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Development of Small Underwater Vehicle (ROV) for Antarctic Lake Survey
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Tomoharu Wakishima®, Kazumitsu Ide’, Yukiko Tanabe®”

(2019 4E 4 H 9 H&A): 20204E 1 H 7 H3)

Abstract:  In the recent study, unique ecosystemic existence became clear in the lakes
around the Syowa Station. On the lake bottom of Naga, Hotoke, and Kuwai Lakes in
Skarvsnes on the Soya Coast, a cone-shaped biological community structure mainly
consisting of mosses, algae and cyanobacteria have been confirmed. On the other hand, the
process leading to fixation and growth from the invasion of the creature has not been eluci-
dated. Conventionally, these lake surveys have been carried out by scuba diving. However,
an extensive, effective investigation is difficult because time limitation is rigid for a diving
investigation in the low-temperature environment. Therefore, it is difficult to investigate
the distribution of lake bottom communities widely and efficiently in various lakes, and it
is one of the major factors that limit the progress of research. In this study, we aimed to
create visual information as “Habitat mapping” from the lake surface and underwater by
developing a new ROV, which is usable at the Antarctic lake surveys during the 58th and
59th Japanese Antarctic Research Expeditions.

Keywords: Underwater vehicle (ROV), Antarctic lakes, Habitat mapping, navigation
device, small diameter and lightweight cable
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Fig. 1. A unique three-dimensional biological community living in Antarctic lakes (Kokebouzu)
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Table 1. Role assignment and personnel assignment table of the Submersible Survey at Naga lake in the
51st Japanese Antarctic Research Expedition.
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Fig. 2. Location of the Skarbsness an uneven outcrops area and Naga lake.
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Fig. 3. State of an uneven outcrops area around the Sukarvousness Naga lake.
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Fig. 6. External view of ROV's internal equipment (left) and pressure housing (right)
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Fig. 7. A lightweight frame made of aluminum alloy and polyethylene resin.
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Fig. 8. Acceleration automatic trimming device.
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Fig. 9. Schematic of the newly developed cable for Antarctic Research ROV.

fi%E L72 ROV ¥ AT A&l 7R 217 o 72 45 58 bk (BLIIR) CTIImmiigc
B 23 OMTEE & BVERERRE EM L, 65 59 KBk (EHIR) TliX, A AV T AR AD KM,
hwith, (L TOWERELITo72. < bwill, BXOMLLoOFHETIE, EFoKbY £
TMKAFRAE L T 72720 GPS V F— 12 X M AEROIER ST E T, MIED R 7 L+ Bl
WDREER LIz FiRoOMY), TASDERIIEIr Ry AR5 LTED, BTHbh
WlIZOWTIZar Ky ADKRE SRBIRR EOFMAHREINTE THRLN TV Do
7o 2079, SHO ROV HAETHO Tatfllze 27 Ky AO% 235 2 LI L7z,
<Chwith, MBI, HEHIE3Im T EEKER 2D, 559 KD X 5 ITHTmISKD
BAFURAEE TR ML TV AIRETIE, RELI TR RNZHEE 7254 =08k
LMKOBIICT 7u—F LTMET 22 LIZW#ETH L. —F, SR L ROV IZEH
2330cm E/NTHEZ L5, 10 O &9 il oK &K & DORBRA S T H il o gt
I CT 7a—F 52 EDMETH 72, SO LN, WKL L CTHEAT e
THY, BHBIHEETL275 Ky A0ECEBET LI ENTE. M 11 IZZHB DM
EORT 2R, IS ERERD AL, bW TRELO X5 ZM#EROa 7Ry X
OXEEHE YV RENT, a7 XY ZOKRMOIREDL E-> TV L0050 5. Lk Tldak
BN RIMATI. > TOTHOMBE L DECHPHETH B, T2, {bniioar Ky X,
LR RO X 5 IZEHINKET 2 b 0132 %, ZHRROITF KT XHhL 0w,



34 (3 JUSEESE

B 10 #IEOK LK L OIS TE 22K 50em ORI (1Aih)
Fig. 10. A gap of about 50 cm between the ice on the lake surface and the bottom (Hotoke Lake).
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Fig. 11.

The difference in the shape of Kokebouzu in Hotoke, Kuwai, and Naga. lakes.
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Fig. 12.  Shape comparison figure of kokebouzu with water depth.
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