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DE B RFE K¥ER BEPRR T464-01 £ B T-58 XA EH
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B HBRARY FRUEERR L5 — T464-01 ZHEH THEXAER
4)E R K2 BRAEER T 422 #ETRE836
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"CHEARNEIZE » THARF®RIZ, TOFREMETLIFROVEDELTHERX
NTW5. HAREwE, FROEKRINICKNTORKD"CRES KB L s T
BRIN TR EEZELONTNS. ZOZ &R, FURRDORAIKTH 37CID0
THEI T ENTES. "CH CIINTEOEERNIEEITAE, LD Bk
DORENTES. 7z, WEICLHELAHOEEBDTLETHIRNIERE, Z0O
EiZN{20dH 5.

Al TOBRBEREEN UG E U THARERICK T 5 kR R E RN LD
WREZAT - 1o, KPFFRIIH MK FHEHEZBERBEZHEZICBOTHB XN, £0%ICE
HERERFERBVEERHR L ¥ —TOPFFRITHENTINDS.

LR T FEALR LR EIT G2 OE &5 e 2 o, O & DI ER RS H 2 Ep R
P #E O &4 751 Finnigan MAT4#ESL - MAT-250, & 95 O &ED R HERFER
WEEBRR € v 5 — D/ ZARE &4 #r5tFinnigan MAT#E 38 - MAT-252 T3 5. i
#DOMAT2500D & X5 LD TIZFIE (1982, 1984a, b, 19912 5 L { i~ S
TW5. BEHEDOMAT2520 Y X7 Lid, ZHERFFERAEEHIT TR L V¥ —IIF
BSEIIREINIC. 6007 73Ty ThRFH, MAT250 L RERICTILF - X
74y 7 DRUERTTH. £, BEAMWBERGEHVTWS., X562, a—Jb
K74 oA —EFENAMERBEHORIZHABH ZDEAY ZT LD, &
f R B P B IR B B OMAT250D 481 Ly NV AT LD L HICFEMA
L2 LA BERBOMEINTI B LI >TNBEILELEZDRHREDVESTH .

SRORETHEBAREHBHNOEIL O — XDEED SCREDEHETMN E DR
HIRERODOMHBEIIE EDTHS.
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HAKDFEETH B RADCOD § "CHEALTHNIE, BMAD SCHEILT B EEZ
o, BARDS"COREIZLD, BRHEMNERKADCOD § P*COEALEH S FHH 0 5
Bohsd. LHLEDNS, QR - BE - KEREORRRFITL > T, ZOLEMNEL
INTWAaREHIT+HTEZL SN S.

i, MEMTOZa— NIV ANA AT ZADEIFIZLD, KREGDCODEER §C
NEET L5 ENA SN TE D Keeling et al. 1995, Inoue & Sugimura 1985), Zd &

) IEEB D ARFRICHEHFEIN TN S EFZ 5N A(Kitagawa & Wada 1993, HK b
1995). - T, BMAF®RD S "COFHEFHOMEIC L > T, Fa— /"IN AF =
ZADEEEHETHIENTEDEITTHS.

Z ZTEMATIE, OFRAND S "COFHEFN, L hEREFFRUEERTFE
T —IlENTHHETEZ S, Q) mFKHOBAROFEHBNICEI NI S PCOE
L EBAEDEEEMUROZTNERLRL, KKADCOD S "COLEALEHSMITSH
L. Q) BEKM EEEEGUAIORAB O SPCEHEELK L, X517, Hm#igo 7 1
Z 37T DKIAF DCODREIZ & 5 HMIKIHLUBEDO KK CODOEE & § "COREN S,
BKAIKIAD 7 O —/NVISNA AT ZREWET LI EABNELTVS. ZDOAIC, &
VOKHIOE LI TH 2 EE LRAET & 0 BB e EBAORBZMEDL
-l Oy A

=4 L2}

AP TRHWICEEIZ, FAR MA995)D b DI HEEEM L I3EEDOE / +
(Chamaecyparis obtusa ENDL)YT, € ®D 9 HOUEMKIIREKBIOMBIZEER L Tz b
DTH5BH. TNOIIODNWTE EDIEDNTable 11275 5. Fio, ThoDHRERV
HE Hb s e Fig. LITRT .

HEMIFIOOFIHIHICHMBRE L EHohELRIRL OO HINI DT,
BEEE I RNMKRERARGICLS. AL EO0LFICOE 3%, ABMIELETEHOD
BHINARICEH LU CEELREBENSEML LU THAIN, £OEXEH22m, #
S EAMIIBEIZR DN TR Y, BOUAIENERIN. FREFEEHFAORE X
B AR30emTH 5. R INTEHREII394T, FHERFIZI0.7ImmTH5. T D
RAEHE, BEA Y ) —IVIZXBHERY v F U= 3 VETHCERNRDONTED,
185004300 yB. P. TH 5(LMH 1972). Z ORKA19934£ 7 B E+EHLERES
K OEMELUTHN . | _ '

HELTRBEEELKUOEIMICIORELICKLRKRTHD, £ORKEAELT,
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Table 1 Sample trees.

BEEE  FHFEHIE(MmM)/

2| 42 et | & I
HHE RS- EEMS RAE o o =k
E+EHRE  HELEAC 65 0.71/
OLFJCO - } . () 394 18500+300B.P.
ER 1600 A.D.
KSCO-Y1  SmUmER zg;»& 67 033‘;/ s
(BAR) 1987 A.D.
R 1794 A.D.
AMGCO RKiglime E{\i;&,& S0 1]'2972/ §
(Faxs) * 1986 A.D.

#1&: & / & (Chamaecyparis obtusa ENDL.)

A Ontake A

Yumori

KSCO-Y1

Shizuoka e

Fig. 1 Sampling plots of Japanese cypress.
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By (19644, b) 1347123 ~1.5 5 FE RO BAIKIA D B ICE L ITHOKAD, EEOD
KUUEEDIZ &> TEMIH, BRESBELILEWVIRFEARE L. RETIE,
Yamazaki(1992) |2 & - TEFFMICHRNED o, &L LmmaiicidSk o Rkt
BYNH D E0HMEINTNS.

BEOE /) FOH)bAMEMSI N I EERIEEREHRUBAEEOEL ) FHITE N
TI986ADIIKTEI NI bDT, TOEEM SIS 40' N 137° 70' ECEFIEH
1420mTdH 5. AELZEZKSCO-YI L4 5. MBERIZ6Tcm, FEHEKIF0.84mm, £
B B4E121600AD.~1986AD.D38T4ETH 5.

BEOL ) FORMO LS 0 &EDIE, BFEFEEFREOXKUMBICHNT,
1986ADIC KR I Nz b DT, RBLEAMGOOL T 5. MSHERIFHS0em, T4
#IEI21857AD.~1986AD.OM T1.27mm, 4E#HIEKMEIZ1794AD.~1986AD.D193
ETH5.

RALA K ORIE X, OLFICOTIXRMNERN S A /FERETLS6 - 159 - 160 -
171~179(177 % {))DE11E5 %23 DD BEM L2208 D 5212438 L, KSCO-Y1
TI131703AD.~1709AD.0OFE %, AMGCOT|31927 - 1933 « 1934AD.D4FEHA, %
NZEN3 DD EM LB DE4DIZ458 LT - k.

RBRA L

O — 2B

KL D EEFNTED, ThENOF DS "CIIZE VN H B, Fig 2
i3, AL THOSNOLFICO%A Lo — ZAHBEE AT > T b Dbulk) & &
o — X BB O & TH S N 7ok (holo-cellulose) &+ )L o — X 47 (cellulose)D
FfLiR &, THODMEEBRBOEKSTDEELN S FHE L IobdD psr(lignin, hemi-
cellulose)D FMA AR L SDT, B O—ZHH LD ) ZF= VB DOHMIESEH
NS WRINMEREERFDOIE E, Kol TRzALREOEWER SN S.

T, KMHNOEILIZ L > TEKFOETELRITE NS 5. Fig 3|ICOLFICOD Hk #
ERL TOR LS DER LA /RS, MRS @IS OB IENEHEERLRT.
Y UaEbo — ZBAHE, BAROTHSICNLD, REKICKENEERE
RUTOBD, AMHNOMALICL > TZDOEEENKEEL TS,

EHOBEFHICHENT, ThoOFEBARABICESNE DT, R75 5 R
SRS U RIEET 5. JEH ISR R U F AT AT O 2T, ALK
HLEHERLEXAFBREE) ERIDRETHIAMAFBLZEDOXERMET H5DTIEAL

— 287 -



-21.0

-22.0

-23.0

— @

-24.0

N PRI SUES AT RS

-25.0

Iﬁ]lTI]IIITllTIIT'ITY

¢

-26.0 .
holo- hemi-

lignin
bulk 9 cellulose cellulose

cellulose

Fig. 2 & PC of each chemical composition in OLFJCO. The solid
circles show measured values. The open circles show calculated
values.

holo-cellulose

lignin extracted
components

Fig. 3 Proportional Weight diagram of three chemical compositions
(extracted component, lignin and holo-cellulose) in OLFJCO.
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{, BESDZMNEDHNRETILENH L. AR TR, TOMSS & U THELED
fEESEIlo—XE2HNEZ EIZLT.

o - ZBEEEOKENIFENEFig 41277, MEAOREE LT, KSCO-Y1iZ
HORE DS, SHHEOEA % L. ThHETORBEERST S57-DI12, X5
A ZINTAEEEY 2O O L 51T TR CEMAY, BEEZORNICE
T BHMEE P TR D & 9124348 U7z, OLFICORAMGCOTIE, t/lo—ZHEED%IC
BT AL AEE NS E— A —(OLFICOE AMGCOZ Y v 7 A L —
MHEZNCAN, XUEY - TIVI—JVRARICTHNEME L, T M THS. X
S, MEREF M) T LAEROICLE, TIUAVAEEINSE - —IITIT - .
WRIS, A VT30 T4 —=2RANTELERD, 35 —ETIVAHY 2MAICHIZHE
BmLUTHERDODEILO—ZX& LT,

Thin sliced WOOD
(Microtome)

Benzene-Methanol extraction EX'HIACIED‘
Acetone extraction QOMPONENTS

l

| HOLO-CELLULOSE , LIGNIN |

f

[Deligniﬁcation with NaClOz}—V

[

| HOLO-CELLULOSE |

l
Alkali (17.5%- -

(Al (57 NOK) | VLI |
B -cellulose

{ v -cellulose

|  CELLULOSE |
a -cellulose

Fig. 4 Isolation of « -cellulose.

MAREIO—2D 6 "CAEX _

IO —ZD SPCORMBED I DITIIAB Z KL AT RITT HLENH 5. R
ELUTHB EBILA AT S REICEZHALTMRAT 5 kel ZohkxeR
WBZEIZEDENy 775 FTRABERBESE S I ENTES. RITRTIE,
o — ZADOBERMELEDOREIIITHE N, MEAXGTALBRMAALHNS I &
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MTE5. £I2T, BILHIE LU TRLE %= AL

B BE (LA & & BITHBERIMmD /N1 T =) )VEDH B W IIARmmD /XA Ly 7 2E
WICANS. AAILoET, HAHOBEREIICCTEMALIETNSE. IN6DH S
ZEIL, HohUH—HAH UHi#H TIE1000°C, #HFETESSOCTEREALICHD
ThHb. AEEMmILEFE AN =)V EECjonY 54V N AEFNTEZES A
~NERL, N—F— 2 HOTHEDEZEHALL.

EZAT, $IEISOCL IR B EARERICU THBIELEES KT S EN
HMoNTWS., TOZENFERTH S A AKEEBLRMOHFNRIE LT, EhEni
DARDMNZDTDHIEEHDE. oD ERH T XEDHRIEEZERLT, 850
°C - 21 (MAT-252/ /814 22— )L%%) &£550°C - 10K (MAT-250//%4 Ly 7 Z%)
D2l Y DFEMTME ATV H (L U7k,

B OREBUE, #ERKFEFLIRE FHE L2 TERFFERUEER R V5 —
OHKFABEICHEBEORE S A L AF . MEOHBELIZABDO IO — XD
EWHALL, CGH:0)TEY, BMEHIZCOERONMFIEAETHS. THERHFIZELD
TIEFIHE fB(A991)EF A LA 99SNIHE » THEEZITL, BFEIIEWLWTIELSY / —b
CHMAEE NS v TAEBL, B L Z-100CHi %O RE THE L.

B FE %5 R IIPDBFE#E(Craig 1957)% FHWTER L. BESTIEZMAT-250 T3 H
(1982, 1984a, b2 FELY, MAT252 T2 fF/E DISODAT|Z L A&l % AT\ 5. &
7z, BIEIZBLT, 3= K74 = oy TEROTICEFEOEAEE AU,
O EDDRBHIDWTER LU TC3EAEL, ThE2FHLTHBO §CE L.

AMEHRELEE

lo—RBHDOBEEEMAT-252 - MAT-2500 8 E@E DB LD ET

AWl OEE ERA LIcH RO EAFig SITRY. WHEMIITLAIBEFRICH S
ZENS, RIGIMEFERMEATHS EEZ oD, BHARE S ERABOMIC
EZORR oSN, LA, BREREICLD T RORERBIZENVONAONS. DI &
i, HEABO LI ICHOWIFROEB TH-> T, BAEDH LA TH - TH BB
XNk O - ZDRBEEGHTRIZENLNI EEARLTNS. #E-T, #BERBDO+
Va—ZREELTWENEEZ SNS. k£, o —XERLAERE, wlo—
ANOFRETHERAEFNIHBELA ST LTINS, LBOHZDREEENI LD P
PEBLAATOEN, Thidelo—XDFEOKSE EICLIBETHAH &E
Zots.
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Fig. 5 Relationship between CO: gas evolved (ml) and sample
amount (mg). The solid line shows estimation of CO: gas release
from cellolose (Its carbon contents is 44.4%.). +: OLFJICO (550C

/10hrs.), O: OLEICO (850°C /2hrs.), &: KSCO-Y1 (850°C /2hrs.),
X : AMGCO (550°C/10hrs.), & :cellulose powder (550 T/10hrs.)

AHARTHNWIZLDOD Y ZT LOBEESMETORIEMHEDENDN, CFOBREELET S
DODHER LTz, BIvm— 230 F—AfEasbl & UTHE Uk, JlER R4 Fig 612
R IhERDE, 2O0HEMIFOMEMBRZ—HLTWE. REABOBRKT
REFRERICEHENBENE DS TERMEI > THRTNIE, KPR TH 2o
DY AT LOEESMFOMEBOENMINNEELS.

HEDORBFAREICE N TREEHORNS I3, REOBEEEBTHS. L
MU, BEESEAEOEIT L B AEMORER7ENILNEEZ S, Fig. 52 R 3 &,
2DODBMBERMTRAT AN ZAZIZEIPPENVDR SN S Y, MEOREHRITED
DRONBNT &3, R OB FMKS FIDE C, WD S B A RAK L
CEBLEWEEZ ONS.

Tro, BEOINEDLDICHERLRABOREL, 1041 ETHE I EAHRX
Nz, KETOHIEIIMAT-250Ti210~100 g1, MAT-252T(3800~1200 1D
KA XA H T,
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Fig. 6 Inter-machine comparison of & C between MAT-250 at
Shizuoka University (@) and MAT-252 at Nagoya University((J).

BHAFHZEZRAVCHEDOER

VR 20 DM 8] U FALKLIE O#5 R 4 Fig. 7107 3. ZhEhosS
7D EOBFIIRE U7 OEREBREN RN ERD SHA ICEREER LTINS,
o, BEEZFEROAEERLTED, BORWTORNESNEHETHNTNS
EADBMEE TR LTS5, £OMBIZERBICHS - TH D EBOAEDIE & 4
LT Bbi T,

T, TUOoDHRAFEDHILEDMNTable 2TH 5.

U Ak T 3 % OLFICOT I3 & 58 DI/ Mt 13 -23.77%0, fRAMEIZ-21.08%), % %
D4 T & DFIMHIE-23.00~-21.23% THEE T 5 &-22.16+2040(1 0 V% &7 5. %
7o, VERANOEBIEIZ0.54~1.49% THEHET 5 E120+032(10)% Th 5.

KSCO-Y1(BEHF AT, KBIEOB/IMEIL-2123%, B AMIZ-1951%, &~
DA Z & OFEMEIZ-2073~-19.91% T3 5 &-2021 10340 0 W &1 5. &
fo, VESHANOEHNEIZ0.18~0.85% TEE T3 E038+02510 )% TdhH 5.

AMGCOREZEFar 12) T, A BEDT/NMEE-23.07%, HAMIE-21.41%, &% 4D
fﬁ@@:&@zqzi/;j@;t-zzjs~—21.88%of°f%iém“Z) £-2229%0451 0 )% &755. Fi2,
VENOEBEIZ047~1.17% TTFE$ 35 E0.73+1038 10 )% TdH 5.
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Fig. 7 Seasonal fluctuations within annual rings of Japanese cypress.
The shadowed parts show latewood. The numbers indicate the ring
numbers counted up from innermost ring (a. OLFJCO) and the year
of growth, A.D. (b. KSCO-Y1 and c. AMGCO).

Table 2 The annual mean ¢ “C and its amplitude of annual rings

compared among three plots.

annual mean & "°C (%o) mean amplitude (%)
Samples
(N) (N)
—22.10£0.48 0.97+0.27
OLFJCO
¢ (37) (10)
—~20.21+£0.34 0.38+£0.25
KSCO-Y1
(7) (7)
—21.91+0.21 0.73+0.38
AMGCO
(3) (3)
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9, 3OO RORBDOIUET EDOFEEEHIKT 5.

ORI S1T00EREEEFATNE TIISCHRE Y, TDEIFLI9%TH
%. Marino et al(1992)Tix, JLRKEICTLEY 2 X IDFEIZEFBIAA TNV CClE
¥)Th BIEAK D Atriplex confertifolia D 8 "CAME L, KM SFEZEF G T T
DRHDCOD § "CDEALIF08% /R L TEY, T/, MBMKKDT A XITAHOD
KA DFDCOARE U7cHERIE, EERMFORDEHD KD 67 CHY-6.5% Tixikk
WITIZ-69% Tdh % (Leuenberger ef al. 1992) . “h oS DEEREARAPFEREDOE ) FHD
FERIZHENT, KL SHEZEFE BT E T O CORILIHAFINTDH 20K /LIT KX

KO RG LD EEEGHEF TORIDCORDHFHNIN S CERFDEF S Z
L, KRRDCOEADHAEDAIZLD D ETHIE, ML ZHAKDEDIK
BOKBID HOUNE Do 12 LA RT EELZ OND. HEH S, YL ARITELT
FIALRAIZ BN CEBIIICEE LT oy, ARENETIEE, RKUIEX
NBHCODRMAEELIIRELS L >THLETIENSTH S,

EERGONBETOMAELB L TASL ESBEEFICEEEME S CI/NX -
TkD, TOEFLT%THD. ZOREEALIZSuess(1955)Z & - TRBUCHE I N T
B0, BEEEMGUBRDOKENDFEMAEIIZENCOD A %I HH (LF BE D 15 Z)D
HENAM PO SPCIZEH NI R E XN, Freyer & Belacy(1983)ic L hif, I—o v
INTHE LA —27#Tid, 1850A.D. 1 51980A.D. ORiIZEIL o —XIZEEX N
TWBREDOFAAERLIEE L Z2% AP LT EHREL TS, &/, Kitagawa &
Wada(1993)1IZ L NI EFXBRBILDO XA FH b o — X §PCld, mEFEFaLIBkESE
IR AR L, 19604E48121%, I —o v M ETh R oN KD s P Comm
—FFED o, 1980EEHIINTHOBY LT 5. ZOEIETKLCO.D § "COEAL
EREILMYUTHT, BREHELD— XD S CE, KKCO:D S *COZEAL% b L
TWAZ LR, DEVENMTHEEEZONS.

LOLENS, KFEOREIFA —ENSEBSNICLD TR, 22T, o
I TOE /) FORIEME KT HLENH T S, Okada er al(1995)Tid, i
KETHEB LAEE FDSCEB LF-220%EHELTNS. ZOMEBANETD
B DA TH HKSCO-Y1 EAMGCODE L IFIFHELNWEF A, Mok 221313 &
AERBRNDERFRRESRWLWERDNS.

RIZ, FNENDOEALDOAB O IEHRAND 6 *COL B E % L4 5 & KSCO-Y1 (% i
SMZEDEFHEI/NIL. DRI OIE AP EH A MA995)TREINBHITKE
DCO:D FANMARLEDE AL % Bt U T B 61E, P EH1704F~17094F TD
BHEITE 7 a— "IV NA AT ZADEENBD TN WNEWH T EIZHSE. LMLK
WS, BEPESITIE>TUE ) KO RBKRKBEBEZANETSIICZIDORFIIREI » T

— 294 -



EREFEBZICCD. KR TE, FHNOEZEF AT A7 DICEBEKOIER Y %
AWTEY, ZhoR2 TR UM THToNTWBRTRAL. £k, JER
BN INTULE L DD EEZLHINEYE TR BN EEEZ TS, . o
THEBREFRAEEHMRE L L7 — 12BN TIOEIBRIEEFTD DI, &
EORAB T ATHEEDODRWIIENTEASLHIICT HLENHS. _
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ZDCOBEEDEMIIEID ) —N—E L TORXIEEMNNIES. KRADCOHEE
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DX BEBNOEBER G T H700IC, EHEROEB R M5 &, ME
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Possible estimation of global biomass
from stable carbon isotopic fluctuation of atmospheric carbon dioxide
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Abstract

The ¢ “C of tree cellulose from annual rings of three Japanese cypress (Chamaecyparis
obtusa ENDL.) was measured to investigate thier seasonal and annual fluctuations comparatively.

The sample trees consist of the one excavated from Old Fuji mudflow, the last glacial period,
185004300 yB.P. (OLFJCO), and the others taken from modern living trees of Kiso, Gifu pref.
(KSCO-Y1) and Amagi, Shizuoka pref. (AMGCO). The numbers of annual rings taken were
eleven from OLFICO, seven of 1703-1709 A. D. from KSCO-Y1, and three of 1927, 1933, 1934
A. D. from AMGCO.

Each annual ring was radially divided into four or five segments, consisting of three from
earlywood segments and two/one from latewood, to obtain seasonality of & “C.

The & *C for OLFJCO, KSCO-Y1, and AMGCO are -22.16+0.40%o, -20.21 +0.34%0, and
-22.2940.45%0 on average, and is ranging from -23.77 to -21.08%., from -20.73 to -19.91%o, and
from -23.00 to -21.41%o, respectively. The mean seasonal fluctuations of KSCO-Y1 is 0.3840.25
%o, showing smaller than those of the other samples, 1.20=%0.32%0 (OLFJCO) and 0.73 £ 0.38%o
(AMGCO), possibly due to mixing of xylem formed in slightly different period.

Assuming that the & PC value of Hinoki cellulose reflected directly by that of atmospheric
CO: and its secular depletion by Suess effect, the results show good accordance with those
previously analyses of ice core and C. plants. The comparision of the isotopic result of OLFJCO
with KSCO-Y1 allow us the estimate that the global biomass of last glacial is smaller than that of
modern.

The ¢ ®C was measured with two different mass spectrometer systems, MAT-250 at Shizuoka
University and MAT-252 at Nagoya University. These two systems give the same values of
cellulose powder standard.

We confirmed that the cellulose powder isolated from samples, both of the last glacial and the
modern wood were combusted into CO: gases according to stoichiometry.

Key words: stable carbon isotope, tree ring, last glacial, atmospheric CO:, global biomass.
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