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Takahiro Yamamoto (2017) Quantitative eruption history of Pleistocene Daisen Volcano, SW Japan. Buil.
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 ef 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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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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B1E  BEMREERBERE. IAAA ID = BREHNER ST OUERS ; AAA=B-7 0L H Y -BAOE;
pMC = {EER AR F TN T 2R BO "CIREOHIA. L2=dtH35E 255478, FRI133EN 53838
L4=db#35 224104, FR133E 2802747,

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 modem carbon. L2 =35°25"4.7"N, 133°32" 38.3"E; L4 =35"22" 10.4"N,
133°28' 27 4"E.
Sample | IAAA ID| Loc| Material | SR 1 uicy o o ppy |59 (permty | C2PRId "CH oy o) Calender age
pretreatment age (y BP)
DS101 | 141722 | L2 | Charcoal AAA 17,280+ 60 |-2637+0.58] 17,250+60 | 11.67+0.09 | 25| BC15,076 - BC18,650
lo| BC18,961 - BC18,743
DS102 | 141723 | L2 | Charcoal| AAA 17,250+70 |-2439+0.37| 1726070 [11.660.09|2c| BC19,083 - BC18,654
1o | BC18,971 - BC18,749
DS201 | 141723 | L4 | Charcoal AAA 24,290 90 |-2338+046| 24320+ 90 | 4.85+0.05 | 20| BC26,699 - BC26,131
1o | BC26,572 - BC26,277
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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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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

[35°25'N

Sankoho Lava Dome

—133"30'E:

8 MISREHIARRHETRY & ZShIEE ¥ — A DEEE
PR PR BETHERALEZRBET, Bidn &
B - A0RBI Y& —132100 m EE.

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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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 ef
al., 1989; Nomura, 1994; Katoh ef 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 e al.,
2001); DOP = Okutsu Pyroclastic Fall Deposit (Katoh et al., 2004; Kotaki ef 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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#3k  KlLENOSERERE. DKPOEMRITERIEH 2016), DSPH SDRPOERILILIT(2015) DI V34 L
12k %, toERBOEROFIHRZALESHBOZ L.

Table 3  Dense-rock equivalent volume for the products of Daisen Volcano. Eruption ages for DKP and DSP to DBP are based by
Nagahashi ez 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  6.7x10° ‘ . ‘ 1.6x10"
21 _ - ' Kusatanihara 3.4 x 107 3.4 %107
28.6 Misen 1.9%10° | Masumizuhara 7.3 x 10" | Higashidaisen 1.3 x 10" 2.8% 10°
29.3 Karasugasen 7.2 x 107 Sasaganaru 1.0 x 10° Odori 4.4%10" 1.5 % 10°
41.6 ; ‘ | Makibara 1.9 x 10" Kamogaoka 3.5x107 2.3 %107
60 = ‘ \ Kurayoshi (DKP) 1.1 x 10" 1.1 x 10
67 | ‘ Sekigane (DSP) 3.0 x 107! 3.0x 107!
30 , Namatake (DNP) 2.1 x 10° 2.1 % 10°
83 ' ‘ ‘ Arata 2 8.0 x 107 8.0x 107
93 - . . | Aratal 24x10° | 24x10?
100 Furikosen 3.6 x 10" ] Nawa 13x10° | ' 1.7 x 10°
115 - o Hiruzenbara 8.7x 107 8.7x107
130 | Matsue (DMP) 9.9 x 10" 9.9x10"
170 . ~ ; ; ‘ Hidani 2.2 %107 22x10"
190 ' ~ Bessho (DBP) 1.0 x 10° 1.0 x 10°
200 ‘ , HPM2 1.6 x 107 1.6 x 107
210 . .| Okutsu(@OP)  19x10° 1.9x 10°

DRE volume (km3)
0 5 10 15 20

Kusatanihara

Higashidaisen | =
Odori [
Kamogaoka
Kurayoshi (DKP)
Sekigane (DSP){ =
Namatake (DNP

Bonadonna & Houghtgn (2005)

Arata 1
Hiruzenbara };
Matsue (DMP)
Hidani |
Bessho (DBP)
HPM2 [
Okutsu (DOP) |

& Legros (2000) [ Hayakawa (1985)

10 ARIE U7 Legros (2000) Hi/MATE & Hayakawa (1985) B: (AT . DKPIZ DT ldBonadonna and Houghton (2005)
OFFICELHEEENE) EFRL T3, '

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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Fig.11  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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Fig.12  Cumulated magma volume versus age for the products
of Daisen Volcano since 250 ka. DKP = Kurayoshi
Pyroclastic Fall Deposit; DNP = Namatake Pyroclastic
Fall Deposit; DMP = Matsue Pyroclastic Fall Deposit;
DBP = Bessho Pyroclastic Fall Deposit; DOP = Okutsu
Pyroclastic Fall Deposit.
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