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Figure 1. Sites for UAV-based invertebrate search surveys on Nishinoshima Island

[, logger box; O, vacuum sampling; /\, water sampling.
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Figure 2. Equipment used for UAV surveys

a-g. Logger box (a, before the installation; b, attachment of sticky trap; c, at September
collection; d, equipment dismantled; e, cleaning procedures; f, after cleaning and quarantine;
g, transport by UAV); h-i, vacuum sampling (h, vacuum machine; i, nozzle part with metal

brush and luter connected); j-k, water sampler (j, after water sampling; k, lifting up by UAV).
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Figure 3. Arthropods captured in sticky traps

a-b. Geograpsus grayi, c-d. Olfersia sp. a and b, ¢ and d are the same individuals. Black bars

represent 5 mm.
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Figure 4. Volcanic ash, lapilli and nest material collected by the vacuum machine

a, September 2021 Nishinoshima West L1; b, September 2021 Nishinoshima East L5.

3-3. UAV % HW\ =5k & B4 DNA 2341

FOKIZK 1 @ 8 Higi THK 2 |, F 16 [BIOETTHRE Lz, & LIzakEE2 v
CTEREE DNA T 2 D 7oA. BAFE T DR EN ) 36 K Ok =) D = = N —H L
77 A ~—"C DNA OE R S iz, — 77T, HJHO DNA ORI S
enoto, A%, HEIE L7- DNA ORED =D OFEM T 2D 5 TETH D,

4. B

4 — 1. WEEOERRORENEICIT 2 Hi 2B O s

N B FRITR AT 2 R

KFEOKE N T v S ICE > TH I LA U= RSNz, AT E - g
(2020) TIEHE S TWRWS, 2019 4F 9 H OFHERHZ B OV CTRIAE 7 v 7
WCCHi SV, A7 VA U= G. crinipes & U TRl SIVTEHET = (FRIF D>,
2020) (ZIIAFEN G ENTWIZZ &0, ZOBROBIETFHITICE VERIN TN D
(hB B2, KRR, 2019 FOFE CTITMEMIO M7 v S TS h T\ Z
EMD, EREEOHEN EELTE LD LB X Hiv, WREREORAOHEIZ Bl L T
WHZEBFZ D, 72720, A= HER S NTRE N7y 3R bW
NHTH 174m (L2), BELON9Tm (L4) OFEEENRH O . W9 b kIR HERE L 7=
E@L»m%éﬂTWﬁJWm%mmi&®ﬁ4X®ﬁﬁ THREAED 7R VNEIC
RAFBETHDH Z L AR LTS, L, BB 2021 R TIIR & 2R E R
HITHER SN T O TAEDMNT L A EfFTE Liﬁb\tbf) AR S - skl B
WTTSIEABENEET DI EEFELWEEX N, —JF, BOBEHSEEBICIL
VA RV, 7 W O RN FET 5 (1L EIEA, 2023), BEMO K 5 78,

_93_



N=FHIZE > TRV EMEBOTWVERE THIVTAEREERN L < 2D RN H
%o WAT L CHEME L7z BRI Tk LR A 2 ) T biL- K Elig =<
T\ S DFERCIRFEIN N TFAE L TV, IRIED RS RV REE L 72 > Tz
ONEZED 2023), PHZ EITEEH#EOR SN B 130km OFERHZH Y | RRER
DB A2 B2 TRIRIEBALESET S £ TICFERWEMZET 5720, Bl
RIS IRE N ALEDIRRE L 72 5 TV D A[REMED B 5, — . SFRIOFLEN G, 17
VA U B = TR AN 31T DU U K 0 BEIC T2 B O & i~ IR A
LTS EEZLND, BRERESNTOHLERE 3 HEIZE TH D MMMEE CIIE
1 900m LA EF TIIRICH 7 LA U T =D 8 S TE Y (Ex KiEh, 2018), &
NTIXRILD o figss & L CHRERBEZ R L QWD EEX N5, MEROER
2B D AEBROIAOBRE DRI IBNT, 7 LA U T =% BREDT =FIT
OO AR L RIS D, BREOREICEAETH HHIEE LV b IEickE
WARERDORE L U CHRET DTN H 5.,

- WS ITHRAE S 2 B OFRAF

Alal, PEZ SRR O S BRI CHERR S 72> T I8 1 T 2019 I
P O S EH CAERPHR SN 7 I GRIEA, 2020) EFRFETH
ofc, ARETEBEICHETLIMHELZ LGOI NG, MRE L BITHZBIZAKTE
B2 OND, FAfEEBEZLND YT INTFIEIA YA R Sulaleucogaster |27
ETDHZENMBINTEY (Levin & Parker, 2013) . 414, EFERESE N THOIT-EE
WX, BEZERT 22N TEIUL, WHZEITAEER TE R OWT I D FEM
EEIATE L LD, EREEREOD YA R OFEKTNLIE IA-ATHS
FRINTEY OHEIE 2023) ., KITEEIF &S00 .2 B CTHIHZ ikt L T
T2 IR VR HROEEY & 53T 5 MO —H b AR TICRFECTE 2]
REMEN D D, A%, BANOHLERE RS E B LU CGGEMZRREZ1T O 2 &I
L0 MOEYMOIRF LR TE DAL H 5,

4 — 2. UAV | X 2 EFHEBNY) O BRIR AN D BA %S

AHFIETIE UAV O —/L & L CTOMRETEH T 2 &2k, MO Z
) ORE TR L72iE0s, Bk L72RUB O BRES DNA 4TS K 0 iy, i
DUFEEMDOHFAEEMEGRT D 2 &b TE 7z, KINEEOIERILIZ LV EEEES
BEREOEENZRENEECH HRW TIZHBN TS, BB D4 SRR % F
B,

ARERIERB ORI OBIEZ AT 5 720X ED L 5 & TFIcB 0T HE
MM OFEERE T Z IIMNETH D, S BIOREHMORREIL, HEEN
ECHE N VB R S 72 SR AT i 2 W THRSE A 72 0 TR 23 8 LW N D A o

_94_



ARRREHER T DD OB RFHMN 2 RET DO TH D, Ll HER
INEFRICHEZIT O Z &I 5 L. FEELNLEREN DRV, BUES KL
TEE ST 2 M2 /HICB W TEIAARGHEFE TH L Z &b, KV AIRNZR
AEFIEE 2D X 5. B LUEDE N2k L T E Tz,

5. HiEF

AHFFEDORRIL, BREEE N M LIS 3 EE N2 BRAFTREIC L2 b0 T
HbH, MEOEMIZHT > T, BEE. WRIFT, W LR, DNERA, /NER
I ER R A O S BIREBIIC Z KR EE 2 X > T2 ie, BIHEREZ1T 5
ETIE, F0BoREREOEZ, FAAEMOERICE L X, FIRELB IO
EEBAEILICE KRB T EZ, FNEN > TV W, SN2 I
DIFET DN TIIERE HEZ K (FIARTSZESER) | 2 0 —R v 7 Z0REIZONT
(X PR (B RBREMJEE & —) 12, UAV ORI W TIE A ARBGEHEIZ,
ITNENTH W W, ZZICELEHOEAZR L LT 5,

6. SISk

Doi H, Akamatsu Y, Watanabe Y, Goto M, Inui R, Katano I, Nagano M, Takahara T &
Minamoto T (2017) Water sampling for environmental DNA surveys by using an
unmanned aerial vehicle. Limnology and Oceanography: Methods 15: 939—944.

Fridriksson S (1975) Surtsey: Evolution of Life on a Volcanic Island. Butterworth, 288p.

b BRAS - BEE SR - IR FIA (2020)2019 RIS B TR B ONEY - ki - i
/INEEIRAITGE 46: 69-T7.

JILE FoN < /NILHE 48§ (2020) 2019 A28 5 062 5 O FSFEM. /NEIEFTE 46:
79-94.

JILE FoN - 3P O o« AR SEEE (2023) 2021 RIS BT A2 B okE LA, N
JEAIFTE 49: 71-86.

Levin II & Parker PG (2013) Comparative host—parasite population genetic structures:
obligate fly ectoparasites on Galapagos seabirds. Parasitology 140: 1061—10609.

e RE - BAR FAL - SFHE O] - KB R - X VAR - )1 ERIA (2020) PEZ O
LIRS, NEIFATIE 46: 95-108.

iy B - v B (2020) VU2 B OWIREREE SRR, NEIRRTE 46: 109-121.

PR - I0H Sk - ) P - SR B - BAH TR - B TR (2018) PAfREE
DA RRHRSE, FrlZ € OBEEAMIT OV T, AINEFHFZE 44: 305-314.

Thornton IW (1997) Krakatau: The Destruction and Reassembly of an Island Ecosystem.
Harvard University Press, 346p.

_95_



OGASAWARA RESEARCH
SUMMARY

UAV-based exploratory survey of invertebrates on Nishinoshima Island
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Nishinoshima Island has been volcanically active since 2013, with eruptions recorded
every year since 2017. Especially since the severe eruption in December 2019, almost all
areas of the island cannot be surveyed ashore due to the warnings of volcanic activity.
However, ecological succession on Nishinoshima Island may continue to progress even
during the period. We utilised UAVs to carry out remote ecosystem monitoring. As it is
difficult to collect information on small invertebrates by photographing surveys, we tried new
methods for collecting samples by transporting a sticky trap, a vacuum cleaner and a water
sampler using a UAV. Geograpsus grayi and Olfersia sp. were captured in the sticky traps.
Environmental DNA analysis of the collected water samples detected molluscs and
echinoderms. It is important to record temporal changes of a comprehensive biological
dataset in order to clarify the earliest stages of ecosystem succession on oceanic islands.
Various biological survey techniques using UAVs can be important tools for safely
conducting continuous implementation of ecosystem monitoring on Nishinoshima Island,

where volcanic activity is continuing.
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