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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.
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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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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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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.

WS — A0EMT Y & —13100 m .
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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Thd. 72720, ZORBIZRILIES N — LDKMIT
Fo EE LS DT, RIEL TS alReMEA B O HE
KIEFHEREI OIGIRIA S F — 2 OB L EE L T bl
BV B %
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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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9H (5 O LM ) TR D TR KRR TR HERT 23 S B R T
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Amidagawa Pyroclastic
Flow Deposit

[35°25'N

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

TVFEREIEESs mE$5 &, A 2 RRIE8.6X 107 km’
T, HERIMIEE % 1,800 kg/m’ & L 22 S iR ARNZ 6.7
X107 km’ &% 5.

3.12 =ZHEBEERN—L

KUK INTES ORI A& 5 —§hil (35 1 X DSN ;
15555 1,516 m) & KRk % BB & A R i SRR
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ks, fEREhR@ET Y 2 — GESR) 255 L
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4. MEERFENRAE

L2 Hb 55 0D Bl R FE 11 A 3 3 HE Rl 6 S I OV T D
T2 B ERELL 72 kAL A F (DS101, DS102) &, L4
1D A KR i HE R T I A & BREL L 7= IR AR

(DS201) D i1 ik FAEARINE 1E, B S AR 750
e IciRfi U 7z, (e g, BE-7 v ) -
0 EED & A 2L ENICE D B 2D B, BOR
WBRIE S, RELZE BILURIEPS5 T 7 74 b3
B Eh, ZhpEREICES S TS, A
ETI, Mg s N — 2 & L7z C-AMSH I % # (NEC
tHED) AEH S, “coRHE, PCiE (Pc/fo), “cilE

MC/PO) ME X TV S, F 7z, Pl CIERORIEE 37
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(DS201) #* 5 BC26,570—BC26,280, L2l 5 @D 5RFE » i
KIEFEHEREPIEL T O AL (DS101) & R AR Fi i 1B
2 Eh 5 ALY (DS102) 7 5BC18,961-BC18,743 &
BC18,971-BC18,749 DJEFE R # [T\ 5 E1K). Z0D
HWERRZEFEGREFEL T 6T, RIFAENRIG
chlzgDLHifrEhs. T4bb, LT 5DS101 L
DSI2 ZMEIFE AR AZRL T, ATOHE EIZH 5
DS201 AT L D & B FEH W AR LT 5. ks, &
FEZIEARR D EI 2L, IntCall3 7 — & N — Z (Reimer
et al., 2013) % F\y, OxCalv42#%1E 7' 17 2 5 4 (Bronk
Ramsey, 2009) 2l T 5.
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ML THHT, HYZENGHI L &> T 5. [k
MR T BRI IEO B T Az & W
Ty, HBIEH» (2007 DIER L 727 — & X— 2 D%
FEIERRX & 2 Z 20 5 B & 7wl A R I o
BRETIRE.
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K2 5510 kmET1 m EOREE A5 (MH - £
B, 2000), S5 TIINIEIE A (2001) A5 S ELALER (Kol
2 5%985 kmH) TRLHK L 72 @520 e DR NIEAHERMD
GOBIT-12) Izt tb X 3. X SI0@EfH Tid, RIS
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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

Kusatanihara
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Bonadonna & Houghtclm (2|005)

=1

M Legros (2000)

Hayakawa (1985)

10X HEAIREL 72 Legros (2000) i/ MATE & Hayakawa (1985) AR D [k, DKPIZ 24 TldBonadonna and Houghton (2005)
DOFFEIZEBHRBEE 1) R LT\ 5.

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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11 DKPIZHT 2 ReE (T) & S5k JEA o il Ee iRt (A) O
B4t%. Bonadonna and Houghton (2005) D&t 5% 4
TE® 3 &, DKPORA AL 60 km’ &% 5.

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’.

Fig.11

7. BEY 7 VEEERERROKET

Kkl v 7~ E I w R X, T3 3EE DTER
ZORE & U T 122 MIJET- 7 56 B iy oD B FR ) S e 5 1 2
2 FEADHORMNER (RFIRHIRE S, 2014) 1248
Hxh s, BHHEEEOFMITE, FiKloiEb)
THRI6 TR ODKPZ I BRI LT REWTZ &, DKPI
KIZE D FEBMEIE30TELLETH ST EmEInT
W3, L2LAMRS, $§TIZIE/ML 2L 9122 D5HiD
el g o T BEERNTER AT (1984) DREIF & FEAR & LT
52 &, BFAKMIORRE LTS 2 &/ NGHI T &
2 JEEIE 22 (2007) DIEZ R L T2 Z &, HiEIE,»
(2007) DKW O B2 1 R R & V55 O 45 R i & [X
FLUAENWTEIRLTWA Z L ICRERH 5.

AAFFETEIN LR UAERE U 7= 503089 20 74 o K1l
KLV Y D ~ 27~ W R R R X (555 12 1X1) & 55 122
OIS GET R OREEX 2 i 4% &, A
WK TdH > 72DKP EHOMK L DENAINE S k5722
ENIRMTE 5. FRIZDKPIZHAT L 72 8 I4ERTDDNPD
FABNIE N BEEZE O L D EMHBITKEL< LD, DKP
IZRSHBETH 5722 EEHO»TH B, F72, SRHIO
FEEXXI T 10 HAERTE 2 6 B OfE = 80U, &b
LY ENENKREL BEHEHANRD N, ZOHRT
DKPAREL 72K SICREZ EnHik%. 65T, DKP
7 B Rkibog KgrEO TRk & O & LTl
P g 2 0BT A0, BHEEFEOTHRT SDKPIEAIC

25

20

DKP

15

10

DNP

Cumulated magma volume (km3 DRE)

DMP
DBR
DOP

250 200 150 100

Age (ka)

50

124 25 J7 AT LR O K K i AR~ o7~ I
EREEXIX. DKP = fr ik T AREHER 5 DNP = 7
VI N KIEHEREY) ;s DMP = FAVLRE T AWEHERD) 5
DBP = JilfkE M KWHERA) 5 DOP = BLHthE T H
HETEH).

Cumulated magma volume versus age for the products
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