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[ZhR 1. Ammonia becearii (Linné)(A-C) & Haplophragmoides canariensis (d'Orbigny)(D-F).
Plate 1. Ammonia beccarii (Linné)(A-C) and Haplophragmoides canariensis (d'Orbigny)(D-F).
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Stratigraphy of bottom sediments in Lake Tougou-ike, Tottori Prefecture and
non-glacial varves

Megumi Kato', Hitoshi Fukusawa', Yoshinori Yasuda’ and Osamu Fujiwara’

Abstract: Sequential cores of laminated lake sediments which consist of alternations of light-
and dark-lamina, were taken from Lake Tougou-ike, western Japan. The sedimentary micro-
structures of these sediment cores, and the relationships between numbers of lamina and
calendar dates calculated from "*C dates suggested the following; 1) The laminated sediments
are non-glacial varved sediments, deposited from about 9,000 to 2,000 cal yr. BP. 2) High-
resolution investigations of magnetic susceptibility, mineral compositions by powder x-ray
diffraction method and physical properties of these sediments revealed environmental
changes around Lake Tougou-ike during Holocene. 3) Flood events and volcanic eruptions of
Mt. Sambe around 4,300 years ago were recorded in the sediments. Based on above-
mentioned investigations for environmental changes, we indicated that centurial- and
millennial-scale changes in accumulation rates are detected from the thickness of the varves,
and suggest that these non-glacial sediments are very useful to determine accurate

chronological dates of these environmental changes.
Key words: non-glacial varve, Tougou-ike, accumulation rate, tephra, flood
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Fig.2 Location of coring site of Lake Tougou-ike.
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E and 2 meters in water depth.
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Fig. 3 Lithostratigraphy of the bottom sediments of Lake Tougou-ike with calendar dates These calendar dates are
calibrated base on standard calibration curve by Kitagawa and van der Plicht (1997).
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Figd Sketch showing the primary sedimentary
structures within thin sections of varved sediments
under optical microscope. Arrows in this figure show
boundaries between dark layers and superposed light
layers. Sediments between horizontal arrows and
superposed them indicate annual layer formed.

FEORE L WESRHEKIZ L o THIORFEBERIE <
ol:l ERERTL, BRI ITOLEMIEDHL
N B AE R -1, WiLEkEE CTd 5 WL (FeS,)
oW REE I Td H B (FeCO,) TH
0, EPEEILEEE RO B I A F TRD DKL D
gL LTHD LN, TRHOFKEYITVWTRL K
BT TV ABENRZT L 5ME, bbbk
RS ~FEB DOREF I A TSI B 5 EEER
AL Lol El - R L2 b D TH S, i
AMOFEFMLRIGRO L 2T, BEBRIEILT S
B B F KRR R TH 5.

ok D RWEE T 3 OHERTREE DR S
T2k, HES I FHOKIREFOMRERTIEL
Fi2, FEoH—FEOHEREOKR S 2ERORE
HIIEFEIC, BRI IFTTHOEKLS L\ IdEE

TOG92-31 (23.351m - 23.717m)

S5 U O it I HE AR O RE 1F & R4 31

2354

reworked
tephra
layer
tephra
23.5 17
layer
E
g °
o
5 . B tephra
H — layer
g
C 5§ &2
f’ e 'I'| -q: ﬂ
2 W O ~ %
@ ) - o
'U 1 |_| -t
| o)} ™ 17.6
-3 I (FV
- e
a (@]
B
? flood
t‘ layer

3 B 8

'}t
% Sa X HUmI oD AR HERESY

Fig. 5a  Photographs showing macroscopic sedimentary stuctures of varved sediments in Lake Tougou-ike.
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Fig.6 Diagram showing relationships between varve-counted dates and calibrated "C dating data. We
used Kikai-Akahoya tephra (K-Ah) layer as control core depth in this figure, and think that varve
counted dates of Kikai-Akahoya tephra (K-Ah) was deposited 7,300 years ago. Calendar dates were
caliculated from C dating data by using calibration curve of Kitagawa and Van der Plicht(1997) .

BRELREL I ERIL, EROEOFRE TS
BRFIZFNFNHEBEL-LEZZGNL, T4b
L, ChHOWES 3+ 10y M [EE] &2
b, &k, HMhE FELRETER SN T
IFIEAKHEE (IR, 1995), =Hil GEiRE D,
1996), /ANE# (G Z24, 1998) 7 & i s
Bho b+ TIIHEIATWS,

NGO IFO 1y FATERICHER L
Il EEEMTBLOIC, T IFOBBEHIZL S
FERMEE “Cc ERBIEED S KD SN B EMNHEE
DHBEIT-7 (6 H). BRET H RV KIUIK
(K-Ah) ZHAED2S 7,300 FFTE VD FEHEEL L L
T, EOLTDT IO/ %ELFEEMET Catll
LTHEMEERD . ChoDEREEFORBED
BCHEMEOBEMIEMEZ LE L2 (F6lX),
MEGHIER L “C EROMEI LT HZ &
MG o7, T X - T, SRt e R
WIRHOONLHNT I FOHEE 1 £y ME 1 ER
IZHERE L 7B DSTRAE L o IS EBHERY Th B L T
ESINL, LT, ZOEMOBEGEHNZ AT - 224
&, WHRTHAY KK (BET 7,300 Fii) &9
EALIZ 5,134 ¥, THEIZ 1,616 LD ERED RO SR
72 b h, RO EREIEEREILIE T 8,916
ERIA S 2,166 EHIETD, 6,750 FEBIZHEFRE L7
ZENHAL DI o7, TOEEHEREY BT 5
ZET AL, BEISE 10 ERMTHBED

BRI TR L %o 7.

R EARHEIR (CEBD 5 N A N LIKE &
KM T HERR )

FEARHERE R 12T RIKE & IR ks & s
BRI EMIZENMEERLTWS (5 7 X)), =
i, KIWKFEIREE OB R F S h Twa =
L&, IREHIEIIERR LA 2 BERIC
LoT, RELGHELX S OWNBEDSLELY S &
KEENTWEILEAFEREEZONS,
FEREREBCEINLIEAROEOE KT
IR LR RO ZEN LD BITIEME {, Kt
ThoikBAE - #F V1 rOEHEELEFEICE
V. HERRTE R O EBIER B LU, IR
TR II B DA C K & R AW A %=
FEINTEBY, kL LA L - THEESHA~E
YR EEYER P E e 0EEICHATAEMTT
R Eh/iZ L 2RLTWS, KERTEOERLE
KERA - A ) F A4 P ROEHEFERGTHIT LT
AHh L, AEHHEFRY R ICRBIER cm A 53 10cm @
IRt e L TEEEs stk L HITIZH
1,000 R (2 | [MfEEE LTV DEEZLNL (5
8 K). —h, INOLOHEMEDEFOZB R AN
1 2KOE =2 %2FEWTAHSLE, 9,000 E/i, 8,000



34
chlorite&kaclinite{cps) quartz(%)
02000400060008000 0

0 lllllllll 3 O

5 5

10 10 1
E E E
= = S
£ E g

15 15 1

20 20

25 25

ik <A - BRI - KHEE - REE

feldspar(%) magnetic suscep(rbilily(‘m"sl)

0 50 100 150 200
0 -

20 | .

25

L N T O L LB r—

11 T
o E
T

depth(m)
[T
w T

l

-

20

25
l:l clay-silt e raYish clay
e sand ash

%7 %%m¢%ﬁﬁ%®%¢t%®ﬁ%ﬁﬁﬁiU%ﬁﬁ@%W.ﬂ%ﬁ&dﬁﬁﬁtﬁﬁUf#bE

(cps) (%) , HER (HE%) (ph) , RAGE (

HplEETHBLLA.

Hge) (b)) EHFLA. WEE 6D (B ) &

Fig.7 Stratigraphy of non-glacial varved sediments in Lake Tougou-ike, sequential changes of mineral components and
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investigated. Magnetic suscepitibility (SI) were normalized by using weight values of samples.
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Fig.8 Events of floods and volcanic activities recorded in the bottom sediments of Lake Tougou-ike. upper: ages of
floods detected by changes in chlorite & kaolinite contents, lower: ages of volcanic eruptions detected by changes in
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Fig.9 Changes in accumulation rates of bottom sediments in Lake Tougou-ike from 9,000 to 2,000 cal. yr. BP.
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Fig.10 Diagram showing relationships among the
thickness of the light lamina, dark lamina and varve
including both lamina.
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