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Activities of the training vessel Umitaka-maru (KARE-15; UM-11-07) of
the Tokyo University of Marine Science and Technology during
the 53rd Japanese Antarctic Research Expedition in 2011/2012

Masato Moteki'

(2015 4E 9 H 16 H3ZAF: 2015 4F 9 H 28 HZH)

Abstract:  The training vessel Umitaka-maru of the Tokyo University of Marine Science
and Technology (TUMSAT) undertook a marine science cruise in the Indian sector of the
Southern Ocean during the 2011/2012 austral summer. During the cruise, TUMSAT
conducted five different collaborative research projects. These included two phase-VIII
Japanese Antarctic Research Expedition (JARE-52 to -57) projects: “Responses of Antarctic
Marine Ecosystems to Global Environmental Changes with Carbonate Systems”, which is
the sub-theme of the prioritized research project “Exploring Global Warming from
Antarctica”; and the ordinary research project “Studies on Plankton Community Structure
and Environment Parameters in the Southern Ocean”. The other three collaborative research
projects were those undertaken in conjunction with (1) the National Institute of Polar
Research, entitled “Environment and Ecosystem Changes in the Southern Ocean”; (2) the
Japan Agency for Marine-Earth Science and Technology (JAMSTEC), entitled “Deployment
of the Southern Ocean Buoy”; and (3) with Hokkaido University, entitled “Studies on
Dynamics of Antarctic Bottom Water”. The Umitaka-maru departed from Fremantle,
Australia, on 27 December 2011, sailed to the study area around the marginal sea ice zone
(mainly along 110°E and 140°E), and returned to Hobart, Australia, on 1 February 2012.
The participants performed various net castings to qualitatively evaluate the vertical
distribution of plankton communities, made physical observations, and measured chemical
parameters. They also retrieved a year-round mooring that had been deployed the previous
year, retrieved two surface drifting buoys that had been released by the ice breaker Shirase,
and deployed a JAMSTEC buoy (m-TRITON). In addition, several acidified culture
experiments using pteropods were conducted on board.
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Table 1. List of participants in the marine science cruise of the training vessel Umitaka-maru (KARE-15;
UM-11-07) in the Southern Ocean, and topic codes (see text).
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Table 2.  Summary of meetings and training sessions related to the marine science cruise of the training
vessel Umitaka-maru in the Southern Ocean, 2011/2012.
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Fig. 1A. Cruise track of the training vessel Umitaka-maru (KARE-15; UM-11-07) during a marine science
cruise in the Southern Ocean during the austral summer of 2011/2012.
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Fig. 1B. Detailed site positions in Area C.
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FfER 1 UM-11-07 BRI ZEMLIE L 351 & BN FEHEH H O rox

Southern Ocean during the austral summer of 2011/2012.

Log of the training vessel Umitaka-maru (KARE-15; UM-11-07) marine science cruise in the

Station

Position

Depth
(m)

Arrival
(mn/dd, LT)

Departure
(mm/dd, LT)

Observation items

Remarks

Fremantle

32-02.98
115-44.8E

2011
12/279:57

Departure

UTC+8

Co1

40-00.0S
110-00.0E

4,631

2011
12/293:33

2011
12/29 8:45

CTD SBE-A
NORPAC_AJO2
Bucket net

Gamaguchi net
PRR800

Floating CTD (F-CTD)
CTD SBE-B

deploy CPR

C02

45-00.0S
110-00.0E

4,000

12/30 6:40

12/30 14:44

Haul CPR
Clean Pump
CTD SBE-A
NORPAC_AJ02
Bucket net
Gamaguchi net
PRR800
F-CTD

CTD FSI-A
Twin AC-9
deploy CPR

Co3

50-00.08
110-00.0E

3,208

12/31 10:50

12/31 14:58

Haul CPR

CTD SBE-B
NORPAC_AJ02
PRR800

F-CTD

CTD SBE-A
deploy CPR

Gamaguchi net and
bucket net were cancelled
due to poor weather.

C04

55-00.08
110-00.0E

3,650

2012
1/1 14:18

2012
1/115:09

Haul CPR
F-CTD
XCTD
deploy CPR

*CTD FSI-B was
retrieved from 120 m due
to poor weather.
*NORPAC_AJ02, CTD
SBE-A, Gamaguchi net
and bucket net were
cancelled due to poor
weather.

CO05

58-20.7S
110-00.0E

4,483

1/2 12:04

1/217:38

Haul CPR
PRR800

F-CTD

CTD FSI-B
NORPAC_AJ02
Gamaguchi net
CTD SBE-C
Bucket net
deploy CPR

X01

59-00.08
110-00.0E

1/321:39

XCTD

C06

59-59.98
109-58.1E

4,400

1/3 3:47

1/3 9:57

Haul CPR
Retrieve long-term mooring
AJ02

NORPAC_AJ02,
Gamaguchi net, Bucket
net, CTD SBE-C, CTD
SBE-B, and F-CTD were
postponed to the next
station due to poor
weather.




308 EARIEA
Station Position Depth Arrival Departure Observation items Remarks
(m) (mnv/dd, LT) | (mmv/dd, LT)
Cco7 60-00.0S | 4,404 1/310:22 1/316:25 | CTD FSI-B
110-00.0E Twin AC-9
Clean pump
F-CTD
PRR800
CTD SBE-A
NORPAC_AJ02
Gamaguchi net
Bucket net
X02 60-30.0S 1/3 19:05 XCTD
110-00.0E
Co8 60-52.1S | 4318 1/3 20:53 1/4 0:50 | CTD SBE-B PRR800 was cancelled
110-00.0E F-CTD due to poor light
CTD SBE-A condition.
NORPAC_AJ02
Gamaguchi net
Bucket net
C21 59-33.7S | 4,559 1/4 15:59 1/4 17:41 | Retrieve short-term mooring
116-25.2E AJO02 (60E system)
F-CTD
CTD SBE-B
C22 60-15.5S 1/5 3:00 1/5 5:46 | Retrieve short-term mooring | CTD SBE-B and F-CTD
113-27.4E AJ02 (62E system) were cancelled;
observation sensor of the
mooring system was not
found.
Co08 60-52.1S | 4,279 1/515:30
110-00.0E
X03 61-30.08 1/518:30 XCTD
110-00.0E
X04 62-0.0S 1/521:13 XCTD
110-00.0E
X05 62-30.0S 1/523:47 XCTD
110-00.0E
C09 63-0.0S | 3,856 1/6 2:29 1/6 6:21 | CTD SBE-A TurboMAP was
110-00.0E NORPAC_AJ02 cancelled. Preparations
Gamaguchi net for TurboMAP have not
Bucket net been completed due to
CTD FSI-B poor weather condition.
F-CTD was cancelled.
PRR800 was cancelled
due to poor light
condition.
C10 63-30.0S | 3,645 1/6 9:05 1/6 12:13 | CTD SBE-B
110-00.0E PRR800
F-CTD
CTD SBE-C
Cl11 64-0.0S | 3,347 1/6 14:59 1/6 18:55 | CTD SBE-B
110-00.0E NORPAC_AJ02
PRR800
F-CTD
CTD SBE-A
Gamaguchi net
Bucket net
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Station Position D(il:;h (mr?]/r;i‘:aiT) (n?:]l;:;uie]_) Observation items Remarks
Cl12 64-30.0S | 2,795 1/6 21:40 1/70:19 | CTD SBE-B
110-00.0E PRR800
F-CTD
CTD SBE-A
C23 64-33.1S | 2,956 1/7 6:05 1/7 7:22 | Retrieve mooring_KH 1 F-CTD was cancelled.
107-25.8E
C24 64-18.3S | 2.876 1/7 13:01 1/717:24 | Retrieve mooring_KH 2 F-CTD was cancelled.
105-02.4E

CTD SBE-A

C23 64-33.1S | 2,956 1/8 0:01 1/82:05 | F-CTD
107-25.8E CTD SBE-A

(C14) 65-20.0S St. C14 was cancelled due
110-00.0E to heavy sea ice.

(C15) 65-24.0S St. C15 was cancelled due
110-00.0E to heavy sea ice.

K01 64-59.5S | 2,209 1/8 4:55 1/8 7:33 | CTD SBE-B *St. KO1 was added
107-21.1E F-CTD instead of St. C14.

CTD SBE-A *Flowmeter Calibration,
PRR800, and Tamo Net
were cancelled due to
poor weather.
*TurboMAP was
cancelled. Preparations
for TurboMAP have not
been completed due to
poor weather condition.

K02 65-01.4S | 2,076 1/8 12:07 1/8 15:24 | CTD SBE-C St. K02 was added instead
108-26.8E NORPAC_AJ02 of St. C15.

F-CTD TurboMAP was

PRR800 cancelled. Preparations

CTD SBE-A for TurboMAP have not

Gamaguchi net been completed due to

Bucket net poor weather condition.
Tamo net were cancelled
due to poor weather.

K03 65-06.5S 530 1/8 16:35 1/9 6:01 | CTD SBE-B Near-iceberg station
108-15.0E CT-Chain St. K03 was added in

WH-ADCP order to conduct 12-hours

F-CTD observations.

CTD SBE-A TurboMAP was
cancelled. Preparations
for TurboMAP have not
been completed due to
poor weather condition.
Tamo net was cancelled
due to poor weather.

C13 64-56.8S | 2,730 1/9 11:38 1/9 15:56 | CTD SBE-B Near-iceberg station
110-00.0E Gamaguchi net

F-CTD

CTD SBE-A

NORPAC_AJ02

Bucket net

TurboMAP

PRR800

Tamo net




310 EARIEA
Station Position D(eﬂl: )th (mr;A];;XaiT) (15:5(?2{;) Observation items Remarks
(X07) 64-30.08 St. X07 was integrated to
115-00.0E St. C16.
(C20) 60-00.0S St. C20 was cancelled in
115-00.0E order to spend time near
ice edge
Cl16 64-34.2S | 1,740 1/10 4:29 1/10 7:37 | CTD SBE-B *near ice edge
114-46.4E TurboMAP *PRR800 and 7amo net
F-CTD were cancelled due to
Flowmeter Calibration poor weather.
Bucket net
C17 64-00.0S | 2,407 1/10 10:52 1/10 14:27 | CTD SBE-B Bucket net and Tamo net
115-00.0E Gamaguchi net were cancelled.
TurboMAP
F-CTD
CTD SBE-C
Gamaguchi net
NORPAC_AJ02
X08 63-30.0S | 2,900 1/10 17:10 XCTD
115-00.0E
Cl18 63-0.0S [ 3,596 1/10 20:33 1/11 1:02 | CTD SBE-B Tamo net and Bucket net
115-00.0E TurboMAP were cancelled due to
F-CTD poor weather.
CTD SBE-C
NORPAC_AJ02
Gamaguchi net
X09 62-30.0S | 4,000 1/11 4:10 1/114:10 | XCTD
115-00.0E
C19 62-0.0S | 4,241 1/11 7:15 1/11 11:12 | CTD SBE-B Gamaguchi net (200-500
115-00.0E F-CTD m), Bucket net and
CTD SBE-C TurboMAP were
NORPAC_AJ02 cancelled due to strong
wind.
Gamaguchi net
1/12 8:30 Set ship clock one hour
ahead (UTC+9)
1/13 8:30 Set ship clock one hour
ahead (UTC+10)
D00 59-59.9S | 4,445 113 17:27 1/199:15 | Site survey F-CTD was cancelled
140-00.0E Deploy m-TRITON_KJ
Check releasers position
CTD SBE-C
D12 59-58.0S | 4,454 1/17 10:30 1/17 15:16 | CTD SBE-D Station position was
140-00.0E NORPAC_AJ02 changed to depart from
NORPAC_KK the m-TRITON
Gamaguchi net
TurboMAP
F-CTD
PRR800
CTD SBE-B
D11 61-20.0S | 4,331 1/17 23:43 1/18 3:37 | CTD SBE-D
140-00.0E NORPAC_KK
TurboMAP
F-CTD
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Station

Position

Depth
(m)

Arrival
(mnv/dd, LT)

Departure
(mm/dd, LT)

Observation items

Remarks

D10

62-30.0S
140-00.0E

3,902

1/18 10:37

119 7:34

IONESS

ORI
RMT-Shallow
RMT-Deep
CTD SBE-B
PRR800
TurboMAP
F-CTD

CTD SBE-D
NORPAC_AJ02
NORPAC KK

D04

63-0.0S
140-00.0E

3,745

1/19 10:35

1/19 14:06

CTD SBE-C
Bucket Net
TurboMAP
F-CTD

D09

63-15.0S
140-00.0E

3,779

1/19 15:40

1/19 19:25

CTD SBE-D
NORPAC_KK
Bucket net
TurboMAP
F-CTD

D08

63-58.6S
139-46.0E

3,651

1/20 5:00

1721 4:37

CTD SBE-D
NORPAC_KK
Bucket net
TurboMAP
F-CTD

CTD SBE-B
IONESS
ORI-net
RMT-Shallow
RMT-Deep

D07

64-21.0S
137-42.0E

3,213

1721 12:30

1/22 11:49

IONESS
ORI-net

CTD FSI-A
Twin AC-9
PRR800
TurboMAP
F-CTD

CTD SBE-D
NORPAC_AJ02
NORPAC_KK
Gamaguchi net
Bucket net
Tamo net
Clean pump
RMT

Near the ice edge

(D06)

65-30.0S
140-00.0E

St. D06 was cancelled due

to heavy sea ice.

(D02)

65-35.08
140-00.0E

St. D02 was cancelled due

to heavy sea ice.

(DOS)

66-00.0S
140-00.0E

St. D05 was cancelled due

to heavy sea ice.

(DO1)

66-24.0S
140-00.0E

St. DO1 was cancelled due

to heavy sea ice.




312 EAREA
Station Position D(‘:f:;h (mr?]/l:ildv,allj) (n?:'nl/)::,uli?l") Observation items Remarks
(DDU) 66-40.0S St. DDU was cancelled
140-00.0E due to heavy sea ice.
101 64-259S | 3,393 1/2218:28 1/23 11:09 | CTD SBE-A Near ice edge
139-23.2E Bucket net St. 101 was added instead
TurboMAP of DDU.
CT-Chain Waiting for improvement
WH-ADCP of weather condition.
F-CTD Calibration of
echosounder and 7amo
net were cancelled due to
poor weather.
D08’ 64-06.2S | 3,651 St. DO8-revisit was added
(revisit) 139-30.7E instead of southern
stations but cancelled
because the echosounder
calibration was
completed.
D16 63-36.0S | 3,750 1/23 20:35 1/23 23:33 | CTD SBE-C Tamo net was cancelled
140-00.0E NORPAC_AJ02 due to poor weather.
Gamaguchi net
Bucket net
F-CTD
D17 61-55.0S | 4,252 1/24 14:35 1/24 17:54 | CTD SBE-C NORPAC_AJ02,
140-00.0E Gamaguchi net, Bucket
net, Tamo net, TurboMAP
and F-CTD were
cancelled due to strong
wind.
102 61-43.8S 1/25 12:56 1/26 13:40 | NORPAC_AJ02 Waiting for improvement
140-02.0E Gamaguchi net of weather condition
Bucket net
TurboMAP
F-CTD
WH-ADCP
Ice operation
Calibration of echosounder
D12 59-58.0S | 4,454 1/26 23:30 1/27 12:57 | IONESS
revisit 140-00.0E RMT
Deploy CPR
D13 59-00.0S | 3,655 127 17:49 1/28 1:16 | Haul CPR K-NORPAC and bucket
140-00.0E PRR800 net were cancelled due to
CTD SBE-Shallow poor weather.
Twin AC-9 CTD SBE-Shallow was
Clean pump conducted instead of FSI-
TurboMAP A due to poor weather
F-CTD
CTD SBE-D
Deploy CPR
D14 55-00.08 | 3,365 1/28 18:41 1/28 21:58 | Haul CPR
140-00.0E CTD SBE-B
Gamaguchi net
F-CTD
CTD SBE-A
NORPAC_AJ02
Bucket net
Deploy CPR
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Station Position D(?:;h (m:V‘:iXaI[T) (n?;l/’;?’u{?r) Observation items Remarks
D15 50-00.0S | 3,748 1/29 18:49 1/29 22:00 | Haul CPR
140-00.0E CTD SBE-B
PRR800
F-CTD
CTD SBE-A
NORPAC_AJ02
Bucket net
Deploy CPR
1/30 8:30 Set ship clock 30 minutes
ahead (UTC+10.5)
CPR 46-00.0S 1/30 16:00 Haul CPR
recovery 144-47.0E
1/31 8:30 Set ship clock 30 minutes
ahead (UTC+11)
Hobart 42-53.08 - 2/19:30 Arrive
147-20.0E




