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Phreatic eruption at Nishinoshima Volcano on January 25, 2023
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Abstract

Nishinoshima volcano, which belongs to the Izu-Ogasawara arc, is an active volcano composed mainly of
mafic rocks, and has been active since it began erupting in 2013, expanding the island. The first Surtseyan
eruptions were followed by Strombolian eruptions, but Vulcanian eruptions occurred in 2015 and Violent
Strombolian eruptions occurred in 2020. In contrast, phreatic eruptions, which had not been seen before,
were observed on January 23, 2023.

Phreatic eruptions produce black plumes, which were soon surrounded by white steam due to the large
amount of water they contain. Because of its low temperature and low buoyancy, the eruption plume height
is only about 400 m at its highest from the crater. No cock’s tail jets or base surges were observed. The
phreatic eruptions were caused by the reaction of magma rising from the active volcano with the
hydrothermal system inside the pyroclastic cone, because of the scattered high-temperature areas showing
active thermal activity throughout the island including the northwestern coast and the magmatic eruptions

from the summit in April and July of 2023.

1 Loz L, W o2rofikilfkd o (Fig. 1). kil

FA SIS 950 km, /N2 5 7512
#9120 km (ZAZiE 3 2 fHE - /NEEGKIL 7 1 >~
P EDWEKINTSH 02K, &
3000 m BL A 2 M O B 2 Kk 2 47

k&Il ERZ KT 55 01F, Gil
(1981) o 43 % T 1Z Medium-K series @, Kuno
(1966) J% 0" Le Maitre (2002) 28Tz 7 V1)
LRV OIET VA ) G RPN LR G D S LS

T Received August 28, 2023; Accepted October 3, 2023
* 1 Bl - E B ER

Division

# V£ WF 98 £ Ocean Research Laboratory, Technology Planning and International Affairs

* 2 IR WD ZE Geodesy and Geophysics Office, Coastal Surveys Division
%3 T EX LR ARE W TEHE  Hydrographic and Oceanographic Department, 10th Regional Coast

Guard Headquarters
* 4 JREHA  Coastal Surveys Division

% 5 B TEERSARHEPM AR ZER:  Institute of Innovative Research, Tokyo Institute of Technology



Phreatic eruption at Nishinoshima Volcano on January 25, 2023

NoRY) (U, 2018), TICEHKE~ T ~Hh D
R ENTWAEKINTHS LR 5.
P92 B KI1E 2013 48 11 H 20 HIZH#ER ETo
BXGGEI 2SR SN, 21 HETIEALVY = 15X
D= T KRERENKE, 22 HPLBEIZ A b a v R
DRIEAKZERY KL TAIY) T ORI R IEED
T X D IR E KR S, 2014 49 HIZI3g
KEIHDH 722D 5% % BN T
ol ZO, 20154 10 HEA»H A b v R
)RR ITMATT NS ) REKRDFET S LD
2%, 11 H 17 HO 7N KO % 5%
BICHEXIEEI O B SN2 WA LIZ S ki 7z
(/NEF - A, 2018). WEKIGHE)IEZ D% 2017 4ED
4~8 HIZHBL, 201847 H, 2019412 H~
2020 4: 8 H, 202148 H, 2022410 H &, B
BIZ1UFIC ] EREOE G THiiICH ) K
& (BN - b, 2020 ; AT, 2023a). %
DT HHFIT 2020 4 6 ~ 8 HIZH T TOM KA
RIFA b R E 7)) = =Ko
DPETHHNNALF LV b - A barR) A
(Macdonald, 1972) TH 5% & 3 h, T oORHIC
KD —RAZIER - R L2 EPMb5Tw

140°40’

22k,

5 (B - M, 2020). S XHIZ, THZEXIL
TR A D THERR S L7z 2 HIEIZ R TRV
VxAROX T IIKRELKEKD B & 7R ] %2 B
&, FICHBLA7EAPEELTE. L
2L, 20234E1 H 25 H o FRZT L2 o
DOBICB T, I TBIHBI O /N2
KGR AR SN2 T, Z DRI O Bl
BLHEDETHET 5.

2 2022 F 10 BDMEX

2023 4E 1 H 25 HWE KO R O IGE)E 2022
FEI0HOKTH D, ZNITOWTHHICEIR
T4 MKIZI10H 1 HICBEL, 12 H Tk
L7z (A7, 2023b). i LARZITHLZEH81C &
HEHNZ 10 B 12 Ho 12 B 36 43705 13 1 14 45
DATbNTzA3, T ORI IZIEEKIZFEE L T
BT, KOS IEKED AR AR
BTz BRIERELC X D VEIZ D - TR S
NTW22s, 2O T OMFERITITIZEEE D KILIKAH
WHHELTEY, Thmll-oTHE IO
WM X ) I E T w2 (Photo 1). 2022 4E
10 H O XAERIZH S 2Tl was, —EHER

140°50’

0€.2¢

Fig. 1. (a) Location and (b) topography of Nishinoshima Volcano.
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Photo 1. Nishinoshima Volcano on the afternoon of
October 12, 2022. A white steam column is
emitted from the crater, and the volcanic ash
that is deposited on the ground is blown up by

strong winds and looks like an eruption plume.
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Photo 2. Large black eruption plume around the start of the observation on January 25, 2023.
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Fig. 2. Topographic classification of the pyroclastic cone of Nishinoshima Volcano. Topographic features were read
from photographs taken by the Japan Coast Guard's aircraft on June 18, 2022. Contour lines were plotted using
DEM data analyzed from the SAR data of the ALOS-2 artificial satellite on February 2, 2023 by the Geospatial
Information Authority of Japan (GSI) (2023b). The contour interval is 10 m.
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Photo 4. Interior of the crater of the pyroclastic cone,
photographed on June 18, 2022. Two hot water
pools can be seen in area indicated by arrows.
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Photo 5. High-temperature areas at the northwestern
sea cliffs on January 25, 2023. The image is an
infrared image.
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