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Falling age of Baegdusan-Tomakomai tephra (B-Tm)
estimated by using non-glacial varves

Hitoshi Fukusawa', Sumiko Tsukamoto', Hitoshi Tsukamoto’, Mayumi Ikeda’,
Makoto Okamura* and Hiromi Matsuoka*

Abstract: We have been collecting and analyzing sediment cores of non-glacial varved
sediments around the Japanese Islands. In 1995, we were able to be collected 8 meters-long
sediment core by using piston core sampler and recognized varved sediments of the last
3,000 years in the bottom sediments of Lake Ogawara, northern Japan. And also, two tephra
layers which are named Towada-a tephra (To-a) and Baegdusan-Tomakomai (B-Tm) by
Machida and Arai (1992) were recognized in the varved sequence. Machida (1992) ,and
Koyama and Hayakawa (1995) have suggested that the chaotic eruption of Towada Volcano
caused falling of To-a tephra over northern Japan occurred in AD 915. Based on varve
counting of this sediment core, we can indicate that the sediments between To-a and B-Tm
tephra layers were continuously deposited for 22 years. If the falling age of To-a tephra can
be confirmed as AD915 from historical documents, then we can show that B-Tm tephra was
deposited from spring of AD937 to summer of AD938.
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i, MiEEOBCIIN LT, BREEESOmE» S
HIEILD KIEKATKR S R % 5 2 7o fe vk % 54
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DRI L 926 S TH Y, HIEFILI DK HGEHZ
DBCERED T EEdo72E LT, BED
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AN, 1998).
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Fig.1 Photographs of non-glacial varves in sediment
cores (OGA95-2) of Lake Ogawara
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Fig.2  Photographs showing light gray lamina (A),
dark gray lamina (B) and diatom frustules including
framboidal pyrite grains within dark gray lamina in
smear slides under optical microscope.
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Fig.3 Photographs showing glass grains of
Baegdusan-Tomakomai tephra (B-Tm) and Towada-
a tephra (To-a) in smear slides under optical
microscope
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A .A"emged chemical composition of glass
T N Baegdusan-Tomakomai tephra (B-Tm)

and Towada-a tephry (To-a) .

B-Tm

Si02 Tio2
Al203 Cr203 MgO
Number 7 7 = = 9 7

Minimum 6475 0143 10,08 0 0

zs:'rf:::“ ;5-15 0.627 15.96 0.044 0.304
P 30.63 0.306 12.61 0.008 0.067
779 _0.092 2.107 0.01 0.058
&
s 30 FeO  MnO Na20 K20 Total
Pl 01;1 71 71 71 71 71
Hlaie 1-5 5 265 0.015 5.033 4.579 100
foni i 0- 74 5448 0,197 6.295 6.25 100
S 0-694 4413 0.111 5807 536 100
441 0.425 0.039 0.309 0.53 0
To-a
Sio2 T
— ¢ Ti02  AI203 Cr203 MgO
e 31 31 31 31 = 31
Minimum

76.16 0.329 12.43 0 0.314

Kt
A:::r::;n ;e.ae 0.449 12.74 0.043 0.464
b os.sz 0.38 12.57 0.007 0.424
148 0.029 0.084 0.01 0.028
{8
—— 0 __Fe0 M0 Na20 K20 Total
; 31 31 31 31 31 31

Minimum 1,979 .709

- 0.048 447 1.399 100
Maxi

Ave:f::: ;-219 1.939 0.161 4.747 1.697 100
Sema G087 1.827 0.105 4.589 1.496 100
—— 2053 0.06 0026 0.064 0.058 0
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Fig.4 Photographs

and sketch of non-glacial varved sediments intercalated between Baegdusan-Tomakomai tephra

(B-Tm) and Towada-a tephra (To-a) . The sketch shows sampling horizons of glass whose composition were
measured by EPMA such as B-Tml-5.
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Fig.5 Diagrams showing Si0,-Na,0, 5i0,-K,0, SiO,-FeO, Si0,-Al,0;, and Si0,-TiO, inter-relationships in glass materials

of baegdusan-Tomakomai tephra (B-Tm) such as B-Tm1-5.

C-pfl L[ ZFNLEOET KINIKIZ L > TH 72
LE&NLLDTHAEELTWAS (Machida et al.,
1990). #L T, /MIE#HIZBWTREDLNI-HE
HURL O H SR — B /NBCR R Y E BRI K e o)
ThoOFEHEBYICHYTr2reHETAI L L
7z, FORBIZIE, DNE#OBEREDICEO 6N
72 HIEIL — S ANCKIDKREE 2 B ALY IZ 5 @23 T
T AMBERE L (5 K). &b, KIUFTZ
ADGHREHE FM L ) B-Tml, B-Tm2, B-Tm3,
B-Tm4, B-TmS & Z&fHi+ T, Si0, #2435 Na,0,
K,0, FeO, Al,O,, TiO, EDHERD 7 Z 7 THER
AL (E4l, E£5K). ZO#HR, LTORH
MaeHonsz, OB-Tml~5 DWIFhd S0, DE
AEDS 65-75%DME b b, MRAVWHIEEZ Lo,
@—2—D2DOHFZADOFHEIRT ¥ FhiZiEHDL
DTIE% L, S0, EFED 67%, 1%, T5%HI{EIC
£ 25, GB-Tml~3 3 Si0, 7% 61%HIED T T A
MEEAETH LAY, B-Tmd-5 Tld, 71%HI £, 75%
HIfRDH 7 A0 L BE ST %, Machida et
al. (1990) DOHHERE L VMDA 5 L Bpfa I
HEH, Cpfl HERHELXPEREOT T ADR
&, Epfald B-1 BLU 2 SRR EHKHE, ES, 6,7

BENERELL->TWD., 2RELTALEYY
YIERE R HREEREIIR(ELTwA &
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FHIEIE RO {812 & - Tt S e [k
0] 12, ME 915 E 8 A 26 HIZIKAT2 <PHEFE L
T, ZOENRENI-EOHEDPRBOENHH -7
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X, P 946 EIZHROBRE (Vi) TRIZ
D) DBENH 70, BAOAKEBI % -
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i ANCK IR D BT OHEREE S, TR a KX
DEIRFET LIcDb 22 EFHOENHRDEDEF~
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FRE—FT 5.

72, BRORHREEIKETAELTD, A
Ly — ¥ ANk LR L A SELLUE L o KL g S e o
e THE TR AR (BE-pfa) DEOBEAGE
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Recent progress on collecting and analyzing methods
of brackish lake sediments

Kazuyoshi Yamada' , Koji Saito' and Hitoshi Fukusawa'

Abstract . Recent studies on ice cores and deep sea sediments have revealed that abrupt and
rapid climate and sea-level changes occurred frequently during the Late Quaternary. The
brackish lake sediments which represent non-glacial varve layers record the detailed
environmental changes, however, it has been difficult to detect such rapid changes from lake
sediment cores. One of the reason of the difficulty is the lack of the method for collecting

intact sediments for systematic analysis. Here we present our systematic research procedure

with improved efficiency, which includes an improved coring device for obtaining intact
brackish lake sediments, initial description, sampling, and several analytical methods. This
enables us to detect environmental variations on annual to decadal time scale.

Key words: lake sediments, collecting methods, analyzing methods, paleo-environments
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