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1. RU®IC

HoRY T ORRY 7 —F TICIKAR T BSBREEIC & o TRlAF - IET U CHSRC MBI 2T
52 (F—FH/LARL—2) BPEELEETS (French, 1996), HHY 7 —F 7 1 XBKE ARG
IR OHIR T BB, KARENEET DDA SBTHREGTIEKRR Y AN (ERFHIE[N)
MRS TE D, LAL., HHBILCREIC L > THREOBUK T > A D BRIVA AR - OfAR )
tok . HIREAMEE LIBT3, WIBL LIk L, EEERORE CIELEDEARADANE
BTATZRAEMEEINA L TR, ZOLIC—BTITAREREIND L, BUOFKBEETDH &
HED CHREECH D, Eio. 7T AOBRITBEHDRENTATH DA X OBHEFIERI T & b
XN TV 5 (Fukuda et al., 1989), 4% TR ENZHMERBBILICL DT 7 A0EMZ TR DI
BEDOT T ARHREN-EHLUFORELELEMT I ENEETHD, L1, 77 ADFK
BRSO SR DBEFIC OV T L K b2 o TORY, FRY 7 —F T OT 7 2D DWW T3
D& (e.g. Kachurin, 1962; Andreev, 2000) 3% V. #i— LIz RARTHI TRV,

' : . AWM REOBMIE., MEREEDE
© (AMS) 2 X% 14C FRAES L TIEHR
L R AWT, BRI A, 1) Ry
J—F T OWMAELEBERBIOT 7 ARBID
MALESE 2) 7 7 ADOREEBROEIT,
B, 7T ATRBOMEA. 21T ¢
Thb,

2. MEih

FEMIT. TR T ORRY I —FT
® Ulakhan Sykkhan 7 X (62° 08 57"
i N, 130°31' 54"E) . Uinakh 77 2 (62° 09’
23" N, 130° 38' 35" E) ,Ulumaaly 7 7 A,
Maralay # (63° 06’ 43" N, 130° 35' 41" E)
D4->07 5 A (Fig. 1) THb, FRY¥7
—FT7DOLF - TAF )G, S

Fig. 1. Map showin\g
the location of:‘\‘
studied sites: DLake ‘\‘
Maralay, @ Uinakh ‘\‘
alas, @ Ulakhan "\
Sykkhan alas, @

Ulumaaly alas.
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BT TANKE L AFETLHIELTHY (French, 1996), “N5OT7 7 2 It LI OB R
TH % Tyungyuluu HIZHFET 5, 4 2OT T A IHERND 15~20m 1T EEHIAL, HFDITITKE
DEFRVHZFLZ TV D,

Y 7 —F 7 3RO KB O RUBEIZ R STV 5, Yakutsk (62°05'N, 129° 45" E) OFFHK
BiT=A 72 10C, 7 ADOFHREIT 16-18C, 1 ADFHRIRIT~ A F R 4043CTH D, FEKE
I* 236mm TH 5 (HILKILEM, 1996), Z OHBITHEGHRIKAREHFIZE L, Y7 —Y 7{HETO
KAELE DR S1THE L% 200-400m EHEE S TS (Ivanov, 1984), K AR L OFFIEL S H DA
ERRETHLEERBERO—DOTHS (Takahashi, 1994), HRY 7 —F 7 OREAEITI —m v T I <Y
(Pinus sylvestris) &£ %7V 7HhZ~ (Larix dahurica) HME LT 5% A A T 25 (Takahashi,
1994), U7 bt (Picea obovata) 1XFMAERERL LWV, FINRVIC EAUTIFET D, TN/
X (Betula platyphylla Sukatchev var. japonica Miquel) Hara) TIMGOHELHIICE S LTS, 7
F ZANOATX, A *F (Poaceae) ZOEAHNE LT HEE TH D (e.g. Uemura et al.,1994;
Desyatkin et al., 2000),

3. Bk

HREWREHT, Yy MNFEOERB IO LEOR—Y 72X o> THRE L,

AMS % fviz uC FEREEOREFE T, IS (1991) OFIEIHE T, F DI,
A-A-A(Acid-Alkali-Acid) L ERIZ K » TREND D TIRZRBERME #RE L, RIZ, ZOREE
850 C CRIESH, BEITAMbE T, BT A VEHAWT BEV AL “RLRFLHER L,
KEBBTICEINV T Z 774 Ve, 77774 MIZ—F v MIGED, LA HTERFERAEEEL
WMt 2 —n& 7 buy IE5#IC L 5 RBRA EOBIE 21772 o 72, 14C ER D b EER~D
#HIEIX CALIB 4.3 (Stuvier, 1993) ZHW\WTiTh o7,

5 O IFIEIT— KA 72 F1ETI{T72 o 72 (e.g. Faegri & Iversen, 1989) , &5-#uftiZ, KOH, HF .
Acetolysis[H2SO04+ (CH3CO)20l DAL A i LIER - FaF 2 L7, &3Bto3Hrid 400 £kt
RS E AV, BIRTER DY 200 ELL EEEIC. TXTOIEH - AFREORE - 5HEITR -7,
F 7=, HEEM O OREIRO 7= D12, FEMRMEAETRE LT 2oL TV 5% Ulakhan Sykkhan 7
52 (62°09° N, 130° 31" E) (Fig. 2) ICRBWCEHBHBY OILHMARE & B IMAORBBREFHN
7. REBHEMOBRBUI. FHESHT F AL 7L 91T 87 FEREL., RERHRME
Eomns 11 EEFCITR- T, EH LB RITE SR EIEHTRAE (Pollen grains - cm™ - year'?)
TRLT,

4 BR
BE LU-#EDRENT., 22 n#FEmm 2S5, 128cm (Ulakhan Sykkhan 77 Z). 98ecm (Uinakh

75 ). 132cm (Ulumaaly 77 &), 82cm (Maralay ) ODREETThoT,

4.1. FKNE
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Table 1. Radiocarbon ages and their calibrated ages.

Calendar year*
Lab. Code # Material 4C age (+10)
(Depth) 1o 2g

NUTA2-4690 Uinakh 950m Wood 8,453 4.33 9,523-9,438 9,529-9,332
NUTA2-4691 Uinakh 87om Wood 8,388 433 9,472-9,329 9,491-9,281
NUTA2-4692 Ulkhan 1236m Twig 7,975.4.32 8,994-8,723 9,005-8,647
NUTA2-4696 Ulkhan 67cm Twig 5,6254.29 6,440-6,350 6,470-6,310
NUTA2-4697 Ulkhan 160m Charcoal 2,085 +25 2114-1,998 2144-1,952
NUTA2-4698 | Maralay 80cm Wood 8,258 433 9,397-9,133 9,417-9,090
NUTA2-4698 Ulumaaly 70cm Plant fossil 4,641 4.28 5,448-5,315 5,464-5,306

(9,397-9,133ca.BP) ThH o 7=,

4.2. Tetsihr

*CALIB 4.3 (Stuiver, 1993)

7 B TR o HERBIE O RB L OBFERA~DORHIEMEE Tab. 11275 L7, Ulakhan Sykkhan 777
Z TR UEARBLOBREA O 3 AOREHIENZh 7,975+£32, 5,625129, 2,085=25BP TH-
v, BER~OBMEMIZENEFN 1o OEFEFEXE T, 8994-8,723ca.BP, 6,440-6,350ca.BP
2.114-1,998ca.BP T& - 7=, #EREH EE 1T Ocm & B7E (1950AD) & 975 &£,0-16cm T 0.08mm/year,
16-67cm T 0.12mm/year. 67-123cm T 0.23 mm/year T ¥V, FHHEFEHRE T 0.14 mm/year TH >
7o, L. BEAROMIE 10 OEEKMICEIT 5HROMEE Az, Unakh 77 A THERLZ 2 &
BHAZERE 95¢m 75 8,453+ 33 BP(9,523-9,438ca. BP) ., [ 87cm 73 8,388+ 33 4 BP (9,472-9,329 ca. BP)
TP ot, Ulumaaly 7 RZBWTITEE T0cm TEE L7 EYEEOERIT 4,641£28 4 BP
(5,448-5,315ca.BP) T o7, F7=, Maralay ¥ CIZRE 80cm TEEL7ZAHIT 8,258+33 4 BP

4.2.1. % B /£ ¥ ( Ulakhan
Sykkhan 7 7 A)

Fig. 2. Map of the Ulakhan
Sykkhan alas surface

sample transect with

® Larix forest

location of numbered
sample sites, and major
vegetation zone (after
Desyatkin 2000).

B Open water i Coastal water

vegetation

Step meadow I:] Forest edge

meadow
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Nagoya Uni versity

Ulakhan Sykkhan alas (Surface sample)

Tree Herb Fern Algae
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Fig. 3. Surface pollen diagram from Ulakhan Sykkhan alas. Relative frequency was

calculated based on total arboreal pollen number.

RBHBED O O ORBE (Fig. 3). &b EL (42-83%) L=Did~vYEThol, Z0O~
YVRBITKBO BN HEY AT THDHZ 0D, WEHRICAE T3 —n oy X7 =Y etk d52
LBk D, I—n w87 <X Ulakhan Sykkhan 7 7 REIE km NI E A EEF LY
b, EBHRKOEENERL, RHAHHOBELZ KL TWD, /2, PV EBLRBRICT
AEBICEB LRNZ &b, RHHOHMAZRBL TS WAL, DN FREDNTVRIZT Z
AZDPLNZFNIIWEBRRBL T 52006, TI7RAFLOMAEZRKBL TS EWVWZ S, LML,
BT =Y BIEHIIERMRZE ST 26T LERENME, 17~V BOEHEERN VRN LT,
INETIELHEIN TS (e.g. Andreev, 2000), 1 FELITXBLLAD & T D ERIEHIIHE
OB CRERHLTCERTAZZ D, TEFEOHEELZRBL TS EWVWZ S,

422 HED
4.2.2.1. Ulakhan Sykkhan 77 A
Ulakhan Sykkhan 7 7 AHEFEM O T OFER (Fig. 4). 3 2O BM-1 (R 111-118cm) .
BM-2 (FEE 59-111cm) . BM-3 (R 59-0cm) IZX 53T %5 Z & A3 Hik 5, T8 BM-1 (RE 111-118cm)
F RTINS ) 3 BIERBERTH B, =V BITHBE 5%51% & hoTEmHr Ol ~HED TR,
Fo e BOHERIT 2-3% LIEL I TV RIT 11-114% CTH D, AR TIEA RE A E WK (47-78%)
AT, SEXREIT. 2FRICED IFIE IR, MOTERH & BT 5 LSV HHBEE R, [EHHE
BM-2 (& 59-111cm) TiX, KATiE~YE (10-28%). bV EE (4-15%), BT~V E (15-34%)
DML, 87 FRBITHED (29-58%) LTW5, BEARTIE, A XBRBLT 28, EROPTIEEN
PEHHEEZ TR LTV D, 1T BM-3 (B 59-0cm) TliX, ARTER Tk~ > BAEBIBIES (67-93%)

—133—

NI | -El ectronic Library Service



Nagoya Uni versity

Ulakhan Sykkhan alas (Percentage)

Tree Herb Fern Algae
o § o » & «g,‘;// o @55#5{@&* s, Pos ﬁaﬁ Local
& < u s AETRE o8 0t s BT
em ¢ & SR SR MRS poten
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= = b
b - e
= = - N
2 3 =
R ———— - = S .
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mll P [em— .
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B=14C date  #Wood fragment

Fig. 4. Pollen diagram from Ulakhan Sykkhan alas. Relative frequency was calculated

based on total arboreal pollen number.

ThY, KEHHENrORBICERT5, 7<=V RBIIED LTV EBRECTEVEEZRT, BN/ X%
BIIRBMICHEA (9.5-:0.6%) 15, A XROHBFITMKS 250, ki L THERT S,
TEMMABILER L CHBRT AREBN2IEMZ A TR, A7 755 (Fig. 5) ICRB L, AKX
Tk, v VEIL 6lem A TIHEWHBE TLEET 525, 57cm DIBFEEH R AR ONS, VLR
IR BM-1 T 72a < BE 109-49cm F TIZHAIZ Y, HEE 41-0cm TIXRBIZMID D IZHEW
BT EMCHD, WIVRBIMARIZINTVEBEIDZWD, NUREEFERKROEREZRT, bY
Ulakhan Sykkhan alas (Influx) - ort Mg LR T7<VBEBIZE
— 7 3% E 57-45¢cm Th
Do N XRBITEE

. A pllo 109-6lecm TIiTH oI
. ‘

T = F OBk K& OB AR R R
vepn 1= B B ol T NV R, RE
e ::,____ ......... ;::-:m e st s s 53cm LU T ida#E#e L T

O E E B R BM, L HEE

ool E =E E T T, BRTIR, A
mm&g ....... — 0:;_., - ="'.—".-'i—""“‘ BT e toem o T
- ESilt with organic Sand X 100 grains/cm3/year }% Tﬁ]\%fﬁ%b Y JHE aE

wmc date ,Woodfraument BITIEE 85cm UL TFTh

Fig. 5 Pollen diagram from Ulakhan Sykkhan alas. Relative frequency was calculated PHCEENDS
based on total arboreal pollen number. °
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4.2.2.2. Uinakh 772&

Uinakh 7 7 A DI ST OfE 5 (Fig. 6) . 3 2D IE# . UN-1 (REE 98-79cm) , UN-2 (5L 83-28cm) .
UN-3 (% 28-0cm)., (24 L7,

TEkH UN-1 (EEE 98-79cm) Tid, KA TIEHI VA BRXER, ~VE. NVER, WI<VE
OHBERTE, BEARTIE, £ 38 (17.3-38.8%) &L IEXE (6.4-10.2%) BNERTH D, {LHHF UN-2

(BEFE 83-28cm) Cl. M3/ X BORA (81.8-26.8%) BI U=V EDOHM (3.2-35.7%) THHEAT
Fond, BEAETIE., A FFHIEMH UN-1 L [RfEORIE CTEke L CHBLT 5, I EX BB LI
8 UN-2 O LTIl fc BT 2 X 912725, 77> U 7 3RHITERHE UN-1ICEE#MmL Tw
%, EHE UN-3 Tid, A~V BO LR L, I FBOAEKRBIC L - THREMITHbND, b
e BIEEA (0.2-4.6%) L, 7=V RIS TN, REBFMHEITHOEATS (5.6-14.5%), HA
Tit, A FERAMICED (0.6-17.8%) T 5,

Uinakh alas (Percentage)

Tree Herb Fern Algae
' e e o 5"/ Local
o A L i R AN & A ahS® &
s & o N\ P & AR S 4% SO ROE
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N
P —— I
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L —
......................................................................................................................
et puT—— v — * + i+ +
- —— ——— * | a—— —
- p—— + JRE——
— 9 —
- s [———————— p — '+ Mr—
- ———————— » p—— + Ma——
— ——— IR —— " J— ]  ——
» p— T 1 F— o=
: ] - Jm— + : UN-1I
- e r———— - —
L R .4 p— esam
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r ] OO ———— ] J— m
= ————— — " UN-II
P —————— — NN . "
N e s Rl e R a Rk ata et R Rl e e s ataa
10 20 40 20 40 60 80 5 20 40 1010 10 20 40 60 80100
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— 5% +>1%

B=14C date  #Wood fragment
Fig. 7. Pollen diagram from Ulumaaly alas. Relative frequency was calculated based on total

arboreal pollen number.

4.2.2.3. Ulumaaly 735X

Ulumaaly 7 7 A DTEHSHTOFREE (Fig. 7). 2 2O # . UM-1(118-71cm) 3 £ N UM-2 (71-0cm)
WA LTz, B (RE 113em) 1IEM OFEAER D #03 200 BIZE LR T,

Ef# UM-1 (113-7lem) 1%, 4 XBREEI DN XBBEZTHD EFETT N5, KAETIE,
T3 ) JBIT RV & TREE 81-69cm TR T 270, ZNLSTIT 80%iE< 2 hH D, <Y BITRTE
BIXOEBE (BREE 77-7Tlem) T HB (37.0-38.2%) +5, PV EBBION T <Y BIXRKGEEL
SATITRE L THET S, AT, 4 3BOEHFEITE (6.5-60.8%) 25, ZEIMBHMLY, IEFX
BRIOH Yy U Z7YRER: L CHET 5, {EHH UM-2 (71-0cm) TiE, v VEFAERTEZELT
W42 (49.1-80.0%)., bV EREIZDLTHIIHED (1.0-3.49%) 525, BTV REROEHI/NI,
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Ulumaaly alas (Percentage)
Tree Herb Fern Algae

Fo F

4 2 &
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¥ DN £ & &
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. ;n—- TN + e b -
- — - + + 4 e Mo -
4641i28ﬁ’mh- posess ; ....... w. ASdAILLILLLE O o SACAILIILLLIRY nererestede R . SR L SIIILIL SILELD
L . - e dom | BRpEE i
n — I+ e L -m [+ i ) o +*E
T L S ol ol I I < e um- I
- — ———— — ] + + B
» - N ——————— E b J— » ’ + + £ 4 ¥ +
- — s m |+l+ b bW +
" — I ————— i e L .
VORISR S—— - L] L]
T T (T T ST T T M T T T T DT T AN A A nn a e e m e,
Percent (%)

[53Silt with organic  ESand with organic ™ 5% +>1%
B=14C date  #~Wood fragment
B8 FBIEBEICED (7.2-41.9%) LTWD, BEATE, A RFHIBD L, ZE LIzEHEEZ IR
N, FETLER (203%%£T) 5%

4.2.2.4. Maralay ¥

Maralay i#i O AT OfEFR (Fig. 8) . I3/ %E@{ES?‘}S%%&%—FW LM-1 (ZREE 82-35cm)
LY BOBEMT 5 LM-2 (BEE 35-0cm) OIEMHEHIZK Sy LT, fE8H MR-1 (ZREE 82-35¢cm) Tl
TR XBBER T, 53-81% & 50D, v VBE FTERIZE BLIZ, DT TEDD b:L%ﬁL'cm?ﬁ@“
%y BT<VIE (3.7-28.3%) IIAMKE TEE CIXRE L CHETLIM, EETHTEHIHE LY, &

Lake Maralay (Percentage)

Tree Herb Fern Algae
& Local
2, R @" =%
SRS & 5 e pollen
< Y} <P Q&“gy ‘:“’@ (, 4\"@3&“# m‘? % i"\a uf "
e e MU e 6 € 1 ST o zone
= e
Floeg
e—— N
—— > -
— N — LM-1
— L e
N -
rrrrrrPITSTNONN YN 2,3 YUUURUIOUUURCRTURUOUIRURIT WU JIR . b N L 1TT FORes
e —— N
FS—— N
L+ H H b
messsmm——— - b
 — H +
e—— b e b
—— N LM-1I
s— MRS L L
L B 3 L
b b :4 -
20 40 60 80 rr]—gwm v 20 40 &0 B8O 100 120 140 nﬁnnﬂhﬁnﬂ"ﬁnnhﬂnmﬁ

Percent (%)

E=Silt with organic ] Sand — 5% +>1%
B=>14C date  #~Wood fragment

Fig. 8 . Pollen diagram from Lake Maralay. Relative frequency was calculated based
on total arboreal pollen number.
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ATIE, A 2F (3.3-36.1%) & IEXE (0-23.2%) T FEMTEWHEELZRT, EHH LM-2 (8
EE 35-0cm) I~V EORAE: LR (31.5-53.6%) &8 XEOED (23.3-48.0%) THEST T b
%o hT e BIZEBICESIZONTHEA (0.9-5.1%) L T35, 17 <Y BITLZE L THER (7.8-18.1%)
LTEY, REREIMIALNR, BEARTIE, RE Tem 220232 2B O8N (141.9% £ T) 2
Rohd, £, ITXE, V¥V VPR EDICERBICESICONTHEENE < 22 2 Hn
(1.8-13.6%) »dH2,

5. #%
51. 7SAERE

B OWT O T 7 ZRHEFEWL A N E <& ENDBITHR O 1mATH THY, ZOBLIETIIW'E
ﬁké}iﬂ%ﬂﬂ’?‘éo F7-. Uinakh 77 AL Maralay 2BV, HHEMOZFLIBDTHRE TELD
MBARONT-, ZHOIT, HRE DK LRI OHEREL 5\ BRI o T Z b b Bk 42 LA IR
BN QW R TEEILND,

BRI OOH AT T A (H—FH /A Z ) Ulumaaly 7 T AT < @ Yukechi ICHEEKIFET 5,
HREIZADTZE S ZBAT TR, MBbARBAELTNDEZAELH D, Unakh 77 AR Ulumaaly 7
SZADOX HICHEYOEICTFETAZL OMIZZ O X 5 RBAROBEFMTH S & E X 515, Ulakhan
Sykkhan 7 7 A, Uinakh 7 7 A, Maralay #2317 28 OEITHI 8,000 4F BP (8,800-9,500 ca.BP)
ThHHIENE, FRY 7 —-F T 0 7 &S PMELICFET 27 7 AREIE 8,000 ££ BP (9,000 ca.
BP) EHORREIIERR S 7z "TREtED v,

MacDonald et al. (2000) i2k2¢, a7 mﬁ’ﬁﬂﬁhﬁ@mﬁfﬁﬁf@{ﬁfﬁﬁx_i“CFJIJ L7zd
9,000-7,000 £ BP ThH 5, Z DL xDu I THIBICKITD 7 A OFEHRIRITHE L <2570 C.nmx
ST EREL BN TWA, =72, Pisaricetal. (2001) IEBE, VHINTREECHE YT Tk
TARY T R e NBIEOBIARIRR X VA L= 01k, 8,500-3,500 4 BP ThH oD, ZHHLDRERLD,
8,000 4 BP RiZIZIRIEM OV H =Y | ZAUEI M O DBRELALNT 7 ADRESIEEI L
=L E % b5, Fukuda et al., (1988) IR FMRKKENT T ADE| &L LD T LT L TND,
W _RYTOay < )IkOT 7 AT, REFPKKBIZIEEEOT 3T R (Epilobium) DIEHH>
5. BN X L THD & T 58 (Igarashi, 1997) L H 5, LovL. AUFERERE ST, HEHE
MO TEIRICF O —27 2, 7T H TR (Epilobium) TE¥HO¥EMITIR 620> T,

52, HEEEEE
#1 8,000BP 7 T AR DT T X ELOMAET, A XL IEXBEFORT v T7ERZHEI .V
NR)X- DTV OBEETELEDOThHoT, FRY 7 —F T OHBRB AL LTI, AN F- DT~
VOBLETAHFERIIEDNLTWEEEZ BN, £ 8,000-5,000BP (2T COF Y7 —F 7 OHURR
724 1E, Ulakhan Sykkhan 7 7 RCE T AEMIMARDOFER PO, TN XOBEREL 2otk
BT e, 2ol &b, Py RBRIEHMAZOEINIL, FEHHOERRE 2R EE KB L CRIREMEA
B, 2, RELETRTOT T AT, I3 FRIEMITHRRIZAIN ) IZHEWVED LTWEZ L
b, BEGESIC o0 TEDESEMZ B> S LBERABND, W%??*?T@Rj"gifﬁ e
w1 R B INED o 7= DiE, Ulakhan Sykkhan 73 A, Ulumaaly 77 A DFEE NS 50008 P
(6,000ca.BP) At CTHB, ZDOZ &L, £ 5,000BP 2Ry 7 —F 7 ORE 5 TIHIEBEAEL
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70 HIE IR ARSI v T~V OEBF TE HBREICE L LD TR Eh D, 4 EFT
DWTNDOT T ATH I T~ Y RIERNESE L CHB L2 L1347 < &b 8,000BP UAREH dev 7 —
FTTIEETIT TV DBETHHEMPIMER LI 2R LTV D,

6. M
7~Xﬁ4myx(%)®£+ﬁkﬁ¥ﬁiﬁﬁ%%ﬁﬁ@%§%watﬁ%iLtoE<ﬁ%$
L BT Ed, 4 ERANFERBEREFEE S #Z — OB R FREICHENRRIE D 7 ORI OFFE
BZLTWEEEE LE, Y7 —Y 7 KA Alexander N. Fedorov {472 b Nz 1 & 7 #14¢
7 h T I — R EAEMIFZCT © Roman V. Desyatkin 1# 12 iXHERIERBUCER T 2 Fhlidz LT\ /2
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A larges number of thermokarst depressions, i.e. alasses, are exists in Central Yakutia, eastern Siberia. ~Alasses
were formed by thermal disturbance of ice complex in ground, for example, rising air temperature or destruction
of vegetation. Once alas is formed, reforestation is difficult because of salt accumulation near ground surface. It is
said that alasses in the Central Yakutia were developed during the Holocene Climatic Optimum. However, the
chronology of alas formation and local vegetation change around alas are not well known. The reconstruction of
alas formation history and past environmental changes around alas might be important for understanding climatic
trends in future. Pollen analysis is useful for reconstruction of the past vegetation change.

The objectives of this study are reconstruction of alas formation and vegetation history of central
Yakutia by means of 14C dating and pollen analysis.

The study sites are four thermokarst lakes, Ulakhan Sykkhan alas (62° 08' 57" N, 130° 31’ 54"E),
Uinakh alas (62° 09’ 23" N, 130° 38’ 35" E), Ulumaaly alas and Lake Maralay (63° 06’ 43" N, 130" 35’
41" E), middle terrace of right bank of the Lena River, central Yakutia. The vegetation in the
Central Yakutia is boreal forest, where Larix dahurica with Pinus sylvestris is dominant. The
border between forest and alas is occupied by Betula platyphylla. The vegetation of alas was
dominant by Poaceae, Cyperaceae and Asteraceae etc.

Samples from sediments were taken by shovel, and the deeper frost sediment was obtained with the boring
machine. Each sample, which was divided into lem?®, was processed for pollen analysis according to standard
methods. The sediments were subsampled at every 2 to 8cm intervals. At least 200 arboreal pollen grains were
counted for each sample at 400x magnification, except for low concentrated sample. Relative frequency was
calculated based on the arboreal pollen number. Surface pollen analysis was also conducted, to assist the
understanding between vegetation and pollen assemblage relationships.

The results of *C dating at initiation of alas sediments were indicate as 7,975+32, 8,285%33 and 8,453 %
33BP, which suggest that alasses in central Yakutia were developed around 8,000 BP. Surface pollen samples
show that (1) Pinus and Picea pollen were transported by wind in long distance, (2) Larix and Betula pollen were
reflected vegetation around alas, and (3) herb taxa indicate local presence of the source plants nearby. Vegetation
reconstruction from four alas sediment shows that (1) Around 8,000BP the vegetation in the Central Yakutia is
dominant of Betula-Larix forest with step elements such as Poaceae and Artemisia. (2) Between 8,000-5,000BP
the maximum of Picea and Betula pollen were observed indicating the warm period. (3) Sharp increased Pinus

pollen after 5,000BP indicates an expansion of Pinus sylvestris on sandy soils in the Central Yakutia.
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