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Vegetation History of the Baikal Drainage Basin during the Last 250,000 Years
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A sediment core from the Academician Ridge of Lake Baikal was analyzed for pollen
and siliceous-shell fossils in an attempt to evaluate the effect of climate on terrestrial
vegetation and aquatic productivity in and around a intracontinental lake. The
vegetation history of the Baikal drainage basin was reconstructed on the basis of
palynological data, and it has been clear that 15 distinctive episodes of the lake
conditions are recorded in the cored sequence: stage H (cool and dry : 250 to 244ka),
stage G 3 (warm and wet : 244 to 232ka), stage G 2 (cool and dry : 232 to 225ka), stage
G 1 (warm and wet : 225 to 190ka), stage F 2 (cool and dry : 190 to 170ka), stage F' 1
(cool and wet : 170 to 130ka), stage £ 5 (warm and wet : 130 to 113ka), stage E 4 ( cool
and dry : 113 to 107ka), stage E 3 (slightly warm : 107 to 95ka), stage E 2 (slightly cool
94 to 90ka), stage E 1 (slightly warm : 90 to 74dka), stage D (cool and dry : 74 to 35ka),
stage C (slightly cool : 58 to 41ka), stage B (cool and dry : 41 to 16ka), stage A (warm
and dry : 16 to Oka). The palynological results show an abrupt expansion of coniferous
forests in stage £ 5, representing the simultaneous onset of climatic amelioration in
Siberia with global warming following the last deglaciation. Biogenic silica content
suggests that the fluctuation of surface water productivity has been synchronous with
the changes of terrestrial vegetation, and the high productivity is ascribed to increased
inputs of nutriments and dissolved silica, which were liberated by biochemical

weathering of primary minerals in the watershed.
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Fig. 1. Map of Lake Baikal showing the location of the core used in this study

(VER96 / 2 St. 3).
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Table 1. AMS radiocarbon ages for the Academician ridge core (VER96 / 2 St. 3).

according to Nakamura (1994) and Oda (1994).

0 “C correction

Depth TN TOC 6 13C Analytical age Corrected age lo error

(em) (wt %) (wt %) (%) (yr. B. P.) (yr. B. P.) (yr.)
9 0.19 1.64 —28.08 3,590 3,520 80

29 0.13 0.99 —26.88 4,590 4,550 90
49 0.26 2.36 —28.64 6,480 6,380 90
69 0.19 1.90 —28.15 9,260 9,150 100
89 0.15 1.33 —28.53 11,800 11,640 130
107 0.10 0.84 —28.83 14,630 14,410 140
119 0.05 0.33 —21.33 20,770 21,200 230
159 0.05 0.28 —21.78 22,540 23,010 240
226.5 0.07 0.45 —22.82 29,770 30,540 490
296.5 0.07 0.46 —22.80 33,260 34,470 690
326.5 0.08 0.37 —22.77 33,810 35,140 760

FEHAEI IS 0 © BB O B 23R L7z, WE

U 7o HEREIR A B Y 72 0 O fEk) « e 1B HERTY) &

O CHIRRAE L, HEREIHIGLART S 72 D o (bR - g
Fi ARk 1z,

i > ) A G AT

iR ) A E R T v )i sk o L)
ToOFNETHE L 7. L 2otz alE 10 ~ 40me
R LK B & OHRAER A i L, ZARK TR L
o RICR O S H i, 85°C DIRFE/KHEF ) v

LRI TT S WA O TIERE v ) A A LAz, 2o
B WT, FEEEASFE 7 5 X =2 F T
il (ICP 61E Trace /\nalvzel) A WT S BEU Al

CTREEPIcEE N ED
”]” lufl{lllJ_Lf._ Al dﬁm’c
iRy ) hEfEE L

SEEANEL 7.
o Sitg A #E LT
Si G mAE s

+\L f‘r/\

Y /kh_ EE 2 10 - 20mg O KRG S W
<, A — [T CRIEE S i (B3 SALD-3000)
’a’:ﬁﬁ W, 0.1~ 2,000um OFIPH TR A D 51
BB TR O R A NE L 72, Fig, 210R Lok
BEDOHIE N3 AR% T L TH S

ES
AR

ZERE 322.5em £ TOMEREHZ > LT,
HACDME 41T - 725 (Table 1),

e AEITALN
A7 ak TR

326.5- 119cm O IR EHS 0.33 - 0.46% & o T
K<, oo "C/UC MRS T/NES WL T &
S, AR TIEEERL0T - 9em TO B EFEN AR D A
ML 72, 15 S AU 6 W 107em PLTE

DOHERGHE (Fig. )&k 5b &, HEE107T-9em T
136.4-194em / kyr ThH O F#in o Eicmm» - T
i 1o < s BRI B B

1Lk 9 #r

Bl RT3 Pinus, Abies, Picea 3 & U Larix H3

PFEH L, < FNIC Tsuga MREMT 5. F#SEILLEL
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Fig. 2. Stratigraphic changes of Grain-size distribution, Biogenic silica content

and Pollen and Spore concentration of core VER96 /2 St. 3. Chronology of the

core based on AMS "C ages and climatic-proxy correlation with the standardized

SPECMAP curves * .
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Picea © %1% 870.5-853cm, #EE 833.5 - 809.5¢m
& REE 660 - 600cm 1 45 W T 2,000 ~ 30,000grains /
em® &L PFET B A, FEE 550-515.5em & 471.5-
45T5em B X G E 100-0cem 12 4 W T 2,000
grains /cm® LI N DL, Zfho i Tid 4 <
FEH L2,

Larix @ % 660.5 - 594cm, 21 835.5 - 807.5¢m
& PR 868.5 - 851.5¢m 1T 45 L T 500 ~ 6,000grains /
em® EZEL, HEE 549.5-511.5cm & HERE 4735 -
461.5cm 1T VT H 200 ~ 500grains / em® & L&Y
ZHEHT 5. TOMOBIET 34 FEH LS.

Betula : Betula >\ CTH{#IT B. albae T & B.
nana BIZXHI LS > t2hs, D% <L B. albae !
THh - 7. HEE870.5-854.5cm, HE 833.5-809.5
cm, R 660.5-598cm 5 L U 105-0cem ITh WL
T 1,000 ~ 20,000grains / em® & Z 4 A, HEE
547.5-515.5cm & & & 471.5-457.5cm T i3 500 ~
1,500grains / em® &0 <, Zofho FHETIE I &
AEEHR LW,

Alnus % 874.5 - 853.5cm, 4 835.5 - 813.5¢m,
ZRIE 660.5 - 594em, R 539.5 - 517.5cm, ZERE 483.5
-457.5em B L EE 104-0cm 1< B W T 500 ~
10,000grains / em® & % pE L, % 321.5-271.5cm
T3 100grains / cm® L Fn TDE W, Zofho
JBHETIZIE E AL LIV,

Salix © 1% 876.5 - 849.5cm, % 836.5 - 801.5¢cm,
R 666.5 - 592cm, FEIF 549.5 - 447 5em, A 323.5
- 295.5cm B L UEEE 109 - 0cm 124 WL T 300 ~ 5,000
grains /em® & ZPFET H1E D, FERE 757.5 - 666.5cm
IZHB W TIF 100 ~ 600grains / cm® FEE T/ WA
SHENT S, ZoMofEETIHIEEAEER LW,

Gramineae® & U Cyperaceae : £ 870 - 853.5¢m,
PRI 833.5 - 809.5cm,  ZERE 660.5 - 594em, R 547.5
-457.5cm B K TR 94 - 0em 12 48 W T 500 ~ 4,000
grains /em® &% EH T A48, FE 752.5 - 688.5cm
T 200grains / cm’® FEEE EfEMICHE L, FofthofE
HETRIFEAEHER LIV,

Chenopodiaceae : % 870.5 - 851.5cm, %% 660.5
- 594.5cm, FEEE 552 - 453.5em , FEEE 835.5 - 809.5¢cm
B LU 108-0cm 123V T 1,000 ~ 5,000grains /
em® EZKPEHT A, BB T57.5 - 668.5em & FERE 305 -
300cm T 100 ~ 600grains / cm® LI K & /D Wi his
bEEH T 508, fthoBAETIZIB E A EHENAED 1
5,

Artemisia © R 870.5 - 853cm, I 835.5 - 809.5

em, I 662.5 - 592cm B K CEE 94 - 0Oem Tl 1,000
-8,000grains / cm® & ZPET L. FEE 491.5-4575
em, R 750.5 - 674.5em 5 K U 552 - 511.5¢m
T (& 500 ~ 2,000grains / cm® DFEHTH 553, FE
321.5- 299.5cm {4V T 100grains / em® FREE & Hik
DTHELLEH LIV, ChDADBHETEERL
L,

Cichorioldeae : (FI1Z2FHEA 8 L T 100 ~ 600grains
/em® FREOFEH S 5.

PR > ) A SR

0 - 50wt% OHIPHTHEE O 2 WIgHE & /D7 W g iE 4
o4 (Fig. 2). % 876.5-870.5cm T3 3 % &
FE LD, PRI 870.5- 797.5cm Tl 8-40% & %
<, FRICHEIE 868.5 - 849.5em & P 832.5 - 809.5¢m
T4 30-40% & Kb TE O, ZERE 797.5 - T47.5cm ©
B0-1% &MmdpThind, o LA OEE 747.5-
6605 TIHE2-5% MEEHFEEHV., FEE
660.5 - 588cm Tid 30-47% i L, 4alklZ@E U T
b EAmME. P 588 -554ecm TR 0-1% T
FRdi D78 O PRI 554 - 443.5cm T 5 - 30% D
TAM L, Y 546.5cm T 22%, % 515.5cm T 33
9%, H 488.5cm & 460.5cm T 20% & FNE A
flia & 2%, ZEEE 443.5-321.5cm TRET0-2% &
BTLIEL Y, B 321.5-270cm T} 2-6% T
AT 2. B 270- 110em TR 0-2% &
Fadd TAIs <t b, B 107 - 5dem T 4-10% &
BoHETOWMNMAR SN S, ZEE 54 - 28cm Tid Bl
Il - T 10% 76 30% &4 2. 1% 28-0
em B WT I 30 - 429% & Fd TEWWMiT A .

(RE R

R LB & R T, RO ¥ 4 — iR s
EONSEB LN S (Fig. 2). HEEBETE, 916
1 0.3-200um T3-4 um ICHW KB AL, EPH»
DA AT, —J7, HBERTE, i
0.3-600um B VT 30-40pum & 80um L (d 120
am P TRERORICE L, SHifiih 10% 2 A 52 &
ME L,

£ 2=

{E¥y Tk BI
AFiTIEVERIG -2 St. 3 a7Iic>WT, LG
BLUBENIEHOHAGEDLENS, LITNoERE
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(Fig. 2, Fig. 8) #& 7. T TofbpiioZi(l
FRUEEB IS DR ARLTWS W L HA
S, KEMICTEMIREOZ WIGE R BPKIIZ, Wi
g EEE ORI TE 5

{ERyar H (878.5 - 871.5em) © {Efi#a4t 1,000grains
/em® PUF &b TO a5 <, RABHE OFEN AN &
ALV,

BB & G3 (874.5-847.5em) : {EB A& A 10,000
~ 60,000grains / cm’ MO TE ifl‘-‘»‘é*uvf@ Abies,
Picea & U Larix, LR O Betula, {XA%HD
Alnus & Salix, # X OEAFNLZET 5. #EHO
Pinus OFERZENIEEL W0,

{E¥ A G2 (847.5-835.5cm) -
grains / em® LU Moy T/0 45 <
MEEAELD

fEW Ay G1 (835.5-807.5cm) © {E¥ 845 20,000
~ 90,000grains / cm’ Hdd T2 <, EHERO Pinus,
Abies, Picea # & U Larix & 7% %EL¥ER O Betula,
{EARH D Alnus & Salix, & C"i’?"_*?‘iﬂﬁi’%’?}?’d“

e 4r F2 (807.5-757.5em) @ {E #2 A% 1,000
grains/em® PR EfmHTOu, HAHD
Chenopodiaceae & Cichorioideae 23 E M ICFEH T 4

Bk P11 (757.5-660.5cm) @ fERFA & A 500 ~
2,000grains /em® &b <, BEAFEO b, [EhiC(K
AKID Salix HPEHRT HDATH S,

{EF+r E5 (660.5 - 592em) @ {ER &A% 50,000 ~
150,000grains / em® &fsd T <, FHEEH O Pinus,
Abies, Picea 38 £ T Larix &, #HEEILYERO Betula
BLUBEAED Alnus, Salix B X CEAFNZHE S
5.

By B4 (592 - 552em) @ fE¥#AEEAY 1,000grains
Jem? PURN Efrod T <, RABTER OFEHANE &
A E T,

{E¥rar B3 (552 -511.5cm) @ {E¥#) 8 i A32,000 ~
12,000grains / ecm® &% <, {KAFHD Alnus & Salix
BLOBAKHEMSENLT 2 30, $EEM O Picea &
Larix # & UL O Betula 230 1< 5

By B2 (511.5-497.5cm) © {E#) #8525 1,000
grains / em’ f£IE S My T/ <, EAKO Salix B
L OB AR Chenopodiaceae & Cichorioideae 735
thd 5

{E¥4r 1 (497.5 - 447.5cm) : fE¥ 2 mA% 3,000 ~

10,000grains / em® &% <, {KAFD Alnus & Salix
BXUHAHEMNEZES 2130, $EEH O Picea &
Larix & O ELYER O Betula 230 12T 5

{E ¥y % & 2% 500
ARAFHER O

fEfrair D (447.5-319.5em) © {E B #8 & A% 1,000
grains /ecm® LI N Efrod T s <, RABEAER o
HAsE & A E W,

{Efrir C (319.5 - 295.5cm) - {EBY & &L AS 2,000 ~
5,000grains / cm® L 75 <, {KAKFHD Salix ¥ & UKL
AHi Chenopodiaceae & Cichorioideae 25 H 4 5
{Efr B (295.5 - 108em) : fE#fa Gt A 1,000grains /
em’ LIN &b Thim <, KABIEHOE AR L
ALV,

Efr A GREHZERE 108 - 0em) @ {EMH#AEA10,000
~ 220,000grains / ecm’ LD TE <, #HERKO
Pinus, #EILER O Betula, XA O Alnus &
Salix B X CHEANMPEZPEST 5.

Wi & AR A

G Sdem LI ({E¥ir A E&5) T Pinus %
RETDEEM O OE GRS KR ) hE
HFEBHEFVZ(LL TRV &M, TORIETO
HEREHE B B A 4 d OTHIPY AL RE P A SO L
TWaERIPLS S, T ITiEkmi A i‘f‘lét:;f‘o‘ SR
Pinus = XA &4 281 EERlOSHERETH T I v 7> v
oy Vil Ll 2Bl GHEETH By A
(Turka) M/ @ Pinus silbestris #k " & D i o,
HIERHE O 24 2 IR A (3 #F RIS A R 3 &
EZoNb, —N, (i A LETo Chenopodiaceae
© Artemisia, Gramineae, Cyperaceae 75 & 0 LK
HiitmoagaRs, 7HF vy v o URETA Y
# v (Ol'khon) Rt Izl & 41 2 BlfEkido 2 5
7 EDIED S, HAKER OWIKE A 5T v 7D
HEHORE A RTEEZONS,

7K o it A=

REARL LR A3 SRR & LRl & v {Bk i
VI 72 U N UShAT L tﬁl%ﬁﬁﬂ_ Hkdsb0&
HBAHE, ThEhoftBha G Gl, EbBLT
A EFRDKIc s bE 5. ?’E*ﬁ'ﬁ"? G3+-G1 Tl
Pinus OFEH BB A R EFAFE TH L, Abies,
Picea 8 LU Larix %04 5. B ES T (LR
H G 3+ G1[6lEk Abies, Picea £ & U Larix ®FEH
b ciad, fEfrn A SEERIC Pinus OPEH & B8
HThbH, 2ol s, BB G3-G1 L{Ekw E
5 B L UL A TR NENEHEERBIHR D REK AL -
TOhk I EaEREdTs,. ¢Hbb, {EHEHG3-G1
T3 Abies, Picea 3 X U Larix KB L TH
{E¥4tr €5 T3 Abies, Picea 3 £ U Larix HKICHA



A N VSRR 35 1) B a2 25 J AR oo fiti A A 89
Pinus Kb F# L T fohs, BB A Tl Pinus #k i C 2B 3 EAETEB O L W ek

@ém&mtfmt;%zena T H S OEFEERL
DFEWE LIS LEKIZ>WT, LI NcEE4d 5

HAED S A A V8K T O K 8L EERIMR O 3275 5y
7 LR Y 2 LG B &, Pinus silbestris
M3 AR B 7K B 300 - 500mm @ b ow b A HLE & 77
€N AF — (Primorsky) IillRicAosh b, —4,
Pinus sibirica & Abies 3 & U Picea K13 /~< v 4
sy v (Khamar - Daban) (R & /¥4 # v 2 & —
(Baikalsky) [lR#FH12, Larix HKid s o7 o v =
# — (Barguzinsky) ilRTBZIiIczEnehsiomLTH
D, LIRS ERIFEK (& 500 - 1000mm T d
5. TOX DT, FIEERIAKR D KR O O AR K
CHilEhTwd EfipRans. VERY-2 St. 3T
D Pinus D3 & A E % Pinus silbestris (-
&L, Pinusth& Abies, Picea £ LU Larix bk o
WAt — A R RS T, B A TR
Pinus D FES 5 KR B KR TH 2 0% L
T, {eBan G3 - G113 Abies, Picea ¥ & U Larix
A 9 2 AR FE K GE 500 - 1000mm o i 73 S f
ThHY, ¥ ES TRAERMEEK S 400 - T00mm
[ DRI IS S i L ez ic sk LT &
s h s,

iE )

dfi [k D i A
B EL S B30 TOMIICIE, Sk
%ﬁiﬁﬁ@@dﬂdmv MG IRAOK I  S SEHT
I TH S Nt liE K O Jlfig i fF 5 o
HEK W A8 T DN C 5 7o hs,  FRMRIL KA A
Alnus & Salix O#EHIC & & & > TO o alfiglE 2Rk
LTW3., (EMHEL12 5 E3 oot E2 T
fERRENRD L, BATER TIRIKAKD Salix DA D
EEIE D, O O—MI 1 IZ(bic & 0 kA
HBLAZEEZRLTOL A, BB C TE, B
moalbiwictEbodFro L NoEiEich LT
Salix MEEMLTWE T &L, TOEHICLETO
TR & 2 1K OflfR DS A, IAIAN L T
Salix DIEAMDHEH L TWAEEZL SN S,

KIPot:

TNTOEEMN 5 Cichorioideae A3IEH 1T 15 H3
SHEHT L EN S, KTHETOEAMSLEE T
Lo LpER L TEY, /S HovitEKig TR
Ko &k » THIR BB WR I @3- 7ok
s b, fEmamioLis Witk s, kol

H, G2, F'2, E4, DBLUB &, HE&EDIGM
Chenopodiaceae %> Artemisia, Gramineae, Cyperaceae
A 03"5*1:1’175‘4""7 @ Salix % £ VEEH 9 2 B
F1ickile B O, e PE a0 b7
*mbt@%kwvyﬁaiviﬁmmﬁ@ﬁW@
L BRI OLEFE D THIE SN TV AEREETSH -
feEEZOoND, AL T 1 ofidad 3, AN
afEar H, G2, F2, E4, DBXU BIlcH~
%<, ottt fikar Al ~bisnw s En s,
VYRT ATy TICHNTEEEL SN,
&{mr2%¢vr1f®mmtﬂﬁww
DOBHRIC S WTEEEINA S, {EeE F U B85
ABIO BN A KU ARG &klét,ﬂm
O LA P S IR 0 i & i o JER T A B
T, e C & EBRICEAT O Salix o ¥
Wrgsh s, L L, {Ek F 1 <3 Salix o knn
Mbﬂd,nmﬂkﬂﬁwﬁﬁﬁmbéﬁi%hﬁ
—J, B Clchilon 2 K LRSS 4 3 5K
fioBand, Chenopodiaceae DAICE EF >TWLW A
EMhS, LB Pl TOREAE O Artemisia &
Gramineae # & O Cyperaceae 75 & O nig, «#4°
L&D Esciivomisw, -7, B F1
INBY RS 27y 7O, Rt
BlE 2 & 5 —D2 DR TH 5 MkEO I ER
LAHEVEN R E C, BT F2 BL U F 1 20 L T
HREWETH » 1z Lfkiman .

e C,

TR

Witk 2558 0 i s
{E¥ i B 2 o Lk i

E5, {EMi G205

A, BB F 1A S{EMar
{Efr G 1B X OHERMT H 2
SAEkr G378 &, kil Skl ~oBiTEtET
&, N SEARIHD Salix, I Alnus, Ehh o
e AR Betula, % U CEERITH B Pinus, Picea,
Abies & B\ Larix OB AN 2 (g1
H 5. OMIENIIRFOKIN D S SET itz T ot r
Wb oh, WIELIC X 2 11HEKE O g 0

DA U 7o 8L, e It d 5 Salix AsifEH L
i< Alnus oI X o fAELILRKL, &5 l;ﬁéli-
PR DE S WD & SR D Betula Sl L, fix
21T Pinus 13 & O $IEERIR AR T B 70 & Y IR
STV, ehZhokIp S EBKINOBiTIHIC
BT, FIERAK ORI IC Picea, Abies & 5\ %
Larix 34> 5 & & LI iREOKI D S Sefithicn o
TORAEEELEEETH O, RIS PE S 2%
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C Pk

BRI SEEL MU CED SV EARLTLAD

{EBy T EEIGA 2 7 — v & ot
BB A S Ak TOREI A S RIEH~D
WAL B R 2 R4 Alnus & Pinus OYSINBAEEAS, 3%
[AAAREAC L © 22 14,000yr. B. P. & 12,300 yr.
B. P. &HEES N, BB A TO Pinus BN
NS NEITTAL NS A WG 2 o= P S 3 A o) i
A O N o Salix ORIMNBALEHIC > Wi H
flib " & @%b 5 16,000yr. B. P, EfffE L. — 2,
G 5h B EALRER SN E T E a2
107cm LLEED HEREIC S W T U BI O AR AHE TE A3 40 38
L15B, NA AV OKERM T OEWIR v ) H EF L
,m%Mz EWEEIRS C EpmshTED @
DEFZ MBI TOXRATOISE EFEA S &
Ick»T, iLHéﬂéiLJEf-*?ﬁi%t:J: VAR AT S il
HENAARZE B 0 & o Hlg s o HERL o I8 AR
EHELL., ChETTHF I v vy VTR
Nz b ya7TcofR " LoltiEnrs, Kar
Ak AEIE Y ) A O EERTE W EZI S G Ic—
HT BB GCI MO G, E5, BLXUE3I»S
ElZzh e[k — v 7 (244,000 -
190,000yr. B. P.), 5e (130,000 - 113,000yr. B. P.)
BLU5c~5a (107,000 - 74,000yr. B. P.) =%}tk
L. CoW, Az 5 -y TB8L05c~5alfl
Y OJFEETHY)IE ) A GG RSB NMEEZID, 2o
e cRISMARTIEMH G2 B KU E2E 21 %
nlEN A 2 57— 2 7Th (232,000 - 225,000yr. B. P.)
BLT5b (94,000 -90,000yr. B. P.) zwtb L 7.
F bk C & B IEEEEOAWE v ) A EFHED
FLWE 0 & W R 321.5 - 270em &[G ik 2 57 — & 3
(59000 - 24000yr. B. P.) cxttbs €, C oEMRE,
O MR L /o HERS MRS X o0 fE 4F C 13 58,000 -
41,000yr. B. P. & WLfE b - 7o %R 747.5 - 660.5cm
BLWTHEYE Y ) h GRS ETEOIEEIS D,
HEW‘%’G@IE%E‘F F2Dy v F3 25y 7H ko &
IR L2 RIboTWIENS, F2B8LU
Fl*’ i L Clalfiik 25 — 2 6 (190,000 - 130,000y,
B.P) ot L, C OMERfED S #ET L o R
LofEBm P11 & F2 o853 170,000yr. B. P. & R
fib -7 o 75k o ek H % B (k=2 57 —
U8 Wt B &, VER96-2 St. 3 77 (344
250,000 ‘E O HERGLER A RIFL TV E EBEAL 6N 5
Pl b &S5 U 2ol A Bk RS 4 BLURE &
A&, 0.8-194cm / kyr OFIPHTLET T 505, D

S 3.5em /kyr £ D, ChETREGONT
g‘t?ﬁ’r;‘?l) v VT OHERSER 4 em / kyr (9 ®
¥4 2

HERS O RIS

AW TG S MR T DFE I &, BB e
TO VI b ~ b4 A XERFOBIEE, PEHT 5%
FREEA L OO KE S ARLTVW A EEZ OGNS,
Z SR 865 - 800cm,  ZEIE 670 - 600cm +5 L UL
550 - 480ecm TO MK TdH % 120um DR EFRICHEY
T 5 R, BMEHE R, Stephanodiscus
grandis *" O /N T DOEFETH B EHHIFL /2.
fE-T, TNThoOHESICEUBEORRSMHICHS
BAE DML 1S, 2 oFETOREB LG EOREVE
IRLTWA T &I D, £/, HARKCZ L LWELET
DT YV RS, PAMETEIE O, ARk s o
Bk CTh-te, THFI v e v ) v JICEY —F
A MEYE OISR EAE LT, BEBR O
3’7< K B Wi E ), b LETA 257

ik aftisThrEELOSNSB,

/S A A OVBISEKIE T O BE AR 2L & I AR
Fig. 2 TRENDZLEWIE » ) h EGEROBERIL, #)
NAEFEM O ZET) A I L TWh B 9 @ Lz o
WAkl TraaRLmE g L & &, WP
AT e - hrij;w?ﬁbé&ﬂibf)'cct C—HLTwaTd
M43 5. Horiuchi et al. '™ (3, kM & %K
I hvd TRIEE DB 9 5 U R o FREE A3 4 BRI
SURATNCIEZ LTl 0, THICRET 2 KR
MNANOHEEAEAL L, THICEATHNTOES
HEFEPEDS TG 5 7o SRFLL 7o, ARRFFLOREH D S,
C O &S 1 HIERBRIEZEEYIC 0 o 2 I A BE T D I s
P15 < &b 250,000yr. B. P. % T#l - TlEIKRICHAT
ELCENEShEN > T, HEHEOZ (L
B LR o258 A g4 % &, IiMEEA R Picea,
Abies B £ U Larix MO FE L T Wb G3 &
G1lBXLUESL TIE100-120um RO EE#FEAS 51k L
TWAD, W GIEAERY Pinus MO & FEE L TO
FAER T A T 30 - 4d0um OHEEFEREASH L TEH D
B kA 028 L & EEBIF SR A LS I —H L TWwa T
&ﬂW%#Tﬁé (Fig. 2). 754 iy < o i
’lffff-"l"#f)i' B A IHE 4 5 TP k& KL T
HEEZ DI S, HERWICE N ZHERBEEOE
!ili}:_ FAEAE I Bk A R IE RO BN A LI N 4 %
LR TE 5.
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NAANWHT AT I Ve ) VTRIRLIZa T
VERY6 - 2 St. 312 W TR 21T » 7o 58,
42 950,000 LERIZ 40 72 B /5 A H Vil E KIS T o Rt 28
EAPS S s, BUKIICSHEER A T L, i
KNI (S HEAE DIERAMEAR M D & EF b, K
£ QO R L T R - G S I A 0 S R < R 1S EAN
fAETH - fo, BAREKIE (FRfAR 57—V he) B
LUz oFioBPKIA (EE 27— 7)) TOH
FRBERE (3 BIAE D SHEER I LN A S 2R L TV
5. #F 1z, BE Lol & BNAE: O BIGR I3t
OTEETH Y, FEERAICRE U 2 IR0 MmN
DEESEBHEMRIC E TR b o LicrliEkn b 3.

A Tl Lol oREic i, oy 7 REET A5
3 —PEKREEIIZEA O M. Grachev i O 121572,
IR ) A ORE IS BERERFE IR S € v
& — OYRN R Lot &8, RES B LT
(UL ARSI o P AR B G & i g U oz -
Thafelinie.
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