N VRN & £ B IFRAL M DT L NIV ZE B SRR A
B Y, SEMS D, EHTE?, RRERY, WEETY, Wasm

) HEAENLRFERLGEER, 2) RERFBESAR, 3) ATBRREEREER
BMR L 25—, 4) BEHBREREREEREF, 5) AR RERERRELHAR

INA JDVIRE R R R B P O & o FEBERRILKE, KON 71U 7 HREH#
DFTHDHRIN) A MEEMDAFLUNNRERZBRMAEILMTZITN, BERITH
FSEANT T U T EBOET EREBCOZERZT > 2. SEOKIAN 5 5EH A
DBITHICBNWT, AY VBN T T7OFESBERL TV ENHESMNIR
272, ZOMERIE. BEICBIBZKBEZEITHIS L THABRMZL, L I3
DTHES B> TV EZRBT 5,

arwic]

R TEEREICAET BN A)Vid. HRERS (3000 HERNTHERK) . RE
(1634m) TH V., BBEFBE RO —DTH 5. NA HIVEITITELE 2000 LA LD
EYINFEEL. FO2B3 NEEFETH . HATROEVWEYZRIEZFFDNA 1V
BOBMARZEOERNREELEET S L3, [EBEKRBE—EMOHEERZ
fREHT 5 L TIHFEICEETH S, LHLrLans, N1 AHIVECBT2HNREDE
ERHNEDEEDEBICI DN TIETHBRENRINTVRN., BRIIKERELT)
IIEE UK ERCHINEBIE B TREOEE. RUEBHIIB T 2HNEEDH
BICHT2ERMIERTH D, N1 VBT 2 HNER LB TRE O BRAEE,
BEORZDEE A=A LDERIL, MBI 2WERBRCEVFEHOL/L. KHE
TRKIBERA N Z AL FICHET 24 IREMa iRt 5
BILRE FICBT DAY VAERICHEN, RBOKEZRFMAESBIVER SN TN
% (Whiticar, 1999), =T, NZ 51 7RmMEAE REICER T 2 ISELEWD
RERBEAMAELIIZ, A 4K - BIEARZHEETSHERELTE<AAEINT
V3% (Thiel et al., 1999; Burhan et al., 20027)° AR TIEZ, NA VBB P ICEETS
5 EFEEMED T ORERBRMARLLZE B WEZINA IVIBIICBT BN 57U 7iEgHD
i, RUE I LRI NSHNBRILETREDOEEIIDNWTRNS,
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[FRUBH & T ik]

1998 5 8 B, /NA /1)Ll Academician Ridge (53°44°33”N, 108°24°35”W; 7K¥E 325m)
B WTERENE 724 10m OFARHERY R Ver9s-1 St.5 (B E R ALk X 5— ;0181
~8, %725 HEMICHHY, Watanabe et al., 2003, 2004a) Z /=, lem IR Ttk %
Mo L. TRON-BEFRMALLEEMMHEZRANTEERREORERMIKLL
(87Croc) ZHE Uiz. {BL8"Croc DHEFITIE. 6M-HCI 1 & 0 i B AL %
UZzid Btz Fl iz, .

YEREM) H DB 5> T D 43 HT 1. Watanabe (2004b)D HIEIZHE > TIHFHON . ZfE 51em
XTOREDER ZERIAETHER., SUATINVAEILICEO 08 - BRL, &
5N7ba¥WZ GOMS kW GCFID ZHWTRIE « FB L=, B4 DEESFOR
TERFB RS IT GC/CIRMS 1T X DBEIE L 7=,

[ R & EE]

Table.1 17 Ver98-1 St.5 HEREWFEL O U R B EINMAIC X 2 ERBIEHERERT,
WREE L 2-7 ecm/kyr TH O, 37 EEHITED > TREIELS BB ERINZED 5N
7=. 1HERIEARE GEFH) ITBWT., TOCEFEIEE < (F1 10.3 mg/g dry sed.).
W BAOKIAIT BN TIE, TOC BFRITMEWE (F15 3.3 mg/g dry sed.) ZERL 7,
8"Croc 13-29.3%0 > 5-21.1% DHIFE TEE L . BERIICIIEWE (B 27.0%). %
WHEICIZEWE (F1 -23.6%) Z5RL. TOC DERICHENS Croc 2VNE L7251
MASEARRICERD 57z (Fig.l). BEBHICRWTIX, BWREBFRMAL 2 - FH
ISR REICHER SN, KHIKEBSHICBWTIREWRNMAKLZFEDOEEY O
ENBEND 072 EERT. TOXDIRE - Y1 2 INIZBITF56"Croc @
BRI 2L, WENER SN 2R ORBENREZBERDZZLICLDbDES
Z6N5,

Table 1. '*C ages for total organic materials in the Ver98-1 St.5 sediment core

Depth 8”Croc  AMS “Cage Lab.code Calendar age

Sample name
(cm) (%o, vs PDB) (year BP) (NUTA-) (year cal BP)

Ver98-1St.5,1B-3  2-3 -25.0 3877 £ 30 5722 4350-4250
Ver98-1St.5, 1B-10  9-10 -27.2 4853 £ 34 6903 5613-5497
Ver98-15t.5, 1B-20  19-20 -27.8 8095 = 57 6906 9237-8985
Ver98-15t.5, 1B-47 46-47 -24.4 23146 = 91 5723 -
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AMS “c age TOC n-Alkanes -=--+= %o, vs VPDB
(kyr BP)  (mg/g dry sed.) (ng/g dry sed.) —+— ny/gdry sed.
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Figure 1. Depth profiles of AMS '*C age as well as concentrations and stable carbon isotope
ratios of total organic carbon (TOC) and n-alkanes (C27, C29 and C31) in the Ver98-1 St.5
sediment core.

BEEICBNT, C27 n-Alkane DFEEEIIZE < (FEH 700 ng/g dry sed.) . FHHIC
BT, FITDenfE (F3 200 ng/g dry sed.) #RU7Z. —H. C29 n-Alkane &
N C31 n-Alkane DEFEEEBLDMHICBNT, BEY - BHEH ORI TOHEKLELIZRD
SNBMo Tz, [UEOEBIZHESEHEEROEREN/NEWERAEL T, ZHHITHBT
% BEBEH¥E n-Alkane DEFEEINL TW=Z ENEZ5ND, Ver98-1 St.5 ikl
D C27-C31 n-Alkane DZERFRFIMAELLIL -32%N 5 -35%DEZRL. ZHETD
W (Davit et al., 2000) &[FIFRIC, WK RO /NA H)VIHELROHEEIC
BT B EYPERTH oI EERBTHHETHH =,

RGP SEBHANOKJUEBSRHRICHINT 2BITBNWTOHA, HikFA AL
BABEICEVWEZ R U 72 ( -20%071 5 -38%o, Fig.2, Watanabe et al., 2004a) . Z 3. i
BEHE D HAS IR X N WBIR TOERIZRERRTTIC K > T, KERRFMES 5
MECEERICED2DBDTH . /o T, JEEBHHEITBVWTHANORRE 1 4
> OBEMEIE. B LIIBEANOEREMNMTON., DOBESKILOERNHERE Y+ T
e < HEE-KER S U <W3HIKH TR E Tz RN E W
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14
AMS 'C age cwepee %o, VS VPDB

(kyr BP) (ng/gdry sed.) o ng/gary sed.
00 5 10 15 20 25 0 246 81012 20 40 60 80 0 500 1000
’] (38‘77 i: 30)‘ L T T T T ¥ ] 1 1 T 1 T T L v T ¥ %I
10} & (4853 % 34) > Squalane :
_ ;
g 1 ® (8095 + 57)
NS v
= X e
% 30 % 3 %
= i '3 . 1 éf
40 ] . 1
34 ! ; 1
@ustonel| & O ST |} Roo.17 2V'1 ‘
50 o 634S gt fp- (v )-ene“ﬂﬂ-Homohopane_
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Figure 2. Depth profiles of AMS '*C age, stable sulfur isotope ratios of total sulfur and
pyrite (8°*Sts, 8°*Spy), concentrations and stable carbon isotope ratios of squalane, hop-
17(21)-ene and BR-homohopane in the Ver98-1 St.5 sediment core.

Hop-17(21)-ene DEFERITRBHI TL < (F1F 53 ng/g dry sed.) . BB ThH
7 E (E1 8 ng/g dry sed.) ZRUT= (Fig2)., —7h. BABIZEWRERMALE R
LEBIZBWTOL, BBk EEZ 2 5N5EREAY (Squalane. 8°C = - 46%0, B
K 12 ng/g dry sed.) ZHH L7z, I 51T, BWHRERMAKLLZRUIZBIZBWT, N
75 TEIBEEWDT TH S Hop-1721)-ene DL FERFBRIMARLLIMBD BIZHART
9% HIED (-35%0N 5 -44%eN) LTWNDB I ENS, BIUREOHERITHED A VEE
LRI OF S RKORBINE, BETXERETCBWTAY VEREMEOHT AS
CEAY CEBCHESMBERNICER DAL, FIATAI LK, EOMBENERT
LEDORERZBRMAELIIMELS 7825 Z EDHEIN TS (Summons et al., 1994;
Whiticar, 1999; Thiel et al., 1999) ., ZE D SRBEHNOKEES HIHICH W TRERR
TEDARTIEHRL, AV HREBHSERICEUCTWEREERNZZ 5N S, Bp-
Homohopane DEERITIEBH TL < (BK 1000 ng/g dry sed.). EHHIZB W TIIR
HIRALLTTH D, TOC ONMEENHBEZRLZ ¢ = 0.94), BERRFENAL
W -31%0 5-35%DIEZR L. INZ T U 7 OIEENRE Y O e BB RITHEWER
{ELERRICEL A DD EEFEZONS,

—202—



ABHEIZE D, 100~1000 EZX 7 —)L ORABRKBRELZENIHIGL T, N1 AL
HIOHIKER/ING — N L, HNICETTHRENFRIN TN Z EAVREB X
Niz. TORIT, BRERMEBEBRZFHWTNA AINVBHOBNNT T 7iE81OH
REVOTHRALZIEICE>TELNEDDTH S, FO— NIV REEREL T
CEE LN ERTTIRE ORI, MICEZRBRWENSHREZREDNA )
HOBMRNICBIT 5B8BENDEBOEBLICERBEEL 5 A REENEZ SN,

AR O—ERIE, M EEAN BAERF RS IRERFEB R E Z T Tirbi/,
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Several organic geochemical studies on sedimentary photosynthetic pigments, lignin
phenols and lipids from vascular plants have been conducted using Lake Baikal sediment core
[Orem et al., 1997; Tani et al., 2002]. However, these investigations have not elucidated past
limnological conditions such as redox changes in Lake Baikal. The sulfur isotope
compositions of pyrite indicated a variation of SRB activity in response to glacial/interglacial
climate changes [Watanabe et al., 2004]. In this study prokaryote biomarkers including
hopanoid and acyclic isoprenoid compound will be examined for the sedimentary profiles of
bacterial activities including methanotrophic bacteria. Organic compounds of higher plant
origin, such as high molecular n-alkanes, n-ketones and n-alkanols are relatively abundant in
the Ver98-1 St.5 sediment core (up to 5.6, 1.8, and 11.7 ug/g dry sed., respectively). The
abundance of partly autochthonous organic matter, such as phytol and low molecular alkanols
is relatively low. It has revealed significant difference in the molecular composition between

the warm periods and the cool periods, which is consistent with the organic carbon and total
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nitrogen concentration and TOC/TN ratios. The increase in terrigenous organic molecules in
the warm periods can be explained by the increased inflow of river water.

In the deepest part of modern Lake Baikal, ca. 9 mg/l dissolved oxygen occurs, which
suggests a large-scale vertical convection in the lake in spite of its great depth (1634m).
Watanabe et al. [2003] suggested less-oxic conditions of Lake Baikal bottom water in
climate transition periods, such as Younger Dryas (YD), based on high TS contents (up
to 13mg/g dry sed) and high TS/TOC ratios (up to 0.5 atomic ratio), being much
larger than average TS/TOC ratios of freshwater and normal oxic marine sediment. The
high TS/TOC are usually observed not only as a result of less-oxic condition but also
diagenetic pyritization. We have measured 8"C of bacterial biomakers and §*'S of pyrite
through the YD event (ca.12kyr B.P.).

Hop-17(21)-ene is the most abundant among unsaturated hopanoids
throughout the Holocene and YD sediment (32-68 ng/g dry sediment). Furthermore,
high amounts of saturated hopanoids are present with 17p(H), 21(H)-homohopane and
178(H), 21p(H)-hopane dominating (up to 1045 and 381 ng/g dry sediment,
respectively) in the Holocene. 178(H), 21B(H)-homohopane and 17f(H), 21p(H)-hopane
vary isotopically in a narrow range from —-30.8 to —34.7%o, which suggests that the Bf-
hopanes could be derived from chemotrophic bacteria. Hop-17(21)-ene in the YD
becomes more depleted in C (~ -43 %o) than that in the Holocene by ~10%o, implying an
increase of methanotrophic bacterial activity. In addition, squalane is depleted in C (-
46.2 %o) compared to the total organic carbon by 20%o. Such *C-depleted squalane suggests
that archea have directly or indirectly introduced C-depleted methane-derived carbon into
the biomass. The methane-involving anaerobic bacterial activity suggests the decrease of
dissolved oxygen content in deeper part of Lake Baikal at the YD rapid cooling event.

These isotopic signatures suggest that less oxic conditions associated with a water
circulation change occurred rapidly within a time interval of less than 1000 yr in response to a
global climatic change at the late Quaternary. Since lake water circulation exerts a great
influence especially on the geochemical cycle and biological activity in Lake Baikal,
reconstruction of paleo-redox conditions and water circulation changes in the lake are
indispensable to identify detailed changes in biological activity and lake ecosystems with

respect to climate changes.
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