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Fig. 7. Spatial variation of volcanic activity after Late Pliocene in the Ryohaku Mountains.

7 L O LI B 1 B K LIEB) DR TEAGE

TH26%7H4H

E1220 BEREFN MLEEHEFIBELS 31
#H35 EmiE
i "
KEW, @58, Wl FRlAL BEREF-= 1 BYM  BIETZ-EBrE XT“
- 2T == T ] Al
(e} 220 ¢]]1
L )
N Rl o8 I
i T I + A
AL - =/ kL
(=7 1 E#R) I
&
B
. — N ——
- @ 70 —
EACA ERE
AE Lk SEK - (1988) D
Q Eiiern
& LD BT Y

Stage I 3.6~1.5Ma
Stage I a Stage I b~d
3.6~3. 3Ma tg 3.1~1.5Ma r";( 0
/(3 ?Egﬁda) / Stage I ¢ Ma
Loy
' a(l & 0. 5ie)
, Stage Id
BT & 1
%? @ (1. 5Ma)
StageIb
EE # P
(3.1-2. 9Ma)
_20km_
2
Stage I Stagell a
}:I
1.2~0. Ma ‘ﬁ‘ 0. 4~0Ma ¥(0_ W)
]I
- R 0.4-0.3, 0.1,
Beaz il o 04-0M
(1.0-0 8y ? 3
21 & KEHE
- (1. 02-0. 94Ma) (0 4Ma)
ByE
1.0-0.
(1.0-0. THa) - 4
(0. 3Ma) )
. Fig. 6.
NEEEE S L5 e | ELkF]

Comparison of the K-Ar age of this study with Shimizu et al. (1988).

Hi#Hh (2007) ICEWLZEER

6 AHFLETEAK - (1988) @ K-Ar FEAEQ . JLEAEXKIFIO K LOEHEHE 2 7 - YEabdb
#TRe. KAWLk, AH s EXLE, FAFEREK < i (198R), HE - il (1996) OFREFH% /R,

HIEFE R - R\ IHE A - — /B - MEKER - HB E 5 F1 (2007) : K-ArfE (R E 1< 2 D <l B 1L D 57 — BE# i AL BN DB 2253 4, 2K 11,52,p.39 —p.61

-WR#EMh (2007) 12k D&, THBE LMD KILFESZEFEDH DL,
Eihvdhor-. I HI(1.2Ma~0.7Ma) D X UEBIRERMSEIZ
IT 4 (0.4Ma~0Ma) [Z (&, BHZELEIL AR O KIWFAR STz, IESh T S,

BHETIE, BLALFIOH TS, EAILELTEHLTLSOAEILTHS,

[ i~ MAIChIToNS, I #1(3.6Ma~15Ma) ZIFERFMIZNMILGE
RIFEHDSIBEL, BAFE-EREEARO X ILFLAEHEINT-,




mAalbthn~<I<TDIk;

Fig. 8. The perturbations of Vp, Vs and Vp/Vs on the north-south cross section
across the Hakusan volcano (along A-A’ in the index map). Red and blue
indicate slower (higher) and faster (smaller) velocity (V,/V,) of seismic

Seismicity is shown as open circles. Low-frequency

earthquakes identified by JMA are also shown as open stars (7¢). Mt.

Hakusan and the other volcanoes in this area are shown as a solid triangle

and gray triangles, respectively.
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Fig. 9. The perturbations of Vp, Vs and Vp/Vs on the east-west cross section
along B-B” in the index map. All symbols are the same as those in Fig. 8.
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MEDIAN GRAINSIZE is the median particle size of tephra erupted from the volcano in
phi units (the mean of a Gaussian distribution). Examples: Cerro Negro 1992,
Nicaragua - basaltic subplinian (0 phi); Etna 1998 - subplinian (1 phi); Soufriere Hills
Volcano, Montserrat - vulcanian/dome collapse (3.5 phi); Mount St Helens 1980,
USA (4.5 phi).

is the standard deviation in particle size of tephra erupted from the
volcano in phi units (one standard deviation of a gaussian distribution). Examples:
Cerro Negro 1992, Nicaragua - basaltic subplinian (1.0 phi); Etna 1998 - subplinian
(1.5 phi); Soufriere Hills Volcano, Montserrat - vulcanian/dome collapse (2 phi);
Mount St Helens 1980, USA (3 phi).
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(%) Tephra2Zx AWV -BHRAEHKESH (FF70) X KF(2011))

Example Eruption: Cerro Negro, 1992
Example included in GUI

Cerro Negro is a small basaltic cinder cone within the Central American volcanic arc that formed in 1850 and has
erupted approximately 24 times since. Eruptions typically last hours to days and are characterized by columns
extending 4 — 8 km into the atmosphere. Tephra falls from numerous Cerro Negro eruptions have impacted local
residents and the population center in Ledn, Nicaragua, ~30 km west-southwest of the vent. Steady trade winds
tend to advect tephra towards the WSW.

Cerro Negro erupted in 1992 after 21 years of quiescence. The 7 km eruption column was observed by the
Instituto Nicaragiiense de Estudio Territoriales (INETER). The activity was accompanied by dramatic widening of
the vent and erosion of the cinder cone. The 1992 eruption consisted of two phases. The initial phase, lasting
approximately 7 hours, was characterized by an energetic plume reaching approximately 7 km into the atmosphere.
The second phase, lasting approximately 17 hours, was characterized by a weak. bent over plume of column height
1 — 4 km [Connor et al.. 1993].

Caribbean

Trk29%1H27H
#436E ARREFHS, 45F NUFETEFIBELE 177
EH1-2 Hig

HKE

Pacific
QOcean

Isopach map created by inverting trench data with Tephra2 (inversion edition)

Photos by C. Connor University of South Florida(2011) : Tephra2 Users Manual Spring
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Figure 9. Comparison between isomass maps for the
~A.D. 1315 Kaharoa eruption (unit F) compiled from field
data [Sahetapy-Engel, 2002] and the deposit computed with
best fit values. The color scale is also shown (isomass
contours were computed with the same interval used in the
field data map). Some key cities (diamonds) and Tarawera
(triangle) are shown. See color version of this figure in the
HTML. .
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FEER
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Figure 11. Comparison between isomass maps for the Ruapehu eruption (Houghton et al., submitted
manuscript, 2004) and the deposit computed with best fit values. Tephra fall accumulation is in kg m ™2
The color scale is also shown (isomass contours were computed with the same interval used in the field
data map). See color version of this figure in the HTML.

Bonadonna(2005)IZ&4&. Tephra(Tephra2@HEID/N—23 ) E#ALNT=Za—2 5 RIZEIT HTarawera Volcanic DKaharoa

eruption &Ruapehu eruption M2 D DE X DBIREFTEE T, HERN/ N\ F—FORFEERL TS,

C. Bonadonna, 2005, Probabilistic modeling of tephra dispersal: Hazard assessment of a multiphase rhyolitic eruption at Tarawera, New Zealand, JOURNAL OF GEOPHYSICAL RESEARCH,

VOL. 110, B03203, doi:10.1029/2003JB002896, 2005
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SuigefSu
Varves
2006

The "Lake Suigetsu 2006 Varved Sediment Core" project, or "Suigetsu Varves 2006" for short, is a multi-national, collaborative research project based around a sediment core taken from Lake Suigetsu
[soo-ee-get-soo], central Japan, in summer 2006. The two over-arching aims of the project are:

@ to provide high and ultra-high resolution, quantitatively reconstructed palaeoenvironmental data for the East Asian monsoon region, coupled with an excellent chronology, across the last 150,000
years;

@ and to establish a purely terrestrial radiocarbon ('*C) calibration model across the Late Pleistocene (roughly 10,000 ta 50,000 years before present), based on "*C dating of terrestrial material,
free of marine reservoir effects. coupled with the independent chronology provided by varve counting of the annually laminated lacustrine sediment.

The project will therefore contribute to international scientific endeavour by using multi-proxy palaeoenvironmental data to determine the precise timings and rates of environmental changes. and in
facilitating understanding of past changes in the global carbon cycle. It is further hoped that, through identification of independent tie-points to similarly well-constrained palasoenvironmental datasets
from geographically distant sites, spatial leads and lags in climate change across the global climate system will be identified.
Details of the situation and site of Lake Suigetsu can be found at:

o Locationt

A more thorough introduction to the SGO6 sediment core, central to the "Suigetsu Varves 2006" project, is also provided:

® The SGO06 sediment core

The sediment cores central to the "Suigetsu Varves 2006” project were collected in the summer of

2006 from the centre of Lake Suigetsu, at a water depth of approximately 34 m. The coring was ‘
undertaken using a hydro-pressure, thin-walled piston sampler, which was installed on a floating

drilling platform. Sediment was obtained from four parallel bore-holes ("A", "B". "C". and "D")

overlapping such that material fram any given Lake Suigetsu sedimentary harizon would be }‘ |
represented by at least one of the individual sediment cores. In this way, a composite core (referred °1
to as "SG06") of over 73 m was obtained, representing a continuous archive of palaeoenvironmental

information spanning approximately the last 150,000 years. A ’

Each of the sediment core sections was extracted from its sampling tube within a few days of its
recovery from the lake bottom. The cores were then immediately split into two half cylinders, and
the freshly-exposed sediment surface digitally photographed, along with a depth scale, before any
colour changes through oxidation could occur. Within each core section, layers with clearly
identifiable characteristics were identified, ideally at 10 to 20 cm intervals, and defined at 1 mm
precision using the depth scale of the digital images.

Sub-sampling from the cores for multi-proxy palasoenvironmetal analysis was subsequently
undertaken using the "double L channel methodology of Nakagawa (2007).

The upper ~46 m of the Lake Suigetsu sediment profile demonstrates distinct lamination and

represents sediment deposition spanning approximately the last 60,000 years. The underlying core section, from 46.01 to 63.75 m composite depth, is not laminated. and
represents a time period when the lake was not deep enough to maintain anoxic bottom water conditions. Below 63.75 m, down to the base of the core at 73.19 m composite
depth, the sediment is composed of alternating peat, inorganic clay layers, and occasionally finely laminated organic clays. This time period represents alternating fluvial and
shallow water lacustrine enviranments that occurred after the initial tectonic formation of the basin.

A more thorough account of the sediment coring process, as well as a more detailed description of the SG06 core stratigraphy, is given by Nakagawa ef al. (2012).

ERpk26%E784H8
F1220 SEZEN MLEEIH-FEIBELE 82
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5.5. Tephrostratigraphy and preliminary chronology

A total of 30 visible tephra layers were recognised within the
entire SGO6 core sequence, 11 of which are being identified
using mineral composition, shard morphology, and shard
refractive indices (more robust identification by glass chemistry
is being carried out; Smith and Blockley, personal communica-
tion). The distribution of these visible tephra layers, as well as
their ages according to the existing literature, are summarised in
Fig. 10C. The age of the SGO6 core bottom is yet to be deter-
mined, but is subject to further investigation.[Tf the sediment |

accumulation rate 1s assumed to have been constant between
the core bottom and the Aso-4 tephra layer (composite depth c.
4960 cm), then the age of the core bottom may be as old as
200 ka. Even if the sedimentation rate below the Ata tephra
(composite depth c. 5350 cm) was twice as high as the overlying
section, the estimated age for the core bottom would still be
around 150 ka. Low resolution fossil pollen assemblage data
from the core bottom is dominated by boreal conifer trees and
herbs, indicating generally cold climate (Nakagawa, unpublished
data). Based on these facts, we provisionally conclude that the
base of the SGO6 core is older than marine isotope stage (MIS) 5
and that sediment deposition in Lake Suigetsu commenced
during the MIS 6.

Nakagawa et al.
(2012)

EIZDOWTHRETT 5,

BIIZBTHY . NEXCO80 (#12.7HER) T Hh/N—TETWDHEEZLNS,

GNEXCOA7HEMEEED/KAMTERSN ., KYUEFHMICKILIREBEZEZSHLTLSKAMDAR—1)24 (SG06) TNEXCO80M [E
@SGO6IE. 73mL EDEETT7 (SG06) FHREIL . L TDEEY . Nakagawa et al (2012) &YiBE 155 EMIRE D HIREIEHRE E

*AsodPAtaD HIRRENCHIREEZREH I L7 EDENRITHISHERICEHEHTE,
A7 EDQTERAIHHNoLEAHADIEEMINHERSNIENOMISOITHTELI-LDEIHETE.

Nakagawa et al.(2012): SGO06 a fully continuous and varved sediment core from Lake Suigetsu, Japan: stratigraphy and potential for improving the radiocarbon calibration model and understanding of late Quaternary climate changes,

Quaternary Science Reviews 36, p164-176
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