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Esan-summit Lava Dome (left) and Sukaizawa-yama Lava Dome (right) viewed from west.
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Fig.6 Spatial distribution of eruptive center in past 43,000 years of Esan Volcano.
Eruptive centers of each lava dome is represented by the summit of the edifice.
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Geology of Esan Volcano

Esan Volcano is an active polygenetic volcano composed of seven lava
domes with accompanying pyroclastic ejecta. This volcano is located at the
southeastern edge of Oshima Peninsula, Southwest Hokkaido and at the
northern part of the volcanic front in the Northeast Japan Arc. The lava domes
were endogenously grown on the basement rocks without any preceding
eruptive edifices; these are the Kaikozan (Ka), Kita- and Minami-Gairinzan
(Ns and Ss), Todoyama (Td), Sukaizawa-yama (Sk), Esan-summit (Ed) and
Misaki (Mi) lava domes. Each dome was produced by intermediate to silicic
magmas with 57-67 wt% of SiO,. Five pyroclastic units of EsHD4, 3, 2, 1
and EsMP, cover the aprons of these lava domes. The spatial and temporal
relationships of the domes and the pyroclastic units have been determined in
order to constrain the eruptive sequence of Esan Volcano. Long-term discharge
rate of the Esan magma are 4.2-5.3 x 10* m*/year. A dormancy of magma
supply is suggested between 31 ka and 8.6 ka. The eruption of the volcano was
reawaken from a minor phreatic eruption at ca. 11 thousand years before prior
to the major magmatic eruption of EsMP at ca. 86 hundred years before. The
large number of explosion ejecta in Holocene occur around volcanic aprons of
the edifice. At least 15 eruption events are identified by the presence of paleosol
imparted by a certain dormant period. These eruption deposits are named as
Es-m, Lk, j,1, h, g f, e, d,c,b,a, 1846, and 1874 in ascending order. These
are composed of units in pyroclastic fall, pyroclastic flow and lahar deposits.
The dispersal area of eruptive deposits varies temporally without migration
of their source crater assumed. The presence of these Holocene ejecta in this
area implies a potential threat owing to its close proximity to inhabited areas.

A4 3 B 25 ARG
E1EVERRE - RBITE
EuAERREA EERNTREMARN hERAEREE 57—

T 3058567 ERIMEDIEHER 1-1-1 RRET7
https://www.gsj.jp/inquiries/

AIST21-G14023
Geological Survey of Japan, AIST © 2022

GEOLOGICAL MAP OF VOLCANOES 21

ESAN VOLCANO

GEOLOGICAL MAP OF VOLCANOES 21

1. [EL®IC

Milkng, vErEEdbiEE, S ORMICIIE T 28 e KA T
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1). Miura et al.(2013) {Z & 1114k [Li & Esan Volcanic Complex & - T, it 25
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% (Miura et al., 2013).
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Fig.2 Bathymetry of Esan Volcano and surrounding area by 1:50,000 bathymetric chart
6372-5“Esan-Misaki”(Japan Coast Guard, 1981) modified from Miura ez al. (2013).
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Fig.1 Topography of Esan Volcano.

(A) Vertical view of shaded-relief map outputted from the Geospatial Information Authority of Japan, MLIT, Japan. Topographically peaked edifices are abbreviated as
Mi:Misaki, Ed:Esan Summit, Sk:Sukaizawa-yama, Ss:Minami-gairinzan, Td:Todoyama, Ka:Kaiko-zan, and Ns:Kita-gairinzan.

(B) Horizontal view from the southwestern shore (modified from Miura ez al., 2013).
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W5, BRI CRILESL LIRS, a2 &k
IS LRI HERE Y, WG TR HEREY) R VK et — D HERE), BT
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DEHFEMRIB I N5 (M5A).

BILLTER VS E F— LD B ER

RULIITER S R— LA OHRBTIE, HIBAES R— L4725, EsMPAREA
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755 T % (I46). FIEE O HIERIZ, “CHED 5 EHTHTEB4
#9477 AT ~4T73 TR 5 EHMTEEN2 © #93774F ~3773F4Fdi ¢
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EH5ND (ED., NS OFEREE, BFEREEGT S, B
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HIEIREEINTWRN, 77 O H HEOHRGERZE, EsHD2&
EsHD1E13#14,000 year/cm, EsHD4 & EsHD2D[#13#77,000 year/cm &
720, BiE O ZIMET S EESHD3D4F41339,950 cal yBPIZ, D
2 N % £36,500 cal yBP, 2D D FHfHE1338,230 cal yBP E72D /2
(Miura et al,, 2013).  ZH 5 KER EEHIEN 5RO S N7 BB %
R (7).

£ 1S R—L &K OHEEE HE & AFRME (Miura ef al, 2013282, FRILIEICIntCal04 (Reimer ef al., 2004) 2 UIntCal09 (Reimer e al., 2009) % .
Table 1 Summary of the stratigraphic units, eruptive volumes, and ages of Esan Volcano (modified from Miura ez al., 2013). Calibration programs of IntCal04 (Reimer et al., 2004) and

IntCal09 (Reimer ez al., 2009) were adopted for radiocarbon datings.

GBI W R—L% KRt JEE /@ E (m)

Eruptive stage  Lava dome*  Pyroclastics

EAE (m)

W (DRE, )
Diameter, m  Thickness/height, m  Volume** (DRE***, m’) Libby's age (yBP)  Calibrated age (cal yBP) ~ Remarks

HCAER (10) RIEAER (10) i #

Ko-g (#76,8004F i) IC#HN 5.

e Mi 1,370 270 7.7E+07 Overlain by Ko-g (6.5 ka)
e .
Hol . IntCal04iZ & 0 #KIE.
olocene EsMP 10 5.0E+06 7,855425 8,620+30 Calibrated by IntCal04
Ed 2,504 538 4.0E+08
IntCal09(Z & D #IE.
ST EsHDI - 5 7.9E+06 26,440+160 31,080£100 Calibrated by TiCal09
Pleistocene 1 Sk 1,267 249 4.7E+07
Td 1,221 198 5.0E+07
. IntCal09iZ & 0 #4IF.
;ﬁmﬁ:@ﬁ%}z EsHD2 - 3 2.4E+05 29,130+120 33,740+350 Calibrated by IntCal09
e1stocene
Ss 1,744 272 1.5E+08
55@1?}\1/}%51{04&‘1@%%;3&&
NS .
ST IS T3 EsHD3 - 10 3.0E+06 39,950-36,500 ‘Assumed by deposition rate
Pleistocene 3 between EsHD1 and EsHD4
Ns 2,096 361 2.4E+08
o IntCal091Z & D #IE.
Eﬁﬁ[t{(a ﬁ%ﬂ EsHD4 - 10 5.4E+06 39,1404220 43,290+260 Calibrated by IntCal09
ci1stocene
Ka 1,928 420 2.9E+08

*OUE R — AEERIIMI ¢ I, Ed 0 BUILIUTE, Skt A4 RL, Td b, Ss: msMEIL, Ns : dESMEIL, Ka o g
Lava dome; Mi: Misaki; Ed: Esan-s it; Sk: Sukai. y ; Td: Todoyama; Ss: Minami-gairinzan; Ns: Kita-gairinzan; Ka: Kaikozan
w0 WEH R ITRE R AREHERT O KR Z & £, Volume for pyroclastic deposit does not include pyroclastic fall deposit.
ok T AR RV 2,600kg/m’, K IEHEREMI,500 kg/m® & U THASE. Dense Rock Equivalent is assumed with density p=2,600 kg/m’ for lava and 1,500 kg/m’ for pyroclastic deposit.
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LK IO Z2 8t U7z Miura et al. (2013) 13, JEJF & “CHEAHE
I, TOEEESDICKS Uiz, K87 (2013) 13, HAD KL
(B30 GERPIE TR A >4 —, 2013) 2412, Eilikibo
SEFHRE KA RN R 2R LTS, L, ZEFitoEEyicon
TIE, B F—L S KRR 2R E, NS KRG 2 T
HDZENS, TRRIERIBE SN TWEND . Miura e al. (2019)
1%, FLFHFEBRITY, SEHIHEOZEMNE HWE T &k E Az I
ST U7.
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BRESTERLABRICAE UZ2EKIER T, I8 R—L4, B RAILK
Wi, KRR, ROEN S OFAERYATERD 515 (Miura
etal,2013). FRIEXKIIRIIVT 7HOEMEE 25 KKz EDY,
BRSBTS KR S, R AR S TS D, T D
DEEH R — LESI0,857~67 wi% DRIEN ST 34 T, £hb
DIEEMNEICEEL TR—L24EUk. £z, BE R—LDTHE
KOWBEEITIE, KPR DT 2. BE R — L S KR O
JE )7 RO A FEE O L 5, SEOBAIEBHITIK s S hiz
(Miura et al., 2013). WEAERFSE & OIRELZ #EG 2720, &I O
B2t N SRS B4/ 5 1 (89 43774800, 938774801, £33
JIAERD, )3 ATTEERD), SEHT ORES) 2 SERT IR B (R0 8. ST4ERTLA
f) &9%.

3.1 BER—LEKREED

WA R—2003, Al (Ka), JE4MaL (Ns), oL (Ss), il (Td),
Z A PRl (Sk), EILLTE (Bd), Il (Mi) EMFEEN 2 (K1), Zhso
ARIZ T L —RysS R— A (Blake, 1990) 125348 T & % (X3).

KIEHERENZE, HWIEICKIHEREY) 4, 3, 2, 1(EsHD4, EsHD3,
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[ HE A, 1983 5 LK ILIBE K bakaz, 2001) &S, SFEYED K i HEAH
MWL N ETRDTWD, IS DK, E R—L01LkE
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Fig.3 Plot of height versus radius for lava domes modified from Miura ez al. (2013).
Open circle shows the lava domes of Esan Volcano. Solid-triangle, -circle and
-square plots are taken from Blake (1990).
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Fig.4 Geochemical characteristics of the eruptive products from Esan Volcano after Miura ez al. (2013).
(A) Total alkali-silica classification plot (Le Bas et al., 1986). Symbol indicates the data of the Esan. (B) Plot of SiO, versus MgO. Symbols indicate each juvenile rocks from the

lava domes and pyroclastic deposits.
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Fig.7 Cumulative magma discharge in the past 43,000 years of the Esan volcano (modified from

Miura et al., 2013).The eruption age for Zenigame-Menagawa Tephra (Z-M) was estimated

both from the stratigraphic order for Z-M to Sp-1 tephras (Machida and Arai, 2003) and
14C age of Sp-1 (Amma-Miyasaka et al., 2020).
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Fig.5 Isopach maps for the ash-fall deposits from Esan Volcano. (A) EsMP. (B) EsHDI. (C) EsHD2 (Ko-i). (D) EsHD3, modified from Miura et al. (2013).
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Fig.8 Stratigraphic sections at the trench log sites A and B (modified from Miura ef al., 2019).
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Mdp is an approximate mean diameter. Ex situ volcanic ash layers are shown as: B-Tm
from Baegdusan Volcano (North Korea/China); Ko-g and Ko-h from Hokkaido-Komagatake
Volcano; Ng from Nigorikawa Volcano.
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