTT A
@ PHDZ DB NHEERERRIEX DADELETT,

It may be unfamiliar to the public, but it is an important task

@E%%ﬁ%ﬁﬁiE%LkTﬁ()ﬁUI?b)ﬁU]—n% to pass on excavated items to the future.
NALALED
(BEER) BIRMIE LT
(D Geta (clog) shrunk and deformed ~ TFBF
by natural drying (example) FAOR=T B EF (FAREX)
RRHMBBEZEER
(2 Geta impregnated with
polyethylene glycol
Edo Period
Marunouchi 3-chome Site
(Chiyoda City)

FEFOIXR)(—~
HEARIENETTRELTVBRERF Preservation Experts

Storage of excavated wooden objects in water
17



T T RDFOKDE ERELBVEICESRITH
F 3D 2EI T,

AUIFL>H U I—IL(PEG) BRTILI— L (HFE
DAZWTILT—IL) B EERRICI CTEVS I £ 5,
REIFNLNO—RZBVWECHHDET,

"Resin impregnation method" replaces the water in wood with a substance
that does not evaporate.

Polyethylene glycol (PEG), higher alcohol (alcohol with high molecular
weight), etc. are used depending on the situation. Recently, trehalose is also
used.

RUIFLYJY) - ILOBIESRIE
60~100% DEEDZRETVET

Polyethylene glycol impregnation tank
Impregnates at 60~100% concentration

RUTFL>FUO=)L BE#& 7 )L =)L Higher alcohol

) T‘_7k§zun

Wooden objects soaked in polyethylene glycol (PEG)

RUTFL>FUI-ILICS

%[@—30)7’55&!1 BIERICEIF 323 TTH, WERD
HL‘/}EF@/{QLL_ H'%t ﬁ/ﬂ'éﬁ_&) 1EEL\ f'_U)ASUJ‘

SHH A ~§5l$7’3‘b‘b;cu£>2 (DEHZELET,
BREDOERIF.EREDOHFT, 60°CRIRICIMEALT

FuEd, BAR EEsRsREEsHET 31885
BDET,

The actual method is just immersing wooden objects in the resin solution,
but suddenly soaking it in a high concentration will cause deformation.
Therefore the object will be slowly soaked over several months to several
years, starting with a thinner solution.

The high concentration will be heated to about 60°C (140°F) in the
impregnation tank. Recently, a vacuum freeze dryer may be used in
combination.

rLNO—X

Polyethylene glycol |

=233

El—AMIC & 3 & B2 ZRERG

Resin impregnation experiments with the same wood

Trehalose

B#A%z)& Natural drying

ak7ILa-)L
kLAO=2 Higher alcohol
Trehalose
L\?‘h% %,Jm'c EI@OJ#HEO
BB L BEBHO RIS
DFEY,

RUTFL>ZUI-
Polyethylene glycol

=T St IR

RUIFLYZY =P bLNAO—RIFIKISETFTETH
B\ TILI—ILIEKICHEITEREA. BRT7ILI-ILeZRTE
BHalE Ke— F"X@/—}Lfath_nﬁ%?ﬁ‘xt&Lwa‘f‘&ﬁ)l/

—)l/%a/i?é%gb‘iﬁbé‘i?o }iﬁdkﬁ%ﬁﬁ’)fﬁ%?&t b |
HEDT STIHBER LI, J:O%Tl:’ai?fﬂx% EHEJRET Y,

18

All are white powders at a normal
temperature. When dissolved, they
become a colorless transparent liquid.

A( t9WO#A29%
HERGEIREE

Vacuum freeze dryer

Polyethylene glycol and trehalose are soluble in water, but
higher alcohols are not. When impregnating with higher alcohol,
it is necessary to replace the water once with methanol, etc. and
then impregnate with higher alcohol. On the other hand, when
combined with iron that dislikes moisture, deterioration can be
further suppressed.
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Prevent rust on metal objects o

SRBREHEHNBTFBZ LT, M%Jkﬁj\i%ﬁ/ﬁntatkﬁ&'c
ﬁqﬂtdat.%h_@i’mk Ed)‘ﬁ?‘bi?bx
‘U‘l:’P/ﬁhGJEPLLEt%F%E‘U'l:*ﬁ%%?/TEAfF%b‘%(A

9o LD

In protecting metal objects from rust, oxygen, moisture, and salt
contamination are great enemies. However, oxygen and water vapor
always exist in the air, and rust and dirt contain many ionic compounds
that rust metals.

Therefore after confirming the inner condition using an X-ray
fluoroscope, cleaning and desalting (process to dissolve the ionic
compound) are performed and then coated with resin as necessary.

ENTLET, o as
OY N X%?L*H* %Fﬁu’(ﬂ*‘ﬁ@ﬁ?’éﬁﬁwbﬁ.é\
71)—= /7’(3}1%1’5(’(21'/1|:A‘T*%’&71§73‘L,|':H3'1’E¥)’a’:ﬁ

L\\’Z\ELCFE'T\DTE?HE'GJ—T‘I’ VIOLEY,

£33
X#RiZEB iR

Investigation of excavated iron products by X-ray

-7 -_ck 3 HITHERBDIRERE

transmission photography

HFED %& 1)‘

(Eb\b)ﬁﬁ]ﬁ ’ 05 St‘n
=\=t')lzﬂ&|:| Wk
&Iﬁ: B

ma—T BEEN hEX)
REEEE it > 2 —
RE

From left: Hook, coin,
Kiseru pipe, fire striker
Edo Period

Yotsuya 1-chome Minami
Site (Shinjuku City)

o

HELEXDRE

Excavated state

BEEO—T « U LIRKE

Coated with resin

57

pAES

,IF' BF Knife
B TE@EH(Y? ) Edo Period
HREHEES (Bunkyo City)

Sd:j[‘_‘%iL,( /
WwW3sZ&, HEE ;T_%B @ﬁzﬁh‘ﬂibﬁ.%’“&&kﬁiét&)'c
To B A—Ta VI LRI KRT7ILI-ILBEZAW
T REIMDEZ N TEET,

One of the important things of preservation and restoration is using a
reversible method. This is to prepare for any inconvenience in the future.
The impregnated or coated resin can be safely removed using water or
alcohol.

LABES -
BEEICHEZZRE TR

Carefully removing rust

Kouraku 2-chome Minami Site

’C/»?) WHAIFAIES

TR A £ BB Y=y

Non-contact cleaning by electrolytic reduction method

LoATh o EoxA )
S1—=> 7 LIk sikicRT THIEL TV BT
Cleaned Desalting in pure water

e

e
EE FETER)
HRHSHEEER

Mirror
Edo Period
Atagoshita Site (Minato City)
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L5252

HREEV\]I HEINh

BSEE BV REER T — 2

BEER c IcRELT

é:t\ 55}*? beorb diim_:\'— vEZRY R Dehumidification display case using dehumidifier
Oiejelm oxygen absorber Dehumidification cabinet installed in
the storage room
TRER

TN No.325&BF (N EF) SeoczLC !/
Iron arrowhead Bh
Heian Period %F@ﬁé%@%o)%xxébﬁ'ﬂ;ﬁ (Woke \Z'f Since the properties of the metal itself are not

TN No.325 Site (Hachioji City) - o N YN changed, if the subsequent management is poor,
E'ﬂ:g‘ﬁ%ﬁ > TH. TOROEENEINI, % deterioration will progress further even though

IEETSICEAFT, stabilization is performed.

Therefore, we must make efforts to create an
W;&@EIJ*\’JJE,TEP‘C DHBICHLET, £0 fi‘“ <L environment that is more resistant to rust as
REZHAZZ2TIXRZLTVET, necessary during storage and exhibition.

v, ot | j:i Eh — h More techniques
° Tl'% L G to protect o

Bt ROBRFERRFHIFERITIE
DO FE A §§L,L:< WbHDZHRT,
SR ER T, %ﬂ:b‘ CHDIE. EH
BBAY T ROUBTT LI
EMWESBBRVKEHL RS BRBEA
DHIELHBETT,

é%aymﬁ&@ﬁuhxénw
I U EERIE. BRCIEREL
TWET,

Stabilization is not the only way to protect
excavated objects.

Some objects are difficult to keep, and some
require regular maintenance to prevent
deterioration. Keeping records are also necessary.

In recent years, natural disasters have become a
major threat.

To pass on valuable cultural property to future
generations, TECH-Archaeology plays an active

part. 16 SMEEH (LU H) Dwelling No.16 (Replica)
Incipient J Period
BB Maedakoch Site (Akirano City)
ﬁuBﬂ%#imng%JT (27) T 3%H™)
REMHABEE

=T St 1 I

EFQ&L_}ET L 7-HiEEHhE 16 EGEEEJTOJ L 7° PlEN= This replica was created by copying the actual Dwelling No.16.
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Keep the real things o
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In recent years, methods of storing visual information using digital
technologies such as VR (virtual reality) and AR (augmented reality) have been

developed, but nothing can surpass the real thing. J s L oy VEE LY -
Excavated items that collapse when picking up can be kept by reinforcing ﬂikﬁﬁﬁiéﬁ o et TL—C“L & Ll_j" N

them with resin. Also, the shape of the remains and the state of the soil layers LG ey AICED EIFBBENTL

ﬁ?hb;iie;t full of immersive information by making replicas or stripping them TN No.245 & B (BTH ) ES5sEnbHhELT

Unfired potter L .
Middle JOEnon Pgﬂod Since it was unfired, it could have

TN No.245 Site (Machida City) ~ collapsed if picked up individually.

:I:,E 'f / ﬁ 7A (i‘] Hy D ) ®1’E D 73- How to make a soil layer monogram
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Prepare the soil surface. ngﬁ'g LT, THICIEEEERS Remove and rinse with water when resin is cured.

Apply urethane resin, line it for reinforcement,
and apply more resin.
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Soil layer monograms are very effective to express
the importance of soil layers among archaeology.

There are several soil layer monograms and replicas
also in the permanent exhibition. Please look for it.

:I:IE:E/77A(§'J=YHYD)

ZOllEEEZKkEJ‘B#@’g&iEF% Soil layer monogram of Tsunami deposits
BERERES from the 2011 Great East Japan Earthquake
EJUSLER  NABHE Minamisoma City, Fukushima Prefecture
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Protect the excavated objects and records e
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Excavated objects cannot be used unless they are managed properly. The
computer-based database has provided reliable and efficient management.

Digital technology also helps in duplicating films and photographs that
deteriorate over time. However, issues of long-term storage of digital data have
emerged, requiring further effort and ingenuity.
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another format.
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Although it was an important media that conveyed the
state of the archaeological site at the time of the
excavation to the future, the disadvantage was that the
image quality changed over time due to chemical
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It was noted that film information could be stored

production, it became necessary to convert it to
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This label is attached to the 220,000
items published in the excavation
report. The barcode is linked to the
database. Among them, 10,000
particularly important items have an
IC tag on the back of the label.
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The storage room of Tokyo Metropolitan
Archaeological Research Center

In the three storage rooms, there are approximately
37,000 boxes of excavated objects.

The green belts are to prevent falling due to earthquakes.
Thanks to them, there were hardly any damage by the
Great East Japan Earthquake (seismic intensity 5).
"TECH-Archaeology" is not limited to "High tech."
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4x5 size color negative film and 35mm size
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Digitalization is
spreading rapidly, but there
are many new issues.

Compared to paper archives, the major issue of digital
data is the lack of long-term records. Even if the data itself is
unbroken, some records have become unreadable due to
media deterioration or the abolition of standards. With the
increasing digitization of various survey data, the need for
urgent consideration for permanent storage is necessary.
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Repair excavated items after a fire o
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Even if collections are kept properly, they may encounter an unexpected
disaster. The roof-tiles on display were fired by arson in 2005.

Stone tools and pottery do not burn, but soot and melted plastic

adhered to them. The Tokyo Metropolitan Archaeological Center developed
a new method and has been repairing the items for 10 years.
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Storage room damaged by fire
(Kokubuniji City)

The heat melted the polypropylene
containers in which the excavated
objects were stored.

%E?é?‘] Z’Eﬁﬁgﬁ“% e D
Biar 2B E CHEAEDE
THs,

An electric furnace for volatilizing
soaked plastic.

Combined with an exhaust gas
treatment device for decomposing the
generated gas.

st E—F12OAYT BRUFTHBOT
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After removing the plastic  After volatilizing soaked
on the surface by a heating  plastic by electric
gun. furnice.
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Roof tiles before restoration
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Restored Roof Tiles
Nara Period

Musashi Kokubuniji Site
(Kokubunji City)
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Roof tiles after restoration
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We have reviewed TECH-Archaeology from various aspects.

How was it?

The topics that we introduced are only a small part of this field.
TECH-Archaeology will keep developing.

To change the questions of yesterday, for an answer for tomorrow.
Or to pass on the wisdom of the pioneers to future generations.
Please look forward to the future of TECH-Archaeology.
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