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Abstract : Stable isotope analysis provides important paleodiet information about pre-
historic people. Carbon isotope ratios allow differentiation of marine and terrestrial
sources, and nitrogen isotope ratios indicate the trophic level in the ecological food
chains.

All the human skeletal samples for isotopic analysis discussed in this paper were
collected by Department of Anatomy, Faculty of Medicine, Kyushu University. For the
Early Kohun period, 11 human skeletal samples were analyzed, from the Kusaba 2
Site, the Terashima Cist, the Nagaihama Cist, the Taniguchi Kohun, and the Iwaya
Cist. For the Middle Kohun period, a total of 10 samples were analyzed, from the Uto
No.3 Kohun Site, the Roji Kohun, the Terayama Cist, the Shimoyama Kohun and the
Jo No.2 Kohun. For the Late Kohun period, a total of 18 samples were analyzed from
the Uenoharu Tunnel Tomb, the Takenami site, the Juichiyikoana Tunnel Tomb and
the Houonji No.4 Kohun. One sample from the Ogomori site was of unknown date.

About 1 g of bone sample was crushed to 1 mm or less and decalcified with 0.2 N
HCI. The residue was heated at 60°C, at pH 3 in HCI solution to denature the collagen
and recover it as gelatin. About 10 mg of freeze dried extracted collagen, or gelatin,
were combusted for 2 hours to obtain CO: gas, at either 520°C in Pyrex tubes or 900°C
in quartz tubes. Purified CO: gas samples were measured on a Varian MAT CH7 mass-
spectrometer at the Laboratory of Geochemistry, Faculty of Science, Nagoya Universi-
ty. &6*N measurements for the collagen samples were done by Shoko Tsushou Ltd., us-
ing a Finnegan MAT delta F mass-spectrometry.

Kohun people in Kyushu showed comparatively narrow variations in both 6*C and
8N values, between -16.9 and -23.3% for §¥C, and between 8.7 and 14.5%. for §°N
values. Relationship between §%C-§¥N distributions and locations of the sites (Fig.4-1)
was clear, in that the samples from coastal sites had higher values for both 6“C and §
BN values, suggesting an increase in reliance on aquatic food resources. Chronological
deferences in &%C-§¥N distributions (Fig.4-2), where samples were dated to Early ,
Middle and Late Kohun periods, were not clear. Social status differences were manifest
in three categories, with higher ranks being found in Key-shaped Kohuns, middle ranks
found in round or square-shaped Kohuns and lower ranks found in the tunnel-tombs
(Fig.4-3). Samples from the higher-rank skeletons fell in the middle of the &§%C-§¥N
ranges, samples from the middle-rank skeletons were scattered in the lower ranges of
the both §*C and &N values, suggesting a higher reliance on rice or terrestrial plants.
Samples from the lower-rank skeletons generally had higher §“C values, however they
showed two groups of §“N values; Samples from the Juichi yokoana Tunnel tomb site
had higher §%C values and lower &N values, suggesting the possibility of C4 plants in
their diet. Others had higher §“N values suggesting an increase of aquatic food re-
sources.

A correlation between §%C- 6N distributions and stature for male skeletons (Fig.5)
was seen, in that the individuals of greater stature were lower in both §%C and §°N
values.
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1. XC&HIZ

RE - BEORERIMMBEIT, BEORE'CIEHNT IR
hifEDC, BIUEEONIZHTBRAAMED N 2 &1,
RERMBITBSERA G & ZE22Y, BESRBLTD
B LN, BRROWEERD bL—¥—LLTE
SHWLNTWS. b 2IZBMOFIZERNIZIZEDH
LERENDOT, BMEORERMELIZEYOMEIZIE
BLTHEY, Z2OBWHBMERESTNWEE» LW 5 BESH
IZBHA & T3 (DeNiro,M.J., & S.Epstein,1978).

FRBOUEMEZETORMEDN I RERERNEH
(86™C)HiZ, R 4LED PDB (PeeDee EiE ! Belmnite
LS EaE) BEERR L LT, ZORMAE (°CC
=0.0112372) »5OFHREL L TRO X 5 FRENSD.
“C /*C sample —*C /"C standard

¥C /*C standard

—HBEERERMKEL (§°N) &, K& (AIR) %
BRBE LT, ZoRMsL (0.0036765) 25 DF 54
ZLLTROLSRRIND,

BN (o) = — Noample PNINAR o0,

"N /N AIR

KREEFRMAEL CCOME (1) 1%, —REEED
SCCHBEEMMEKEEMEDOBTREREE D OON
BT, BEOHFMED O R - 2LAXREDC IEH(R
RKIE-26.5%0), hUEBRITRET - FU - TURLDOH
BEETC 4 (REFIE-13.5%0), EBEEESF L7
bl EEE—-RAEEE (RERME-19.5%) LZFNTNEE
HoOME%ERF (McConnaughey, T., and C. P.
McRoy,1979). ZD Xk 52 §*CHEOKRERENL, HE
EOSCCHERIEEILEEESMCEYTHS. £t
NHERE LZBEICIE, FNEFROAERBERORYO
&z LTe i ELBilES U7z fE % & % (Chisholm, B. S.,
D. E. Nelson, and H. P. Schwarcz,1982; Chisholm -
/Nt - HE, 1988).

SPCILEDBRBEDITIE, ZOLIREMOX U RIE
BEMOT I ) BREPLERSN, Lo TEOMHE
DEUNIED CCHEBEYRDOE I BD §PCHEIT
BT B2 L2BALEDOTH D, SUCOWIIMET
HETE, LHBERONFOGAITIMTME L LTED
as—=rFrBPRnond. ABaT—Fro *CHlERE
PHRYOTE SPCHEHET DITX, REERICLD
+1%DELAZ =Sy (EF5FV) KX D+3.5%D%ER
EbE+4 5% B EHE L L THEESRS (Chisholm,
1986).

—F, EROBEIIT, TENOERILEWHRRIRER
THMEOERFRICR D7D, BEHO S NIEOEEIX
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X 1000

8°C (%) =

FELTEHESNELZHLELTWE EnbhTng, %
DEBINBEREREEEYOREEYOERIZEL 5T
EHEEN, —BROBEMBDO SNEIL-2 %o~+5%0 &,
RERERZRT CRil, 1987). §°Niz, AW Lifa®
DED °NIEDZE, Wb DHREERMIZ LD s NEDS
MBRECDODBRET, BBLEZA~Eh b TN
(Wada, E. 1980; Minagawa M. & Wada, E.,
1984). LR o THEBALER L OBREEETISY
SNEE DD EEZLDLN, LVEROEREEEZRETD
ERER, DEVEMESREOERICRV S5DLELLND
(Koike, H. 1995).

NMRZEZREHFHETREELRER R 5Tk
HECERIT L o THHE RSP bRB SN NERLEL
RESH, BBEWESNLTE e Gk, 1988). Zhvbh
WH = NBEARD 5 HLREFRED RIFRMEEIZONT, #
HEOLNWEBERRABERLE LTHNT 28R 2R/
DTEDORREZWE L.
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Fig.1 8"C & 8®N distributions of terrestrial and
marine ecosystem
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MR ZERZ B ZH BB THREFESNTE
HERARAEP 5, REEREORIFREKICONT, B
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T HEBEAANED §2C - SUNHPEMEIZONT

OFIVEET, 205 b *NEZAIE LZAER, F5
S5EAE LMEE - AOEE 1EED 2AETHS.
HERRPHICBETOANEL L TR, FL35H4ME
- ZFEE 2 i - FIUER 2 B, FEE 1 EE -
%2 B 1 EEOF10EFIC>WT *CEZRIEL, #
D5 bFE+ 3 BEI Mk - EFRHE2 @E - FAEE2 M
PO Az DWW T §"NEZHIE L 2.
HIEREAEIICET A E LT, £/ BB REL0E
- RS 3 M - F—RBRR 4l - ERSF4ABE 1E
B I UBHAHEOL I E VR 1 EEOFH1I9EEIZ o
TOCHEAEEEL, 205 b kL FEREES EE - 71k
R 3 Ak - R 3 EEOR 9 IOV T $ENE

EHIE LT,

SHANBICET 2FE - % - ESRR L O NEFNE
W, BLOHERR - H@EDR L OELTZNERIL,
MABESZHFLHFHENRE L THARE - tbosk
Rl OEANEE LR -ER Gk, 1988) #5IH L.

3. FWHE

HEANBERPOHEREBRA 2 ~3 g 2okl L
LTR#EZT 2. 20 NERE 2z, TELBRREZIWY
BRERNSH 1mBL NiTH# L. 0.2NHCUEK %N %,
BIRBERE A LR RS2 ETANERBZRIKL, Hohi

1 AMEERRKAEDSC - 3°N{E
Table.1 8™C & &"N values for the Kohun human skeletons from Kyushu area.
£ | OWES | ABER # £ & | HE(m) | 8BC(%) | 88N (%) B IR Bl #E & 2 % X B
BHEAR 1868 i R -23.3 PR~ R | FRER ]
BB ME | 1818 8-2 e AREE -20.0 AT HREECER) | 8- 70 BB | B Ek - kIR (1986b)
1819 8-3 Bt HE -20.0 o B AR AT FRABECERE) | $k - T - B
1823 32-2 N A -20.4 BRI FHRRAMECRNE) | %F -
1824 32-3 T e -22.1 R AT HRREEECEN) | 8K - 8
1825 35 B PRAE ~22.7 R AT KRR R | 8- A
FHSBRM | 1852 A1 Tt E23 -21.0 AR FHEEEECEN) | A1 - LA LB - R - kIF (1986¢)
1853 A-2 BiE | BEE -18.8 14.5 R AR AT R (RN | & - LR
1855 A-4 N MR -19.3 GE -t HREBECRRE) | A - LR
AOHE 1867 B B -20.4 13.8 4CHK~5CHEH | iABMHEAE | & X
HERH 1871 B A -18.4 HERREARETHA HRAE Y] sk (1982)
F1 3B 1843 1-1 Bk e 163.5 -22.1 11.2 5 C#E~K INEHCEE Fg - TR AR - E - kIR (19862)
1844 1-2 | R~RE -21.5 11.6 5 CH#E~3K /NP SRR - T3E
1845 2-3 x:d f ke -23.3 5 CHe~3K /NHECR
1847 2-2 Aok o2 141.9 -21.3 12.2 | EHEEATRS INFIREE SBLE - 3
iy 1856 2-1 B | R~EE -20.1 12.5 5 CHIgE R HMEAE | 8- A - 2kl
1858 4-2 Bk R4 161.2 -19.6 12.7 5 CHIEH MABEMHERE | REH - BRM
FIHME 1862 1-2 FBiE HEE -20.6 9.0 R K ? #i - JIF - Ml
1863 2 B | R~ -21.3 9.0 AR R KFLE? Rl - JIF - Birfh
Tl 1865 2 otk EE -17.9 5 CHi¥ MhEHAEEE | 70 fl - T4
W2 B 1866 B BRAE -18.2 5 CHitg M#EACE Rl - I - S
b ERRE 849 12-2 B [IN 158.0 -17.8 6 CHi HAREBR AEdl (1984)
850 9 BT | BRA 157.4 -18.5 6 CH¥ BAREAR 7373
851 5 Bt BN 159.0 -18.0 16.0 5 CH¥ HEREAR Bt - 71
853 25-1 Bk BaE -18.2 5 C#¥ HABECH Sk - A
854 25-2 ? T -16.9 5CHK BERECH
855 25-3 ok oz -18.2 5 CHR~ 6 CHIR | BiRECH
856 52 Bk R4 -17.9 13.6 5 CH¥ BRECH i
857 50 Bk HE 158.6 -17.9 11.7 5 CH¥ BRECH
858 48 B et 157.1 -18.4 5C#% BAZCH BEABS
859 27 B %3 -18.1 6 CH BRECH AR
A B 1828 | G-10-3| & pay -19.9 13.1 7 CHhig BARECH kI - AR (1979)
1830 G-48 B s 164.1 -21.3 11.6 6 C ot HMARECH
1831 | G-70-2| 7§ BA -20.7 10.2 6 Ck HARECH
F—BIR 1839 1-G ok A -20.1 6 CH~k BARECH
1840 1-H o33 9N -19.9 9.1 6 CH~3kK BAECH
1841 1-K Bk AR ~18.4 8.7 6 CHp~kK BAECH
1842 1-L ki3 R4 -18.2 8.7 6 Cp¥~K BERECH
mEF 4B | 1870 T B -20.8 HHERAES 3 & - B8 - SeiRd
FoEy s 1851 C2-B EN B ~21.1 ? FRRAEECER) | M - B
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Fig.2 Locations of archeological sites analyzed

aAS—FUEREEEERLULRE L.
Bonlas—FUvEAPBRICERL THEBOBED
BABREZ BNDEEITIE, A2V 2B L2 AN
BOO0.2NHCl 2% THER L, 60°CTIORRILL Einsks
L, a5 —FVEARESFUILLTEBNZ L VOE
SHE L.
FDAT—FrHDNTE T T UERK0ng LB
BAGRRRIRF 1 g ZEZBH A L, 520°C T 2 B BE L, CO,
HAE LI, TOCOHTAREETAVHTERL, 4
BRI BRB 2 H E D Varian MAT CHTEF
RREESHET SCCHEERIE L.
SPNORIEE, 27— rHDWVIEETF U aRB#20
mg L ERALEE TR (GIR) 1 g 2EEBHALEY VA LE
%, 900°CT2RfIMBEL, EHETS A VTN A% CO;
HALTEERER L, W@ O Fineggan MAT deltaF
BIE BT S NERHIE L.
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(HERRATHD

RHEFRE ERERIRERITER)
PAERKR~HERRATH L HES 2 H/REHE» HH+
U7 &k pldE N B o> §° C IR, -23.3% (RYIHEEM-27.8
%o) THROEWEEZRL, HPERBOBRNE» T
LERR LT,

HIBE &M (ko R B HTERES)
HERARTHICB T 2 EEHE2RMEEAETIE, 5H
BIZBNT S*CHEOABRIE I, &-2NBIXHFHAE
HEoERRErbHE LBELREEEE SN, 0 §°C
E12-20.0%0 (BWIHEM-24.5%) ThHotl. RUHFBA
BEILHELES-SABRIBERKT, *CHEIFAL
-20.0%0 (BHHEEM-24.5%) LR S hz. 32-2NBiX
RO RO FERERZOBRNAHEPBHELENET,
2-INEB(REREM) OWHO—HEDHERENDIDOT,
Z 0D §PCHEIX-20.4% (BWMHEEM-24.9%) Tdh oTz.
FUABREEN b+ U32-3 ABIREL L E X5
NIz ANBT, °CHEIZ-22.1% (-26.6%) ThH-oTz. 35
BEAAHED? S ML LB ANBIIRERET, 20 56°C
fEIX-22.7%0 (-27.2%) LESENMETH o7,

FE55RE (RBRARTHE=FAN)
FESBAREILHT Lz A-LAE (H#E), A-2
NE (BiE#~%E), A-ANE UNR) O3 O ANEBD
SR C I, ZNEh-21.0% (R ENE-25.5%0), -18.8
(-23.3%0), -19.3% (-23.8%.) ThH -7z, "NEZFD
5bHEACAERRESN, 14.5%TORKEREN
DEWMERETDHHETH o 7.

AOHE (ERBRRBBEIREETSA)
B B FE ORISR b H 1 U BYERED B D
SUCHEIE, -20.4%0 (BRYHEEM-24.9%0), 6°N{EIX13.8
%o THETREREHOBERZ TR L.

EBARRE (dhMmHERTHE=S)

HIERETHI & 2 SN B HRAMP S+ Ui B
HENEFD SCCHEIZ, -18.4%0 (BMIEEM-22.9%) Th
RYEWEER LU,

(HEBR )

Fi 38\ (RO HEEARRERIRAT)
FLIBHEITHEHLOFLI-IANE (B - &F),

FEI-2AE(KHE - fi~BE) o *CHliZzhEh-22.1
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%o (~26.6%), -21.5% (-25.9%) T, S*NfEIZZNE
N1L.2%, 11.6%Thote. 2 BRBHEOFLI2AE
(et - gife), FH2-3AE (ki - 348) 0 5 13CHEI
ZREN-21.3% (~25.8%), ~23.3% (~27.8%) T, 8°N
[BE2-2 N BS12. 2% T ~Te. b bR LB D
BN Y B0 LRSI,

ZEHE (GHTHEXER)

B A B E 2 SRR OET2- 1N BT B M~ 24
LEEEN, S°CEM-20.1% (24.6%0), 6 NEA12.5
%o ThoTe. ABRBHEDOETA-2ANBITHERE LEE
R, SCCHEMN-19.6%0 (24.1%0), & NEA12.7%TH
>,

LHIEORKEREHOEBRNRH 2 EEXONDETH

-7z,

FWBERE (KO RIATRIATRET R )
FW1EBREIPOHEOFLULI-2ZABIZIESEAET,
S CHEA-20.6%0 (25.1%0), O NAEHY.0%TH o Jz.
F2BHEISH L LAEFLZABIBER~BE LA
EENZANET, SUCHEM-21.3% (25.8%0), O6°NEA
10.0%CThotz. LDk FEMEEHOBRMAL N LE
2bNBETH T

TFUWHEE (RO REFTHE)
T2 5 AT R AEP S L L REREONE
T, SCHEIZ-17.9%0 (-22.4%0) & HLHUBVMER R Uiz,

W2EBE (RRART LW _EXMET)

MiEOR 2 BEBRRREORXAELLHE LA A
BIXEBKET, §°CEIZ-18.2% (-22.7%) L%
WEZER LTz,

(HEEARE
L/ RERE (KROBTEHM=er k)

HERAR B> S BEICER S e B BEBERETIE,
10D NED SPCEBRIESNEZ. ZN 50 §°CHEIE
-16.9~-18 . 5% DEFAICE P L, 2EDFEHiZ-18.8%0,
EHERZEIZE0.6%Thote. °NHEIEIEX, E/ENS5A
B (BEEFEAN), £/ RENS2AE (BiEKFE), £/ HENo50
ANB(BERE) DRI S, ZLEN16.0,13.6,11.7
%o TH-Te. SPCHEOBEREN/NSPoTLDOITHL,
S NETIIRERMEZEEZR L., CNEEXRTRbNI
I bNOANBEE DIz SHRRKRFIZEL, FAREIIZX
BELZEZLONRN., E/REOANBIZOTILOEREIR
HESNTWER, £/ FEAEN S IEREARTRIZERS

ELUTEEI TN LA, £/ BABNS2I3REC
BICRIZES & LTEIEDOAT, L/ RABNS0IZEZR L <
BARECETRZEMIRMIN A2 o, o THRR
BT ZINHLDAED SPNEDEX, BREDOX A
LEIZERP LHESNDIHBSNREBNVCEELTND & &
254, SPNEXSLYEVWEDEEOEOBIRENHE
BEhofc b/ BEABNS R LY TEREERELRLE
T &iE, EBRZEN,

b FEREBEEEOSTABORPLITEEEET, ik
F I EORTH T, 0 PCHEIIZ-18.2%T, BikiEik
O SCCHEDERIZAY, °CHETIIMEENRD bR
oW, ZOREELEELEEININRE 1D PCHE
13-16.9%C, ZOBRWBOBEKRETH 7. —RICEALH
DHRD D VIZZFOEBRD/NLIZ, BENERLCERE
THOILEERL, ZORRIBLV+1%m< 25 L0
DNTND, ZOFZEHITIE, ZHEAR-18.2%0, /NEA-16.8
%o THoTe b, FOEFTH . 4% L2V, BIFZORS%E
TRTIRHRER ST,

PrifEEs (FERIRITRET)

P EER O G108 R H DTG -10-3 N8 (ks
), G-48IE A O G-48-1 B (BHEBE), G-70
AR EOMIEG-T70-2 N8 (BB, BA) ©3HEiE
BorEh, sPCHEIRZENLFN-19.9, -21.3, -20.7% T,
SUNAEIZFNZEN13.1, 11.6, 10.2% Th -1z

+—ER (RoBRTHET EFH)

+—BRIFE» LITEEREDL-K AB, ZERED]L
-L NBDED, 1-G.HO 2 BoEmAL, §H4E0A
BERABRHEN TS, ZR 50 *CHEIZZNEN, -18.4,
-18.2, -20.1, -19.9% T, &§"CFEHMEIF-19.1%TH >
7z, O°N{EIX, +—BRAEBN1-H (Lab.No1840), +—
R A BNo1-K(Lab . No. 1841), +—# R A ENo1-L(Lab.
No1842) o 3 fEMRHIE S, ZhEFN9.1, 8.7, 8.7%
THok. RETERTDILIC, ZDK576°C - §°N
L DIBENMEIXITPCRERLOTH Y, 4%C 4HEY
OBIOFREMED & bME LRI s Run,

EBEF48E (KpREBETHET)
ERFAFETEIRL LIBR2HOAEREA SN
TW3DT, SO N - FIIRHETH DR, §°C
TE1X-20.8%0 (-25.3%0) Th -1z,

FTEYIER (RO EREEARABRAT AR )
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%) THoTr.

5. #8X - MERARHLIAETDEC - 3"°NERIE
HR

§°C « SPNEOHENBZRbNTEABRSD LT 5,
BB EIICE T 2 ILEREO 2 AfE, yRERAFT~H
BhizlBgd % L3 Slho 3 [, [T < PRERRET~Hh
HicE+T2&BRBOMUAKOARTHD (K3). §°CHE
BEE SN NERSTEPS L, ILEREOIMERE, +
o EBIR3AMEE, £RERIMEEOREREENELNT
WBDOT (N - Chisholm - FI6, 1992), §°ClEz %
BLAEREL, 6°C - *NOMIZOnWTHE L.

BcEr B o LB REH - NEL3MEED §BCHEDFE
BIMEIZ-14.9%0 (BYIHERENE-19.4%0) T, [A UHESCRALHR
iz BT AEEBEBOTEED §°CHEOFHIEIZ-22. 7%
LRELBRoMERRLE, RICZWERED §°C ¥
ETHB-15%FHOEE D2 FE, /LN §°NE
12 & biT+14% 8T T, (HEHBEO NEXKEREYIZS
SHRELTWRI 2R LE., ZOMEIZAMBIERRA
DR TEOKEREVOEBERNREZ N BN IFRAFH
B, HINZIEELAHET A XOFTEROKEREDOR
BB N7 N —7IIZIEERT 5ETH - 72 (Koike, H.
& B.Chisholm, 1991).

IKFREFNEA SN UEOBATIE, FRERNART~Hh
Bz 35 L3k 7 WEbs, BRIUERERO §°CFifE
2, FNEI-18. 3% (W HEFENE-22.8%0), -19.2%0 (-23.7
%) T, HWIZHEBILEERLE. ZNH0BBORD
ENME L BNED °ClER DD ANBIZDOWT SBNEZ
EBLizEZ 5, —fRicE FERR EKEEABROBRE %
BELTWE LHEINSBEIRRANED 6°C - §°N4&
MiZH LN 2 ERER L VITEE ODRWEARED bh
To. ZHZ PCHEPMMENESETD S NEIHRIIZE N
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20 . . : —

L ] ® Yamaga
15 O Doigahama

% 1 & Kanenokuma

10 A.O

L A
5
0 NI SN —t ,% 13

-30 -25 -20 -15 -10 5°C

K3 MiE - REAFDESC - NS

Fig.3 8™C & &"N distribution for the Jomon and
Yayoi human skeletons from Kyushu area.
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FROFINBL - RERFRAED 6°C - °NEESR
LR s, UNEEBRANED §°C - §*NEIZ DWW TH
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fEE) - 0 1LEE) - (3 EE) - &7 (28 E) -
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Fig.4—1 Sorted by Location

(Blank; coastal sites, Black; inland sites)
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Fig.4—2 Sorted by Period (Blank; the Early
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Black; the Late Kohun period)
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Fig.4 8"°C & 8&"N distribution for the Kohun

skeletons from Kyushu area.
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