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1. IZC®IT

BEOKBERELZE LT HEOIIBAREREZFAT IMANEZTONTEZ. £
DI ERIEELARERZZME I Y, BROAFTREDETZAAD2DHDTH -
7= (e.g., Fritts, 1976 ; Duvick and Blasing, 1981 ; #&Rf, 1986 ; #iE « /\I§ - HH, 1989 ;
Briffa et al., 1990 ; D’Arrigo and Jacoby, 1993 ; Graybill and Idso, 1993 ; Jacoby et al.,
1996 ; Briffa et al., 1998), F# S IIEEWE FHIRO &/ FHAEKRGT EE) O F RS
fRATICE D, ZOMBOERIEN 2~4 ALHKIE EIEOHBEE., 5~7 ABKEELAD
FBEEET S EERMUZGE - #l - B3, 1996). LU, Fmtgst Lic 2 DD
JEEZTHHSINLI DO LTI, FHRIEOT —INSHLIREDRRERDAZ
WETHZERAES TIERLS, TNETNOKBKEREZEILT 5 ITITFmIEUSN O ELE
DIEEZREITHEND D, £/, TOHEREET. 2~4 AEYKIRN 5~7 AR
KEEGEWHEZBEOKREND S, AMRATIEIED LEBANS., BREGNSES
NEERBLUNAOBEREL TN O—ZAFORERZFMAEIELGPOICEBRL., €D
[RBEEFZEOEEEIIODWT O ZEAAT,

YL O — A3 D L FER S SR 0 EREREICBIROMREE S L THERS 1.
EREEBE L2V, o T, BWKMAOMEEER S, HREMITOZOOMEIE L
THELTWS, 51T, XERICBIT28°C ooz EAT 2B KD AEHFH
(Farquhar er al., 1982) AR, BEE VWS EZLARRHETIKORESEFHT LI &0,
BMAOKFI AR EDHBENEL S OMFICLOBEEIN TS (eg.,, Donovan and
Ehleringer, 1994 ; Marshall and Zhang, 1994 ; Wright et al., 1994 ; Livingston and
Spittlehouse, 1993, 1996). ZNHD I EMNS, BADI'CZANS Z & T, FHHRD
Bz ERT HAEdN toican e HifF SN s,
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Table 1 List of the sample trees
sample sampling growing measured | diameter localit altitude |direction
a
name date interval interval (cm) ccatity (m) of slope
TNK-A3 N 1994 1832-1994 | 1891-1994 40 34° 55" 09” N 460 N
- V.
oV (163 rings) | (104 rings) 135° 59’ 13" E
TNK-C8 |N 1994 1815-1994 | 1902-1994 40 34° 55" 55" N 500 SE
; oV (179 rings) | (93 rings) 135° 59’ 20" E
TNK-C9 |N 1994 1815-1994 | 1901-1994 50 34° 55" 55" N 500 NE
OV (179 rings) | (94 rings) 135° 59’ 20" E
CHM-B22 IN 1994 1921-1994 | 1936-1987 50 35°10° 30" N 250 W
) OV (74 rings) | (52 rings) 136° 04’ 25" E

2. HIE R

HIE U772l HE £ T / F(Chamaesparis obtusa) T. AEICAHE (M EE 30~40 cm)
ZHEICH LUz, BEEKT 4 DT, BEHRE SO KSR OETEI) N S 3 ik
(2124 TNK-A3, TNK-C8. TNK-C9 & %3iD). # 30km B 7= fy 35 1% GIT 1T /\ %
M2 5 1 {EA(CHM-B22 & XKEDEE L 7z (Table 1). XEHREUM S OB K % Fig. 1
IZRT,

AWFRTIE, 780 b—LTATA1 XA ULZAMOH B EYH (100~200um) % 5874
HERFTIFmIEICHEIL, S BERBE S N D LAZHWENEEE 7)Y QL
KDV O—XZHEELE, YL O—XEEBLEEDITH T 2B ICEZEH AL,
850°C T 2 KFfelRBtS /=, TOBFELIZTAAEZEZES 1 >~ A L &1 (ethanol
slush : —100°C)Z AW T B LRFBICKHEL ., 4 HBAFERUEERIFE L > & —
D E &5 475+ (Finnigan MAT-252)12 & 0 8°C Z#IE L /7= (FA - i H, 1996 ; FA, 1997).

3. HIERER

4 DDRMBHIDWTHIE L= C ORELTZ, FUAKRICHBIT 05T 2 D
FEEDOAT & & HIT Fig. 2 IZRT. 728, CHM-B22 DB BEAENIT DO W T,
AEIOBENE L WD S CIdllE TEah-o I,

TNK-A3 @ 1970~1979 FOHIRIE. ¥ 135 EH MO R/ 5 i O I (TNK-A3-1 &
TNK-A3-2IZDWTHCZHEE L. F—EENTOREBEMOMEEBERA R, Z DOk
K. MHBEIRE 085 EEWENSELN, T—FKIFIDhWARH 2 1 HFAEHIET S 2
ETZOEKED I CEHZREIBT TCINVWIENEND LN ENZ D,

Table 2 &, 4 fE{A 2 TORIEMNE S 7 1936~1987 F D HIFHIZ D W TR T
DIC EDOMBEREEZESH L2 TH S, REMKDSPC ZENT. HIR O FEA I
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Fig. 1 Location map of the sampling site
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Fig. 2 8"C and tree-ring width records of the sample trees
(a) Measured 6"C, (b) Tree-ring width (Sho, 1996)
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BLTREONAREEA/REREER &, Table2 List of cross correlation coefficients for each

FEREIT L BB L NEREDE 5 of the measured 8"°C series (1936-1987)
FHDEEZDIEMTELN, F TNK-A3-2 TNK-C8  TNK-C9
7S CcHElE L= BAERAERIE. E0 TNK-C8 0.70

HAESDOLHEIIDWTD 0.6 BIEDOMHE TNK-C9 0.57 0.62
ZRLTHD, 8°C BB ELL  cam-B22 0.52 0.66 0.69

TIEBHRREERGREHFD Z
NICEENBEEZ LN DH)ITER
XNTVWBZENDMD, £/, BEMFiis & Ko E@RE TOMBEREKE, K
I OBAEMEER TOFNERBEICELS. 2O EN5C BH BB R
ZHOBEBEERIZIOK ED 30km BEODEMAT—ILEH > TNDS I ENHERIEN
5, INHEDOZEMS, BEEEDOBIEME FET S 2 & TREEOE R A K 2 AH %
INBHTENBFEEIND, EoT. AMETIT4BEROMEMBEZFIIL THEELZEHN
v — 2 EREMIERET S AN - EEZE, AL, EMFMEBO 1 #HE
(CHM-B22) 12 K i, o 3 IR EEICENNS Wz, Al &EIZH 7
L ES A 3 EAEOMIETAHEOEEEEEF LIRS L OMIEZMATL
(BAAH9121Z CHM-B22 O & BIEMIC 1.21% 2 &S %) T, EEHITH &L,
¥7-. TNK-A3-2 13 1932 £ & 1933 £ TREEOEMMH D . TN LLAET T
D2 EEKREIZREAEEHEmMZRL TWS(Fig. 2, a). ZOFEKREL TEEMIZBT
LBIADTHEEEZEEZESIZEATVS, BIARICEIDBREHENR SRS EFRAMAELI
F59 2% (Hanbaeral., 1997)., —7. FEWIEILZ OB FLUREER TRBIZIA<7E D
TWw3 (Fig. 2,b). FfifALL S EBRIBOREICY 1 LT TNH D DT, BADPEIKIZ
FoTZZNEAR—ZICETEZBIEL 22D, RS ORENERFLZDO TR
WHETFTEENS, ZHICDOWTIE, SBRIEL TS FETH S, WTHNITLTH,
CTOHBICOWTIRA S OREMNHERICEZ2EENREVEEZSNDL D, X
Y —2OEHEIIZHVWRENWI EELE, 4 BALSTORIEMNE S NZRWEFEITD
WTIREEMBOESNDEEDOS THEYE o7,

4. [HEEFREOHE

Fig. 2 ()% R% &, BAREHOSPCEHT, FL20EHID B 0FEREU LW
S BRI EEN BRI N ENDONDE, LA L.ART —F TR KNIZE L
DEBMEH L TH . 100 EREOKR A7 — )L TH 2B D @R A 72 281 L8R
N E 1 (Fig. 4. ZOHEDEVIL, HEDKIEREV S ZRRRHEUNOREE
KRR EHDSPC TR BEEZ 5 X TWS2) EE R 5N 5 (Sakata et al., 1998),
AHETIE. °COEMEHEOIIEELE L TIREUAOBRBEERICELLZ2HDEE A,
CTHAELBIWE ETEST— ¥ EOMBAIZITY 2 &Lz, BAEMIZIE, §°C
DRENRY —> D 11 EBEHEHCLHELFHZ SETOZ2EL 11 FHMOVFHEE) Z &
N, ThERKEERZBICLLIEZEN ERMO > THZFOENSELIINE. 25U
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THLNZC ODEBMNY — > 2 HEMRENY - EMRI 0TS, —F. It
RITLRREFRITIE. ABICES LAEKECRER). BKECRE). Bk A KGR/ \IE).
HRREEROT—FZ2HWE, BB, BIARERIZ. B—0KR2EE0ATRLE
BOQ[IRERCZTOMOBRNEHICEEL THRINI-D,. EHTF—¥ 585
— Y EDOHBEZ LD EREL<OBEREOMICAHABLZHEENEN. TOHBENE %S
HIZXDbDRON, MOERICEK > TERICHENENZONHELIC < WIESA
20V, TN, T I TIEC ODHMEMNRENY — D 2 HEELBREL IZHTF. =
NETNIZDNTKRT— Y EOMBL 2T/, TLTZOBEEEL., —L
THBEDORONT-[IEEREZME L., 22T, B2 EHELITHETTEK
FLEBEBFELITHT DR, BBICLEZXEG0BVWESERVWTEL R TRE R T —
FDHME 2 DEDBBENDH B EEZ-T2DTH 5,
TRELBEBEOZTNTNICOVNTHELZC LRKLEREEOHBEEGRKE.
EEZHMRICHELLEHEEEDIC Fig. 3 1077, BAEH D SPC 1T, ZDEHMN
FERENTZFEDRIFED 10 ANSUZED 9 AEFTORRT— Y LB LTWS,
JFOEwWERFFHN 3 BIEANS 9 HOKROODETTH L7200 (Z4F, 1952). =
DEOIBEEYD TDFT— 9%%%ﬁotoH@L%K*%®W5ﬁbt%@ﬁ\m%
FREUIZ 95S/KETEHERBMEDORD ONZERTH Dk ZFEE, +: [BEE. 1. £44),
DT ORER, TEHE., BEREL B m%%&m9mﬁ%m®MSHB% e D AT
Hole. 25 AU L4y AETEEF LUEZLKRERII DV THRIBICHONZIT> 7= &
IAH.MELTHERODEWHEZRLZDIL 4~6 B HBIERIGGHIEEGE 044)TH - 7~
ZDOEII, BIREHDOIC HEENSHWEOHRBHREAENS WHEERL-ER
@\%mwmaaLﬂ%DfMﬂabttA@ BT DENAEDHIERTETILNS T
BENDHRELSBRLTNWS, £/-. EHIEEFE. BAEH O S°C E12 %m
BEOBKECEKHBREOBICAOHENE SN, THIZZ OB QRRZIZ
58°C NOEENAOHBE L TENEERSZENTE S, chﬁﬁmﬁ%A
F—Ea~6 AHBIFMEDHBEZRRIITELZH D% Fig. 4 177,

5. BbbhIZ

AWFE T, BIARD§PC @AY, BNz 2 WA TELUL ZE Ny — 2 52 R7T 2
EWHEDPD LN, [IRFOREEREZ KM L TWA AR REINAE, LT, Hig
fEL728"C OEMNY - EEQRBEREOHBZEFIEL-EZ5, YEORRE
DEIZmEEHWHBEMEN RN E N/, /2, 9EOBKER - BAKHKEORICSHE
(BOVWR SNz, HIEOBKICEL TIE. T—F & 2 DI THHLEEEICZR
TRNTHEOENT NP RABD, BREATRLTLODEESIVAA WL, Ll
S SRR K ZBO T ETEBHNY O S EEROBEMNHER AR E XN, M
BIMEAY L D BARRIC /2 2 FIREME IS T+ 1CH . T DRI OB & O MBI AESRIEIZ O W
THHBELTHLN, INS 2 DDT—FERPLKET D 2 & TEBIER S°C O
HBEHNDEDBEHREOETVWIBEITETA D AIEENAREINAEZE NI S, &%
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Fig. 4 Annual variations of standardized $"°C and sunshine duration (Apr.-Jun.)
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The stable carbon isotopic composition
of annual rings of Japanese cypress
grown in the southern coastal region of Lake Biwa
and its correlation with climatic factors

Kenjiro SHO', Hiroshi Aoki TAKAHASHI? and Toshio NAKAMURA?

' Department of Systems Management and Engineering, Nagoya Institute of Technology
?Earth and Planetary Sciences, Graduate School of Science, Nagoya University
’Dating and Materials Research Center, Nagoya University

Abstract

We investigated that the climatic factors controlling the stable carbon isotopic
composition of annual rings of Japanese cypress (Chamaecyparis obtusa). Four
grubs with more than 100 rings, which were collected at a coastal region of Lake
Biwa, were used for isotopic analysis. The 8'°C values of annual rings from 1936 to
1987 were measured in the all four samples. There was little spatial 8'*C variation
of annual rings in the present study area within a radius of 15 km, since the
correlation coefficients in interzonal comparison (r=0.52 to 0.69) were identical with
those of the individual variations in one forest (r=0.57 to 0.70). This result
suggested that the 8"°C values of annual rings were mainly influenced by the
extensive environmental factors at least 30 km. The 8'°C fluctuations of annual
rings from the secular trends were compared with the monthly meteorological data,
i.e., temperature, precipitation, number of precipitation days and sunshine duration,
and showed the best correlation with sunshine (positive, r=0.44) and precipitation
(negative, r=-0.32) in early summer.
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