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Table 1. Chronology of volcanic activities and surveys in Nishinoshima Island

& §B |mzeoiliEs %iiﬁ BEHE BET
2013 11 [40FE. Y DRE A
2014 6 ! —6.0
2015 2 ! —4.0
12 |EkonEt ]
2016 2 —1.5
8 —0.5
10 ] TR ERAT
2017 2 S
+ [exEn ~1s FERE A
N ]
2018 5 l EEAE SERT (RER)
6 —0.5
7 ] EERE B
7 |"EABERE. kit —15
9 ! TR B
9 ] ERAE SR (BEA)
10 —0.5
2009 9 ] TR BIEE
12 (& AkERE —1.5
12 |/ —25
200 7 |1 ] R BEA
T !
12 —1.5
2021 7 ! paEYREA RRE
s |maEH ]
s |t ! TR BiEa

AL ORI T RG T IS OV KGR OMPAZ < Lic, —ITMOEE, | 13§
PHOMERF 223, PARIE, ERRO 5 bR E UAV 2 W ClEDE, T

BUTFHA A DL E R AEBUE O N £

The warning range column shows the range of eruption warnings issued by the Japan
Meteorological Agency. The arrow indicates a change of range (—) or keep of range ( | ).

Among survey methods and results, remote survey means a survey using a UAV. Underline

indicates a change in survey content or a reduction in the scale of the survey.

(https://www.data.jma.go.jp/svd/vois/data/tokyo/STOCK/volinfo/volinfo.php?info=VJ&

id=326, A& H 2022 4F 12 A 28 H)
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Figure 1. Map and landscape of Nishinoshima Island
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(Left) Sea route of the research. (Right) Distant view of Nishinoshima Island (2019 and 2021)
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Table 2. List of the survey team members carrying out Nishinoshima comprehensive

scientific research in 2021

A 2021 47 HFi#  Survey, July 2021
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A Survey, September 2021
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Table 3. List of the support team members carrying out Nishinoshima comprehensive

scientific research in 2021
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Table 4. Permission procedures for the scientific research on Nishinoshima Island
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Table 5. Preparation process for the scientific research on Nishinoshima Island
A 2021 47 HFi#&  Survey, July 2021
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Daily action plan in the survey on Nishinoshima Island
A 2021 47 HFi4&  Survey, July 2021
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Figure 2. Emergency contact network during the survey on Nishinoshima Island (injury and

illness response version)
9 HIRARHIRAR O ZMERNC K0 BRRE A RANTIHED 72D A ORISR L,
No A response as all members stayed on the mother ship due to use of mother ship only during

the September survey.
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Figure 4. Implementation flow of the quarantine system for research on Nishinoshima Island
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Table 7. Main equipment and quarantine methods during the Nishinoshima comprehensive
scientific survey.

A : 2021 47 HFi4A Survey, July 2021
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B:2021 49 H

FHA Survey, September 2021
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The categories of quarantine methods are as follows: (Dunopened new use, @ freezing

treatment, (3 high temperature treatment, 4 ethanol washing, & seawater washing and

® visual check. All quarantine methods are listed, including the methods not selected in the

present surveys.
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Figure 5. Quarantine procedure for the survey in Nishinoshima Island (July 2021)
BEEOREY (o #5500, b. F7), HEEHORE (c. AGEMOF T LT =
v d TF )R DSEIY | e BHRBADEN) . BEEIEOBE
(f JEZRFE AT HICL D5, a. d. e ITARBREMIEE > Z — b, c T/
R RSB PEE v 2 — 2B 1T D i,
Quarantine room sealing (a. ventilation exits, b. doors), quarantine of survey equipment (c.
double-checking of all items, d. wiping with ethanol, e. sealing in sealed containers), transfer
of quarantined items (f. transportation in fumigated containers). a, d and e at the Japan

Wildlife Research Center and b and c at the Ogasawara World Heritage Center.
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Figure 6. Quarantine procedures for the survey in Nishinoshima Island (September 2021)
AN RO (. JMRMOF T VT =y 7 b BEHEDHOME) ., FHEMRO
BEEE (e 7= F—OWEH) . HAEMNZ U —2 —L0RE d 7 U —rb
—AAADOHEH) a, bIXZIFEERAREITICERIT DRG, oo d ITMEMRICBT S
Quarantine of survey equipment (a. double-checking of target items, b. packing of
quarantined items), quarantine of the survey vessels (c. cleaning of fenders), setting up of
clean room in the survey vessel (d. sealing of clean room entrance). a and b at the temporary

quarantine station at Misaki Port; ¢ and d on research vessels.

_28_



2— 7. WRgEEHE

FABIC Y > I REORELHIEL LT, £0B0OREE2F LIz, FioiEh
FHEZE DTz, T2 L, EROMERBRNER Lo 2 &b \ﬁ & Ik R
T—E LW EbLH D,

(1) pEdkAwas (7H. 9H)

1) BBy

OV .2 BB D AEMBOEL DR
QIFAEDERERIZIIT DS OFERE DR

2) JEFIE

QOUAV %12 & 2 EBFEPENE S O A BURBL, 36 & OHEM DIEE DA D HEZR.
@5 % 7= > 7 L ER R

QB (AT — VB AT HENT v FEuh—, BEEah—) O
RE (7 H). BULEFERRE 9 H)

@ERBE DNA EHT O T- b DEAK (9 A)

(2) WEREHE (7H)
1) HW
OfEF AR v b &AW 2 BRI T 5 EE R L OEY Sk o

2) WHEHE
DAUV (Z & 2 i EE s A
@ROV (Remotely Operated Vehicle : 3 [EHAERUIE AN TEKHE) 12 K 2 i R A

(3) yEkAwmA (7H)

1) By

OFT TR S TR B O JEDR I 36 1T D ShAE D ok - EATIEE Lo AWM
BLOREHA

2) &Ik

il (500m F721% 1,500m) K ORTPHEOFEIZ LD EMORRAOF M L - T
AR A3 5, FHAFEPHILE 2 & ILTE D X0 E K Skm &35,

O 2 5D KITEENZ X Dk ~D RO 2

@EBR5E DNA O3 HTIC & 5 V2 |5 8 0 0 A= e o #4iz

OUFIE D EMFE OHR

_29_



O D E R D2
GHEA T D4R DR

O ENRE 1 D & DHIFIEO AW FH O
OKENZTEEN 9~ 2 MK O AW FH O 44z

@A EECH B 2 O A WFE o iz

@FUKI L O WAbRFE DAY~ AT
A4 RETFH OHIR

(4) HEMA (9 H)

1) A

Ol 2EO~ 7 <IFEOSEG 2R L, W2 EOKITEE 25T 257200, %
4 LK LVEBYC K D E ) O IRg R FIRY 70 25 FHAA US048 A0 B4 7 RE R 0D it R

2) &Ik

QUAV #E#H DB A 712 & 5 kILTES O Mg %2
QUAV & HW 25| SRR K 5 BUBHR R

@y £ 5 O K ILTEB)OBIELRCER, BT ALK OEEL

3. fTHEhECEk
3—1. 7 HHEICB T 2178

2021 45 7 HIZBIT 22 BREFNFAEDITEREIIR S D LBV TH H, 4]
OHETIXTAGHICHEL. 7TATE»L7TH B BETHREZE/MT L TEL L
TWe, L2, 7 A 13 BEREO/INEFIHEIC B W OB LA TR S22 &
5, METEZ - MEM L, XKENPDLBMULERE (REK) BSEM LIV R—
M2 T 7 A 12 BIZRE~, RIS UEERE (R 233 L 72 FRE M
X 13 BFRTE T ENS OFREEZITo O bARE~HN- 72, FAEMBKITRT
X1 OEY THoT,

ATHAE CEME L 72 FRRENRIILLTO LB Th b, SR fTEREITE 812
BE L, TREIPHAZEMHL-ZbOD, TELTWERHEZFYICERT S Z
EMTE L, BAEMNARRHEREC O WL T EIE2 (2023), #HRiEH (2023), B0
E (2023). EBH UNEE) 1E2> (2023) ICEEDHNATWD,

- RO GRS

- VAV Z W e 20, B OiRY

« UAV (ZHge L7 Ws B X % Ha Rk

- UAV Z HlWcm T—fas, A 2= AT Dk iE

_30_



« AUV |2 L DY IRA (BKFAAEIC T 72 SRR - AW EHE O 72 0 O IFHIL
)

« AUV T X BN

« ROV |Z X BT

CEKIZ X DWEAY O EM - EERE

- A HLZ IS B AKE R - 8K

- BHBICE D AEYRE

T b URE

- ELURAIA

3—2. 9 AFEICH T 21TERC S

2021 4E 9 HIZBIT A2 BREFHINFAEDITERIEIIR IO LBV TH D, Al
T 1 HICHHEL, 9H3HEH9H8H (THHZET) £ Cl&xEMT
HTPEE L TWe, FHEFIZI A 8 AL N TR I NN, BUHEEL
TWERAEITHAICEmTE 2 enb, 98 7T B FRTECICREL ST Lz, &
BITELE LIEHATIC R D A HIRE I3 E WO FE®Y . 9 H 10 B & 72 o7z, FEME
X109 AR -2 EROMBEOAR, FHEM 1 LI VFEEIT- T,

AT CHNE L 7= FRRENRIILL FO LB Thd, S TERIEITE 912
Bk L7z, BRAIZRIRAEREIC OV T EIEA (2023). ZF0 (2023), EHIE
M (2023) IZEEDHNTVD,

- UAV & HWW e 2 B OHiRE . KIS K LTS B o i B BhiE Hh D HiRs
- UAV (ZHEE L T2 R 5 1B K & A oFsE

- UAV % H 72 B85 DNA 34T D 72 9 DERIK

- UAV ZHWem T —#an, A v Z— L AT ORE - [AlIL

_31_



# 8. 2 Bia AR o TR 202147 A

L)

Table 8. Action records of the Nishinoshima comprehensive scientific research project
(Survey, July 2021)
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Table 9. Action records of the Nishinoshima comprehensive scientific research project
(Survey, September 2021)
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Figure 7. Aerial view of Nishinoshima Island

2021 4 9 ARFROTEZ E, KA 25 OHfET 2020 4 12 J 18 HRGYTHEZ DKL
TEENRER B R 2 25 R Uc, fi& T ook 0 083k A 2 B 1.5km O,
Nishinoshima Island as of September 2021. Distance from the crater is shown with reference
by the JMA on 18 December 2020. The volcano warning under investigation is approximately

1.5 km from the summit crater.
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Figure 8. Reference information on the submarine topography of Nishinoshima Island
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Reference data obtained by the Daisan Kaiyomaru during the Nishinoshima comprehensive
scientific research were processed; information on the land area of Nishinoshima Island in

2021 and the distance from the center of the crater were added.
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Table 10. Arthropods captured on the deck of the ship during a survey (September 2021)

GIEA Family Species 9/1 1 93 1 9/4 | 97 | 98 - Total
alive | dead

A IrvvaFnoF Gryllidae Teleogryllus emma aad a 3 1
B NI7FHhAaFOX Gryllidae Loxoblemmus campestris ad 1 1
C vRAAY¥TFY Tettigoniidae Conocephalus chinensis a a 2
D FFRYAALY Largidae Physopelta gutta d 1
E 7 7HhEX~NYAALT Rhopalidac Rhopalus sapporensis a 1
F vB3I%7Y Blattidae Periplaneta fuliginosa d 1
G nNTEohawFxy Mantidae Hierodula patellifera a 1
H RINYILY Chelisochidae | Proreus simulans a 1
I 7AadEsLYy Carabidae Harpalus niigatanus a 1
I THETAR Scarabaeidae  |Anomala albopilosa aaaaa 5
K 3IHZRAIANF Vespidae Vespa analis insularis a 1
L FAARIANF Vespidae Vespa simillima xanthoptera |d 1
M 7XA8FFTY Formicidae Camponotus devestivus a d 1 1
N 7FL¥ Ligiidae Ligia exotica a 1
O VRATYFHAIE Tetragnathidae | Tetragnatha squamata a 1

total 20 2 1 1 1 19 6

a: AR d: EBIK aalive d:dead
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Figure 9. Arthropods captured on the deck of the ship during a survey.
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Each alphabet corresponds to a species in Table 10. The bar to the left of each sample

represents 5 mm.
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SUMMARY

Overview of the Nishinoshima comprehensive scientific research project,

in 2021
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Nishinoshima Island in the Ogasawara Islands has erupted five times between 2013 and
2021. The entire original land area was covered by lava, as well as by thick deposits of
volcanic ash that have reset the land surface. As an uninhabited island isolated in the Pacific
Ocean and 130 km apart from the nearest land, it offers an unique opportunity to observe
primary succession on an oceanic island without human impacts. Thus, it is important to
conduct comprehensive field surveys on its biota, geology and volcanic activities
immediately after the eruption in order to understand the formation process of the volcanic
island, the impact of the eruption on the biota, and the situations at the start of primary
succession.

Therefore, a comprehensive scientific survey was planned to record the latest information

on the nature of Nishinoshima Island and assess its scientific value. It was conducted twice,
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in July and September 2021, following the 2019 survey. This is the first survey of marine
biota around Nishinoshima Island, and UAVs and AUVs were also actively used to conduct
the survey safely during volcanic activity. The survey was carried out in collaboration with
the Ministry of the Environment, the University of Tokyo and the Japan Broadcasting
Corporation (NHK). In carrying out the survey, sufficient attention was paid to safety
management on the volcanically active island, and quarantine was also strictly enforced as a
measure to prevent the invasion of alien species in order to eliminate any human impact of

the survey.

Key words

Ogasawara Islands, Primary succession, Quarantine, Remote island, Safety management
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