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Fig.1 Locality map of the study site,
Lake Nojiri, central Japan
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Fig. 2 Lithological column of the upper part of the
sediment core (NJ88) from Lake Nojiri
Tephra layers are named after their depths
of the upper boundaries.
My-A : Akakura tephra, K-Ah : Kikai-
Akahoya tephra, U-Oki? : Ulreung-Oki
tephra?, AT : Aira-Tn tephra
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DHIEEREDREITESOTE R LR EERET
)L, FE 498 cm A3 8,650 yrs BP (9,560 cal BP), %
& 511cm A39,190 yrs BP (10,270 cal BP), & 556 cm
$510,030 yrs BP (11,425~11,550 cal BP), ERE 604 cm
£312,310 yrs BP (14,295 cal BP) TdhH5B. TN OHDER
B, BBROL D ICEEORIMIRHG LcER D5
2&E X3, BLUT 7 7BOERR S EIC LI HRE
RESBBUR—BTEI &0, THIEETESD
DEEZ HNA.

—7%, 1EET 7 50MC FEREIL WEREYKILK
(My-0) 5%4,000~4,500 yrs BP (FLi&, 1985), W&k
2 XK (My-A) A55,700 ~ 5,900 yrs BP (B,
1985), K-Ah /36,300 yrsBP (BTH - #73k, 1992), #kE
Rz K LK (U-Oki) £59,300 yrs BP (HTH - ¥,
1992), AT %%24,500 yrs BP (it HIZA», 1995) THB &
ANTVWA. Lrl, INsDF 7 SEOEREIKIZE
AEDEERBEDOEETH - T, —# FIAITHE,
2002) RO TR AN RO IEPB I FERANDZE S
TETWEW, Lnd, 1 AETERLENC VT, @l
E IR ERPOBEFERNOEBPREELILS
(INTCAL98) DT, HEDEI A, TNTCOERELZH
— LI BEETHIRT B I EIIRETHS. Zhwz, &
E7 7 5 BOERITTXTHIRD C MIEFERERHET
B EELT. F15HB My-0 % 4,250 yrs BP, My-A
% 5,800 yrs BP, K-Ah % 6,300 yrs BP, U-Oki % 9,300
yrsBP, AT % 24,500 yrsBP &9 4. CNODEREE
Bl U THREEEZ R, TN%2dEICRBEDERS
RKbpHIEE LI Fio, HIRESEFTIIRIEEREE
BIRICRWTERT A EIT A,

HE L ARRIE LR ONEER & ZNERE L

£ 1 BRHE—Y v 737 NJ8S O MC ERHAIERE

Table 1 Radiocarbon dates of NJ88 core from Lake Nojiri, central Japan

Sample no. Measured age & "C  Conventional age  Calibrated age Measured  Pretreatment  Measure
(Depth) (=1 ¢)yrs BP (permil} (£ 1 o) yrs BP (£ 1 o )cal BP material number

NB2-2-30 8680+80 —26.7 8650+ 50 9560 (9535-9700) organic acid washes Beta—139889

(488cm) sediment

NB2-2-42 9200+130 —25.6 9190130  10270(10215-10530) organic acid washes Beta-139890

(611cm) sediment

NB2-3-18 10030%+90 —25.3 1003090 11425, 11490, 11550  organic acid washes Beta-139891

(556cm) (11275-11680) sediment

NB2-3-39 12380100 —29.5 12310=100 14295(14140-14340) plant acid-alkali-acid Beta~139892

(604cm)

T Z AMS FRAEREIC & 5. BIEBEOEIEIZ INTCALIS (Stuiver et al., 1998) IcE—= <.,
All dates were measured by the standard AMS method. Calibrated year is based on INTCAL98 (Stuiver et

al., 1998).
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Fig. 3 Relationship between the depths and ages
in the upper part of the NJ88 core, Lake
Nojiri
The calibrated depth means the depth
which exclude the accumulated thickness
of tephra layers.
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ER, BIOEEKNUKOEROEZRER 3ICRT. &
EICoWTIE, S ERRICHRE LI EEZ SN B KL
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0.33 mm/SEOHFEEERT. 72720 My-A DERP
SEIE LI 4 DOERBEZEHRT S &, EE550cm
DI S H D UERORZIRDBER CGEUSYE, Th
DRI T PICERORER TREUS B ABL D
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7388, U-Oki ThbEEZ ONBKKBEETIFHE
(ZRFE 502~507 cm) DE _LIZdH 72 EEE 498 cm DER
i, 8,650 yrsBP (9,560calBP), E FDZEE 511cm D

T LSHIERHERE I © A 775 25,000~6,000 FEH| O JURES) 17

FERIL 9,190 yrs BP (10,270 cal BP) Th 5. U-Oki D
FERIT, 79,300 yrs BP EINTWAAH (BITHE - #
H, 1992 ; ihide, 1992), EHEKBBICBOTERET
B EHATTRENT U-Oki KILIIRDERIL 9,550+
73 yrs BP (10,650 =250 cal BP) & &N TV 5 (Kita-
gawaet al., 1995). KHFE THONICERBIZZNGIC
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3. TOC - TN SR

TOC - TN 8EEBIUEEDLL (C/N L) OREFFH
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XU, LA L 610~540cm DRTEEIIEML, LI
124~7% OBWETHEB T LI, EBiEbX
DRELILD. TNEBERS, FE 1,021~610cm O]
130.2~0.3% %2R L, 610~540 cm ORI CRBITHEM
L, DIEEZ0.5~0.7% &755. C/N LLbEKT, FE
1,021~% 610 cm ORIZ 6~8 %R L, #1610~540 cm
DORITHEML, LU%IE 8.5~9.5 THE® T 5.

753 TOC - TN 28 RBIU C/N KBS EHICHE BA
LBYEDS, B 1,010, 860, 810, 760, 740, 560, 490,
330cm FHEICEED NS, UL, INOOBHEIET 7
SBICHIZ>TWABDT, HEAADBERIZKILIKDE
ANIZL B2 EBOBAISHBIROBRTH 5 LIFREH
5. 77 SBOEEARINLTHEE, AHBHETRL
FoREREEDH, WL HDPDI D INSISEHDED
B LOEED OGNS, BAEIZIE TOC - C/N OREAHDS,
B 920, 830, 710, 590, 540, 430, 350cm FHETICEELE
4. #BINAIZER 700, 620, 580, 460, 370cm I
BETBEH, ZNo0O—HiZbT 7 IDRACELSRE»
OB NTH B ARERIIEIN TV,

4. TEBRSITRER

TERTAX 75 L%R5IRT. oL bEVDHERR
{3 605~550 cm {18 G, FPUEB-EIR/- VN
BEOHERATHRET LMD, 3 F58HB - 7F
B - B3/ R B EDEBELER AR LT AR
DEDLBIETHS rILE - EIB - YHBTHE
NDEZ/ Y — VFEWVEUL, JF 588 - 7F
B - 5173/ 3 BBOBODEG F— v HEWCI B
T3,

CNODEEEM EREREROIMBLRITL, bk
AREILEBOEPZ DRI, WL ODPDIYINSTEZE
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Fig. 4 Profiles of total organic carbon (TOC) and total nitrogen contents (TN) between 1,021 cm and
329 cm depth in the upper part of the NJ88 core, Lake Nojiri
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PRE L, BEHOPDDIEN. FE 620~605cm THIE
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Fig. 5 The pollen diagram of the sediments between 329 and 964 cm depth in
the upper part of the NJ88 core, Lake Nojiri
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Fig. 6 Climatic variability from the late Last Glacial Age to the early Holocene, on the basis of
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the upper part of the NJ88 core from Lake Nojiri, central Japan
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Climate Changes between 25,000 and 6,000 yrs BP Deduced from
TOC, TN, and Fossil Pollen Analyses of a Sediment

Core from Lake Nojiri, Central Japan

Fujio Kumon*!, Sayuri Kawai*? and Yoshio Inouchi*?

Total organic carbon (TOC), total nitrogen
(TN), and fossil pollen compositions have been
measured at 1- to 2-cm intervals for the upper
part of an all-core sample recovered from Lake
Nojiri in 1988. TOC and TN contents rapidly
increase from the depth zone of 610 to 540 cm,
with one reversal. The fossil pollen of cool-
temperate deciduous trees also becomes abun-
dant around this horizon. Subarctic conifers
decrease from 730 to 540 cm depth, with some
fluctuations.

Judging from these results and sediment
ages estimated with "“C dates and some marker
tephras, the Last Glacial Maximum is recon-
structed to have been around 20,000 yrsBP. A
warming suggested by increasing fossil pollen
of cool-temperate deciduous trees started
around 15,000 yrsBP and lasted until about
11,000 yrs BP (about 12,000 cal BP), being inter-
calated with some cooler phases. The warming
was especially accelerated around 12,000yrs

BP (14,000 cal BP). The cool phases recognized
in the Late Last Glacial Age can be compared
with the three Dryas periods in Northern
Europe by pattern matching, but their ages are
older by about 2,000 to 3,000 years. This dis-
cordance may be a key to understand the
mechanism which controls short-term climate
changes.

A slight cooling phase is also recognized
around 9,000 yrsBP. This phase is character-
ized by decreases in TOC and TN contents, but
is not so clearly seen in pollen compositions.
This phase may be correlated to the Boreal
period in Northern Europe.

This study presents the first detailed illustra-
tion of climate changes though the termination
of the Last Glacial Age in central Japan. The
studied core offers a useful standard of climate
history, because it can be precisely correlated
using the numerous marker tephras.
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