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Abstract

A detailed reconstruction of paleoclimate over the past 160 ka has
been achieved with a 20-40 year interval, based on the total organic
carbon (TOC) and total nitrogen (TN) contents of lake sediments from
Lake Nojiri and the Takano Formation, central Japan. The validity of
the reconstruction is supported by an analysis of pollen grains from
the same sediments. The result represents one of the most detailed
and continuous reconstructions of paleoclimate for a land area in
Japan during the late Quaternary. The reconstruction provides a key
to our understanding of late Quaternary climate in Japan, because the
studied sediments contain many widespread tephra marker layers,
thereby enabling the correlation of the reconstructed paleoclimate
with other areas in and around the Japanese Islands.

The TOC content of lake sediment is controlled mainly by the bio-
logical productivity of lake water (aquatic organic matter) and the
input rate of organic matter from land areas (terrestrial organic mat-
ter), as well as the degree of decomposition after deposition. Biologi-
cal productivity appears to be the main controlling factor in lakes with-
in mid-latitude Japan that contain silt- and clay-rich sediments. Short-
and long-term fluctuations in TOC are well correlated with the marine
00 pattern of SPECMAP and with 6O profiles from ice cores in
Greenland. The validity of the paleoclimate reconstructed based on
TOC is supported by the results of pollen analysis, although the pollen
data have relatively low temporal resolution. Therefore, in our recon-
struction we can identify marine isotope stages (MIS) 1 to 6 and many
of the interstadial events recognized in Greenland ice cores.

A detailed comparison of the obtained TOC curve with the SPECMAP
curve reveals a slight lag in the TOC peaks, which are typically recog-
nized in the MIS 5b and 5d stages. This lag may reflect local factors
specific to the Japanese Islands.

Keywords: organic carbon content, lake sediment, late Pleistocene, paleocli-
mate, Lake Nojiri, Takano Formation
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B0, D, RN S B F O KRN OZ LM AR
TN TS EFRHHREY SRS R o 2 #1, Ths
LU TERT S 2 EiIck > TRIFTE 555 BEEED
MafREME) 2129 5. 28, BN T2EFAOHMERRL
THL. BRMEENMO®E 2.5 TEFLRE) OFRK
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Fig. 1. Locality of study sites.
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Fig. 2. Columnar sections of the sediment cores (NJ88 and NJ95)
from Lake Nojiri, central Japan. Solid lines in the sections show
marker tephra horizons, and tephra codes are after Volcanic Ash
Research Group for Nojiriko Excavation (1993), and are same in
Table 1 and Fig. 3. Shaded horizons are used for TOC and TN analy-
sis, and hatched horizon is for pollen analysis.
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Table 1. Marker tephra layers of the NJ88 core from Lake Nojiri.

tephra name F::gosc.lezs;l 3 I?ceglt)h (‘;Z;l)]tl;r(it;d) age(ka) reference/remarks
Myoko-Otagirigawa| My—0t 234.6 230. 1 4.5 |[Machida and Arai (2003)
Myoko—Akakura My-A 329 310.5 6 |Machida and Arai (2003)
Kikai—Akahoya K-Ah 387 368.3 7.3 |Machida and Arai (2003)
Aira-Tanzawa AT 1021 981.1 29 |Oba et al. (1995)"
Joichi—Pink Joichi 1394 1347 38 [Sawada et al. (1992)"
Akasuko Akasuko 1621 1569 43 |Sawada et al. (1992)
Dry Curry Doraikare| 1990 1848 46. 2 |Sawada et al. (1992)
Breccia Zone B.Z. 2093 1916 49 |Sawada et al. (1992)*
Daisen—-Kurayoshi DKP 2765 2475 62 [Nagahashi et al. (2007)

* These data are calibrated after Fairbanks et al. (2005).
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Fig. 3. An age-depth model of the sediment core NJ88 from Lake
Nojiri. The depths and ages of the tephras used are listed in Table
1. Radiocarbon dates are after Kumon et al. (2003).
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RS, BMRIIZIZ0.1 LA TFTDEBR5NS.

C/N L, BfENS 1.2 AFEEFEMETIIS NG 11 BE
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Fig. 4. Temporal sequences of TOC, TN, C/N ratio and pollen composition of the drilled sediments from Lake Nojiri, with comparison to §
150 curve of NGRIP ice core. A. Profiles of TOC, TN and C/N ratio. Compiled from Kumon et al. (2003) and unpublished data. B. Ratio of cool-
temperate deciduous broad-leaved trees (Quercus (Lepidobalanus), Fagus, Juglans-Pierocarya, Ulmus-Zelkova and Carpinus) to the
total of themselves and subarctic conifer trees (Pinus (Haploxylon) , Abies, Picea, Tusga and Larix) . Compiled from Kumon et al. (2003)
and unpublished data. C. 6 %0 curve of NGRIP ice core (North Greenland Ice Core Project member, 2004) with IS numbers (Dansgaard et

al., 1993)

NG 2, 3 TEQETHEET 5. HELOBEILXTOC &F
RIZHEDOEND, 2B, ATTF 7 SB FEE I THELE
BOHENEL, TOCEHEERLDBDUENZY 12T
TR LTV EIR, KELSEICHT S EEOMEDRN %
RUTHSHREMEN S D, BEBREN. 4.5 ~ 5.7 FERITTI,
—FH Z RO THEEREB ORI 40 % 2B, BTl

60 BITELTBY, NMeDEBTHoLILERET S,
ZOHIM® TOC EARIILEME N, NI EEEITIT
iU Twiz, LAL, TOC D/ASNE—=2728h D
D oN, FNHERHRKRIC BT B LR R O
DE—=ZITHRE L TWa, ZOROBRIBEREDIIIT 7
TNESHELTNDDT (N - HIN, 1990), TDOFENT
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LBFRIEE TNWSRREMNNH S, 5.7 FERMMNS 6.2 7
SERNTMT CTIREELEROLEN FIIEETND, 6.2~
7.2 FTERMTIIHELEREH OLRITIZEAE 0 B &2 2.
6.2 ~ 7.2 HHERNE, 1.8 ~ 2.9 FLERT WA TROERIFE
ROVEDEEZ LN, TOC EHEDHEN, /2B, ZOK
HOYITIZ AT OLLRAT 10 ~ 20 B L@, £k
PRTEY Y BEEERTRE (3T E) OLHEAN 30
~ 60 % EEmVY (Kumon et al., 2004). 1.8 ~ 2.8 FERID
BROKHIRES &IV L B> RERERH - &
HEINS.

P EDX > xGERR SR T, TOC EFEROELENITE
AR OB RS RBEEFEFEFAL TWE EE 25, BE
DAY, [IRSBKEREDRBRIICL > TEDOHHMN
BEHENTWBOT, ZOXI3RMRBEROEER, TOC
SERPRBEODDAEERL TNRD I ERLTVS, AL
FIBDXDI2E L A— 8T, BRI EBkEDRN
R UIRUISHE U DOWTWABDT, WMEDEZEDHINIEL
WA, BEICEZEENRODIHNTHSEEA TS,
WIZBNWTITERNGED SN, Fhud, mENR[UREDH
SEEIZENTNEDRBLEAFTHEL TNDDEEZ
5%, TOREPLERL TWSHDDENZ BIRRIZfFEH
THDIISHDOHETH 5.

6. TOC SEEZEDLLE

TOC SFRVPETHRBEOLH 2, ILEROKEET %
RETZTV) -5 > RKEKOBEERMA AR & gL T
H%. Fig. 4.CIT NGRIP KK 7 O H#FRNELAES
(North Greenland Ice Core Project member, 2004) #7R
L7z, FRUTi3, BEERMUKLEOEE)NY — > EREZE S
&1z U Tinterstadial (IS) 1,5 18 £ T MK
(Dansgaard et al., 1993) 2EFIS N TS, BB
@ TOC A& & NGRIP OBERFNMAKLE# &I E
W ERRTES, KERRE TOREERAALEEZT
T, BaEMNSETEORN TR E/-ZBELE EERDK
H: IS %5 1~ 18) OEITH ISR ERDD I ENTE
5. RplT, 5 FERNS 3 FERNIMNT TERD 515 AN
72&®h3, Dansgaard-Oeschger %1 7 ) (Bond et al.,
1997) &LIFIN A EHMOBM L WRESEICRIEL THO
FNMT U= T REIOEEEM GO 5T, MET
D7 ORI ORI £ THIRRICZ D8 E RIFL T
72l E&ERLTNS,

EBEICEDS5NS 16 AFEFINS
1 AFEMETORIGEE

1. BFBLZOER

BHEI, EBFHEEIEY Fig. D oM T 5%
FtOWRLBT ORAT, 1987a), ZEOIBET 7 It
5 ENRERINT WA ORH, 1987b, 1996; MraiEh,
1987). BIEOAEEIL 1.5 km2 1EET, MDD TOHLLED
EHEZINDEFIZHB VT 2004 FIZFHR—) > 7 HTb
N FoORR, 2E54.4 mOEREL 37 RE (TKN-
2004) MREEN, 1 cm T& CEE 28 4RI @ TOC -
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Fig. 5. An age-depth model of the sediment core TKN2004 from
Takano Formation. The depths and ages of the tephra used are list-
ed in Table 2. After Nagahashi et al. (2007).

TN &FENHESNZ (BEIFD, 2006), £z, Thilk
FNBEROEET T 12D T, EEIEFN (2007 Akl
T 2 DAL R 2 i U 7= 3Rt 2170, KRS
BEEHETHRHIN TWAIEET 7 7 LNt/ &
BiEh 2007 TIIFEMANMEETELEEALNS 4 DD
575, BW1466 (39.5 ka), Aso-4 (88.0 ka), Aso-3
(133 ka), BELTAso-2 (146 ka) ZEHEITEY, ZFOFENK
EHIEEE TV IORBEBEEZELSIVWEEE) LOR
NEERETIVAER S Nz (Fig. 5). /2B, TOEE—F
RERN 53R BN EE B O EEEET 7 5 OHERFER
(EA813M, 2007) % Table 2 IZ7RLTHL.

2. TOC SEXRLIEHNHEROBEENZEE)

Fig. 56 DFERETFIVICEDOWTEEEERICBEHZ,
TOC « TN EHARB IV ON LLORENREBEMAL 2D
D% Fig. 6. AIRT. HURKIZEE (86 2ERICESHR
ARFERET 7 SOBHESRLUZ. £z, Fig. 6.BITIX
TKN-2004 3 7 i EHZ DWTIT o 1B 2t DRSO —E
(FELEMOILR: Fig. 4B L) 253 (HAED,
2007). 72B, WEMHHITIE, TFTEHMS Tt-D OB%E (FE
53.88 ~24.4 m: 160 ~ 99 ka) £ TIX50 cm Z&IZ, Tt-D
BYEMNSERE 24 m £TIRIFFE 15 cm Z&12 1 em EOiRE
ZHHLTHED, RIETH 1250 F BETIIN 20 ET L
DF) 25 ~ 35 ERIO LR ICHHRTH S, i AER
HRISHED OB A LIZZFRU TH 5.
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TOC * TN EFRBL U ON OB/ EZENIHEE
(2006) IZEL#MBINTNS, 3FEIRBLEFEALL
TEZERTOT, TITETOC EFEEFEL T, EHH
FRARIE T 5 KRR E) & ORERRER O 2 F AL 55 Ed
5. Fig. 6AITREND LD, TOCHEREIRBLEL
~ 8 %DHPET, FT4HSHUTED RN CUERE R B
EROEL TS, —F, BHELEMOIERTRZTEHHER
DEENT DR ERHINEE N H % (Fig. 6.B).

16 FTHERIMNS 13.2 FERE TR TOC 8FRIZ 1.5~
2.0 % LK<, HELEMOMEDESLIFEL/NE N, 13.2
JERTMS 11.2 AERTTIE TOC 2 EIT 4 ~ 8 X DEVE
LD, BELREBOILERS 80 ¥ &M 2HMMALIZLIE
HD. L, FRUITOC XD HEL 11.6 FERNCIED
LD TWA, 11.2 FERINS 10.8 HEMETO TOCIE 2
~3%EMNMEE LD, FHELREMOILEDS 10 KLTEK
W, 10.8 HERIMS 9.0 FEAMETIEITOCIZ2 %15 6 %
DOIRETHWLWEABOEEZ2/RY. FHEEIZ 4 %IZETONE
W, ZOHE ORI TIIEELIER O RN 60 BRIk &S
WAL, 8 (9.8 ~9.0 HERD TIE 10 ~20 B &KW, Z
D% ORFNIIABRED X F R ELBM Q0 ~30 %%
H©HB) LTWD (HPIER, 2007). 9.0 HERTNS 8.6 /7
FERTETIXTOCIZ 2 ~ 3.5 % &K<, HELE/OLRIT
10 ~20 T, ZAFXDLES 10 %FRETHS. 8.6 FERTS
7.7 TIFRIETIEI TOC BHREIBBELZ 3.5 ~7 % TLH
L, PS5 %RELE, FEHEEERMOERIT 40 ~
90 % EEL, AFDOHEIZ10 BFRETHS. 7.7 FHEFM
5 6.0 HEFITIE TOC EBBT2 ~ 3 % EWEZEZFD
M, 7.2 HEERTE TERMTIC 4 % 2 A 5 EWEIRAEY
55, EHRRTIE Z OMICEELERMOLLERNZEA L
0 %ITELD, AFEHOBEGHaEH (7.7 ~6.8 I
B 1210 BFREDDITTE/RN. 6.0 JFEFTM D 4.8 FHAER
ETIETOCIEI3 ~5 % TEEIL, FHED 4 %IFE LD
Y, FEELTEM ORI 30 BRI TS, 4.8 F4E
RS 3.8 FFERTE TIX TOC 122 ~ 4 % TLEL, FHE
128 BFETHSD., ZORIOHEELE/MOLLEIL 10 %BLAT
SR,

PLED L DIZ, TOC EH RO EWEF LT LS8
DURPEVIFICBBORIMELTHD, BHEBICBNT
%, TOC EHERNGEODZHE (BHICKE) 2L T
WBHEZEZTRWIEERLTWS, 2B, B LizLDIC
9.8 HEFINS 9.0 FEME TOMTIE, TOC EHERDEFX
LT, BELREHOLEIVNZ D, FOAR—FHO—KI,
Z DN AFEINHI20 ~30 %2 DD EICHB EHE
ZA56ND. Thbb, LBEOIXFOELIZK > TEELE
BINEEMA SNZHEE, KELEMOLRNNE <> T
WBDTH-T, ZOWEITITTEEEL IR O LR O E A5ih
FTLOHBRBOKE 2R L TOWRWITEEESEZ Z S 5.

Fig. 6.C IZHBERE R AL O LTl & s FEFALA
AT —VKX5r (SPECMAP; Martinson et al., 1987) &L
7. INETOC EEEEH 2B THE, 2KELTE
W—BSRENS. FIZIE, MIS 56 855 (Termination 1I)
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Table 2. Marker tephra layers of the Takano Formation. Solid ages
are used as keys for the age model of the Takano Formation. Oth-
ers are estimated sedimentation age. After Nagahashi et al. (2007).

maker tephra code of

code (Nagahashi Machida and sedimentation

otal, 2007)  Arai(2003) 8¢ (k&)

BW1466 395
SG DKP? 62.0
Tt-E Tt-E 70.0
SP-II On-Ng 85.1
Aso—-4 Aso-4 88.0
SP-1 On—-Kt 94.9
K-Tz K-Tz 95.2
B Ash On-Pm1 97.6
Aso-ABCD Aso-ABCD 97.7
Ata Ata 98.9
Tt-D Tt-D 99.2
SK SK 99.9
Nanko-III 118.0
Nanko-II 119.2
Aso-3 Aso-3 133.0
Aso-2 Aso-2 146.0
SyPm 157.9

13, BHETTOC EAROELE L THBIZED 5N, £
RAJIZH 130 ka A TIZIE—HL TW5B, /-, MIS 3/4
BERS TOCEHEEROREE L THREIN, ERMICH
SPECMAP OB &IFIF—3T 5. Z0ERL, 77 50%
IS E2HRAHEY O TOC SBRLEFH TIIHM DIz
Mo leh, FORBEEIZBWTT 7 70D WE R E TR
ZEHOEND. ZOEFOMBEISTEMHEROE(LD ETHIF
FEIC XD RAEICH=5 (Fig. 6.B). 2B, SGF7 I
DKP & D5 EHICERRAEE N T WS, HRIMTDKP & &
NTCELEIRT I LIEE—OBDEHEREIN TS K
FBiF A, 2007).

TOC SHERDEWEITIELES U 7= B [RALR L O S fHIZ,
TOC &8 ROLWEHEE R R AL OEMEIIFITREL T
WA, FMHRBEBORIEYY 1 2 2 7P LThHED
505, FlZIE, 114 ka fHBEICR 515 TOC EHROES
13, MIS 5d O HESHOFEE TORBRBEORREE
RIET S, ZOEG TIAEMMER D A e R Rk LD
AEEDRIGA R, FEEIZ, MIS 5b DEIEICHZFDETD
FIRTERBER] (MIS o) IZHIEHNT TOC EHRDEH NS
HMEENTNT, BB ERARL & ORINTE N, —7,
MIS 5c BE U 5a OEEHIDZFICBNTIE, EHHERITE
WERI 5 DBEBMEE RTDICH LT, TOC SHERIIRE
FELLRL S FIFAL 72282 RT. 20X D hmHEICBIT5
TOC &AEMHER & DT HUE, FICRMBREIINT 25D
BWROD, FNFNORENGELHORLAMEEERL
TWBRRBON, SHOBRADLETHS, £z,
SPECMAP #ifR & DU DWW TIIANE THW-HFLE T
LD E WS RIEEMEIC DWW T b ETERid 57,
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Fig. 6. Temporal sequences of TOC, TN, C/N ratio and pollen composition of the drilled sediments from the Takano Formation, with com-
parison to 6 0 curve of SPECMAP. A. Profiles of TOC, TN and C/N ratio of the Takano Formation. Modified from Tawara et al. (2006). B.
Ratio of cool-temperate deciduous broad-leaved trees (Quercus (Lepidobalanus), Fagus, Juglans-Pterocarya, Ulmus-Zelkova and Carpi-
nus) to the total of themselves and subarctic conifer trees (Pinus (Haploxylon), Abies, Picea, Tusga and Larix) . After Kanauchi et al.

(2007). C. 6 0 curve of SPECMAP (Martinson et al., 1987)

TOC 2FX£IEFEL LIBE 16 AEMOTUREB OB

EHMOZBEEAFHOBERNE, ZOHICHEERDORE L 72/EH
MR EF DRI KIS/ E DR EEZ - HE2S D0
T, [BEEFOLZHEEEEMOL, Bk TPHEIZ{T5> ETEHAT
H5. Lnlians, FA-HETEHMOESEMFFINS
ZERFBTHS. WiRHEREYE AW R/BEEEETICBNT
b, XORHMBOBETETO DI, B8 TES
NI REERZHETHIHRENEL D, FOFEO BEE
LT, TOC BBROEFHEZEREL TRT I LIILST,

B 16 FEMZEL TR ELKERITE1T5 Z & &
ATz,

£9, BRABHEDBIUEHEOZTNENO TOC BF
FIZDOWT, FHEEDOEEREERETHRT ZLICK>TE
H(L9 5, ZOEREICE > THEIOMBNORESEFICZES
BEEZZT5 TOC SHEEDZTDLEELSNE -BIZEKT
ZEMTES, R, EFRMZHATRESDE DD, TO
BUCIR—DIEET 7 S8 ET 52 & T, XOBEBAGD
TIAE[EEL TR D, TD LD IAMEEDRRE Fig. 7.A [THFHUH
WS EHE & THEEEREZTRY.
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Fig. 7. A compile of the normalized TOC curves of the sediment cores from Lake Nojiri and the Takano Formation for the last 160 ka in cen-

tral Japan. SPECMAP is after Martinson et al. (1987).

Fig. 7.A213, HHET 246877 S OBEEZRL TH 5.
ZOHDNL DPMINMNEEIRET DEBDT 7 5 TH 5.
H AW LR ORI TR I NG R - AR
BT 7 F (AT, Aso-4, Aso-3) IZDWTHBE, FD
B N E THS M I N R RRINAR LSS T
OBMEREFENZN. 2L, aBEOERTFINOE
HEINZ 3 DOEET 7B, ZORBMOWERERFEAL
AT =T L DBERZEBL TGEINTHSDT, HARD
EEMNBHNR,

HRINEED EEHBOERVIERDHS G~T7HFE
D WWHEETAE, mENE<EULEEHERL TS

ENHEERTES. PO TNNEDSNDDIL 5 ~ 6 JT4EH]
T, ZIZTRBRBHEY O TOC EMEN. ZOFKIZ
KIMEHIPNT & 2 B EREYIC BT DA RO TTREMEDE 2.
5N5. BEDES BtV ETENCISBZE
SMBRRAEZFOWTH S EI3NZ, RBEECRAR,
FERME VS ZETIRECIZTA20 2 DOMT, AV
L <Lz TOC OEFH/NY — R 6NS Z EI3MBATIZ
<, MBEBEXETHLEOER, TabbREDZENDH >
7T EERREL TS,

SPECMAP OEERRINKLL &g THB &, EFEs—
BT 23T TITImADS, BRIGHED I N—T D5
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IZBWTH, MIS 12 BB E 34 BRIIEHORESAER &
UCHIHEICRETES L, ERMICH T 5. MIS 23 %
FIIEBNSY — > O 5 BT 5,000 EIFETI DD,
ZOESOERIT DN TIIEEHEY ORI TN H 5 &
ZATH5 (flxld, Pisias and Moore, 1981; Martinson et
al.,, 1987). EfSiEFh 2007 MU TWwaE5IC, &HE
DOBFEICHBIT DN ABRIED, 2005) LR, BEX
O KRBRBR R DR T8 & OB B R EE R HE A
DIEMHHRL D 9 EREZE; (Miyoshi et al., 1999) & DEb#:
MBS SN ENZEBOEIET 7 7 ORI AMKET
OB (EBIER, 2004) 13X, EELINGZ TOC EFR
LB & O BT B DWW THEE U 7= e R SR R (AR el
FoEELL—FHLTWS, /-, B> T, BEEM
DHFETT MD01-2421 5D 7 BOFRET 7 S 3 h
7= GEARIEN, 2008). FZ TIIEFRIHEAEY) & =878 THER
INIBET T I ON, BE—FHR AT, FEE4 (Aso-4),
HESE—8A On-Pml) BXUILD (Tt-D) RRAHIH
THD, EEAFLHROBRAMALEBIRD L&D
FHENTVWD, ZOMBIIARMIE TR L SPECMAP fHif#
EOXMGREBEIZIER U TH D, TOC BEHINHFIIn%
A CKIKEEE) 2L TWa I EZ2EMTTNS,

728, TOC &HEIL, SPECMAP DOEEHRIAKILEE)IC
B TRERIBIE T/ NAAMIEEH L TS, ZHUIRTENE
BLROTNWRKOREIZH S XS NZREZRBL T
DIZR LT, HHEZHEND - < DEFT S5 KEKKEE R
HMI KL TWB Z EICHRTHEEZSND. T, &
FH T EHRTRET 2RUKCIEEZC O E M ERMARIC
JE D= DICET HERINEL, hOKERAL Ty Mtk
WEBHBERZESECIZ WEWD, HFEORESITHEKET
DR EZIT TSRO EDEZEND.

—F, SFEESNHFE DR BRNVEET T SO0 THE
HEERMRLER & OBMBERIKRES Z &ICL> T,
KL B 25 8 L 7= A B WA R D8 TUS TR 7R D
EEZOGNS. FIZE, #EHE 1777 (On-Pml) I,
(RAERPKIALAE O ~DORBHICEH Lz EE3nTnhb
A% (MTH - Fidk, 2003), SEEO TOC SHEEH L THN
1E, FHUFIF 97.5 ka DFEMRT, MIS 5c ITHYST 2iEEHO
FEIZAELTHD, 2L L TIREALICEN I RTOS
HWKEHOBDE WD 2 EN—BHEICRD. AR LZER
F (2008) TiE, FWEHET 7T (Ag-KP), FEHEsT
75 (Hk-TP) BEIVERHEET 75 Nm-Tg) LW-o7zE
HERIFEE 288 T 7 7 bR RN A LR LI frE
DI Tn5,

SEIORERIT, 0~ 16 HEFORMZr—)L TR &,
FRNCEEEREEOHEN/ NI METS, TOC 5FH
DORENZLIZ KBTI K ELE 2 KB L TH
v, FIICHESENER S TS ZEE2RLTWS (Fig.
7). /2P, Fig. TR Uz [TOC fZHER ] 13, AEDE
BTHzZLz2B8l0 L THEL. TOC ZHROERNE, ¥
RIBHEREY) & BB TEFNFNHITHEEEL L TS 72912,
TNTHOMMICE N2 FAH SREBHOBERICKEL

2009—7

TEHE O H) SRENRE->TWS. MEEHRET S
WIZiE, FIZE, BRHROBWIZEDEMNTOPR G KE
TEHEVNENRDS, HELHE LT 7 70EMRUITH /& RmD
DB, FABRLMETH D, FBROFFDREOZESE

DR\ BT, SRS & S8 & OEELR = AT
f#o>T, MEOESEERMRTIZDOMEETTOLEDD
5. 5%, FNS5OUERBEXTIDETETHD.

AIEETHRNZE DT, TOC EFRE AV HARES
DTS, B E 72T F B TRERIIZRAIE N RIEET H
2T, BoNZTFERLANOHBENTS T —5 EE ORI
RMATRETH D, BV REE CREET OMEZET
LOIZEENEN, £, ERTIRARZEDIC, B EFEE
kT2 ZLickoT, gHoBREHKE L TRAMOSES
ANEEDHLITFEHZEBHHETH D, LLEBRS, ZOFHk
B OHERBIRIEOBLIC L D8R REL 25, ki
EDANRY ML HEHMEBOTFRNERI D, HITHEEYO
BELIEIDZS, LL, FAHITEEEEUAE 2 o HEAEY
DOBMIZH< KB 50T, WIJBMICERL, WERIEY
WREMICH L CZOFFEEEAT 20ENH D, £, B
DZEIEZBEH LT, TOC HMHiOHEREZEARTHIED
BoTidAaskn, EELICHZ> T, TOSHEEERE
EBIIER LW E, REESENNTTL 5.,

AR TR LU LD BREBETOMEDL, 5% L0E
M ZEIN—T 2L B EZBESGOE TN EEDIT,
HRMROERH R OB &R AT 2 2 itk > T, —fEk
ELREEOENDDIIKET D2LENDH S, £/, ZOX
SRER, HEERELUTHRAIED, S OREFEMA SN
5ZEI2&o T, ORNERAOHBOREDRE, BLD
EH2o NEY ORI DENNDIIBREHDEEZ
5.

¥ & o

BRI B L OB BEREEE O TOC 2R EEE
EELUT, #E 16 FEBOPERILEIRIC BT 5 [ REH)
DRt 2R 7. BRI I T T ERE TE,
HEEIT 4 HERNS 16 TEAMETEZHIN-LTHO
TOC SHETIL 20 £, 5 40 E1F E DR RRED EF 2
BB ENTER, TOC EHELEE, £ ORI
AR EEAEI G L TR, SEEHORESLTE
NTHBIEEHR L. FDLET, TOC BEZEHE(L,
HETHILEIEET 7S DKP 2 5779) ##ELUTOR
EHDOET, B% 16 HEMOEMRTRELHOEILER
ERRT 2 Z &N TE.

ARG 5N TOC FARORELHMRT, 7U—2
> ROKERMEEERT 5 QUBL B ITEY 2 el 3 R HE 2 47
B, WY V7 ORI B AN TEEE E R R e & [RIRE
2, BLEAHOEBLWKEESNH - LERT. £,
FORNRBOREEL, EHEERMRLEEE BN L TH
0, NHFRRRKEEEE KL TS ZEDHS MRS
. 5, PR ICED SNIEET T 5 R RURE
B D LICMEDTS I ENTEOT, MR THREEINT
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722 < OIET 7 7 ORI R FMMAEF BICiIE
DIF5ZEbrlfeElaoiz. SEASHNILEEET S0
SURRREE L OBEAE, HIBROKBEEDLEO RIS T,
HRER O OEEGERR, KELHOZELR E2ERET
RIS % L TEERTREEET LI ENTESTHA 5.

#H OB AREELDBIIUES T, HRBGHAY O
BLUEEEOUENZEOEBE o 7=, BRIGHEEY O
FIZBRL T, HNEREE (BRRMAS), T 8L
RO~ T UEmeE) B XU RRERERIIC S
BhEWEEW mahEGE L (EINRRLLERISERS
PR I3 RIS DT T E R 2R L T2
W BRBOWRICBNTIE, EEERELT EBEKRP),
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