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Survey method and sea trials for construction of cable-based observation system

on seafloor with hydrothermal activity

Takeshi Ohki'*, Takashi Yokobiki!, Shuhei Nishida!, Takafumi Kasaya2

Tohru Kodera®, Masayuki Toizumi®, Kenichiro Tani*, and Katsuyoshi Kawaguchi'

Cable-based observation system is suitable tool for continuous ocean monitoring. Because cables can supply the
power and realize high capacity data communication, such cable-based ocean observation systems have been widely used.
However, general cable-based observation systems are deployed on flat and normal temperature seabed to prevent physical
and heat damages to the cables. Therefore, there are no information on construction method of cable-based observation
system for seafloor hydrothermal activities. How to design such types of the cable system, what types of parameters
should be surveyed beforehand, are not established. In this paper, the authors propose the designing method for cable-
based observation system constructing on seafloor of active hydrothermal vent field. The in situ application of techniques
consisted of the method were examined on hydrothermal environment through the research cruises by using remotely
operated vehicle (ROV). The practicality of GIS based data management system constructed for long-term survey of seafloor
condition and secure of observation system, were investigate by using data collected in the cruises. The possibility of the

cable-based observation system is discussed in this paper.
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Fig. 1. Oomuro-dashi: seafloor volcano located to the south of Izu-
oshima island (illustrated by the measurement data of expedition NT14-
E02).

M1 PEREHETCALET B pEih kil [RE 8 | (NT14-E02 ALifE T
DR T — 5 &0 1R,

139°26°20E 139 WAHE 139°2700°E

30, R i

s / b ‘-\\\’\‘; {é‘f‘”
34°3300N "" L oo -_—&'; e =~ K 34°3300N
- <
l'

i

37 ”wf:;%ﬁ‘ﬁkg
9/ ﬁj;“‘ﬁ~§§?m>?’

\,““

=
&
\

\-‘—‘\ \ Hl A
o X !

432N e 343240N
W

P nan o

h\w\"\/\, (:i i \L\
M
Mo ™

77

.—“—J"\ ~
F"‘:‘AA ] \\\ N
343720 vt\ \\-\‘ 1 \‘L \“y\
‘-““ g

s P,
FM““ ‘ﬁ K\Qﬁ@%\;ﬂk

139°2620°E 139°640E 139°2T00E
nautical miles

i
=
==
=

s

3473220N

0 01 02 03 0 02 04 06
WT~E02_ Smgrid, WOS~44, Mercasor Project

Fig. 2. Oomuro-hole located in the center of Oomurodashi (illustrated
by the measurement data of expedition NT14-E02).
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Fig. 7. Survey based on Geographic information system (GIS).
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Fig. 8. GIS database summary generated by past survey data.
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B3 72ROVE—~ =8 =Y %2 10HHEL, #1
ZNEAEDIDHFZ % 7))y b LTHA L7, Fig. 1112

dive 191912

BiFs R 0— KFERT.

4.4 TR ARS S oo B
Table 1 12, NTI5-21fitiEOFA HFE & FERART. 4
ZEDEFAED B THEATROVIZ X HREIE S 2w H
A E, MEFEHET O, BEMREIEBTE 0

d3HTH o7z,
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Fig. 11. ROV-Homer and hydrothermal thermometer on the front

basket of Hyper Dolphin.

11. ROV [/NA 78— K7 4 ¥ | §ii/NA 4 v M2iE#k L 72ROV-Homer
7 6 N EUKIREERT.

Table 1. Survey schedule and results during expedition NT15-21.
1. NTI5-21 il A A & S gLi.

Date Summary ROV survey
Dec.8 Departure (Yokosuka JAMSTEC) N/A

Dec.9 Severe weather N/A

Dec.10 | Survey at Oomuro-hole divel919
Dec.11 | Harborage N/A

Dec.12 | Harborage N/A

Dec.13 | Harborage N/A

Dec.14 | Survey at Oomuro-hole dive1920
Dec.15 | Survey at Oomuro-hole divel921
Dec.16 Arrival (Shimizu port) N/A

Table 2.  Singular position list of expedition NT15-21.
F2. NTI5-21I2B17 5 e fr g ) A k.

IN= PV 7 4 Y DEEI919UGENL, 51920 KEAT, 251921
WM EITo72. AREIZBWT, Thos0EHNE FhE
1t [divel919], [divel920], [divel921]) LFE#T 5.
T HICEEE L7255 A b % Table 2127”9, Site
E & Site FIZfTEZHE R & L CRE L7225, A Cldikam
-2 A BRIV AL STkt A DEAAAY

divel919 Tlx, ROV 7 A T K U BUKIREERT % FvC,
KEHRNOBARIGEIH A RRET L2 L x HIYE L7z,
PR GIS T — 7 N— 207 — & W FE R IO &
BOKIGENSI SN BT Cd 5 iR ALTEEE B X 0K
L A SRS 5 & O IR A JeE L7z, TR RUATETIRE I,
KE W2 S ACTEBAPT 2 L 9 2SR AR & st
L72%%, ROVIEMIEYE & DO R, o a8y
A 7e CESE L T2 HLASIT BE 72 i 9L 2 ROV # A Hb 2T
& L7z, ROVIE, KZEM/HPREBISEM L%, ®MhH
(2o THAEZ AT, KIROHESOKIGE) (FE T
Site A) ZEHI L7, 2%, b, FHairh—
AN THEIKIGEB OFFAEDTT A S LT 7 LTSS T UK
Bl e WEGERT TR L 72 GRENF RS Site B,C, D, G).
FRELZ, 7 — FASKE T RE 2 BUKIGEI SR80 5 e\ i
A4 N SBEGEE L7 GRElfR g Sie B, F). w&iz, b
PEEHE 2 8152 L, ROVIIBEE L7:. 2ok, JLiEiic
NI T T~y b EHEN SNSRI DEILE SN2
KM LK E RETHo 72, B, ThoOfME
o EREAEE STIZ IZ ROV-Homer % 7% & L 72,

NS OFEREREZITIZ, GIST—FN—RAIZF—%
RESRL, WIBNEHLETE 2 2RISR L7z,
dive1920ClZ, divel919 & [\ U <At Site BIZHFE L
Tofh, /— RHSEE I REZ BUKIEEIDSFEO H e VWA |k
ZIBINTHEE L7z (BoEheEs Site H). 72, divel919
THEIAIL 7z, Site B,C,D, G (&, RO EHMHER b
ELTEEL, ZFNENROY A OBIKIEBIRILELE %
fTo72. F72, divel919 OFAMHE L 1 iE KM O R
FEEATV, F71OOBKIEEE (Site ) %25
LE b, ZoMmofEH b EMNICROVER, #KH

Site | Latitude Longitude Depth (m) | Description

A 34°32°43”N, 139°26’44”E | 200 Low temperature hydrothermal activity (south)

B 34°32°49”N, 139° 26°37"E 198 Bacteria-mat with many hydrothremal vents

C 34°32’50"N, 139°26°31”E | 197 Bacteria-mat

D 34° 32°48”N, 139° 26°28"E 197 Hydrothremal vents and tube worms

G 34°32°49”N, 139°26’33”E | 198 Many small chimneys

H 34°32°50”"N, 139° 26°29"E 196 Hydrothermal activity was not observed. Node deployment position candidate
1 34° 32°47”N, 139° 26°25”E 193 Hydrothremal vents and tube worms

J 34° 32°47”N, 139° 26’35"E 201 Hydrothremal vents and tube worms

K 34°32°52”N, 139°26°31”E 199 Hydrothermal activity was not observed. Node deployment position candidate
L 34°32°52”N, 139°26°35"E 195 Hydrothermal activity was not observed. Node deployment position candidate
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Fig. 14. Example of onboard researchers’ comments and taken photos with ROV trajectories during dive1919 at north-west part of Oomuro-hole in
GIS database display.
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