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WREER
1. ACLs »b#BRIhHHAEIL

—i, KA, ROEANLHENKT S Alkane (X, WTFhb, BRTDREOED 20 (UL Co &K
HT5,) 25 CaliETORSNORDH, ALt Alkane DMBLOFHEIL, Cos B ZEITEST T2
SOEHEAE L 2D, Ficxt L, EAME Alkane 13, ZOWONMEREFRTI LML TS,
ZOBEREARLAKIZEIT D Alkane DRFBE LA OM Y OBVEBE CHEET 2 HEE LT, WATEH
B &N 5 Average Chain Lengths (8 L T ACLEMMER STV 5,

ACLs=(21 [Cai] +23 [Cas) + * + 31 [Cs1) +33 [Css) M [Caa) + [Ces) » « » [Ca1) + (Csa) )

2T [(Cu) 1%, % Alkane RO DEERTH D, Fig.21Z, Baikal #iic®i) 5 ACLs EOEE S
%%, BiFE, Baikal B ORAX, # 10,000 EFTLARERMICI A TOEEMF SN TE
( Kawamuro et al., 2000 ), ZOBRETIZH AWOREOHERBYOREIZIIT S ACLs fHIZ, 282
~28.5 DFFIZH D Z 2D, THEDHHN ORI, X, K 30,000 ERTA25, #9 20,000 £ERiIIZE
W, Baikal HEZIZ, Y T, UIRBEMEOBERMBEE > TNl &85, BT > THL A
STV A(Kawamuro et al., 2000 ), = D# 10,000 I3V T D, Baikal #iHEREY D ACLs fEIZ,
29.0~29.4 Th5[Fig.2), E7z, # 14,000 FEFT12>5H4 12,000 ERIOWELIL, > > FT/HBEMEOER

(LLF, B BRI T5,) DO FAT~EBITLUTOL BT, ZOBEORARE, TERLRDENKS
TWAIEAN, VW3 257 (Shrubs) ThotzZ L& LN TV S( Kawamuro et al,, 2000 ), =
DOHIRZEIT 5 ACLs fHiZ, 28.6~28.7 Th o7z, T, [EHIMND XA H~OBT] BRIZRELT,
ACLs fE%% 29.0~28.5 D#EHNTHIUL, L 2T T Tholz LEINS,

ZhHDHEFEERIZ, Baikal MR D ACLs fEAS 29.0 DL LTI, WEZIITEMAIESY, £
L, Db 285 UUTOEABIE, A TBLER-> T LHRENS, X, ACLs EHED
29.0 75 285 DEICH - I2BE, FTOBRY TEHIE ¥ A H~DBIT] BRICHTHEIZRY, HE
HEiZ a7 TholtEZ NS,

LD ACLs fE & i & OXPSBHRZ B E 2 72 1T, Baikal /&30 0% 30,000 /114> 549 5,000 4
AIORAZILIZONWT, ROZENBEIND,

—ARIZ, #) 30,000 ERTHSH, 20,000 EFHZMN-T, L VR EBHILBELZ LML TN,
%) 28,000 £ERIEIZ, ACLs fEA 29.1 /R L, BEHBRER Tz LHliahd, L, JVRE
BTNV IED BHEP D, # 26,000 £/ 5 23,000 FERTOMIZIVT, ACLs A 28.3 F TR L7, T
DEDE, AREHMEN > TN 5D & Bbhd ZOHMIZEW T, Baikal BEEOEAZ, —FICF A
ol Bbhb, Z0Zinhd, KIBROERUAD, BALNORE  BEE(EPREZ »T2bD L
EroND, FOH%, # 23,000 FE/147-0 T, 20.3 £TERL, # 20,000 F£/1E T, EHBER>TH
EEBEEIRS, F0%, BEEAHTHS Last Glacial Maximum(L.G.M)DOT — 7 1377203 LB
L IR AR Do 7208, BRI 2 Oldest Dryas % #i 14,700 SEATERIZIBVVT, Z DR
BHTiE, RLEVETH S 205 2L, Z0%, EBEHCTH S Belling/Allered HiZ /2 o722 & 2B
L, ACLs it 28.6 £ Tl L=, BNZRA-HRIZ, D 2,000 ERIZEBWT, Baikal #EDICIZY =
STRER>TWEZ EABBENT WS (Kawamuro et al., 2000), ZD%#%, # 13,000 FERiEH» 6,
Younger Dryas #i& 720, ZORBIIZE T, A H~BITET Th -7 Baikal HEBHOMEAEIR, &
HICEHZWRY L2 &2, 283005 293 ~¢ B LA L7 ACLsENROHD Z LN TE D,

Z D%, BONRBRLREMEIZEY, 11,600 FRTLIEY S, FEHRIRIH TC_LF L7z Pre-Boreal #iiC
AT, FO#H, BIZHEL VEFEHRIRNH 2CHE< 725 Hypsithermal #] (K 6,000 E#1~% 4,500

NI | -El ectronic Library Service



Nagoya Uni versity

Age (kyr B.P)

Im ,,}20 o

Depth (cm)
Fig2. Vertical profile of ACLs(Average Chain Lengths) in VER98-1 st.6 sediment core from

Lake Baikal.

/IO 1,500 /) ([2fd o TRBLPEATS L WbiLTW5, ZORE - BES(LOFIMIZ, ACLs I,
720370, 28212R8%W L, T0%, EB L6 b, Hypsithermal (2152 THA &7 72 (Fig.2),
ZDZ Lh b, Pre-Boreal HiiZ A7z, Baikal #EIIL, BEHIAOLL 25T, FLTHAH~E,
BEEERIREIT L Qo e L Bb D, ZD%, Hypsithermal £TH A FHBIERL, £OREES
RECEI RSN T LB IS,

P bdDZ &b, Baikal HEL TR, EARNIZ, BHYICIIEH, BBREYCREATOMETH- T
CEEIND, UL, —RIZ, BHH, HHVINERH L EbhE—EICRENT, FRENIATH

BUMIEHINES - TV & B 28R L FEET 2 BB 72,

2. Baikal IR HBIT HBABROEE
1) BRTEVNROTER»DERINIBAROES

PR IR b 5 E 5 FIEiEE(High Molecular Fatty Acid : LA T HMFA)DIE & A i, &
RENDEMZ L > TELN D Z L3S, B LEESEBCEREERED, 202 kb, WoHEETS
HMFA i3, BEQOHMINA~L BRI NZbDTH D, TOEMICIE, £L LT, BABbo L b EEREE
ERILLTVWEEEZLND, - T, BEORKEOESIT, HEDICEEThs HMFA OBFERND
55 Z LB TE B[R & =B, 1995 Nishimura et al.,1997), Baikal ##EiRH#EY 0> HMFA O
EE{L#® Fig.3 1277,

@ER 30,000 ERJIZRVT, #9 25,000 45725 LGM #ich i), HERETIE, HBOEdke I’]B#
IR LB EA T BB SATIC L VLM ERTWS, Z DK 5,000 4Efi2B1) % Baikal i#
HER > HMFA /%, 15~26pg( g dry sed)D&BHIZ & - 72(Fig.8), #6~TC, Baikal #lo> HMFA /3 Z
DFFIZH DA, TORRIEBAERDLrolz b MBI, ZHITH L, T 10,000 E/ID
%9 6,000 ERIOHENT, BB L K, BEESERIEBATHEEE T I EBHMLRTNS, IO
Iz T, Baikal #iH#MY 0 HMFA £3, 96~221pg DHFEATH-72(Fig.3), EDMN, % 8,500
R DAY 8,000 FERNITHIT TORIL, 96~106pg LR BETH -7, ZORRIZ HMFA 2B &
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Fig.3. Vertical distribution of HMFA(High Molecular Fatty Acid) in VER98-1 st.6 sediment

core from Lake Baikal.

BARE BEBIBEZ > 0EHE, hETHEIRTWRY, —F, BV OHFETIX, 143~
221pg PEITRELEH LTS, ZHHOHEREND, 10,000 E5i1HHH 6,000 FaHH,iT T, —MK
WIBEARBELEDNTVEE, BAKENREIZZ->=0TIEARL<, Z0 Baikal AL TIE, #EHL
VR LR S EHHICEWBKRESEREIN QW LREAND, ZOZ &b, A<t b HMFA B
25 96~221pg OEFEZ > T=BE, TORRILERICRAKRPI SN - T L HEIND,

THhHOEER I, A HAHHERY T 0O HMFA 525 26pg LA T OHEIIRHTEKENRD R, #
12 96ng L EDBEITIE, EHRICEKRER SN LERTDHZ LB TE D,

#) 30,000 £ER{H25, 9 20,000 LEFNIZANT T, —MICHIBRBIE CRBL L FTHBREA L VR EA
TWed EhTW3, ZON, # 30,000 £/12> 55 27,000 RO 3,000 FE/IICHT T, HMFA (3 24
~B5pg D% & > TV, §6-T, Z0 HMFA &%, # 25,000 £EhiH5 LGM #IZHT TORKED
IR T BRIT A, RN 2 RN e 0, HAREOBRKER -T2 LEZLND, £ DR,
%1 27,000 £ HK 24,000 FEFNCHIT T, BE - BMbOP ThHol bbb 6, HMFA X 118pg
LEVMEAETR U, 0O 3,000 EROEI, BERRTHMITAEL RV, Dl L b ZoHRFIzR
W, 1R - BEEN OB BOHEMEH -T2 b D B3, Z0%, ERETHRAERIC, LGMENIC
EBHETORES - it a K LT, HMFA |% 15~26pg L EVVMETH o7z, ZOFEHIDL, LGM #Hitk
DF 17,800 EFHLAHH HMFA 3R Bz LA LTV &, BERIAEH TH 5 Belling/Allered A D
&, HMFA i1 42~103pg OFEFEE EH L, AT, HMFA 834720 BHUTHH 245, SR
TS HBESBVMEE R Lz, Zhid, BREBRKEIRo-HIC LY, BRYORRL »BKEIEESL
ol Z b B LEERTHALEZLND, & ZA8, # 13,000 61D, Younger Dryas #liz A
% &, HMFA iI, &Iz 2lpg £CHA Lz, ZORIE, # 25,000 48745 LGMBIETICED, bR
KEWD o B ERIL_ATHEIEND, ZOBRIZBWT, BAKRERIRVDRI BT EDR
#eEE X5, Younger Dryas #1258 7249 10,000 4571725, BFORBAKBRICREY, FEHKIESHK 7C
L5 U7z Pre-Boreal Hi~& % -7z, Z D9 10,000 FE7iH> 55 8,500 4ERTIZ A>T T, HMFA 13, 143~173ng
DOFHWHADEZI->TEY, # 25000 F5in5 LGM#ICES, HMFA 04725 f:ﬁ(‘t&:ktf\*f;’f@ 6~

NI | -El ectronic Library Service



Nagoya Uni versity

THEE, BOMEZTRLE, €-7T, BE - BERKEICRS2ET, BKRBREBCHEZ - LR IH
Do LML, #8500 FEa1H2 D47 8,000 LEFTIZANT T, HMFA i3 96~106pg £ THA L, Z 0O,
—RECEAR RIS L2 b DB X b B, FRICBR~EEY, ThEPEMT I8 - BEES(Lo®
Hidew, £0%, # 8,000 FERTIZEBVT, HMFA i3 214pg & AL, % 5,000 EilcES T,
164~214pg OFEHFH TEB LTV, Z HMFA B3, # 25,000 4ER1525 LGM #icE %, HMFA O
DIp7po TeRERICHE AT, M 6~8 EEVEETR LTV =EN D, #8000 4EfiH 55 5,000 ERTICES
¥£TO, Baikal HEIIBKOMKERIE, FEILARASY, BA - BBRARRIZHT, SERMICE -
DEEZLND,

2) HMFA 257§ Rk & L AR LD DA S ik - BEOZL L OfpE
%9 30,000 ££A(1%> 549 5,000 £EATIZD, HMFA 82> HHIET S 5 A ROBILA L ORE, ¥EER
BLTNDO0%, B - BRIC L > TRE SEBERT DALY OMBEEE RS FIC L - ThitE

1T o7z,
& LT BH 30,000 AERTH B Sl N A
5,000 4ERIICE B /54 7 LR DMk R F
i, B, AR, RS "r ]
RERIZINTEN L0 5 Bf 2R L, 3
BRISHL, FCHBLE ACL OREE R p™
o (Fig2) mb, TAYITE, BRIER S
BEERTEMASEN Y, BN, 18 Nl
RBREERT Z A HBIER - TOF-EHR
fR~>TND, ZDOENE, HMFA 25734 %
KB LA s DR B Bl - BB OEL :
LOMIT, BN DS - L ASER .
nd, #-T, HMFA o8B o, # ACLs
30,000 R 5% 5,000 £/ E A BAK R Fig4. Plots of ACLs(Average Chain Lengths) against
OERIL, TTRBIIBWT, BEICES HMFA(High Molecular Fatty Acid) for VER98-1 st.6
o gl RBIC I RO % sediment core

RMLTWAEEZD,

£ Z T, HMFA 2R TRRKE L, AR ORI EE BB E: O, 2EAREENELZ R 57
DIZ ACL & HMFA OB % Rz, £OREER, MEMOMBRERE, 0.91 LEVWEEZRLEZ(Fig4 ),
ZDFEn b, HMFA ARk B & AR LD DD R - B OB(IZE, MOBEEERH B = L A3MF
o, ZOBE, 7, HEHEEYHTIZEIT 5 HMFA OFEERY, YUBOBKROEE 2+ 55700,
BUWBIRIZERY 2.5 LiEmTE 5,

3) HMFA OREEI LRR ENEF - LBAROEE

— AV & LT, BRRFRRICBOLTIRBAIEID 2L, REBARRRTEL 5 EIBRI R,
HMFA OEREE(LE RS L, Z ORI E2NANEBKEOEE AR TN 2 » FIHEELTWA Z L3RS
(Fig.3). 1 #ATEIL, #9 27,000 481254 24,000 £/, 2 » 7 B34 8,500 £E7TAH> 5K 8,000 £ERTOH
MTHo, BIEITESG - RN Thot Lt Ebh T\ 525, HMFA i3 118pg &, BEHTOEE
RLTWe, Zhig, ZOFRICEKESHEML, EERY A FIEDLIBERKE Lo L0 B
ERENTVRY, E-T, FEHI2s, b U IE—F7E oIS 20, 7K &b Z 0 3,000
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D EREIORIME, 2 & HTERME L TORRBRICEBAKESTRIBAIEM L, —REICKREISEE
L LR S > = EBRSERIOMRIZLY, ZCHTHET,

—75, BIE(LANEA TV 8,500 £E/1H> 54 8,000 £ HNT Tk, HMFA 23 96~106pg &, &
AR L LTHMEVER R LV 2, BEICBWT, ZORIICEAKRSER LW IRETRSH
TV, 0T, BEHEIEA CTOERITH 2085, BB Z D 500 FEMICE > THIE < B
D UREER, SEIOMEICE VAL T,

8. Baikal INO—RAERBOE L, TOXRERIZOWT
1) WMNO—REERE KW 5, Sterol

HIEHEREY I 3kE % 72 Sterol BFEL, Zhbid, £& LTTOo0ERICST bivd, —2I, #
WOFTv 7 hohbERENDE LD, b5 —oiF, BERSEMICE > TEREN, BNICERSNHLT
K B5bDTHD, Baikal HOHEREITIL Sterol 3, Wi, +HREEFEL WD, Z0Hnb, &L
T, MNTERSNS Sterol ZRET D720, WWTT 7 b EHHGTRIZED Sterol & L THIGH
Tu% 24-Methylcholesta-5,22-dien-38-0l & 4 Sterol & D CHEBE % -7z, £ DFER, 16 D Sterol
DWW 4 ¥, B1H, Cholest-5-en-38-0l, bHa-Cholestan-38-ol, 24-Methylcholest-5-en-38-0l, K& U}
24-Ethylcholesta-5,22-dien-38-0l & D¢, HBERE®RA 0.7 AL L, BMWEEERRA LN, - T,
Baikal i#I#ER# i, 24-Methylcholesta-5,22-dien-38-ol &3tiz, Zi & 4 FEED Sterol 73, FL LT
Ty N RRRICEDL, MIRO—REEREZRBLTNIbDLEZLND, Thb bEEHAREL
7z Total sterol(Plankton-derived Stero) % Fig.5 (TR T, Z @ Sterol DIEEFAN L, RFFICBNT, &
WIeRERIZIE Baikal MIRNO—RAEERIIELS, —F, EERFERICBOT-REERIIFH WS ER
BRONID,

Age (kyr B.P)

erived Sterol
(4 g/g dry sed.)

Plankton-d.

Fig.5. Vertical distribution of plankton-derived sterol in VER98-1 st.6 sediment core from
Lake Baikal.
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2) BRAR X WPO—KAERER L O

BED Baikal #id, AHESDRL, KERBEV, M T, BXREHTHLD, —RAEERNR,
TLADVIRNHTH S, #-oT, MNO—REERL, RBEOHRKERICL-T, RELBEEHIENELD
3, Baikal OB XE~OFRBEOERIIE, KEL DT T3 OON—IBEBEZLND, 2FD, O3
BEFOBEREEANPERE E CEBATD, O LICHEET IRBENSHBMED U TR~ L ER S
ha, RUOQLEoOLQOMENES L TNHEATH D, BED Baikal M TIE, RBENEE, B
B LREE THEIESD Z R BIBBR LTV AENDS, FEICERRL, ~FE2ELT, gy
—IZHLTODERE D, 1994), ZOFENDL, FBEEZLSBICEATZTREAS, Wikdnc LEE CBa
T HHEIZL 5T, Baikal FIOXAROERE S X L T35 LidE 212V, —F, Baikal #E3i3,
ZHHE TR, LABRKERDROHEETH S, 20720, BROEYL, KR, HBAIHIRITS
BB ORE X - THDAERB EOREREN, WiktheBKiz L > THRWIREh, N~
RENDHEIIRD, ZOBC, A IVHTIR, WAOBXIZEB LD b, BAICL > THREICE: L
DMINA L RBHEDGER SN, REROEMBEERINTELLELLND,

Z 2T, RIETHEWR L-BFEH 30,000 /1~ 5,000 FERMZOBKEOELE, —REERBOE(L
& ORNCBSEMR H B0 EHEND H1-DIZ, FHENOEEL LD 8% HMFA & Sterol & OFi# OBEE
BN OVTHEER R - 7R, HEMRERIZ, 091 EEVELRLE(Fig6 ), =2 TREOAREL,
BERES BN Z L0 D Tidde L, HEO—RAER L FRIZ, Baikal O—RAERIT, [UEOERBEIZ
LAHBLVYL, FBREOHKBROEHCL - T, MSEEEZT TR ENWHIETHD, L, —fiC
REFITBWTE, —REEEMMELS R0, ZOELSHOKRTTH HH 27,000 FRi~F 24,000 /1D
B, BoKES—RICEML, 2RISR L T—REERLELS Rl L B3RH LN =(Fig3 & 5 ),
— 77, IREBEHNCRB VT, RIS —RAEERPE S 258, ZORBEHOR T TH 55 8,500 ££41~4 8,000
EFTOHIM., BARDS—BICRD LEDIC8bY T, —REERLEL 252 LABRDLN(Fig.5),
P — PLEDENS, S AT B,
72< & H# 30,000 FR1~H9 5,000 FERTIZD
—WAERL, BHFOKRICEEEBLV D,
3 MKk o T, MBIk LM ENS
KEEBOLEEBZL - THREENTWEH
25, WE OV EREMD b HRATI D,

~

~

Plankton-derived sterol
(ug/g dry sed)

L ™ P
HMFA( «g/g dry sed.)
Fig6. Plots of HMFA(High Molecular Fatty Acid) against plankton-derived
sterol for VER98-1 st.6 sediment core from Lake Baikal.

250

R )
U LORERD S, @F# 30,000 FHICHT 5 Baikal #l, RO ORDORKME - RELBIORKEE,
WROBRIE L DLERTE D,

1) Baikal /&0 T, EANIZ, BHBITIIY VR, HOINOETROEEOREY, EE
HCREAHOMWETH -1, LaL, B, JUBRRH & Fbh SRARO—KRH
WBWT, TREN, FATEEHPILDE > TWEP#Fo T,
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2 —RIZ, BAHLFEIN TV ARRICBOTIE, Bk ad, REH L SN DK
T, ZVEAZTRT, B THERARIZR ) BmOER, X, %ETHIEVFH
BHoT=ERR- T,

Z ORI D) LA DT & ORI EY EBINIRY i, Baikal HELI O
WAOELDEBER DO— MK TH BERMHE ST,

3) T b EFED Sterol DIEESF & FIT LTz Baikal lO—RAEBOE(IT, K
ﬁm%mf,%%&%ﬁ?&<,ﬁ%&ﬁﬁ?m,%w@m%ﬁbtc%@QM®i
BOERIL, BEhLMINA L RBEEERTA2BKOEE THLIENP B RSN,
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Climatic and Environmental Changes Recorded by Organic Molecules
in Lake Baikal Sediment Core over the Past 30,000 yrs.

Mitsugu Nishimural, Makoto Shimokawaral, Toshio Nakamuraz, Kotaro Watanabel,
Ryoko Senda’, Takayoshi Kawai’.

1. School of Marine Science and Technology, Tokai University.
2. Center for Chronology Research, Nagoya University.
3. Graduate School of Environmental studies, Nagoya University.

Although paleoenvironmental studies have been actively carried out all over the world, little has been known
about the climatic and environmental changes especially in Eurasian continental interior relative to oceans and
the land areas close to sea. In this context, we have been attempting to obtain such a paleoenvironmental
information for the past 300,000 yrs recorded in a sediment core from Lake Baikal located in the interior, using
various organic molecules.

From results so far, it was revealed that the flora and precipitation around Lake Baikal and the primary
production of the lake during the past 30,000 yrs changed with the following features :

1) Basically, the flora was tundra or desert grass in cold periods and taiga in warm periods. But, it was
indicated that such a glass and taiga prevail for certain time period even during so-called warm and cold
periods, respectively.

2) In general, precipitation is low in so-called cold periods, while it is high in warm periods. It was evident,
however, that precipitation was sometimes considerably high in a cold period, whereas in a warm period, it
was sometimes a little bit low. Despite such conditions, a high relationship was found between the changes
of precipitation and flora around Lake Baikal, indicating that one of the major factors controlling the land
flora is precipitation.

3) Based on the vertical distribution of plankton-derived sterol in the sediment core, the primary production of
the lake was low in cold periods and high in warm periods. A high correlation between the primary
production and precipitation was strongly suggested that precipitation determines the primary production of
Lake Baikal through a transportation of nutrients from land.
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