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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) (%, vs PDB) (year BP) (NUTA-) (year cal BP)

Ver98-15t.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

Ver98-1St.5, 1B-20  19-20 -27.8 8095 = 57 6906 9237-8985

Ver98-1St.5, 1B-47  46-47 -24.4 23146 £ 91 5723 -
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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 Cs1) in the Ver98-1 St.5
sediment core.

BEEICBWT, C27 n-Alkane DEFEERIIZ < (FH 700 ng/g dry sed.). FRHRIT
BT, #icdianiE (35200 ng/g dry sed.) Z/RL7zZ. —7H. C29 n-Alkane &
X C31 n-Alkane DEFEEBDMICBNT, REH - RRE OB TOHBIREITRD
SENBMo Tz, [BOEBIZHES BEHEEROEBI/NIWERBAE LT, BRBicHT
% AEEH®E n-Alkane OEEFEMNEMNL TW-Z ENEZ S5ND, Ver9s-1 St.5 il
D C27-C31 n-Alkane DRERFBRIMARELIT -32%0 5 -35%DfEZRL., ZTNETD
L5 (Davit et al,, 2000) &[RRI, HEHIRORBEONA J)VHEDROEEIC
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BHBEICEWEZR U772 (-20%00) 5 -38%o, Fig.2, Watanabe et al., 2004a) , ZFUd. Fi
B ¥ O BEAE NHIFR X N2 WBIBCR TOERRRMERRITIC R > T, RERRFHMAESF]
MEUERBRIZEZ2HDTH S, #oT. [UEEBHFICBWTHIRNNOHE 1 4
COBERMERE. B L ITHENOBRMNTON, DNDOESKILORRNHEREY + T
7 < HERBY-KER DS L <IEHKF TR Z TW = RSN E N
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Figure 2. Depth profiles of AMS "“C age, stable sulfur isotope ratios of total sulfur and
pyrite (634STS, 634Spy), concentrations and stable carbon isotope ratios of squalane, hop-
17(21)-ene and BB-homohopane in the Ver98-1 St.5 sediment core.

Hop-17(21)-ene DEERITRBEHI TL < (1T 53 ng/g dry sed.) . BRHIZHNWTH
RVME (FH 8 ng/gdry sed) ZaRLU7E (Fig2). —h. HABICEWREFAMMAELZ R
LRIz TOA, HlEEER EE 2 5N 2E8LEY (Squalane, §°C = - 46%0, &
K 12 ng/g dry sed.) ZHRH L7z, 512, BWRERMALLZRLUZBIZBWT, N
757U T EBEEEDT THD Hop-17(21)-ene DL E k5= RN EL MU D @ 1T LT
9%0 HIHA (-35% 5 -44%0\) LTNB T EMS, BIUEEOHRITHED A5 VB
{ELHEOFERRAREINz, BIRBEBETTCBVWTAY VEREMEOHT AS
ALY VEBACHENHEANICERDIAA, FATEIEICXID, TOMENERT
HEBYORERBRINMAELLIIE LS 25 I ENHEZIN TS (Summons et al., 1994;
Whiticar, 1999; Thiel et al., 1999) . MmN SIRBEH A DO KEERS HIRIC B W THIELE
TTDHTIERLS, AV CREBOSERICELU TWEREEREZSNS., pp-
Homohopane D FERIZIRBHI TL < (K 1000 ng/g dry sed.). EEHIZBWTIIK
HIRALL T THD, TOC OofiEmWHBEZR L ¢ = 0.94), ZERBFRALALL
W -31%07 5-35%DEZER L. NT T U T OIEETNE Y O HHG B ARITHEWIESR
fELIERRICED2DDEEZSNS,
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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 pg/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"3C of bacterial biomakers and 8*'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), 21f(H)-homohopane and
178(H), 21B(H)-hopane dominating (up to 1045 and 381 ng/g dry sediment,
respectively) in the Holocene. 178(H), 21B(H)-homohopane and 17B(H), 21B(H)-hopane
vary isotopically in a narrow range from —30.8 to —34.7%0, which suggests that the -
hopanes could be derived from chemotrophic bacteria. Hop-17(21)-ene in the YD
becomes more depleted in PC (~ -43 %o) than that in the Holocene by ~10%o, implying an
increase of methanotrophic bacterial activity. In addition, squalane is depleted in BC (-
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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