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HRIZBEOKERF>TNE LV KT, OBBLAEBoTW3. R 1REAZhOBED
KB SOERIIL->TRIT2BEEIEFLRALTUND. IR L b KBISEWEEIE, ZBuR#E
297%PESDAREERE, LPIKRARELIISTEC IR 2. EEVABZ AN — 22588 T
3 REBEIX+55C (BIKRE) L35, ABHOS>LERFEEOXEZRHFTHDT, 20O -
84°C (RENC X Z2%H) D@L 25, T LT BILREDORKAIC LZ2BEHRI +460°CHML D
T, BHINIEEOEMIZ+430°CTHB. T/, KEZABISHIUAE TSI L (BEAE
B -50C), ZBMLIREE S%hILH, FHRAKLIPF LRV DICBEHRIINEL (+157C),
KHIZ-45°CORZNBRETHD. CO2DO0BREDOHOBESR & DHBRIX, BRE, /K (78%) &
BE 21%) PORIKREFEZ1IT[ER>TWS. 20fth, DTHTHEIPKREAE 1% L ZBLRE
20.035%2ELTNWA0T, BEWNREZ +35°CHEBLT, BRI +15CLR->TNS. TDLHK
BBRDBADKERS, EUHFEINL0H, KBEPSLOI1BS FTHAkm BhTHEELEFDHELEX
3. REYHHBR EICEE LRr - BRI, HRRKKIZ-BURREKRBICSATHW = #
SNT\3 (HERDPEE L T ALEREN TR TCIRERRICR>EE2 T2 L, K&IX 90 KE
$R23). BEPTAEASREYDIRBE L EBDITF T, KEFOZBILRBIIEKBIZLA Y ARIRE

®1. BEORERER RO 5EF(Broecker, 1985).

RAD Xibrs ABXKSE R KB EERCL HE #Ro
-8 3 DER TRNH— BE EHX 298 #HR REAR
kg/cm? 105km 10%ergs/ cm2 sec °c % °c °C °C
KB o 58 9.2 +175 6 -5 0
SB 115+ 108 2.6 +55 71 -84 +460 +430
HER  1.03** 150 1.4 +5 33 -25  +35 +15
KB 0.016* 228 0.6 -50 17 -20  +15 -45
*Bbitco,
"H%CNZ'&OZ

h, BCBAPAIAPCHHINT, B UEBMIPBRCEFT I LD TELLDCRoE. L
MUY S, RAZBMLRRBED, EXEMUBFCHEMLOOH 5. ZOREHRAKOEME
HERRERAL ORRRIL, e o & “RERRBEHRGICBED 2 ERBUAO B A~ Lo /= . 2O, B4
OBAEMRFTONTE =D, WRBERICES T, HRRBCBI2WETEREEXI 2L %, B8
DRERBEIZREZLTND ERESAKRD RV, AR TR, BECBI2VEEROEEREM
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ARIZTOVWTENT S.
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BELORYEHLB UL S CBECLRERYEEAL TAEBRYS vIv EDHE.FOLS
Y RDELARZIL DD, BY TS5 7 o ThHD, ENRHARTIBN TSI N THB. K
BHCL2EYMTS 7 VU OEESR” BEEE” 55, Berger (1989) X hFEF TICHRDUME
BCHESNTCELABEEROT Y 2F LOTH L ITRT M RIER L=  BRBEEORVE

SR » , L7
zoo-soo Bjeo-100 [7]1535 gmm2 =
[E%100-200 -7 3560 [ |¥-saL

1. HAROBHFEICBIT2EBMEED I (Berger et al., 1989).

ik, ()RR (A0 & KEEH) , Q) REBBRE, Q) REERE, ) BREEHD 4 o28IT5 2
EWTED.REBEIZEE UTHII2E U TS S RRIELMB I N, BOBERMATETEE LXK
REOWKOBBEREC Lo TCERCEABICHAI N D =DICEENAWN. £k, KEBOFERIZE
NRER (Z7 2 VE) BRETS. AV 2 V7R —RBETCIIBRCPTRESEIRE
(ANVT7 A NV=FRETILR, AV—HRTRER), ThThiEORBAKIHE D > TEI
NEFR, TNEFBS LS K BRELEEICSETLI2HEKIERTS. 77 ) ABEBE, 772E7
BHIST 7Y HRERHEVEVWEERZTRTOLIOMRTH 2. FEICIKILEB L FERR A
KXo THERLMEBL, FEER LIFIN2FRKOERIRET 3. KEFEPCKEEREWEHD R
CBWTHEBNEBNEVDIZZDEHTH S . BilliELR L OERBEECIIKBIEL, Lrd
FEIPOERBETIII—ETHANLTIEBLBATIATVE LWL, DFEDh, TCTHRETH
4 LRBEIEAOHERXCLDZFEINSGDTH S.

—7, 3 K#E (KEE, 1 ¥, KEF) OFREERIEYPEEISRI L BOWE” TH
3. ghid, BEromi2EHa LD, KEE2RE L GERN S RRIEVIZAODTRLIRVD,
BRWEKDPREEZE > TLE D EDIRRIBEESALERED S OHKOBEBIZLALEI > T

BROWDPSTHB. FDOXSREBKT, ORI IZE—BENOMEORNPBEOYERER YL, 1B
ORERIIRBLTVWS.




3. ERIEOHER

3.1. 7327 b O

HEBEECIAB P BURBRLUNC O RBENMNRATHS. BETIEREK, ), TAENE
N2 IEERIE(NO,), Y VBRIE(PO,>), BLUT A BRIE(SIO & LT, WBKFPICHEE L THEPDORER
EBIFTVS. BXE (RBOK200 mE T) TIRBAK L RRICIHRMAEMAISERT >TW5. BIEL
TSN RBMT S 0 b O, BRI F & LTH®EB T RIS ST U TICKD
SRENTEEY &R, TOMBLEIC XD RBEFRBAPICRD, BUELEBATEERICHED
ha. MABCETLET S0 MU EBHOK FHEKRICHEMLIh, RBEIEKPICEHRETS.
CORBREBEERSASRICSALRBKIHECRERES TSI LI > TERBICEINS &, BREER
FEERNCKERD. WICOLS REREOBREMEREREF>TETFTIMELTH LS.

RedfieldZIFEOHED LW TS 7 b o OEEMBEZRANRT, 75 07 b o OFGHR{GEMA
ERFEC), BERMN)B LYY »(P)DLHLILT, C:N:P=106:16:1 & L /= (Svertrup et al, 1942). &
DT RAR 2 HIZ, Redfield et al(1963)IFRICRT 7S 7 b ORHLEMBREREL,

(CH,0),0s(NH,),(H,PO )

HEREFRERTEERBETNVEE LT, HKPCBIT2RBEOBREFHTILICHIIL
. MTFRRT1-6 DRIBRIL, BRREDEKHPOBILB L >TETNT I LI Mo BaETEH
L®IRT (Froelich et al, 1979). ¥&bb, WA TRIEGBR 1 HEEL TR D, £EASORIE
DNART, GRENRRTHD. COLSICLTTSI VI N OEELAMEELT, &9kt iE
KOBZFBEST oKD LTEBRT 2. REBRROIINICH, ZBML~ 2 A2 (Mn0,), IS8
(NO,), KB{t#K(FeOOH), B LUMMSO )PBMLAL LT (BERCEETIIVHY Y
YVa2—)ViZMnO, FeOOH 2ZHBLATHH D). ChoD1-6 ETCORIEKTRELDIIEIS

1. (CH,0),06(NHz); 6(H3PO) +1380, = 106CO, + 16HNO; + H3PO, + 122H,0

2. (CH;0)06(NH3),6(H3P04) +236MnO, + 472H*  =236Mn2* + 106CO; +8 N, + HyPO, + 366H,0
3. (CH,0),06(NHy); 4(H3PO,) +84 SHN O3 = 106CO, + 422N, + 16NH; + H3PO, + 148 4H,0
4. (CH,0)106(NHy); 6(H;PO,) +94 4HN Oy = 106CO, + 55.2N, + H3PO, +177.2H,0

5. (CHp0)06(NH3);(H3POy,) +212FeOOH + 848H* = 424Fe2* + 106CO, + 16NH; + H;PO, + 742H,0
6. (CH;0),06(NHy); 6(H;POy) +53 SO 2- = 106C0O, + 53 S2- + 16NH; + H;3P0, + 106H,0

DOTEHRL, RAFHTANVF-BAICH > T, BRENOICET 2. $hbs, RERICEEIHIIE,
ZOEPORMEANH L& LT, 1APLTRINCHETL, TOBEIHERINARLIT L, BX
MnO,, NO_, FeOOH 28> THBYIIMEET 5. 1 bAABEFTO IS ORGIZEIMEDD
MELT, REOEFTZRET 2. MBRARECIIRMBIT/ NI T ) 7HMEA T 2BEAE LT
FRWERBMT 50T, WAFICIRIAKRIRLEL, PHNEDRRS. BREQREBIIRBRIC
RBETHEI > T\ AEEHE LTHISh TN 3.

3.2, REEOSH
EKPOBERRLFREBEOSTIX, MEMNICSH, KERNCHRRS. T TiE, BEMREBLU

HBRIBEOAMICOVWTHETS. 300KFDRRIBEICBIIBHREEIR20L5TH 3.
AERRAO)IRBEKTHEIREN. ThiT, AR L B3BEOEK L AKD S OBMEO -0
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40, ymolkg ThD. BESETICONT, BERRR
e 1O IS0 0 230 300 FHBEPOSET - WET2HMURFO
: e % T o BRI DN, BEDEDTS. i
TIRYTTHIFT1-2km FTHBTS 5
BIZ, 2O &S RRTFOKEADSHREL
TLESTEERLTND. LI AHE
N& D FRECREERRLYITBNT 3.
MBEOUASIIRBAN RS h B R

1000f-

2000}

Pressure db
(%)
(=]
(=3
<

-
(=]
<
(=)

so0ok s WODT, ZOXSRBEFMIL, BRER
E ) 1 SwmUEsRANERCEE N, K
e FEBBL TV ARRETHILELS.
. o @2 . BRKROBREBRRREEATERIET
R EEEE T S [ T ] $oLbEd, JOWKERBLTELR
1000f *Aﬁ_°¥: -------------------- 1 EMWESBUARNSETFTT 20T, F
- : Afead ] HCRAEMARIMDTD. BT HBA
S A 1 3%, 1Y FRSATRIRC OFEKO
23000: ............................. ot TR ..; z‘ﬁh@?%ﬁﬁ:*ﬁ%'ﬂ‘%- m@iﬁb’ 54t
PRI S S - S N - : EFaiconT, FEKPOBRERRI
i : o i ] RXEDL, 1 FEREEL D ILRT
: % 21 1 BB EEMED.
P1) SR S SR S S S WMEEDONEIHIX, BEBROZEN

M2. EAORHFRR (1) BXUMEE (F) oy S0 o IT7TIA=YTHS. Hil
B 4> %5 (Bainbridge, A.E., GEOSECS Operations Group, L&z, 7727 b HHUOI R
1981; Broecker et al., 1982; Weiss et al.,1983). X oT, RFHOFEMBERIMEKF

~EBAF L LCHBET 27120 THS.
CORBEOBED O, FRABEOTHRTIE, BEMRE L HICHBIEOBE BIYMT 5.
DT LRV UVBECOVWTHREKTHS.

T4 BBIEEPHBEBREDTS VU OBRKTH D MUT A R (Si0,) ZEETS. O
TR A RO B LNV ERESR. FLTKREBBELICOVWHETHLDT, ZORBEMIE
WRRIEP) VIR L IXP0RRS. L Lads, BAREOFREZTRNS DO TRCBERT L0
T, EANEHERNERBITY, YA BEOBEIASIRS.

4., BHREKKRER

BEFEPHFINECTHROBEOKBBLXUESERMEL, TOSHEPHLPICILTEL. £O
1#HlEe LT, KEFEBLUCAEECHITZEAOMENAENZX 3 ISR .

KAEHFICBOTUL, dL#40-50 BEFHEORED» SR 40 BIoHIT T, HBNRIESOBKDED
HUBRLNS. ZOKFEERBEAKNADWO EEIC, BElb & FRICO U3 Bl EKAAIW)
FEETS. i, EHlE> S KERERKO THMICIZEIICKESTH 2 H0EE ORI WVEBRERK
(AABW)YDEABROSND.

—H, KPECBWTZ, BRERKCEREREKOEY HLHIBDLNEHOD, KAFETRS
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3. HEALE (L) LEBKAEOESOME2M(Sverdrup et al, 1942).

N3 L3 BRAREEEBIC BT BRBARKOKBIBRAZILRD. DTPIC, 7V 22—+ FIBOER
BERORBAIGBHEN, LATLEPBKIERTEH, TOWBIIERE 1kn L XES. T4D
b, KEFIBCIERKOEHIEILRNVWEERS. '

2D &SI, KBPESOBRD SWEKIEOPOKROEBATH LI b oz. L LR
D5, WAKDOEZR, BEBTEI 2PHOBEMMBIC O\ TIL 1970 FRLUBOERKIEERR
FCRERITIRS R o0, 1969-1978 FIZHIT T, PR Y hDILREBHFREENERERZ ST,
KPR L2 & Bi(Geochemical Ocean Sections Study; GEOSECS)%2EML, & LTRR
HEICE>THEKOESRFET 2 L3S, BRECBI2ZEBKBREWEBRGEZHSIICLE.
CDMEDERERL, REOKK —BMLRRIMIMMEICH LT, BEORICHTI2EANARE 52X
T3,

FEEKTOBEBRRDT A BEOBEIEKOESLLOL S CERT 22OV TIE, K4 R
HBIHPIN TN, TIC, AOU LiIZHEKOBRAMEH O REOBRERRBEZE LW
T, FOMEPKRETNE, FOBEKPOBRERRVERWOBEBRICHABAINECLERT. £, 18
KADREK 14 BEOREDCBEWVEHICRNEZRZIZY, ZOBKIESFPRENWILEEKT
3. MBI/ RKECBIT2EEKOREREI 70y hEhTWS., LRFAERRKEIZ, M3 TR
7= NADW OWAABFICBIT KO LTH 3. EREKIE, BHEICIKEE, BAEE, 1~
R, AAREECADP > TEESBEKRELARD, ABICAOUBL UM BRIEOEEHIMIML T3, T
Bbb, BAPEHLRZICONT, BERRIIUB L CE Y EBRIL L TEEXBDL, 75
TP DFN—NVEBRBOBHRD-DIEAKPOT  BRIEEEIXIMNT 3.

HMARDEBEHICBIT 2FEKOEROSHIRSITRINTWS. EE3km BTRNE, KfGEDIL
BOBEEKIZ2S0FEL D EL, BERBICH>>TEHLRS. KRETIHIC, B, 5T 3
2NT, BKOE[IKREL 2D, JL#R20-40 BTETIX, E902000 E2RTHRATHo & bE
WEBKDPEET S, ’

FAYH 3D EFTREDW. S. Brocker {811, GEOSECSHEDEBRHMEETH /. b
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4. HAROEBKD AC &£ AOU BL U A BIEDBIR. LBEAREEORRE ERD
REAKHLYEE L T TCELATRRFKE HBE LT, SBEEL, 12 ki, 2LT
ARPEOTEARANL KOG RDMW (A“COEDIVNE <2 B) I2 AOUB L TIF N
RIS OWRII KR & <72 % (Broecker and Peng, 1982).

L5ABETY, RRARBRNMEOHRETHS (1997 FTNV—T5 % v FESNK ; Broecker,

1997). WRYREZRE TEAIPRBTIRESN P IRV —IZET, M6ICRT~N bIUR
v — B %2 RE L 7=(Great Ocean Conveyor Belt; Broecker, 1991). AF¥EQILHTHHXH
TEL R REKIZ, BREZ+HRPL TR L, BEHEICETS. BEECIE I TCRE LS
KOFEREERE U CTRBRD 5 RTREE D ICHBI L TWS . CORBEEOWK LR U D AVRHS
FREKZA > FEEREN, EUTAPEOERBANEATS. APERE LUK, dBAAF
OLBORFEHFRKEREA LRSI ARPLRICECET L. LAFLHEOHRESH T, BEAKITO-
KHEBRL, PHTRBOBERICHDAZNT, BHBIXD LOIKFEEAR>TNL . Ths,
Brocker DXV M IAUARVP—BRQTH 5. COEKORMICO-T, RLRDHEIPBEELTWS.
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fHEOHEKPBR S ENEKTH D LHDH % (Andree, et al., 1985).
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6. 70y h—DWENIV b3 RFP— (Broecker, 1991). 710w h—I{ZREK L EBKD
WNEAN PR —ICR2Z5ITHOL S RBERBREZHRE LTV 5 (XX Steele,
1989: Oceanus, 32, 5-9. & b 51 ).

RERPEGHELHRET 2R, FETCHREBRBRL, BEHTCZhEZAI[RHKHELTNS. D2&D,
REPBLRDTET, BMADPWBEKRITERVLSIC, REBEREOREZHE->TWS . B
I —RDKEIA R D BEN=BRTHH D, TON P IURYPY—ICHPEEBKRERE, B
WX T —VICBNWT, KRE—BEMOMBBEORE BT ELEZIONS. b L, RERE
KDL T B RAEOIRBEHIOKIC BN TRERKLTWES Y S RoETHA S . KEHVKTED
Wi, REIEE#E L THEORSRBKIEREINRWTH S5 . F =, KL S BIEMICHE» -
T, REBICIERE L72KW DS U T, UKD MARAAFICHE T T, PROEBEVEBKETEICS
(B, ZOLSEEXZ L, MEISH - LBEXORKBREMIEE LT, SO IRy —ER
DEBLFBIBEL IR R > TWTRRMEDH 2. ThDDL, BED” AR BF+aehb e,
ARPECBILEEKIDOBERRL, ARYOIREDLDN T, REL DI >LETLETHA.
Z0=®, WAKFITIIBED —BILRAIHML, pHIRIETLAETHSS. CoL>I, BHRE
DEHISBREN EFRICERLE>TWVA L, Zh B2 BB TEIRITNERSRVEHRNIZ
KHs.

5. X7 5 ROo» o BEOGELEY

B, LAEBRNOBERICE - T, KKAHO ZMILRREBIIBIUI M E o7 1960 FIHOOHITI
315ppm o/ DM, 360ppm RMI T, ESITHWMLDOOH 5. HAKHMEWMO, 1997)ik
HAROBIBUEAZADRAEZ L LOTNS . ZOREEI LNTA BT Y F 7 INRECBITZ KA
BRICRROBRAEREZX7ICRT (1959-19694F, 1971-1974 X F— I HBEWMI N TizWn). &
D" OZED” O (BIZE, INIRICYE3) THLFEEHD, 8EP-> L ERMHLBIEE
B TETICRo /. CORBIEH ZDNIROMBRBEIC 5 X 2 HBIC OV, RO THHZEL
BNWTHAD.

EEEGDFIORZ_MILRRBEIL DL > TH oD THEI 0.7 5 AOWEEF— i,



BABORR b —2 HMIZ BT, 2000 m
BEHDREDKKI 7%/ (Jouzel et
al,, 1987; Barnola et al,, 1987; Petit et
al., 1990). ZUOKNT & 3R —HC
BYAALRIEESGH LT, BEOKSK
POZMERREBEOEH MBI
FRID U7z K8kt L RGO’k
BRBLUAY L OBE, ZNICERE
BRORTHBOBTEEOEHERT.
RRHZKDKREMEKED S, ZhBk
BLiz Z2OBEHIPZDT, RED
BELOZL LTEOERHORTFHRL
THs.
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7.4 BYFo7HRICEIT KA MBIGKRR
DAL . WMO WDCGG CD-ROM No.3 (1997) X

h{EX.
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RRALECRBREII#200ppm , EERERDRIO R _MLHRBE D 280ppm IKHLTHDT, £OK
BIEKIC80ppm DHEMIC 5. £ LTEOEBH L FEEY SIEIFREDTKIT R0/ 1.1 HHF
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8. MR M I EMTESNK
RI7hOFREM (RE L ORE), =
BRIERBEBLUIAY VBE, KKQBTY
729U XA0OMBE16 FEMOED
(Jouzelet al., 1987; Petit et al., 1990).

HIORPKAICIHIT COTDPRTETRI I LIRS,
COZBMERRIE P SBNTEROESD . KH
BRI R L, PEEEIKEDFRE L
LREfsd b, BELEMEZS L b bDRPoEER
bh3. COZLIBKBICKAMBORTRIEML
LTRSS, FLTRENLE L TELED
BB, KAPFEETNIZCCHEYIKRET S0
T, KD o BB BT T ARICIXREE T LA BRERD
BRIRFE L 25, BEBHICA Y VBEVHEMT 20DI3HE
BCHhrBHELIALEZLHEEETNS. R EREH
BT 3 RAZBLRROMMIL, BErSORHICX
B2H0LEXV. B LS CEEIHRORRICIE L
T, ZBMERBEBRVAAZDIEH LD LTV K
SIKRA%. EOHBRIZBRICET o LRI MUK
FO80ppm DEBNILH Y 31X L DILARHEFRO R
{ERREF/ZICKKAUCEITCLES .

K KSR EEEE T RO L, KK ZBIMLRAHL W
DPLTWe=Z &5, Martin et al. (1991)iZKSH S
KEEha&LMEKPICARLT, ThiI@BRE LT
&, ZREKPORBEEL ARSI BIHER, KE=R1t
REFEL L eHFEA . HPOERICEHEI MR T
HEDPMBEARTRTHE I LiTHLIPSAILGNATWE. B
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9.9°C
34 .45 psul
1.4 mlOz1

4800 m
D ——

M9. B, ZN—i5LFHAGICBIT2REOEERE,

FOBEMEEIL, EVEEOMNBIOSRZ L (K1), 2C0” WE” ARTHL L@ T TR
Rz, COBBIKGPLRELD IS TILEREHFMSHEI NN, B AABERAKIIHEIN
BESIHFHETH LY, EHEERIZLITILEIHAT I LRy, ZhIC X > TOKHICHE
FRBCBI2EMEEITFERLRD, ARTBERARRINSRIEDONT. 7507 P AHYHC
Ebok. FOL3RIEPRI O LRV, LH LRSS, ZRMEEOHMMNCL>T, §
BAANOERPOHGELEMT I LICR2. KR RY—ERIBEE > T, FEKOZHY
REIDE>TVWERS, FORBOKEHEERKIIBERRIIRZT S04 LRV, BREIRL
25 LEKIRECHRIBEBTORERD (X507 b AERYOIRRIGR), BEOHD REIMEE
(FIAEEREARRY)IFERTI2THAS. L L, BERKHICED X S RIEBEVIOKERLH -
WS BEERY. KKK —BILRREEDIHD UBHEKRE#HTHS.

6. HXRBBEI7ZHOEBRROIAPRT IBREY

FHEHABEFRES (15m), B8 (130m) BRUNE (130 m) O3 D20HEBRIC K > TAEFEL
DRMBOTNS. BTN TNRHRE L BRNOT, KEFEOFEBKIERHFRBOFEBICASZ I LIELT
gV (K9 : BRBOIFIPCE UL AHMERTHIBREBL AN —BOREDEERGER
7.). BRED 200 55300 mLLEICE, BRTEVWAFRAL2 O OREICR ES LU HABER
KDBEET 3. &5122000-2500 BUEICIX, BT 2 v IVKiR0.06°CTCAEMRK 4.9ml/ 1 OBHT
B—REBKPEET . ZOKMIZ, 2£BICHRGILBBERIC BN OIS hRBKDIREL 7=
YO LEEZIOSNTWS. ZO KD RIBFEREIX, b & 5 EREOKBFITEER CRBAKIWEL T,
HERKONNW PRy —BRIBELIOLHPTNS. FOLDREHKT, HEEI B LS EI=
FaF7VL XOFBBEROPTHDLEAS. KR KEZBENRMOMERBI AL, EEKOHEE
REJEE LT, RIEZOBRBKOERBIEL LTWBDTRENVWP LS, KETRBRICEAZH
RHRRERRL TS (L, 1995, 1996). BEOKEBEEBCIHE LT, HRBOREHPKELE
MUETHAS I LIXBBICE . KB (1989) X, BEHMEY I 726> T, XHBIT 3K
BETHIC, REKOEBIEMEOBI D, FRELRITHEREIEE D, P& HERITIBBEKR
Bero/lBHLPICLE. HERBOERKY, REDRBOLSIT, MbAkREZ2EL LSRR
BUTREERoZPEDICONTIL, REFOI 2T TIEBOIMIR DD > TWiW., EB
KOEBIPBFE RO TS VI b OEEBRIYDES THEDTHAID. 750 b O
BTHIARYOUKIIEBKBPOBERRERZEIELIILREDL D THAID.2OLD R
REZBEICHELRDS, BEI7 2> CTHREDE LEBEEOMR (Kato et al, 1998)%EUTF
BN T 5.

£5X, HBRBOXMER (A7 M-4 BLL-4;,KH3000 m) BLUHEKEBRZ (B S5~37
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e

}10. HABHED 7 DOEBERROBEAE. K11 FENCERERRSHRD L —
IR 5N 3 (Kato et al.,, 1998).

J-5B, J-2 BLTI-4 BEREL; KBE3650 m) BN, IZIFEILORRICH > TEDEERHS DD
BRI 7 OMERIERE L. 20N, FHBRESEHROEDEIRIODISTHS. i,
M OtH, ZOoPOHBMBIIIIN2EMEBRRFE->THELZRK 4 ERERT. ChbsDO
TEEAL, BBLEISHERPLBREE CORAEOBEREOEEBERALDHILHPTEE.K
HBRD 22037 TiX, 474 LFHHEXS 2 RV, HBICRhTHRWD, HEBRAD
32037 TRE, AHBRESAROEHIIZPHTRELILIMTNS. RIS, 1-1.5 AEZEFEET
L, ARERRILSHEFHIPSRABCEL L, W11 FFEEHICERERE-I7ERT. X, J-
SBIZBIT 22—/ BOEMERRSERIZIS2%ICHET S . REERRIBEHE L TRRNRERE
EEFCBVWTHEHMBRRSERIIIUUTTHALOT, COFEFRERZFNILIIEANDL. B
Z25 L 1LAIGEEC, BRBRBKIIBI2EYEEIRENICHAL20TRRVWP LHEREINS.
CORBRIZI—0 vINCBITAH K 7 XH(Younger Dryas)iZH %9 5. $4bb, HERIZERKIK
HIXKDY, ABICRBLICHA»SDOTH DD, 1.3 HEH, BU” BORD” LI FIRZIZHH
WHERY Uiz, To/Kicik, Y —2 50 RKEI7ZOMETR, [UIEX7TCHETLECHE
XN TWA(Dansgaard et al., 1989).

- w BT EH R 7 AHOBREEBZZILDLSICLTHESEThERCOVWTE, RO L
SIHEILNTNE. DE D, BIOKHIOKRT & & IS KRR IR LIRYD, KBOPKIHEEC
RHLII LD, BiZ, AFFoo—L oo PHiAb S HH Lz YoKiT KEELRBRICH SN, B
FEFERADIER L T2 BEHORBAROEBLEETIRE. ZhiCX > T, REKOBRHKREIHD
L, BFBKOAV XY —-BRIBE~. 2L T3 —D w/NCHE2ERAF Y IBHOIL LHFIRE
h, #FO=HIC, —BHRSBBEICAL S DD, SR UBRKBRICHERED Lz, TDLIR
YFHFIVATHA.

HABOBHFRER, COX3R—FNRERE- 2% - BROKBEHCHELTWHWEDTHSS
&, BEIFEZI TS, Tdbb, HREAZ» SBKOBEICL > TERIEN=ERIEE2 DS T,
BYW7S 0 b RBICRELEER, TORBTHI2AEHMBRENERDICERLE, EEXT
W3, BERGOHREETLE VD T~ TR (1989) OMABRIZEL L. HERBOREEE
ZoNWTE, PRVDEL DEROERIHS. LA L—ATIX, BHIZ, BRICE I ARZLA



AR LT, BHEHEWERREN LB, CMITERT 2B 2ERL LTS, HRBORNEE
ER-NICERTIEOCE, TLCEROERVLETHS.

BRE, WRBEISRLZICKRATH 2L WS BB BB ERDLNETH S5 . EEN A X2
WY B0, ZOBEOREL AA=X LS RITAIRS VX DI, BRICEI o L HikE2
EULLBBT B 20, ROMRAICORDEHERO—DOTHHLEXS.
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M EDODNOREZFBELET, NTRL— MR THELARMBRNREBLEST, oh
WEDBEMBONEI 2D, N1 RL—MREET IR THERENEZRTHES
I, BENENSEHBILTLEZONRAINBEB->TLESRDTHEENELCET, £
INDE—TF4— TR =707 —RFEUT 4 —MNELDT—ITT., LLD



4DDEMNHPNTHREED B ENS T ETLE.

L, T2 F—E%R TId DOE CKE TRV F—4&) . hE A% TIZ GS G EMEF) .
ENMS H EIX MMS RWERERT. ODP. M AR & A MBROIZEREE. —@EbD £5
WEINEZEIIRBERITEOTHET,

F/0Y—0— Ry 7ELTREFIREENSDETOTHRIFER TR TIIZ
EBWETY, B, VAO4LE, KEEE. Thh 5BEMBOBEN 4 DORIZE> T,
EFNEFNHNBEZL>THED LIS TWET, ESLTISWDITOFFAMNHTE
FEPEVWIERICZ. FIRHVETLDICKEOERNT ARRNDRIB>TETNS,
FNTIRNF—OREH/BOEMSERARIRINF—Z2HERLZLS TSN, £5
WO BIERHDET, CHERTHSXETODMDETEIIC. 79AH0DFT72a7—Z
BEAEHINA BL—FRENHDET, BEREBBOSTRS & BHEN 99 %I
Mt U CERICEET AN RL—hE02%TT.

EEOHEBIIZIDLIITR>TNBD LD T, DOE LA ->THRIZEHLELESE
EERTHELCHZASEFHMMLET., IR IIRAIy—Far)asRlb—a
CON—ERBD, TZWHE, AR, INU—F T Y EOWMREBENMD S &
WO HBKBRICRZD T, :

EXTHHELEBEOHELDBREOBELHEERROBFDOINRT, T30 DRNA
WALRTZ2ONBRED I > THENTOARITHIEVWITAVLDITT. AEARNICHIO
HBIIEEITOELTETNT, bLINRDWTENICHEHFIED L, LT RAUA
WO EDEEBINTLEIEVNIBRUIE>TLEVET, ES5LTHAFIRKROHLE
AR TVET. FXIEVANALREFHITHANTERNE NS HENSD. REA
MIZHZ DN ABNTET, KRLHD S TXNF—RECHEZF IR TEDIHOM
BONTENETRNEEZTNET., ULTY.

@HE E3vHONESTINELL,



B THRFZEO Ny 7 X RERR & TERERNT

oA F - JIEES

ﬁ

TR s ERAER BEHEL BERERREMER

1. L &I

W TBLUY Y TRCHETAMENHRE LY, BEOREBBICBI LY v TEORE] L Y
L TERE I RBEREN] Cow TREDHEDERLENT 5. ¥ THIZERZREEN L
Y LADEEIZEY, RENDZBILREDHBEDSE LR TwAhA, —F, TORBANVI TLHRDL
ﬁéﬁyjﬁﬁuuﬁﬁﬁhb,ﬁ&ﬁﬂﬁﬂ&ﬁ%ﬁwébkklb,MWﬁﬁﬁ%b@Emﬁﬁ
SERELS B, ¥y TEBOMIL, IS —Ca  WARERTUTEYA— VR EDREOR
BEHOBRICERT S - L OHEENS,

2. YO OBORERER

KA BIRALAERICEITT 59 ¥ TED, RRZBRIEREDOREL 2o Tnohh, H5VIEIK
HiEZOP, TOMBICOVTEL DBRVFZENTEL, IFRERFEINET LT FEEL T
VaOBHEL, - VKO ZBIGRESESNEKI Y LE L, BRILOFRIC L o TTEMLK
?# HARDPORFENRE SNEHFLEoTV A,

1. BKORER “TEREIRAF-BEERCBVTTEFSVEPSEVENEBITT .
%eﬁu:&ﬁﬁ§05%ﬁmf%é# ARG EAKOZBILRESEY LR ¥, KE~ZBME
REOBEEF ISR T (A, 1989; Frankignoulle et al,, 1994).

¥&8 CO,+H,0 — CH,0+0, (1)

AKXkt Ca** +2HCO,; — CaCO,+H,0+CO, 1 )
ARG FIREICHEIT LTV A Y ¥ TR, BIRBREFONT NREO 7V — 4705, ZELRFEO KL
ﬁ#%ﬂﬁ#tomfuaﬁﬁéw(%ﬁJ%mammmmmxw%nhMmanJ%n.ﬁyjﬁ
i, FOHMFIC L o THEE, B, REICOHEINS. REEPESEMEEITER BRI, E5
MICIE TEMLRFEDRIMUFE L 2 D 9 5T L HHE STV B (Kayanne et al,, 1995). —75, BHERBE
i, BKOEZHRMABBLOBADT - ERD. KRBT, EELIBEOREBRRER
#15.
2-2. YULANREENSAHEE SHEAEFEOTI LOBRE (7°06'N, 171°10E)id, HIEH 40km,
B 10km T, MAKEOTm DT 7~ 3B L, TEBEICIZEXTLAEETHIN, SHiEL DR
CHMENSEY (B ). COBREONST 1994 E9 A, RBIBKOKE, 1S, pH(NBS A4 — ik
LHBARE), ETNVA)E (BEE), EKRE FRA270< 75 75 HIE XN, ZBRILEEST
KR, EABLUpH EETVHYEILLCER L.
T ABEBIERTEICMKE L (7°30N, 134°30E), £OHEMILIEH 15km, KEBLEFS0m DT



TV EBOBEL o TVA(H2). COBBOMNT 19924 4 , BEEABWOIENEEIHRINS
H7&T(NDIR; Beckman Model 880) 12k 1), AR L HB KD ZBILRESTEDEHRIER1T o7, K
TEMARED 1M O ZBILERESEDREL L Sl

NWIABEEV 2 uREL DT 7~V RBHAD ZBILRESEISEKI S TEEL R
LAz (M 1L,2) . NEL ST -V OFHHEEE, NTHEET 48 yatm, ¥V 2 UBET 23 yatm T
Hole, WThOH Y THEOBED, NEL T — Y TIRBKDEBE, ESIhTPREVTRDS
n.. CHoYBERFICEHTRRILRESEDOELEIE, BAEKIRD DT ENTEETSH 578
(Weiss etal,, 1982), BTEOME, WTHOBED 0pam * BRI AR T EI 2V EFbh o,
£oT, ¥ ITEANDSEEDRERIZS 015, REROREDEY, T2HLLERBPETILY
JEDEN, DEN 75— VAR EYRIHERICRDBL I LN TES,

V2 0BETE, 5 - ORBAKOES L, KEMTHEKL ZZALEERRL, HHERIEE

BaFEL EAEMER L. LERRSGAORLAICHA LT 2 0BEOIAIZIE, BVF v F
NBHY, TLEOTERT, FYPRILL WNELBROKBPBESETHS. LidoT, 75—
YOBKIEERIEIL, 77 -VIHEo TOIREPRVEZEI OIS, BAKOZBRILRESEIR
BOOEME ESICHAERTH 25EMERL, BATHEKL Y b 74 patm BWELRLZ(H 2).
BRI Y TECE I ARMSE 2 A ENT Bt RESENLRTHEEZONS.
2-3. Y JEBKOERE-27/VHYER SNEKDPS TS — Y BANOKBERORILIZ=Y
2 TREICOWT, ERBR-ETVH)ERTBAVTRETAI LN TE L (M3). BRKPLERICE
HIMBEEY R0, RREEEET VA ER, BOEINEKOFEHE33.69 ICHBELLLTT Oy
L. AR, ABRE I mol DEEIE > TERE Imol DEA RO 6T, —F, AKILE
RZRBANVY T A I mol DEEIF > TERR Imol, ETVAVE 2ml DBLEILLT. &£
TVA)EIEBREOEESNMETIRE L. LoT, WKPTELLIER  BRRESEY,
CREE-ETVH)VERETRZ PV ELTHYR) ZEHFNTE D,

HKIIE, REOBRIFOERLERTHABICERER, ETVHVEEDIRESBLITE. o

BERCERETIEYDERLEEHREBIKILCIALDTHY, ZOBBTRAERFERL T
BILRESERBITH. —F, 77— VilgKid, SREKE ) SFHYTEKERT 13umol kg, £7
VA JET 20umol kg’ BA LTVA, SRELEET VA EORIRORE 112138V, £oTT
7 — RO, WEKEEKE LTOboELHERILICLE o TELALZERRTOIDTH AL,
FaB@T2BICB L2RBRIZ, AN 7 — Y IBFETMICARYOSRICL > TEET %
EEZLND., T VHKOZBLRESEINEL N DBVDR, RBRAVI T LADERIZLS
bDTHAH, V2 0BER, Vo ITEEYORIKIIC L o TZEBILREDBAKP O KA~ S h
LigEroTnh,
2-4, $OOBORFFEROSHME BROFERHEERXBROMA T TEIL, FREZRAZ
IZERILE 0 EOSBEOBRICOA T . MBI, B GF BRECSEINLIEIR, KE
PN, FELEORAROANMCEST, Y TRIEETAEMBRIIE N DL, Zh50EN
BH Y ITRICBTIYREEICKRELRZHELYS 2 HLER ON S (Hatcher, 1990; 57K, 1992). K
RO ZBREORE - WIUCEE LS, B4y Y ITEONY) -3 243, FiZ2
DHOERTHBPTETH 5.

Deoid, HBNLEERTH L. v T, Y ITRREFFICTH T HRVER L HEOER
DOMESID. ERBS KL, EESNIFBRRERVAKILE ¥ LB 5 Z & H%% 5 (Suzuki et al,,
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(Cr)-ZBT7 VA ) BEANKE. &REE, &7V
1 ) BEIRSVEKRD FHIE333.6912 BT A 1B
KLHRELTHE, NEKEEREOH#EKDE
¥ REMR (production line)DEE»H, &
MoOBRELECIIEBRRELE L HKILES
BIF4GIOENVRKTELTWA I by
5. —F, NNEKEERERAKE LTRKLET
PEULEES, Y TREAKDERIZ, N
EFARXDHEBR* BAAEATAIHEHEZ20ER
(calcification line) il 5. £KEE, &7 IVA
VEDEICAIET HEKO _BILRESE

E (uatm). BEABRO -BILEEFEAEEEIC & (Matm)DFER T SR TRT .
AREER. SNEKRDOFEMEILI66 patm.
1
~—7°15'N
] I 1 ! l
é P CO, (patm)
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n
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1995). F7z, BV | AOBH THAIZRLTL TV, REICAESNIFBRYITIEIRE
S, EOBTHRPELLI Lz, GHEHENDEER, B NER 57— 4HD7JATAE
DY v T, TERURFEOBRYUEM % /R T (Smith et al,, 1984; Kayanne etal., 1995). —F, /35 A&
R~V 20 RER EOBKOHEERMPFR Y > TETIE, FRREODHEFEL, ARIEDOIHE
PERLT, Y ITBBRKOBICRETEILRETS. ThOo0¥ > THD, BEEIHS T ZBLR
FORNSREEFOTWEM A DH 145, VEoDH Y THESEL LTE, REHERIERT S,

bI)VEDONDERIKBEOWMATH S, PREOHY V THETIE, RBHBKOXREBEINE %
AHZEEELT, HrIENEAS L, ARIBEIEINT A (Johames etal., 1983). ¥ 7z, BRI
BEOFT 7BAXANED} V TETH, BE,LOEEEKICLARBEOTAIENT S E, W
YITRPEL L, Rbo TKEIEEN, L TRFBICTBESREBEERLETIHEBEBIHEXS
CEAEREE N/ (Smithetal, 1981). KBEEOWINC E> THEMEZRBINT 5 &, BESEKEL
TIAEKEEPETL, ZBILREOBBSRIINSRHLEEDLNE, N Z—Za il b RE
ERICE o THY THTRR L7 Y THETH, 7 =%k COEMBRIC L > TREEDERATKRARIC
BETVABPHSN TS (Glynn, 1988). SD L) %H >y THETIE, REEOBRIZLIHAKRERZ
BALREDHBARNDBETAATEE TSI ENFEEINS,
KELZEBRXRONTABEOEESIT, BELORBECHEBYORASKECT R H L. —
B, VL UREOFEIIE, BLOOKBEOMANIILAL RV Y TETH- T, ¥ THEE
BOSHHDOTR T, VEDDIY FAYN-LEZLNL. FRUEDHLY L TEOED S AT %
BEIE T3, BIREILL o THRBVOPNDEIATHAE). L, AFEEEOEREER
KA L, BROEENEVWAKEBEORER, MEVE(H Y TROVDEDDHETH-T, £
R IBILRFEORENDHEDEE 2o Tnb,

3. YO OdBRKBICL3ABF4 0 0 EROHBROTIERET
By ITERISHLTRELR YRR L -ENRETH S, Porites B EHRROY >~ THAEOF
BICRONAERIE, BEVHBKbL > THRVEMMEETEAREBOETHTETH S, KEE
WO TEGII TNV — = 3 - BHREEBENSO) TV T7EV AV R EDBEORELHDOE
BICEBT A AR INS. I T, KFEMERIE PO, BE 300400 FEOTEELE
KOVWTRELZERERE LIV OPOERY ¥ Ta7 OBRERMAKILESZEENT 5.
3-1. MBI LIHRORT HRAEHTORWICHIRIL, 100 £/ THIROERFHRIES 0.6°C
@mt,$@§Eﬁ1&m£§LTWTW6C&%ﬁLTW6UMmm,w%ﬂ%%m,w%)1%0
EAURE, AFETRIVZ—= s OREHEIENT 2EEPRD LN TS (Nitta and Yamada,
1989; Trenberth, 1990). F/z, 1990 EH5 1995 FIHIT TiE, T — = a REFHEIIDLoT
FCEVHERPBRE SN, BEBEEOEMRBEDLDOL LY O2OH S, IORBEEERIC,
fREH AT L0BBEOE L THRERFFER L PLIC, TOGA-TAO 7 1 (International Tropical
Ocean Global Atmosphere program - Tropical Atmosphere/Ocean array)®® A L# B I & 5 REKIRER
(Reynolds and Smith, 1994)% 550 & ¥ 2 REHLBAERIEERLEI R TS, Th=—=38BL
UF ENSO ZEHOF#MIC OV TIHER(1998) DFHLrBRa /v, Lo L, 10 £405 100FERT
— VORBEELH, ABRZ ZBRILRFOKL CH ) BBIRARO-RTHLH0H, HHVIRERAD
B2 EHRERO—HTHo0r%, GHHOBET— LM TAHI L@ L V.
FRIEAREEROLEN 2 BRAER KM S N5 LETO ENSO B OMFFRIE, MM X B KRB



ODF=FEAVAI LI A, WBICLLKRBHENRFE 1850 ERETHLLND, HEOFH
ML BIRES B L U Lo —BICEE S, Fhb 1950 ELBROL LA 50 FMEIETHS.
FHLLETD ENSO BEDOAFSEIZIE, BHIREITER(Southern Oscillation Index; SOI) BEHRTHA.
HEOBRRTHAIIN -3 L EERBERCHLIEHENL, 1V FA O 7THELFRERRFEOR
FIHEDONIBEKRTH T, A—A L FYTHEHOS -7 4 YORELERFEILS e FORIED
MHETL V) BEERED. SEFORELLY— 74 Y OEYEZELFIVAEAERERORED
MBI BOELEA &= —= 3 (ENSO £8/? Warm Episode) 752 & TV 5 &I
BT ENEW, LL, ThHDBELOREERRD 1880 FAULLANLEE L2 V.

CDEIRKRRDBT, ¥V TEBRBICIIKE 2ODTREEVHAFIATV S, TFHE—IC,

BHRBERTIV—Z g LR SNBIICER, KBEBHEE I RARFEE T rE ) 2%
BOoMITAHIETHA. T TRHAUBRBOZLVERHNORFEL L. FLTEIL, BAHEDH
RO FEE LV 1880 £ELLATD ENSO 1 7 VB HI L THA. |9 HEUFHORBELH LD
ik, IR0 ER, BEXELREORBETIFLICLALLLZVDTHS.
3-2. ARETOXDELTOY L IEROBERMUAKILER Y ITOEH#KIET SEERS
CEBEEMOVRKREICERY, TAT 1 EOEREEHL TS, ERPBELYVLTVI EIE, HR
BEBETTABICERNNTH H. KFEA >~ FITiX Porites BRAS, 7o KEEEFE T Montastrea annularis
P, BE 23 m KRERELZEARICERL, HEENERTAETH. /0, FHOKAREEIZER
5—20 mm DEEICH T, THEBAREFRRL TARELS 6 EEI CERBEETTES
et Ed o, Y Y TOBRIIRBIN VI LATTETCWAZ LY HRERNOITENTHL. &
Bz TEEPLBEKRP L O RBOTRRARY TN AL, LB ENTNEEDORERMEIIH
FEENTWAIEEHAH 5.

HYITEEPLIE, WEETTELOREOTOFIUNRRWHERTVE, 205 TYH, REEAI LY
v ABKOEE  REBMALZELEFECHESNLEETH Y, FIBERMKLIT TR
DKIBDIEEE LTE DFENFERONT X /- (Weber abd Woodhead, 1972 137°). B OEEERNT
1KLL (8'%0c) IR DBRINT, K DOBEERIALAE (' 0w) & #BKIB (T°CHIHKFT A (McConnaughey,
1989).

T (°C) =2.84 - 4.78 (§'*0Oc - 5 *Ow ) 3)

CC T, BEERMAIL I, BHYK PDB(Pee Dee Belemnite) (X33 A FHMREEL LTEHES L TW
%. RIEKFED Porites lobata X2V TROLNZDDTH DD, HOEIZ b IFIZE DB HR
PRORTVS, BHROBRERUAELIFEENICREKERE BKOBRERMERBROELONFDOE
BESFTVD. BKOBERMIGERICHEL 5L 50PRBAOBEC, BR, BAZEDK
PWXOFRNTH L. BADBRERMALII—RIHEKD ENLICHETEY., LoT, BWRICLAHES
DETRHEROBERMAZTECEEICY 7 &84, KED LA BROEERUAL B T4
FRIERTA0T, BEICLABSOETEKEBD ERIE, YV TOBERFMIEKLIRES,S XX
Bodhkwv, LhL, FELI LI, #BERTERT S ENSO £hiz, BiRSFALBENREE I
DETHBMEALTEY, KBLALESFOETHRGTHOKETDH ENSO DV FF e LTER
DOERFEENARILLIIEHTH 5.

3-3. ERYI®HKE ENSO TH BEITOEIA, KFETIE 6 HALD, 1> FETIE
2 Hm 49 100 FLLEOY v TOREFMLKLILIEFRAHE S, ENSO Bt & OXIE % .0 (e
SNTWD ([ 4). FINTRERESL— N T )= 7B N7H Y THEHE 1600 £/



FHETHAHZ &EATE/ (H 5; Dunbar et al., 1994; Druffel and Griffin, 1993).

I, EAREERE o TR AEL 1880 ELREIZOWT, HAIM L ENSO Ny — %
W IRRERITIRE D . Cook (1995)iF, WINTAEE - yLVEFEOH Y TERHFL,SBONT-ER
KiBE, FV—"N) TN —=TDTTINL)—=TDH 7 TOBRERMUAKRLIZOVT, B 10 £iZb
7ZeAYHEMBENSH LI L EHL TV, TR, RBRAFEFEORBKELX LRSS ¥, FRC
R - MFUTTCFRE LY PREREES AT IV - a DREBE KT 5.

57 TREDY > TEERD 1950 ERICA LN ABFEELRIB/NIFHABE, #MPL2INIEHLb00
NRT7IVDRFTHRAL L) 2ERNBDONE. FLTY I VDEB/AFHAHEI 71V EY - &
TOBETHE & HELTWA, S hit, ENSO TENC & 5 T AT EIE KM (Western Pacific Warm
Pool; WPWP)R A ¥ FAVTEETOBBLEEL TWA, Tv=—= s dBEL, BKERENSEES
WHKTAEA Y FRAVTEREFORICBEL ¥ 5 7 REND 5 P BFRERFERICE L OBKED
t&ﬂuuaa”w%y7:—:v%mmm%ﬁ®cwummwm4>F%&?&E%ﬁt#&ﬁ
WMIBICERET AL, BEO T4 ) EVTIRBANEL 2250, PRARLETIIRARYPEBL T 5.

1950 ELAEDO KFEICBIT A BEKIROEE L FHREHFEHOBRMBEE LR 6 1R L 72(Trenberth
and Hoar, 1996). #R#E_ED 160°E F A SR AN = —= s HITKEF LR T 2 #ERAAM > Tw
B, O, Frr— s ICRELFEPOTICEU AEKFE (Cold Tongue) IZXTIH L TV
b, FNERVAGLIOE - ERFEOIEREL SHAFEFERFEICET T, TV=—ZaDBICK
BOBTHIROIAHRI DS, Y FHBERICH, T —= 3 OBICKEBEFLET 5 ERIHH
LTwa, KBHICRAE, #INRTRAEYST, 74VEY - 7D TER{FIE, Tr=—=3
BICKEP LR T 2 R0BEeRELTBY, —F, FV—INUT =T ENXTYOY Y IR
$Fid, T —Z a HICKEIET T A BROFHIC L (FHIBL TS,

RBKFETR, NFeDF ) FEOBRERMAL, 200 EFMICDLoT, FI/SIRAHED TV
CFBEOF— 5 LHEEATELTYS, T, Iho—=adi—BICHTINTAEERLDRE
Kimk EREE, NWFYEAOTET A Y A TRHENOICFREFIERI L) ARFENLEE &
—HTH NSRRIV s DBRCKEBENFLETAIBRTH LY, BRVFBEKEILOTH
# LA (Intertropical Convergence Zone; ITCZ) (21 <, ENSO EEHIKIE L N b T L ABRKEDEIL
rLTHEbRS,

DL, WY TRFIAS NI MBEBORERMMEA XY FREH S -2 2o, BERFER
IKEE(WPWP), FERENFEDGKE (Cold Tongue), MHIKFATCZ) % ELOREEXRNLE %
T HIEHTED, T, TRLOF Y TREE, ENSO ¥4 TORBELEHHSECEER Y — L
Kbl o TRETEIEERTLOTHA. |
3-4. HLOdRBBONIF—23> HS5ICBOTHEFKDIX, L 0% 4+ TRAMICEERR
MEEIMET LT ERATH L. Thid, KENFE»PSHNTUET 71V EYOETE, 7
V= MRXUYTFY=TDTIINL)—=7, BLUNFTZOF) FELLRMSI NI T THETDH
h, RBRKEVWLATAPHAVEESPETLTWAZ LILR D, HIZ, ¥INTRAHEEDOIVE
FETH, BERAMELSLY)REC2AEAICHY, AEBERMEIEE TNEILERY. Ihid
BEODIN=—=aDERMEHERVIESTWA, AV FiELA T 2 VTHREKRIC 150 FFOH L I
OBFEBALKLIC 0.15%0 DETHRD SN, KRICBRE L 0.8°C [CHYT L, T oOllOB 5
FICIORENTVAKBREREL Y A LAE W (Charles et al,, 1997). 4L & ¥ TEHEFTHEDHS
AT T EIRET AL EHETH 5.
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Pavona clavus and P. gigantea, 1607-1981, Dunbar

: et al. 1994), 3. 2577 (1° N, 172° E, Hydnophora
> microconos, 2-4 m, 1893—1989, Cole and Fairbanks,
1990), 4. /XX TPV (15°S, 167°E, latygyra
lamellina, <t m, 1806—1979, Quinn et al., 1993), 5.
FUL—bMRNYTPY =T - FTINLY-7
(22°06'S, 153° OO'E, Porites australiensis, 1635
—1957, Druffel and Griffin ,1993), 6. 71 J &
>+ 7B (10°17° N, 124°E, Porites lobata , 2 m,
1859-1980, Patzold, 1986), 7. Azt (4°
36.97°S, 55°E, Porites lutea , 7 m, 1846—1995,
Charles et al., 1997), 8. 7 71/% (26°26 N, 34°58'E,
Porites spp., 1 m, 1788 —1992, Heiss, 1994). &2
ik, FEEHKIRERCOBRERLL. DB
RKFEBLEPL2BFPBERFERKA
(WPWPYTH A, 7, 1ABLIUTR KBTS
BMFEPCEFATCZ) OB S R L.

XS AKFEEBLUA Y FEICBITLIERY Y
Ta7OBREMUKLILE BaFS 2 3, 4,
S, 7, 8DFHIEERILIGBP PAGES/World Data
Center-A  for Paleoclimatology, NOAA /NGDC
Paleoclimatology Program, Boulder CO, USA
(ftp://fip.ngdc.noaa.gov/paleo/coral)iZ X 5. BME
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