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Activities of the summer party of the 43rd Japanese Antarctic
Research Expedition, Marine Science Cruise 2002

Tsuneo Odate*

Abstract: The first cruise for marine science started as one of projects under
the Japanese Antarctic Research Expedition (JARE) from the year 43rd party.
The Research Vessel Tangaroa (National Institute of Water and Atmospheric
Research, NIWA, 2282 t) was chartered for the cruise. This cruise was one of the
time-serial observations shared by RMV Aurora Australis (Australian National
Antarctic Research Expedition) in October—December 2001, RV Hakuho Maru
(Ocean Research Institute, University of Tokyo) in January 2002, and icebreaker
Shirase (JARE-43) in March. The RV Tangaroa departed from Port of Hobart
(Tasmania, Australia) on 6th of February 2002. She cruised to the target area
(>61°S along 140°E), conducting continuous observations (surface temperature,
salinity and fluorescence, ADCP, XCTD/XBT, acoustic, continuous plankton
recorder, air sampling). Station observations started from 0000 13th February
(local time) from the southernmost station (Station 8, 66°26” S, 140°00" E). The
transect observation between Stations 8 and 1 (61°S, 140°E) finished at 0821 24th
February. During the transect observation, two moorings, which were deployed
using Shirase in March 2001 (JARE-42) and RV Hakuho Maru in January 2002,
were successfully recovered. Almost all observation items, including three times
deployments and recoveries of drifting buoys, were performed. After the transect
observation, the surface water observations were conducted again between 61°—
66°26’ S along 140°E. Station observations were conducted at several points,
which were observed by RMV Aurora Australis and RV Hakuho Maru. All of the
station observations were finished by 1305 2nd of March 2002, and RV Tangaroa
returned to Port of Hobart at 0800 7th of March.
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Table 1. Science theme of JARE-43 Marine Science Cruise, Studies on
material flows in the seasonal ice zone in the Antarctic Ocean.
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Table 2. Main agenda of the working group for science program chartering a research vessel.
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Table 3. Time schedule for contraction of a research vessel.
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Table 4. Specification of R/V Tangaroa, which was chartered by JARE-43.

Name of vessel

Tangaroa

Owner

Flag

Call sign

Port of registry
Classification

Year of construction
Length

Beam

Draft

Displacement
Cruising speed
Main engines

Main generator
Auxiliary generator
Harbor generator
Propeller

Bow thruster
Compressor
Freshwater capacity
Fuel capacity
Freezing capacity
Accommodation for scientists
Endurance

Rescue boat

Work boat

NIWA Vessel Management Ltd.

New Zealand

ZMFR

Wellington

DNV +1A1 Ice

1991

70.0 m

13.8 m

7.2m

684 t

12 knots

Wartsila Vasa 8R 32D, 4023 bhp

Shaft generator Leroy Sommer 1800 kVA
Cummins KTA 38 GI/L. Sommer 900 kVA
Cummins 400 kVA

Wartsila Wichman PR 90/4

Brunvoll 368 kW

William James compressor supplies 2000 PSI for seismic guns
82 cubic m

681 cubic m

485 cubic m

26 berths

45 days

Rigid bottom inflatable SOLAS

6 m rigid bottom Zodiac

01 JARE4300000000000 [Obooooo]

Fig. 1.

R/V Tangaroa, which was chatered by JARE-43.
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Table 5. Members of JARE-43, Marine Science Cruise.
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Table 6. Summary of the budget for the Marine Science Cruise of JARE-43.
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Table 7. List financial support for travel expense of participants on JARE-43
Marine Science Cruise, excepting for JARE-43 expeditioner.
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Table 8. Responsible person and staff of observations during the Cruise of JARE-43 by R/V Tangaroa.

Group Chief Staff Items of observation
Shigeru AOKI
Shuichi WATANABE
General Tsuneo Sakae KUDOH Cruise planning
ODATE So KAWAGUCHI
Hidekatsu SUZUKI
Gen HASHIDA
Physical Shigeru Toshihiko SATO CTD, ADCP, Salinity,
Oceanography | AOKI Matt WALKINGTON CFCs, XCTD/XBT
. 18
Tamihito NISHIDA g:;tsr:)elszsd Eio : dSOz, POC,
Chemical Shuichi Junko HAMANAKA | pVics M rients.
Oceanography | WATANABE Kazuhiro NORISUYE § ?
Nobue KASAMATSU Methane, Hglocarbon,
N,»O, Bacterial abundance
Takashi YOSHIKAWA | Phytoplankton species,
Nobuaki OOI Chlorophyll a, Primary
Phytoplankton | Sakae S. C. Y. LEONG production, P-E curve,
Study KUDOH Meguru MIKI Pigment composition,
Guido CORNO Optical observations,
(Yasushi GOMI) Surface water monitoring
Zooplankton species,
Syuhei BAN Microzooplankton,
Zooplankton So Tsuyosi SHIOTANI Acoustics, RMT, Norpac
Study KAWAGUCHI Kunio TAKAHASHI net, Incubation
(Christian W-RISER) | experiments, Lipid
composition
Christian W-RISER . .
. s Moorings, Drifting buoy,
Flux Study HIQekatsu Yumi IWADATE Phytopl%mkton ﬂui Fegal
SUZUKI Yasushi GOMI ellet flux ’
(Sakae KUDOH) p
Atmospheric Gen Kazuo OSADA Aerosol, Atmospheric
Study HASHIDA Keiichiro HARA minor consistents, pCO,
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Fig. 3. Cruise track and sampling stations during JARE-43 Marine Science Cruise by R/V Tangaroa.
Long station, middle station and short station are denoted by large, middle and small circles,
respectively.
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Appendix 1.

Log of station observations during JARE-43 Marine Science Cruise by R/V Tangaroa.

13th February (noon position: 66-37S, 139-57E)

Time Lat(S) Long(E)
Start observations at Station 8.
0013 CTD-Incubation 66-26.0 140-00.1
0057  Finish 66-25.7 139-58.1
0100 Norpac-Culture Problem with release
0204 Norpac-Culture 66-25.9 139-59.6
0214 Finish 66-25.8 139-59.1
0220 Norpac-Multilayer 66-26.1 140-00.0
0250 Finish 66-25.9 139-58.8
0300 AC9 cast 1 66-26.0  140-00.1
0323  Finish 66-25.7 139-59.5
0350 CTD-Fe & PP 66-26.0 139-59.9
0455  Finish 66-25.3 139-58.3
0511 Drift Buoy deploy
0545  Finish 66-25.8 139-58.3
0826 AC9 & PUV cast 2 66-26.1 140-00.8
0905  Finish 66-26.0 140-01.2
0926 CTD-RoutineEquipment fault
0940 Norpac-Routine 66-26.0  140-00.2
1031 Finish (3 casts)
1036 CTD-Testing equipment
1055  Finish
1316 AC9 cast 3 66-26.1 140-00.3
1335 Finish 66-26.0 140-00.6
1339 PUV cast 3 66-26.0 140-00.1
1400 CTD-Day 66-26.0 140-00.1
1458 Finish 66-26.1 139-59.2
1510 Norpac-Culture 66-26.0 140-00.2
1540 Finish (4 casts) 66-25.8  140-00.2
1618 Norpac-Multilayer 66-25.6  140-00.5
1707  Finish (3 casts) 66-25.7 140-00.4
1822 CTD-Routine 66-26.0 140-00.3
1906  Finish 66-25.6  140-00.1
1911 AC9 cast 4 66-25.6  140-00.0
1933 Finish (2 casts) 66-25.5 139-59.9
1936 PUV cast 4 66-254 139-59.8
1940 Finish 66-25.4 139-59.8
1950 CTD-Routine retrial ~ 66-25.3 139-59.6
2057 Finish 66-24.7 139-58.2
2214 AC9cast5 66-26.0 140-00.0
2230 Finish (2 casts) 66-26.0 139.59.2
2233 PUV cast 5 66-26.0 139-59.0
2237 Finish 66-26.0 139-58.9
2325 CTD-POC 66-26.0 140-00.1
14th February (noon position: 65-45S, 139-49E)
Time Lat(S) Long(E)
Continued observations at Station 8.
0042  Finish 66-26.2 139-55.9
0121 RMT-1 66-26.0 139-59.9
0141 Finish 66-25.9 140-01.1
0315 AC9 cast 6 66-25.9 140-01.1
0338 Finish (2 casts) 66-25.9 139-58.5
0411 CTD-Thorium 66-29.9 140-00.4

0448
0500
0648
0720

2300

Finish 66-26.0 139-57.6
Searching for buoy

Buoy recovery 66-22.0 139-32.0
Finish 66-22.0 139-30.0

Finish observations at Station 8.

Standby for improvement of weather
condition, steaming to Station 5 (64-00S,
140-00E).

Arrive at Station 5

15th February (noon position: 64-00S. 140-00E)

Time

0013
0049
0103
0133
0135
0147
0200
0217
0335
0416
0420
0437
0453
0518
0628

0633

0749
0846

1037
1057
1100
1104
1304
1328
1340
1427
1442
1458
1536
1550
1555
1608
1629
1834
1909
1925
2011
2047
2100

Lat(S) Long(E)
Start observations at Station 5.
CTD-Incubation 64-00.1 140-00.0
Finish 64-00.1 139-59.0
Norpac-Routine 64-00.0 140-00.0
Finish (3 casts)
Norpac-Culture
Finish 64-00.2 139-58.9
Norpac-Multilayer 63-59.9  140-00.1
Finish (2 casts) 64-00.0 139-59.6
CTD-Fe & PP 64-00.0 140-00.3
Finish 64-00.2 139-59.9
AC9 cast 1 64-00.3 139-58.8
Finish (2 casts) 64-00.4 139-58.2
Drift Buoy deploy 64-00.5 139-57.7
Finish 64-00.7 139-57.1
Contact with
JARE-42 Mooring 63-59.8  140-00.6
Release
JARE-42 Mooring 63-59.8  140-00.7
Hooked Buoy 63-59.7 139-58.9
Finish 63-59.7 139-58.1

Dismantling mooring &securing equipment

AC9 cast 2 64-00.0 139-59.4
Finish (2 casts) 63-59.9 139-58.8
PUV cast 2 63-59.9 139-58.8
Finish 63-59.9 139-58.7
CTD-Lipid & Day 63-59.9  139-59.9
Finish 63-59.7 139-59.1
Norpac-Culture 64-00.0 140-00.3
Finish (4 casts) 63-59.8 139-58.6
Norpac-Multilayer 64-00.0 140-00.3
Finish 63-59.8  140-00.0
AC9 cast 3 64-00.0  140-00.0
PUV cast 3 64-00.0 139-59.4
Finish 64-00.0 139-59.3
CTD-Thorium 64-00.0 140-00.0
Finish 63-59.9 139-59.2
Norpac-Routine 64-00.0 139-59.1
Finish (3 casts) 64-00.0 139-58.2
CTD-POC 64-00.2  140-00.0
Finish 64-00.1 139-58.8
AC9 cast 4 63-59.9 139-58.0
Finish (2 casts) 63-59.8 139-57.8
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2100 PUV cast4 63-59.8 139-57.8 0914 Finish 65-30.6 139-49.8
2106 Finish 63-59.8 139-57.7 0932 Norpac-Routine 65-32.0 139-50.7
2152 RMT 64-00.2 140-01.4 1006 Finish (3 casts) 65-31.8 139-50.2
2220 Finish 64-00.4 140-02.0 Finish observations at Station 7-1.
2343 CTD-Lipid 63-59.6  140-02.1 Steam to Station 7-2 (65-34S, 139-51E).
Start observations at Station 7-2.

16th February (noon position: 63-58S, 139-54E) 1050 CTD-Physics 65-33.9 139-50.2
Time Lat(S) Long(E) 1143  Finish 65-33.7 139-50.2

Continued observations at Station 5. 1202 Norpac-Routine 65-33.7 139-50.1
0010 Finish 63-59.3  140-01.7 1235 Finish (3 casts) 65-33.8 139-49.9
0045 AC9 cast 5 64-00.1 139-59.8 Finish observations at Station 7-2.
0102 Finish (2 casts) 63-59.9 139-59.3 Steam to Station 7-3 (65-43S, 139-51E).
0159 CTD-Routine shallow 64-00.0 139-59.9 Start observations at Station 7-3.
0231 Finish 63-59.7 139-58.4 1413 CTD-Physics 65-44.5 139-49.4
0450 Drift Buoy retrieve 63-56.9 139-32.0 1441 Finish 65-44.3  139-49.6
0535  Finish 63-56.8 139-29.0 1444 Norpac-Routine 65-44.3 139-49.6
0536 Steam back to Station 5 1516 Finish (3 casts) 65-44.1 139-49.6
0736 CTD-Routine deep 64-00.4 140-01.5 Finish observations at Station 7-3
1006 Finish 63-55.9 139-56.2 Steam to Station 6-2 (65-23S, 139-51E)

Finish observations at Station 5.

Standby for improvement of weather
condition, steaming to Station 7 (65-26S,
139-51E).

17th February (noon position: 64-47S, 140-18E)

Time Lat(S) Long(E)
Standby for improvement of weather
condition, steaming to Station 7 (65-26S,
139-51E).

1824  Arrive at Station 7
Start observations at Station 7

1832 Norpac-Culture 65-26.1 139-50.6

1925 Finish (4 casts) 65-25.5 139-51.4

1938 CTD-Fe & PP 65-253 139-51.4

2011 Finish 65-25.8 139-51.4

2037 RMT 65-24.8 139-51.5

2118 Finish 65-25.4  139-51.5

2206 CTD-Lipid, Fe & *C  65-25.9 139-50.9

2220 Abort

2233 CTD-Lipid, Fe & "C
(retrial) 65-26.1 139-51.1

2257 Finish 65-26.1 139-50.7

18th February (noon position: 65-34S, 139-50E)

Time Lat(S) Long(E)
Continued observations at Station 7.

0011 CTD-POC & Lipid 65-26.1 139-50.8

0133 Finish 65-25.7 139-50.7

0144 Norpac-Routine 65-26.1 139-50.9

0216 Finish (3 casts) 65-25.9 139-50.7

0230 CTD-Routine & POC (PC failed)

0526 CTD-Routine & POC
(retrial) 65-24.4 139-49.0

0612 Finish 65-24.1 139-48.8
Finish observations at Station 7.

Steam to Station 7-1 (65-32S, 139-51E).
Start observations at Station 7-1.
0809 CTD-Physics 65-31.3  139-50.5

1808
2003
2006
2038

2311

Start observations at Station 6-2

CTD-Physics 65-23.0 139-51.8
Finish 65-22.3  139-53.1
Norpac-Routine 65-22.4  139-53.0
Finish (3 casts) 65-22.3  139-52.9

Finish observations at Station 6-2.
Steam to Station 6-1 (65-05S, 139-51E).
Start observations at Station 6-1.

CTD-Physics 65-06.9 139-50.7

19th February (noon position: 64-458S, 139-51E)

Time

0129
0134
0207

0455
0521
0540
0614
0757
0828
0900
0915
0935
1021
1214
1510
1521
1554
1635
1704

Lat(S) Long(E)
Continued observations at Station 6-1.
Finish 65-06.8 139-50.6
Norpac-Routine 65-06.7 139-50.6
Finish (3 casts) 65-06.8 139-51.0

Finish observations at Station 6-1
Steam to Station 6 (64-45S, 139-51E)
Start observations at Station 6.

Norpac-Culture 64-44.9 139-50.8
Finish (3 casts) 64-44.8 139-50.6
CTD-Fe & PP 64-44.7 139-50.4
Finish 64-44.4  139-50.0
RMT-1 64-45.1 139-51.3
Finish 64-45.3 139-53.0
CTD-Fe & '*C 64-45.1 139-53.1
Finish 64-45.1 139-52.6
RMT-2 with camera  64-45.0 139-52.3
Finish 64-44.7 139-54.9
CTD-Routine deep 64-44.9 139-50.4
Finish 64-44.8 139-50.1
Norpac-Routine 64-45.0 139-51.0
Finish (3 casts) 64-44.8  139-50.9
CTD-Routine shallow 64-452 139-50.7
Finish 64-452 139-51.3

Finish observations at Station 6.
Steam to Station 5 (64-00S, 140-00E).
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Continued.

20th February (noon position: 63-19S, 140-00E)

Time Lat(S) Long(E)
Start observations at Station 5.

0006 CTD-Routine deep 64-00.0 140-00.0

0240 Finish 64-00.0 140-00.1

0516 Release KH-Mooring 63-57.2  139-55.8

0609 Hooked Buoy 63-57.0 139-54.1

0742  Finish 63-57.1 139-53.6

Finish observations at Station 5.
Steam to Station 4 (63-15S, 140-00E)
Start observations at Station 4.

1235 Norpac-Culture 63-15.0 140-00.0
1255  Finish (2 casts) 63-15.2  140-00.7
1314 CTD-Fe & PP 63-15.0 139-59.7
1340 Finish 63-15.2  140-00.4
1502 RMT-1 63-14.2  140-00.8
1545  Finish 63-15.3  139-59.7
1619 RMT-2 with camera  63-14.3  140-00.7
1654 Finish 63-15.0 140-59.7
1807 CTD-Routine deep 63-14.9  140-00.9
2055 Finish 63-13.0 140-01.4
2059 Norpac-Routine 63-12.9 140-01.3
2133  Finish (3 casts) 63-12.5 140-00.8
2209 CTD-Routine shallow 63-13.9 140-00.3
2240 Finish 63-13.5 139-59.9

Finish observations at Station 4.
Steam to Station 3 (62-30S, 140-00E).

21st February (noon position: 62-38S, 139-52E)
Time Lat (S) Long (E)
Steam to Station 3 (62-30S, 140-00E).
Start observations at Station 3

0502 Norpac-Routine 62-29.0 140-00.8
0536 Finish (3 casts) 62-28.3  140-00.9
0540 Norpac-Culture 62-28.2  140-01.1
0633 Finish (5 casts) 62-28.2  140-02.6
0638 CTD-Fe & PP 62-28.2 140-02.8
0705 Finish 62-28.2  140-03.6
0826 RMT-1 62-30.6 139-59.8
0900 Finish 62-31.5 139-58.8

Standby for improvement of weather
condition at Station 3.
Restart observations at Station 3

1519 CTD-Routine deep 62-30.0 140-00.2
1830 Finish 62-31.3 140-01.8
1942 CTD-Routine shallow 62-32.6 140-02.3
2003  Finish 62-32.6  140-02.6

Finish observations at Station 3.
Steam to Station 2 (61-45S, 140-00E).

22nd February (noon position: 61-45S, 139-57E)
Time Lat(S) Long(E)
Steam to Station 2 (61-45S, 140-00E).
Start observations at Station 2.

0500 Norpac-Routine 61-43.6 139-58.7
0526 Finish (3 casts) 61-43.7 139-59.5
0528 Norpac-Culture 61-43.7 139-59.6
0546  Finish (2 casts) 61-43.6  140-00.0

0555
0623
0735
0755
0833
0904
1237
1541
1832
1857

CTD-Fe & PP 61-43.5 140-00.3
Finish 61-43.4 140-01.0
RMT-1 61-45.3  140-00.2
Finish 61-45.8 140-00.0
RMT-2 with camera  61-44.9 139-59.3
Finish 61-45.2 139-57.5
CTD-Routine deep 61-45.0 140-00.1
Finish 61-45.3 139-59.6
CTD-Routine shallow 61-45.2  140-00.1
Finish 61-45.0 140-00.5

Finish observations at Station 2.
Steam to Station 1 (61-00S, 140-00E).

23rd February (noon position: 61-00S, 140-00E)

Time

0037
0110
0128
0305
0343
0409
0413
0435
0453
0514
0755

0845
1037
1058
1059
1103
1200

1238
1243
1339
1405
1509
1525
1615
1826
1839
1840
1845
1857
1919
2100
2128
2133

2156
2228
2257
2300
2315

Lat(S) Long(E)
Steam to Station 1 (61-00S, 140-00E).
Start observations at Station 1.

CTD-Incubation 61-00.0 140-00.2
Finish 61-00.1 140-00.4
Norpac-Culture night  61-00.0  140-00.0
Finish (4 casts) 61-00.2 140-01.3
CTD-Fe & PP 61-00.1 139-59.6
Finish 61-00.1 140-00.3
AC9 cast 1 61-00.1 140-00.4
Finish (2 casts) 61-00.1 140-01.2
Drift Buoy deploy 61-00.0 140-01.8
Finish 61-00.0 140-02.5
CTD-Lipid, Clean

& POC 61-00.7 139-59.8
Finish 61-01.2  140-00.4
AC9 cast 2 61-00.0 140-00.1
Finish (2 casts) 61-00.1 140-00.1
PUV cast 2 61-00.2  140-00.1
Finish 61-00.2  140-00.2
Norpac

-Multilayer day 60-59.9 139-59.9
Finish (4 casts) 61-00.2 139-59.9
Norpac-Culture day ~ 61-00.2  139-59.9
Finish (4 casts) 61-00.9 140-00.3
CTD-Lipid & Day 61-00.0 139-59.2
Finish 61-00.7 140-00.6
Clean Pump 61-00.3  140-00.0
Finish 61-00.6 140-02.0
AC9 cast 3 61-01.6 139-57.1
Finish (2 casts) 61-01.6 139-57.1
PUV cast 3 61-01.7 139-57.1
Finish 61-01.7 139-57.1
CTD-Thorium 61-01.7 139-57.0
Finish 61-01.7 139-57.0
Norpac-Routine 61-00.0 139-59.2
Finish (3 casts) 61-00.1 139-59.1
Norpac

-Multilayer night 61-00.1 139-59.1
Finish (4 casts) 61-00.3 139-59.2
CTD-Routine shallow 61-00.0 139-59.9
Finish 61-00.2 139-59.9
AC9 cast 4 61-00.3 139-59.9
Finish (2 casts) 61-00.4 139-59.9
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0824 Abort
24th February (noon position: 61-42S, 140-01E) 0826 CTD-Fe & PP
Time Lat(S) Long (E) (retrial) 57-01.3  140-00.6
Continued observations at Station 1. 0849 Finish 57-01.3  140-01.0
0100 CTD-Routine Deep 61-00.1 139-59.9 0854 Norpac-Routine 57-01.3  140-01.1
0352 Finish 61-00.4 139-59.2 0927 Finish (3 casts) 57-01.4 140-01.7
0404 AC9 cast 5 60-59.9 140-00.1 1003 RMT-1 57-01.2 140-01.4
0425 Finish (2 casts) 60-59.8 140-00.4 1042 Finish 57-00.5 139-59.9
0436 Shift to Drift Buoy 1054 RMT-Cleaning cast 57-00.2  139-59.5
0626 Drift Buoy retrieve 61-01.3 140-10.0 1105 Finish 56-59.8 139-59.1
0659 Finish 61-01.7 140-10.0 1300 AC9 cast 2 56-59.9  140-00.0
0747 RMT-1 60-59.7 140-01.0 1311 Finish (2 casts) 57-00.0 140-00.2
0821 Finish 60-58.6 140-00.9 1300 PUV cast 2 57-00.0 140-00.2
Finish observations at Station 1. 1317 Finish 56-59.9 140-00.3
Steam to Station 5 (64-00S, 140-00E) 1320 Flowmeter calibration
2252  Arrive at Station 5 1340 Finish
Start observations at Station 5. 1345 CTD-Routine Deep 56-59.8  140-00.5
2255 Norpac-Culture 64-00.0 139-59.9 1621 Finish 57-00.1 140-00.2
2313 Finish (2 casts) 64-00.2 139-59.1 1804 AC9 cast3 57-00.0 139-59.6
Finish observations at Station 5. 1818 Finish 57-00.1 139-59.6
Steam to Station 8 (66-26S, 140-00E) 1820 PUV cast 3 57-00.1 139-59.6
1824 Finish 57-00.2 139-59.5
25th February (noon position: 65-51S, 139-43E) 1831 CTD-Routine Shallow 57-00.2 139-59.5
Time Lat (S)Long (E) 1902  Finish 57-00.5 139-59.1
Steam to Station 8 (66-26S, 140-00E) 2259 AC9 cast4 57-00.1  139-59.9
1530 Arrive at Station 8 66-26.0 140-00.0 2311 Finish (2 casts) 57-00.3 139-59.8
Steam to Station 9 (60-00S, 140-00E)
1st March (noon position: 56-27S, 140-00E)
26th February (noon position: 62-58S, 140-00E) Time Lat(S) Long(E)
Time Lat (S) Long (E) Continued observations at Station 10.
Steam to Station 9 (60-00S, 140-00E) 0403 AC9 cast 5 57-00.0  140-00.0
0420 Finish (2 casts) 57-00.1  140-00.0

27th February (noon position: 60-00S, 140-00E)
Time Lat(S) Long(E)
Steam to Station 9 (60-00S, 140-00E)
Start observations at Station 9.

0740 CTD-Fe & PP 59-59.4  140-01.2
0803 Finish 59-59.5 140-00.7
0808 Norpac-Routine 59-59.5 140-00.8
0845 Finish (3 casts) 59-59.5 140-01.0
0934 CTD-Routine deep 60-00.1 139-59.8
1227 Finish 60-00.4 140-00.3
1409 RMT-1 59-59.6  140-01.7
1445  Finish 60-00.2  140-00.3
1515 CTD-Routine shallow 60-00.0 140-00.1
1542 Finish 60-00.2 140-00.1

Finish observations at Station 9.
Steam to Station 10 (57-00S, 140-00E)

28th February (noon position: 57-00S, 140-00E)

Time Lat(S) Long(E)
Steam to Station 10 (57-00S, 140-00E)
Start observations at Station 10.

0743 AC9 cast 1 57-01.5  140-00.1
0803  Finish (2 casts) 57-01.4  140-00.4
0805 PUV cast 1 57-01.4  140-00.4
0809 Finish 57-01.4  140-00.4

0817 CTD-Fe & PP 57-01.4  140-00.5

0757 CPR deploy
Steam to Station 11 (54-00S, 140-00E)

2nd March (noon position: 54-00S, 140-00E)

Time Lat(S) Long(E)
Steam to Station 11 (54-00S, 140-00E)
Start observations at Station 11.

0620 CTD-Fe & PP 54-00.2 139-59.4
0645 Finish 54-00.4 139-59.3
0730 Norpac-Routine 54-00.2 139-59.9
0802 Finish (3 casts) 54-00.3 139-59.9
0809 CTD-Routine deep 54-00.4  140-00.0
1027  Finish 54-01.4 140-00.1
1232 CTD-Routine shallow 54-00.0 140-00.1
1305 Finish 54-00.0 140-00.0

Finish observations at Station 11.




