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Cover photograph
Misen Lava Dome, the highest peak of Daisen Volcano

Daisen Volcano is a large Quaternary composite volcano (35 x 30 km) in the San-in district, SW
Japan. The Misen Lava Dome, including Kengamine (1,729 m a.s.1.), consist of dacite and its volume is
the largest in Japan. This dome is accompanied with block and ash flow deposits at the foot. New '“C
dating has revealed that the Misen eruption occurred at 28.6 ka. Obliqu air photo over the southern part
of the volcano. Taken on October, 2014.

(Photograph and Caption by Takahiro Yamamoto )
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Takahiro Yamamoto (2017) Quantitative eruption history of Pleistocene Daisen Volcano, SW Japan. Bull.
Geol. Surv. Japan, vol.68 (1), p.1-16, 12 figs, 3 tables.

Abstract: Daisen Volcano is a large dacitic composite volcano in the San-in district, SW Japan. This
volcano has sometimes ejected wide-spreading pyroclastic fallouts along the Japanese islands during
the Pleistocene time. The largest of them is the Daisen-Kurayoshi Pyroclastic Fall Deposit (DKP) at
60 ka. In this study, I revised quantitative eruption history of the volcano, because previous studies had
involved stratigraphic and methodological problems. Firstly, there were different opinions about which
the youngest product was the Misen Lava Dome or Sankoho one. New "“C dating has revealed that the
Misen and Sankoho eruption occurred at 28.6 and 20.8 ka, respectively. Secondary, volumes of the
pyroclastic fall deposits from this volcano were measured in the database of Suto et al. (2007, Bull. Geol.
Surv. Japan, vol. 58, p. 337-352); they diagrammatically redraw the isopachs of the deposits in previous
studies. However, their results ignored the distal distributions of the fallouts and underestimated the
volumes of the deposits. So, the volumes of the pyroclastic fall deposits were newly determined by other
methods using relationship between thicknes and area within an isopach. The revised quantitative eruptive
history of the volcano since 210 ka shows that the magma discharge rate has increased at about 100 ka
and DKP eruption took place during this high rate stage.

Keywords: Daisen Volcano, Quaternary, eruption history, magma discharge rate, *C age
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*Corresponding author: T.Yamamoto, Central 7, Higashi 1-1-1, Tsukuba, Ibaraki 305-8567, Japan, Email: t-yamamoto @aist.go.jp
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[oL ] Old-stage Daisen lavas
(1.02 to 0.27 Ma)

- Basement formations

00.56 K-Ar age in Ma (* Kimura et al., 2003,
** Tsukui et al., 1985)

oL2 Sample locality
Q 2 I(m

1K KILKLOER. =MFILTEFR =111 ; KB=H/ 1l ; KN =%l ; KR =31 ; KS =
K51l s MS = 751l 5 SN =5 Filr s SR = Bkily)

Geologic map of Daisen Volcano. Triangles are mountain tops (FR = Furikosen; KB = Kabutogasen; KN
= Kengamine; KR = Koreisan; KS = Karasugasen; MS = Misen; SN = Senjosan; SR = Shiroyama).
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Fig. 2

Comparison between this study and previous one for the stratigraphy of the Daisen volcanic products.

AT = Aira Tn Pyroclastic Fall Deposit; SkP = Sanbe-Kisuki Pyroclastic Fall Deposit; F = pyroclastic fall
deposit; L = lava; P = pyroclastic flow deposit.
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Fig. 3

Thickness contours for the Nawa Pyroclastic Flow Deposit and the Furikosen Lava Dome. Numerals are

observed thickness at outcrops in meters. White contours in the lava dome are 100, 300 and 500 m.
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meters.
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W1 R FERAERE. TAAA ID = R SHMES e OMEE S 5 AAA = FR-7 L H U -FRALEE ;
pMC = TEHEBIR R R4 2 iR B D "CIRE O #lEs. L2 =355 255471, WA 133053245383 5
L4 =Jb#&35/% 2257104 %0, HAF133 )% 2845727.4%.

Table I Results of "“C dating. IAAA ID = Measurement number for the Institute of Accelerator Analysis Ltd.; AAA = Acid-
Alkali-Acid pretreatment; pMC = percentage of modern carbon. L2 =35°25" 4.7"N, 133°32" 38.3"E; L4 =35°22" 10.4"N,
133°28" 27.4"E.
: . 14
Sample [IAAA ID| Loc | Material plitlreezltlr;zlt e age (y BP) sPc (permil) C:lgl:r?;egp)c pMC (%) Calender age
DS101 | 141722 | L2 | Charcoal AAA 17,280+ 60 |-2637+0.58 | 17,250+60 | 11.67+0.09 | 25| BC19,076 - BC18,650
1o | BC18,961 - BC18,743
DS102 | 141723 | L2 | Charcoal AAA 17,250 70 | -24.39+0.37 [ 17,260+70 | 11.66 +0.09 | 25| BC19,088 - BC18,654
1o | BC18,971 - BC18,749
DS201 | 141723 | L4 | Charcoal AAA 24,290+90 | -23.38+0.46| 24,320+£90 | 4.85+0.05 [ 25| BC26,699 - BC26,131
1o | BC26,572 - BC26,277

e

35°20'N

133°25'E

13330

FolX B BRRAE R & FRILEE | — & OF R EHRIX. BE 3R THEGE L 72 )E T, HALIEm.
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Fig. 6

Thickness contours for the Masumizuhara Pyroclastic Flow Deposit and the Misen Lava Dome. Numerals

are observed thickness at outcrops in meters. White contours in the lava dome are 100-m-intervals.
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Amidagawa PF|

olcanic soil

Kusatanihara F i 45

BT KK & A TR IR T RHER) & 5 BlGRRE ) AR SHE R (L2 sl 5 PeTEAR R
W24 J) . DS101 & DS102 1B HPEAR RHACHIE R, F = F T ARHERAD 5 PF = KWAHER).

Fig. 7

The Amidagawa Pyroclastic Flow Deposit overlying the Kusatanihara Pyroclastic Fall Deposit with

intercalating thin volcanic soil at L2 (Kusatanihara, Daisen Town). DS101 and DS102 are “C-dating
samples. F = pyroclastic fall deposit; PF = pyroclastic flow deposit.
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Amidagawa Pyroclastic
Flow Deposit
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1 km

-

Sankoho Lava Dome

—133°30'E

8K BTyRRE) K IRHER Y & = 8R0S N — & OFEE
M. B XEEECHER L 2R T, B idm. &
HE—2DF#3 ¥ 4 —13100 m k.

Thickness contours for the Amidagawa Pyroclastic Flow
Deposit and the Sankoho Lava Dome. Numerals are

observed thickness at outcrops in meters. White contours
in the lava dome are 100-m-intervals.

Fig. 8
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FOM Kkl FEORE T AFHERI O 534, DKP = & &k FARHER (BTH - 5%, 19795 11,
1991) ; DSP = B<GRe M AMHERT (BTH - #iJF, 1979 5 INEIEA>, 2001) ; DNP = E4TEE T ARk
HERY (RTI - SBrHE, 1979 5 HEAIZ A, 1989 5 BPAL, 1994 5 NMIEEIE 2, 2001 5 /NiEIEA, 2002) 3
DMP = ARVLRE T KWHERY (T - Bi0F, 1979) 5 DBP = JIATRE I AWHER (I - 48, 2000 ;
INiEIEA>, 2001) 5 DOP = BLithe T A REHERD (MIIEIE A2, 2004 5 ANEIEA, 2002). B3 HER
PIOIEE T, Hifiidem. DKPOFEREHUINTA (1991) 12K 5. fhOFRIZHUL, - (2000)
DRUBEED & DITEST DT — 2 & MA TR L 72, ZEXUZ1EGoogle v v 7% W 7=,

Fig. 9  Distributions of pyroclastic fall deposits from Daisen Volcano. DKP = Kurayoshi Pyroclastic Fall Deposit
(Machida and Arai, 1979; Takemoto, 1991); DSP = Sekigane Pyroclastic Fall Deposit (Machida and Arai,
1979; Katoh et al., 2001); DNP = Namatake Pyroclastic Fall Deposit (Machida and Arai, 1979; Imoto et
al., 1989; Nomura, 1994; Katoh et al., 2001; Kotaki et al., 2002); DMP = Matsue Pyroclastic Fall Deposit
(Machida and Arai, 1979); DBP = Bessho Pyroclastic Fall Deposit (Okada and Ishiga, 2000; Katoh et al.,
2001); DOP = Okutsu Pyroclastic Fall Deposit (Katoh et al., 2004; Kotaki et al., 2002). Numerals are
thickness of the deposits in centimeters. The isopachs for DKP are taken from Takemoto (1991). Other
isopachs are redrawn in this study, adding new data in the distal regions to the proximal isopachs of Okada
and Ishiga (2000). Base map is taken from Google Map.
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F3k KL O B A REERRE. DKPOFEMRIZEMRIES 2016), DSPA S5DBPOFEMRILILIE (2015) DI /34 L
2k 3. thOEHIOFEROFIHIEALEBHOZ &,
Table 3  Dense-rock equivalent volume for the products of Daisen Volcano. Eruption ages for DKP and DSP to DBP are based by
Nagahashi ef al. (2016) and complied data in Yamamoto (2015), respectively. See text for references of other product ages.
Age (ka) Lava (km’DRE) | Pyroclastic flow (km’DRE) | Pyroclastic fall  (km’DRE) | Total (km’ DRE)
20.8 Sankoho 1.5%10" Amidagawa 6.7 x 107 1.6 x 10
21 Kusatanihara 3.4 %107 3.4 %107
28.6 Misen 1.9x10° | Masumizuhara 7.3 x 10" | Higashidaisen =~ 1.3 x 10" 2.8 x10°
293 Karasugasen 7.2 x 107 Sasaganaru 1.0 x 10° Odori 4.4x10" 1.5x%10°
41.6 Makibara 1.9x10" Kamogaoka 3.5 %107 23 %10
60 Kurayoshi (DKP) 1.1 x 10’ 1.1x 10
67 Sckigane (DSP) 3.0 x 10™' 3.0x 10"
80 Namatake (DNP) 2.1 x 10" 2.1 x 10"
83 Arata 2 8.0 x 107 8.0 x 107
93 Arata | 2.4 %107 2.4 %107
100 Furikosen 3.6x10" Nawa 1.3 x10° 1.7 x10°
115 Hiruzenbara 8.7 %107 8.7x107
130 Matsue (DMP) 9.9 x 10! 9.9 % 10"
170 Hidani 22x 10" 22%10"
190 Bessho (DBP) 1.0 x 10° 1.0 x 10°
200 HPM2 1.6x 10" 1.6 % 10"
210 Okutsu (DOP) 1.9 x 10° 1.9 x 10°
DRE volume (km3)
0 5 10 15 20
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10X HEAIREL 72 Legros (2000) i/ MATE & Hayakawa (1985) AR D [k, DKPIZ 24 TldBonadonna and Houghton (2005)
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Fig. 10

Comparison between dense-rock equivalent volumes for the pyroclastic fall deposits from Daisen Volcano by the methods in

Legros (2000) and Hayakawa (1985). The result of the power-law fit by Bonadonna and Houghton (2005) in Figure 11 is only

added for

DKP.
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Thickness (T) versus area within isopach (A) for DKP.

Using the equation by Bonadonna and Houghton (2005),
the apparent volume of DKP is estimated at 60 km’.
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Mahito Watanabe and Yoshihiro Tanaka (2017) Diatom biostratigraphic age of a whale fossil occurred
in the Horonitachibetsu River, Numata, Hokkaido. Bull. Geol. Surv. Japan, vol.68 (1), p.17-21, 2 figs, 1
table.

Abstract: Many occurences of fossil marine vertebrates and their age estimations have been reported
from Numata Town, Hokkaido, Japan. Most of the fossil records are known from the upper part of the
Horokaoshirarika Formation. The lower part of the formation has just a few reports so far. We examined
fossil diatoms of a float rock with a fossil whale (NFL 2083; Numata Fossil Museum specimen), which
probably is from the lower part of the formation. The diatom assemblage from NFL 2083 is assigned to
the lower part of the Rouxia californica Zone (NPD7A, Yanagisawa and Akiba 1998; 7.7-6.8 Ma) based
on the absence of Neodenticula kamtschatica, very rare occurrence of Thalassionema schraderi and
occurrence of Nitzschia pliocena. Comparing the age to diatom biostratigraphic study in adjacent area, the
determined age does not correspond to the age of the Horokaoshirarika Formation but correspond to the
underlying Mashike Formation. This implies that there still remains unsolved problem on the stratigraphy
of the studied area.

Keywords: late Miocene, Diatom, Cetacea, Horokaoshirarika Formation, Mashike Formation
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Fig. 1  NFL 2083 locality. The map is modified from Tanaka and Kohno (2015). Geological map is based on
Watanabe and Yoshida (1995).

Table 1

NFL 2083 2 5 pEH L 72 FEBEE U 2 b, “TIIN BB OARROD 572, & 50 I3HE
100 A2 E L RIS o722 & &mT.

“«,

Occurrence of diatom fossils in NFL 2083. "+ indicates the taxon that occurs as small fragment or that
is found during the observation after count of one hundred diatom valves.

Actinoptychus senarius (Ehrenberg) Ehrenberg
Cavitatus jouseanus (Sheshukova) Williams
Coscinodiscus marginatus Ehrenberg

Denticulopsis hyalina (Schrader) Sionsen
Grammatophora spp.

Ikebea tenuis (Brun) Akiba

Nitzschia pliocena (Brun) Merz

N. rolandii Schrader emend. Koizumi

Proboscia barboi (Brun) Jordan et Priddle
Pseudopodosira elegans Sheshukova-Poretzkaya
Rouxia californica Peragallo in Tempeére et Peragallo
Stellarima microstrias (Ehrenberg) Hasle et Sims
Thalassionema nitzschioides (Grunow) H. et M. Peragallo
T. schraderi Akiba

Thalassiosira manifesta Sheshukova-Poretzkaya

T. marujamica Sheshukova-Poretzkaya
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Fig. 2

1. Thalassiosira marujamica Sheshukova-Poretzkaya
2. Thalassiosira nidulus (Tempére et Brun) Jousé

3. Proboscia barboi (Brun) Jordan et Priddle

4. Cavitatus jouseanus (Sheshukova) Williams

5. Thalassionema schraderi Akiba

6. Thalassionema nitzschioides (Grunow) H. et M. Peragallo

Fossil diatoms from NFL 2083 matrix.

7. Rouxia californica M. Peragallo in Témpere et Peragallo
8. Nitzschia rolandii Schrader emend. Koizumi

9. Nitzschia pliocena (Brun) Mertz

10. Thalassiosira manifesta Sheshukova-Poretzkaya

11. Coscinodiscus marginatus Ehrenberg
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