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Kerguelen Deep Western Boundary Current Experiment and CLIVAR 19S
Transect, Marine Science Cruises AU0304 and AU0403
- Oceanographic Field Measurements and Analysis

ABSTRACT

Oceanographic measurements in the Southern Ocean Indian Sector to the southwest of Australia were
conducted on two cruises, during the southern summers of 2002/2003 and 2004/2005. A CTD transect up
the northeastern flank of the Kerguelen Plateau, south across the Princess Elizabeth Trough and onward
to the Antarctic continenl shelf was occupied on both cruises. Additional CTD stations were occupied
around an experimental krill survey area in the vicinity of Mawson on the first cruise. A full occupation of
CLIVAR meridional section 19S was completed on the second cruise. A total of 179 CTD vertical profile
stations were taken over the two cruises, most to within 30 m of the bottom. Over 3500 Niskin bottle water
samples were collected for the measurement of salinity, dissolved oxygen, nutrients, CFC's, dissolved
inorganic carbon, alkalinity, ®0, methane, selenium and biological parameters, using a 24 bottle rosette
sampler. Full depth current profiles were collected by an LADCP attached to the CTD package, while near
surface current data were collected by a ship mounted ADCP. An array of 8 moorings comprising current
meters and thermosalinographs were deployed up the northeastern slope of the Kerguelen Plateau in
February 2003 during the first cruise, and retrieved on the second cruise in January 2005. A summary of
all data and data quality is presented in this report.



PART 1 OCEANOGRAPHIC FIELD MEASUREMENTS AND ANALYSIS

1.1 INTRODUCTION

Two Southern Ocean oceanographic projects were undertaken and completed aboard the Australian
Antarctic Division vessel RSV Aurora Australis on marine science cruises AU0304 and AU0403.

The first project was the Kerguelen Deep Western Boundary Current (DWBC) Experiment, a joint
Australian/Japanese project comprising of mooring and CTD work, and conducted over both cruises. The
primary oceanographic aim of this experiment is:

* to estimate the transport of the Kerguelen Western Boundary Current, including the northward
transport of Antarctic Bottom Water east of the Kerguelen Plateau.

The second project was a reoccupation of CLIVAR-I9S meridional CTD transect. This transect was
initially occupied by the RV Knorr ten years previously (P.l. Mike McCartney, WHOI). The primary
oceanographic aims of the 19S repeat are:

* to measure changes in water mass properties and inventories throughout the full ocean depth
between Australia and Antarctica along 115E;

* to estimate the transport of mass, heat and other properties south of Australia, and to compare
the results to previous occupations of the 19S line and other sections in the Australian sector;

* to identify mechanisms responsible for variability in ocean climate south of Australia;
* to use repeat measurements to assess the skill of ocean and coupled models.

Part 1 of this reports describes the CTD, Niskin bottle, hull mounted ADCP and underway data and data
quality. Part 2 describes the mooring data.

AU0304

Cruise AU0304 took place from January to March 2003 (Figure 1.2a), commencing the Kerguelen DWBC
Experiment. The first major constituent of the cruise was a krill flux survey north of Mawson (principal
investigators Steve Nicol, Graham Hosie and Tim Pauly, Australian Antarctic Division). CTD profiles were
measured as part of the survey (Figure 1.2b) (see Voyage 4 2002/2003 Voyage Leader’s report for a
summary of the programs and work completed on the cruise). The second major constituent of the cruise
was the Kerguelen DWBC program. An array of 8 current meter/thermosalinograph moorings was
deployed in a line commencing to the northeast of the Kerguelen Plateau, then traversing up the slope to
the plateau (Figure 1.1). A CTD transect was done over the mooring array, and then continuing south
across the Princess Elizabeth Trough to the Antarctic continental shelf, approximating the WOCE-I18S
transect from 1994 (P.l. Mike McCartney, WHOI).

AU0403

Cruise AU0403 took place from December 2004 to February 2005 (Figure 1.3). Two CTD transects were
completed: CLIVAR-I9S, and a repeat of the Kerguelen Plateau/Princess Elizabeth Trough transect
initially done on cruise AU0304. The Kerguelen DWBC mooring array was successfully recovered.



1.2 CRUISE ITINERARIES AND SUMMARIES

CTD station details are summarised in Table 1.3; sampling at each station is summarised in Table 1.4;
mooring deployment and recovery details are summarised in Table 1.5; drifter deployment details are
summarised in Table 1.6. Principal investigators for CTD and water sampling measurements are listed in
Table 1.7, while cruise participants are listed in Table 1.8.

AU0304

The ship departed south from Hobart on January 3rd 2003, with 3 test/calibration CTD casts taken en
route at ~62° 15'S. The first test cast was aborted just below 600 dbar due to an electrical fault in the
termination. After retermination, a second test was taken to 1000 dbar. For both these casts an RDI
LADCP was fitted to the rosette frame. The third CTD cast, down to 4300 dbar, was a calibration cast for
12 of the microcats to be deployed on the Kerguelen DWBC mooring array. These 12 microcats were
attached to the rosette frame, and 6 calibration stops of 30 minutes duration each were made on the
upcast, to provide calibration correction data for the microcat temperatures. A Sontek LADCP was also
fitted to the rosette frame for this cast to provide a deep water test for the instrument prior to
commencement of the scientific programs.

The krill’/hydroacoustics survey work commenced in the vicinity of Mawson, with a series of repeated
north/south transects across a survey box ~50 nautical miles north to south by ~60 miles east to west
(Figure 1.2b). Two small CTD transects of 5 stations each were completed along the eastern and western
sides of the box. A floating sediment trap (P.l.'s Stéphane Pesant and Anya Waite, University of Western
Australia) was deployed on three occasions, doing a CTD at both the deployment and recovery locations.
CTD's were repeated around the southeastern part of the box, upstream and downstream from a large
iceberg, then the ship proceeded to Mawson.

The ship was not supplied with sufficient fuel in Hobart prior to sailing, so additional fuel was taken on
from the Polar Bird, also at Mawson. While at anchor in Horseshoe Harbour, a cold water calibration of
the sounders was completed, including a shallow CTD to 46 dbar. The ship departed Mawson after four
and a half days, and the krill/lhydroacoustics was recommenced ENE of Mawson, with a fine scale survey
around a krill swarm. A further 9 CTD's were done around this survey area, including CTD's at the
deployment and recovery locations of a third floating sediment trap deployment. During this work, 4 of the
acoustic releases (the Kaiyo Denshi units) required for the mooring deployments were tested - for each of
2 CTD casts, 2 of the acoustic releases were attached to the CTD package and tested when the package
was at depth. On one of the hydroacoustic transects a whale acoustics "ARP" mooring was deployed (P.I.
John Hildebrand, Scripps Institution of Oceanography), to be recovered the following season. After
completion of the krill program, the ship steamed north to the Kerguelen Plateau region for
commencement of the Kerguelen DWBC program.

Mooring and CTD work were interleaved over the next few days. Prior to commencement of the mooring
work, bathymetry information from the mooring locations was sent to the ship from the RTV Umitaka Maru
(P.l. Takashi Ishimaru, Tokyo University of Fisheries). For 2 of the mooring locations in particular, these
depths showed significant variation from the Smith and Sandwell topography (Smith and Sandwell, 1997)
used for pre cruise planning. Mooring deployments commenced at the southwestern end of the array
(Figure 1.1, Table 1.5), with a bathymetric survey conducted at each location prior to deployment. Final
adjustments were made to mooring line lengths according to depths found from these surveys. CTD casts
were also taken at each mooring location.

By this stage of the cruise, significant time had been lost to bad weather, so it was decided to leave the 3
northeasternmost CTD stations (Figure 1.2a) for the transit home. CTD work was continued along the
transect line, completing all stations along the mooring array and onto the plateau. Several planned CTD
stations on the southward leg across the plateau then across the Princess Elizabeth Trough were omitted
due to time constraints. The section was completed on the shelf to the northeast of Davis. After retrieving



personnel and cargo from Davis then Mawson, the ship returned to Hobart. En route the 3 CTD's were
completed at the northeastern end of the transect.

AU0403

The ship departed Fremantle on December 23rd 2004. After a test CTD to ~1000 dbar, the CLIVAR-I9S
transect was commenced south of Cape Leeuwin (Figure 1.3). Station 10 down to 5675 dbar was the
deepest CTD done by the Aurora Australis to date. No significant time was lost to weather during the
transect, however some time was lost due to equipment malfunction, including CTD winch spooling
problems and CTD communication problems. 11 Argo floats were deployed on the transect (Table 1.6).
Additional instruments were deployed from the trawl deck at some of the CTD stations, including a
"fluoromap" fluorometer (P.l. Mark Doubell, Flinders University), a turbulence probe (P.l. Kevin Speer,
Florida State University), and 10x10 bacteria/virus sampler (P.l. Justin Seymour, Flinders University)
(Table 1.4b). Weather conditions during the transect south were mostly good enough for CTD operations,
however conditions were frequently unsuitable for the fluoromap and turbulence probe work. The number
of turbulence profile measurements in particular was not as high as desired. The transect was finished ~6
miles into the pack ice, in ~460 m water depth. The heavy pack ice prevented further CTD's to the south.

After completion of the 19S transect, the ship steamed northwest to the Kerguelen Plateau region for
commencement of the Kerguelen DWBC work. A window of good weather allowed successful and
complete recovery of the 8 DWBC moorings in three and a half days. CTD's were done at each mooring
location, and the transect was continued to the station at 59°S. At this stage the forecast showed some
bad weather approaching, so it was decided to steam back to the northeast to complete the stations at
the northeast end of the transect. After completing these, the transect was resumed south of 59°S,
continuing southward across the Kerguelen Plateau and Princess Elizabeth Trough, completing all
planned stations down to 65.6°S. Heavy pack ice prevented further CTD's along the planned transect. 3
CTD's were done up the slope and onto the shelf ~60 nautical miles west of the planned transect, and an
additonal shallow CTD was done on the way in to Davis for the phytoplankton program. Fluoromap and
turbulence probe deployments were done at several stations along the whole transect (Table 1.4b), and
an ARP mooring was deployed on the northern slope of the Princess Elizabeth Trough (P.l. Jason
Gedamke, Australian Antarctic Division).

By this stage of the cruise the ship was over a week ahead of schedule, due to the generally good
weather conditions and timely recovery of the moorings, and so the port call to Davis was rescheduled to
an earlier date. After retrieving personnel and cargo from Davis, a second ARP mooring was deployed on
the way out, on the southern slope of the Princess Elizabeth Trough at ~66.2°S. After deploying the ARP,
5 krill trawls were done to catch live krill for return to Hobart. En route back to Hobart, a further 8 Argo
floats were deployed. At the last Argo deployment location, close to the proposed "PULSE" mooring site
(P.I. Tom Trull) to the southwest of Tasmania, the Argo float included an oxygen sensor. A final CTD was
done here for comparison with the Argo oxygen data.
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KERGUELEN DWBC AND PET MOORING AND CTD STATION POSITIONS
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Figure 1.1: Kerguelen DWBC Experiment mooring locations, and Kerguelen/Princess Elizabeth
Trough CTD stations for cruises AU0304 and AU0403.



Table 1.1: Summary of cruise itineraries

AU0304 AU0403
Expedition Designation AU0304, voyage 4 2002/2003 AU0403, voyage 3 2004/2005
(cruise acronym KAOS) (cruise acronym )
Chief Scientist John Church (CSIRO) Steve Rintoul (CSIRO)
Steve Nicol (Antarctic Division)
Ship RSV Aurora Australis RSV Aurora Australis
Ports of Call Hobart Hobart
Mawson Davis
Davis

Mawson (again)

Cruise Dates Jan 3rd — Mar 17th, 2003 Dec 23rd 2004 — Feb 17th 2005

1.3 FIELD DATA COLLECTION METHODS
1.3.1 CTD instrumentation

AU0304

This was the first cruise on the Aurora Australis using the newly purchased Sea-Bird CTD system.
SBE9plus CTD serial 703, with dual temperature and conductivity sensors and a single SBE43 dissolved
oxygen sensor (on the primary sensor pump line), was used for the entire cruise, mounted on a Sea-Bird
24 bottle rosette frame, together with a SBE32 24 position pylon (Table 1.2). 10 litre General Oceanics
Niskin bottles were used for sample collection. Benthos model PSA-900 altimeters, serials 1007 and
1008, were used one at a time throughout the cruise. A Wetlabs fluorometer serial 013 was also mounted
on the frame for all casts. CTD data were transmitted up a 6 mm seacable to a SBE11plusV2 deck unit, at
a rate of 24 Hz, and data were logged simultaneously on 2 PC's using Sea-Bird data acquisition software
"Seasave". Two LADCP's, an RDI and a Sontek, were used in different combinations throughout the
cruise, attached to the rosette frame. The Sontek had two transducer sets, looking upward and
downward, while the RDI had a single downward looking set. Both LADCP's were powered by a separate
battery pack, and data were logged internally and downloaded after each CTD cast. For casts with the
Sontek LADCRP fitted, 2 Niskin bottles had to be removed for the upward looking transducer set. When
both LADCP's were fitted (Table 1.4a) 2 additional Niskin bottles had to be removed, due to weight
limitations for the rosette package, leaving 20 bottles. For station 33 onwards, the package was stopped
for 5 minutes on the upcast at ~100 m above the bottom, for logging of LADCP bottom track data. LADCP
data from the 2 instruments are compared in Thurnherr (2003a and b).



CRUISE AU0304 CTD STATION POSITIONS AND CRUISE TRACK
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Figure 1.2a: CTD station positions and cruise track for cruise AU0304.
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Figure 1.2b: Cruise track and CTD station positions for krill survey on cruise AU0304.
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CRUISE AU0403 (19S and KERGUELEN DWBC) CTD STATION POSITIONS AND CRUISE TRACK
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Figure 1.3: CTD station positions and cruise track for cruise AU0403.

With the new pumped CTD system, the CTD deployment method was changed from previous cruises.
The new deployment method for both cruises AU0304 and AU0403 was as follows:

e CTD initially deployed to ~20 m

» after confirmation of pump operation, CTD returned to just below the surface
(depth dependent on sea state)

» after returning to just below the surface, downcast proper commenced

Bottle samples for salinity, dissolved oxygen and nutrients (phosphate, nitrate+nitrite, silicate) were
collected on most stations (Table 1.4). Samples for various biological parameters were collected from
Niskin bottles throughout the cruise.

AU0403

SBE9plus CTD serial 703, with the same setup as for AU0304, was used for stations 1 to 41 (Table 1.2);
CTD serial 704 was used for station 42 onwards. The frame, pylon and fluorometer were as for AU0304.
Older model Benthos 2110 altimeters were used for most of the cruise (Table 1.2) due to unreliability of
the newer PSA-900 model. For station 115, the the PSA-900 was tested again through the fluorometer
channel (i.e. no fluorescence data). A Sontek LADCP was fitted to the package for most casts (Table 1.4),
with both the upward and downward looking transducers fitted up to station 25. With both transducers
fitted, only 22 Niskin bottles were on the package, as for AU0304. After station 35 the upward looking
transducers were removed (discussed later in the report), and there were 24 bottles on the package for
the remainder of the cruise. For most casts, the package was stopped for 5 minutes on the upcast at ~50
m above the bottom, for logging of LADCP bottom track data.

The various bottle samples collected at each station are listed in Table 1.4.
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CTD sensor calibrations

Pre cruise manufacturer supplied calibrations were used for all CTD sensors (March and September 2002
for AU0304, July to August 2004 for AU0403), including the fluorometer (Table 1.10). Complete
conductivity and dissolved oxygen calibrations derived from in situ Niskin bottle samples are listed later in
the report. Hydrochemistry laboratory methods are discussed in Appendix 1.1. Full details of CTD
processing and calibration techniques are given in Appendix 1.2.

Table 1.2: CTD sensors, serial numbers and manufacturer specifications.

parameter sensor accuracy resolution
AU0304
CTD underwater unit SBE9plus serial 703
pressure Paroscientific Digiquartz serial 88903 | 1.5 dbar 0.1 dbar
primary temperature SBESplus serial 4208 0.001°C 0.0002°C
primary conductivity SBEA4C serial 2788 0.003mS/cm | 0.0004mS/cm
primary pump SBEST serial 3456 - -
oxygen SBEA43 serial 0191 - -
secondary temperature SBES3plus serial 4245 0.001°C 0.0002°C
secondary conductivity SBEA4C serial 2821 0.003mS/cm | 0.0004mS/cm
secondary pump SBEST serial 3471 - -
fluorometer Wetlabs ECO-AFL serial 013 - -
altimeter (station 1-39, 52) Benthos PSA-900 serial 1007 - 0.1m
altimeter (station 40-51, 563-64) | Benthos PSA-900 serial 1008 - 0.1m
parameter sensor accuracy resolution
AU0403
station 1 to 41
CTD underwater unit SBE9plus serial 703

pressure, temperature, conductivity, oxygen, pump as above for AU030
slation 42 to 115
CTD underwater unit SBE9plus serial 704
pressure Paroscientific Digiquartz serial 89084 | 1.5 dbar 0.1 dbar
primary temperature SBES3plus serial 4248 0.001°C 0.0002°C
primary conductivity SBEA4C serial 2977 0.003mS/cm | 0.0004mS/cm
primary pump SBEST serial 3478 - -
oxygen SBEA43 serial 0178 - -
secondary temperature SBES3plus serial 4246 0.001°C 0.0002°C
secondary conductivity SBEA4C serial 2808 0.003mS/cm | 0.0004mS/cm
secondary pump SBEST serial 3951 - -
fluorometer Wetlabs ECO-AFL serial 013 - -
altimeter (station 1-6, and 115) | Benthos PSA-900 serial 137 - 0.1m
altimeter (station 7-40) Benthos 2110 serial 115 +5% 0.1m
altimeter (station 41-115) Benthos 2110 serial 142 +5% 0.1m
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Table 1.3a: Summary of station information for cruise AU0304. All times are UTC. In the station naming, "cat" is the cast with microcats
attached, "krill" is the krill survey area, "sed" is the floating sediment trap, "swarm" is the krill swarm study, "cal" is the
cold water acoustic calibration at Mawson, and "DWBC/PET" is the Kerguelen Deep Western Boundary Current experiment
and the Princess Elizabeth Trough section. Note that "maxP" is the maximum pressure of each CTD cast. Values in
brackets in the altimeter column are derived from LADCP data.

station START maxP BOTTOM END

date time latitude longitude depth time latitude longitude depth altimeter | time latitude longitude depth
number (dbar)

(m) (m) (m) (m)

001 test 11 Jan 2003 0715 61 14.28S 106 01.04E 4240 627 0740 61 14.09S 106 01.39E - - 0740 61 14.09S 106 01.39E -
002 test 11Jan 2003 1111 61 15.05S 104 53.47E 4250 1008 1142 61 14.94S 104 53.78E - - 1218 61 15.15S 104 54.00E -
003 cat 11 Jan 2003 1642 61 15.84S 103 20.83E 4280 4307 1807 61 15.65S 103 19.88E 4280 (<4) 2150 61 15.78S 103 18.94E 4280
004 krill 15 Jan 2003 1730 66 55.03S 064 30.13E 341 313 1751 66 55.06S 064 29.73E 336 17.9 1819 66 55.05S 064 28.94E 326
005 krill 15 Jan 2003 2044 66 42.55S 064 29.40E 2199 2185 2136 66 42.55S 064 28.35E 2221 27.8 2249 66 42.46S 064 26.86E 2178
006 krill 16 Jan 2003 0120 66 29.95S 064 29.83E 2687 2678 0217 66 29.98S 064 29.76E 2690 23.7 0318 66 29.99S 064 29.41E 2697
007 krill 16 Jan 2003 0459 66 16.66S 064 30.21E 2637 2610 0553 66 16.51S 064 29.99E 2600 26.8 0640 66 16.33S 064 29.93E 2570
008 krill 16 Jan 2003 0806 66 05.05S 064 30.00E 2805 2810 0858 66 05.02S 064 29.62E 2820 26.2 0954 66 05.03S 064 29.17E 2800
009 sed 16 Jan 2003 1925 66 44.26S 064 29.85E 1789 502 1935 66 44.22S 064 29.81E 1808 - 2003 66 44.21S 064 29.58E 1858
010 sed 19 Jan 2003 0914 66 43.76S 064 15.54E 2111 502 0935 66 43.59S 064 15.24E 2090 - 0958 66 43.49S 064 15.27E 2094
011 sed 21 Jan 2003 1412 66 04.88S 062 33.69E 2970 510 1428 66 04.96S 062 33.72E 2976 - 1505 66 04.92S 062 33.40E 2980
012 krill 24 Jan 2003 1026 66 17.53S 061 55.65E 2772 2762 1124 66 17.45S 061 55.43E 2770 28.0 1233 66 17.46S 061 55.05E 2794
013 krill 24 Jan 2003 1545 66 05.01S 061 55.98E 3086 3059 1638 66 05.10S 061 55.22E 3069 27.8 1754 66 05.26S 061 54.68E 3062
014 krill 25 Jan 2003 0119 66 54.93S 061 56.04E 454 421 0127 66 54.94S 061 56.13E 448 23.1 0205 66 54.95S 061 55.81E 464
015 krill 25 Jan 2003 0358 66 42.50S 061 56.27E 359 363 0406 66 42.48S 061 56.15E 373 18.1 0433 66 42.51S 061 55.61E 399
016 krill 25 Jan 2003 0625 66 30.04S 061 55.85E 1370 1336 0658 66 30.31S 061 55.58E 1303 17.4 0741 66 30.54S 061 55.27E 1204
017 sed 25 Jan 2003 1206 66 04.30S 062 11.50E 3061 503 1222 66 04.29S 062 11.69E 3063 - 1249 66 04.33S 062 11.83E 3061
018 krill 30 Jan 2003 1248 66 29.94S 064 30.50E 2682 2655 1340 66 29.74S 064 31.06E 2650 22.4 1444 66 29.75S 064 31.27E 2641
019 krill 30 Jan 2003 1652 66 42.95S 064 28.68E 2183 1003 1719 66 42.95S 064 28.56E 2193 - 1756 66 42.90S 064 28.29E 2194
020 krill 30 Jan 2003 1933 66 48.24S 064 27.58E 924 935 1955 66 48.29S 064 27.57E 928 29.2 2043 66 48.00S 064 27.60E 912
021 krill 30 Jan 2003 2205 66 55.01S 064 29.97E 340 312 2212 66 54.99S 064 29.98E 339 18.6 2230 66 54.97S 064 29.84E 341
022 swarm 31 Jan 2003 0041 66 47.17S 064 59.77E 1605 1559 0114 66 47.34S 064 59.75E 1557 18.5 0202 66 47.52S 065 00.00E 1481
023 cal 04 Feb 2003 1428 67 36.06S 062 51.95E 36 46 1430 67 36.05S 06251.95E 36 5.9 1433 67 36.05S 062 51.95E 37
024 swarm/sed 08 Feb 2003 2002 66 31.00S 069 45.72E 1974 1937 2040 66 31.02S 069 45.20E 1957 19.5 213366 31.17S 069 44.57E 1938
025 swarm 09 Feb 2003 0023 66 30.46S 069 36.16E 1881 505 0033 66 30.41S 069 36.07E 1894 - 0104 66 30.30S 069 35.85E 1891
026 swarm 09 Feb 2003 0415 66 30.99S 069 55.96E 2034 507 0428 66 30.95S 069 55.75E 2034 - 0458 66 30.87S 069 55.57E 2038
027 sed 12 Feb 2003 0608 66 38.49S 069 10.13E 1629 502 0623 66 38.48S 069 10.06E 1633 - 0645 66 38.42S 069 09.78E 1639
028 swarm 12 Feb 2003 1130 66 34.27S 069 36.01E 1761 608 1150 66 34.20S 069 35.59E - - 1222 66 34.38S 069 35.22E -
029 swarm 12 Feb 2003 1740 66 34.37S 069 44.28E 1839 503 1757 66 34.43S 069 43.89E - - 1821 66 34.29S 069 43.17E 1821
030 swarm 12 Feb 2003 1932 66 31.08S 069 45.59E 1965 1925 2012 66 31.07S 069 44.88E 1945 19.0 2053 66 31.24S 069 44.24E 1926
031 swarm 12 Feb 2003 2159 66 27.80S 069 47.80E 2130 504 2215 66 27.84S 069 47.94E 2129 - 2237 66 27.72S 069 48.03E 2131
032 swarm 12 Feb 2003 2339 66 24.33S 069 48.68E 2192 507 2356 66 24.27S 069 48.82E 2194 - 0017 66 24.24S 069 48.91E 2201
033 DWBC/PET | 16 Feb 2003 0128 57 54.61S 082 57.00E 2842 2851 0229 57 54.44S 082 57.58E 2853 17.6 0356 57 53.82S 082 58.35E -
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Table 1.3a (continued)

station START maxP BOTTOM END

date time latitude longitude depth time latitude longitude depth altimeter | time latitude longitude depth
number (m) (dbar) m)  (m) (m)
034 DWBC/PET | 16 Feb 2003 1146 57 47.02S 083 13.28E 3821 3927 1257 57 46.72S 083 13.11E 3873 12.0 1502 57 46.02S 083 13.51E 3985
035 DWBC/PET | 16 Feb 2003 1756 57 45.19S 083 24.30E 4495 4571 1927 57 44.55S 083 24.36E 4479 18.6 211557 44.61S 083 24.90E 4445
036 DWBC/PET | 17 Feb 2003 1510 57 39.32S 083 37.71E 4277 4415 1700 57 38.52S 083 38.94E - 12.8 1903 57 37.55S 083 39.52E -
037 DWBC/PET | 18 Feb 2003 1228 57 32.16S 083 51.84E - 4503 1350 57 32.42S 083 52.45E - 125 1520 57 32.52S 083 53.10E -
038 DWBC/PET | 19 Feb 2003 0013 57 18.16S 084 19.92E 4632 4725 0141 57 18.87S 084 21.52E 4631 (<4) 0342 57 19.12S 084 23.12E 4632
039 DWBC/PET | 21 Feb 2003 0720 56 59.71S 084 46.77E 4720 4706 0902 56 58.95S 084 47.22E 4721 (108) 1116 56 58.39S 084 47.66E 4717
040 DWBC/PET | 21 Feb 2003 1322 56 53.23S 085 08.70E 4530 4599 1436 56 53.21S 085 08.62E 4541 13.0 1606 56 53.08S 085 08.96E 4517
041 DWBC/PET | 21 Feb 2003 1849 56 41.41S 085 32.65E 4752 4832 2010 56 42.28S 085 34.33E 4752 17.7 2210 56 43.36S 085 36.65E 4749
042 DWBC/PET | 22 Feb 2003 0030 56 26.28S 085 58.46E 4739 4827 0152 56 26.33S 085 59.20E 4739 18.0 0352 56 26.71S 086 00.20E 4739
043 DWBC/PET | 22 Feb 2003 0626 56 10.85S 086 27.07E 4741 4824 0801 56 10.11S 086 27.59E 4739 13.9 1017 56 09.09S 086 28.01E 4735
044 DWBC/PET | 23 Feb 2003 1134 58 06.09S 082 40.10E 2330 2321 1219 58 05.91S 082 39.60E 2323 8.0 1320 58 05.61S 082 39.24E 2317
045 DWBC/PET | 23 Feb 2003 1516 58 19.57S 082 18.77E 2141 2130 1543 58 19.37S 082 18.85E 2142 14.6 1640 58 19.02S 082 19.07E 2151
046 DWBC/PET | 23 Feb 2003 1858 58 29.43S 081 59.71E 1653 1623 1933 58 29.46S 081 59.76E 1653 26.1 2042 58 29.05S 082 00.08E 1663
047 DWBC/PET | 23 Feb 2003 2237 58 37.19S 081 43.11E 1465 1425 231058 37.17S 081 43.83E 1458 (28) 0006 58 37.25S 081 44.64E 1447
048 DWBC/PET | 24 Feb 2003 0423 59 19.67S 081 38.52E 1813 1774 0501 59 19.59S 081 38.74E 1814 - 0608 59 19.32S 081 39.13E 1813
049 DWBC/PET | 24 Feb 2003 1024 60 03.04S 081 32.14E 1575 1537 1055 60 03.05S 081 32.08E 1573 30.3 1153 60 02.87S 081 32.09E 1573
050 DWBC/PET | 24 Feb 20032118 61 06.93S 081 25.48E 2100 2101 2159 61 06.62S 081 25.95E 2102 0.0 2308 61 06.32S 081 26.56E 2103
051 DWBC/PET | 25 Feb 2003 0534 61 50.64S 081 23.06E 2100 2083 0618 61 50.55S 081 23.09E 2100 20.0 0718 61 50.30S 081 23.29E 2100
052 DWBC/PET | 25 Feb 2003 1118 62 33.09S 081 14.22E 2003 1971 1152 62 33.12S 081 14.21E 2002 (36) 1253 62 32.90S 081 14.21E 2008
053 DWBC/PET | 25 Feb 2003 1533 62 59.66S 081 07.31E 3283 3304 1643 62 59.87S 081 07.63E 3285 14.1 1825 63 00.35S 081 08.28E 3294
054 DWBC/PET | 25 Feb 2003 2248 63 34.73S 080 56.13E 3645 3670 2358 63 34.99S 080 55.88E 3651 25.5 0136 63 35.04S 080 56.81E 3655
055 DWBC/PET | 26 Feb 2003 0420 64 03.83S 080 48.68E 3670 3700 0537 64 04.17S 080 48.03E 3671 15.6 0723 64 04.74S 080 47.19E 3678
056 DEBC/PET | 28 Feb 2003 0622 64 36.04S 080 38.99E 3638 3668 0737 64 36.27S 080 39.07E 3639 16.3 0915 64 36.43S 080 39.51E 3640
057 DWBC/PET | 28 Feb 2003 1205 65 07.83S 080 30.80E 3509 3523 1306 65 07.97S 080 31.44E 3510 17.9 1451 65 08.18S 080 32.24E 3510
058 DWBC/PET | 28 Feb 2003 1858 65 39.56S 080 21.55E 2533 2503 1935 65 39.62S 080 21.30E 2555 (132) 2052 65 39.93S 080 20.93E 2612
059 DWBC/PET | 28 Feb 2003 2303 65 55.13S 080 17.65E 1122 1081 2323 65 55.19S 080 17.50E 1109 24.5 0007 65 55.53S 080 17.45E 1112
060 DWBC/PET | 01 Mar 2003 0240 66 11.31S 080 12.48E 358 342 0249 66 11.28S 080 12.51E 360 11.5 031966 11.12S 080 12.82E 362
061 DWBC/PET | 01 Mar 2003 0558 66 24.87S 080 03.79E 228 208 0602 66 24.87S 080 03.74E 226 13.6 0625 66 24.71S 080 03.79E 228
062 DWBC/PET | 09 Mar 2003 0041 55 50.74S 087 00.08E 4716 4835 0209 55 50.16S 087 01.62E - 19.2 0351 55 49.32S 087 03.62E 4759
063 DWBC/PET | 09 Mar 2003 0637 55 36.80S 087 29.45E 4554 4741 0810 55 36.28S 087 30.23E - 17.7 1001 55 36.09S 087 30.15E 4670
064 DWBC/PET | 09 Mar 2003 1217 55 21.62S 087 52.24E 4457 4543 1347 55 22.11S 087 52.84E - 18.0 1538 55 22.47S 087 52.95E 4470
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Table 1.3b:

Summary of station information for cruise AU0403. All times are UTC. In the station naming, "I9S" is the CLIVAR 19S
transect, "DWBC/PET" is the Kerguelen Deep Western Boundary Current experiment and the Princess Elizabeth Trough
section, "fluoro" is a cast for fluorescence data, and "PULSE" is near the future PULSE mooring site. Note that "maxP" is
the maximum pressure of each CTD cast.

' Start maxP Bottom End

Station Number Date Time  Latitude Longitude Dgﬁ;h (dbar) | Time  Latitude Longitude Dgﬁ;h '(A‘r:) Time Latitude Longitude D(?;))th
001 test 24 Dec 2004 0535 3326.12S 11414.69E 980 | 974 | 0601 3326.24S 1141445E 985 20.2 (0702 3326.27S 114 14.02E 992
002 19S 24 Dec 2004 1827 3449.15S 11459.74E 144 | 131 | 1831 3449.17S 11459.70E 144 17.1 |[1901 3449.15S 11459.01E 143
003 19S 24 Dec 2004 2125 3457.58S 11459.78E 274 | 261 | 2134 3457.62S 11459.74E 283 17.8 |2204 3457.68S 11459.35E 323
004 19S 24 Dec 2004 2349 3502.87S 114 59.96E - 575 | 0006 3502.88S 114 59.89E - - |0040 3502.90S 114 59.67E -
005 19S 25 Dec 2004 0212 3511.81S 11500.08E 1507 | 1471 | 0243 3511.66S 11459.96E 1481 754 0342 3511.59S 11459.73E 1461
006 19S 25 Dec 2004 2020 3530.71S 114 59.90E 2380 | 2455 | 2117 3530.93S 11459.48E 2405 0.0 |2245 3531.10S 114 59.07E 2433
007 19S 26 Dec 2004 0148 3538.95S 115 00.40E - 5180 | 0337 3539.31S 11459.65E 5099 18.1 0543 3539.31S 114 59.20E 5040
008 19S 26 Dec 2004 0931 3600.37S 11459.21E 5197 | 5348 | 1122 3601.19S 11459.15E 5249 6.2 |1325 3601.73S 114 58.92E 5212
009 19S 26 Dec 2004 1828 3631.85S 11459.81E 5334 | 5118 | 2017 3633.64S 11459.57E 5023 3.8 |0103 3637.46S 114 58.74E 4687
010 19S 27 Dec 2004 0456 37 02.42S 11500.93E - 5675 | 0714 3703.09S 11501.25E 5596 37.0 |1122 3704.52S 11502.62E 5440
011198 27 Dec 2004 1549 3729.92S 11500.43E 5056 | 5273 | 1742 3730.38S 11500.87E 5161 40.2 |0016 3732.33S 11501.20E 5190
012198 28 Dec 2004 0442 3800.02S 114 59.60E 4786 | 4909 | 0616 3800.17S 114 59.94E 4786 35.5|0927 3800.60S 11500.42E 4799
01319S 28 Dec 2004 1420 3829.75S 11500.37E 4665 | 4760 | 1534 3829.41S 11500.29E 4683 36.4 |1820 3828.68S 11500.22E 4696
014 19S 28 Dec 2004 2252 39 06.44S 11500.19E 4721 | 4862 | 0027 39 05.65S 11459.89E 4681 28.2 |0250 3904.63S 11459.71E 4594
015198 29 Dec 2004 0737 3941.91S 11459.95E 4743 | 4813 | 0909 3942.02S 11459.68E 4712 159 |1120 3942.50S 11459.57E 4665
016 19S 29 Dec 2004 1501 4017.77S 11500.03E 4665 | 4861 | 1636 4017.51S 11500.36E 4727 23.5 1855 4016.97S 11500.55E 4721
017 19S 30 Dec 2004 0018 4052.79S 11500.38E 4612 | 4711 | 0131 4052.81S 11500.31E 4612 21.8 |0429 4052.63S 11500.34E 4620
018 19S 30 Dec 2004 1407 4131.16S 11500.27E 4569 | 4662 | 1529 41 31.44S 11500.40E 4563 18.8 |1724 4131.75S 11500.71E 4529
019 19S 30 Dec 2004 2049 4159.89S 11500.30E 4454 | 4642 | 2211 4159.44S 11500.53E 4532 23.0 |0022 4158.76S 11500.78E 4459
020 19S 31 Dec 2004 0339 4230.13S 11459.87E 4304 | 4403 | 0444 4230.08S 11459.82E 4301 25.0 |0633 4230.34S 114 59.68E 4282
021 19S 31 Dec 2004 0958 4259.82S 11500.10E 4286 | 4473 | 1111 4259.85S 11500.20E 4281 8.1 |1304 4300.02S 114 59.92E 4278
022 19S 31 Dec 2004 1613 4329.75S 11500.03E 4433 | 4451 | 1746 4329.66S 11501.18E 4353 41.6 |1940 4329.62S 11502.44E 4294
023 19S 31 Dec 2004 2342 4359.59S 11500.20E 4299 | 4403 | 0055 4359.56S 11501.36E 4350 19.1 |0235 4359.62S 11502.80E 4270
024 19S 01Jan 2005 0552 4429.59S 11500.29E 4307 | 4460 | 0711 4429.35S 11501.33E 4400 16.6 0911 4428.96S 11502.37E 4314
025 19S 01Jan 2005 1225 4500.44S 11459.27E 4188 | 4312 | 1341 4500.14S 11459.27E 4179 18.0 |1519 4459.33S 114 59.50E 4242
026 19S 01Jan 2005 1833 4530.05S 11459.77E 4164 | 4242 | 1946 4529.90S 11459.51E 4167 28.3 |2138 4530.07S 114 58.75E 4221
027 19S 02 Jan 2005 0045 4601.19S 11502.58E 4119 | 4246 | 0155 46 01.03S 11502.95E 4093 27.0 0322 46 00.63S 11503.34E 4132
028 19S 02 Jan 2005 0637 4631.09S 11459.63E 4008 | 4067 | 0804 4631.09S 11500.91E 4002 19.0 0958 4630.74S 11502.41E 3966
029 19S 02 Jan 2005 1340 4700.34S 11459.33E 3848 | 3873 | 1450 47 00.03S 11459.90E 3832 22.8 1617 4659.76S 11500.26E 3868
030 19S 02 Jan 2005 1946 4730.61S 11500.12E 3788 | 3912 | 2056 47 30.29S 11500.23E 3726 25.6 |2238 47 30.07S 11500.55E 3718
031 19S 03 Jan 2005 0213 4800.12S 11501.04E 3597 | 3654 | 0335 4759.44S 11501.84E 3628 25.8 0459 4758.60S 11502.08E 3618
032 19S 04 Jan 2005 0645 4828.52S 11501.75E 3948 | 4022 | 0803 4828.10S 11501.83E 3908 19.0 0944 4827.80S 11501.81E 3887
033 19S 04 Jan 2005 1352 4859.99S 11500.47E 3830 | 3737 | 1519 4859.53S 11500.83E 3680 32.4 |1650 4859.056S 11501.23E 3943
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Table 1.3b: (continued)

' Start maxP Bottom End

Station Number Date Time  Latitude Longitude Dfrr?;h (dbar) | Time  Latitude Longitude Dfrr?;h '(A‘r:) Time Latitude Longitude D(?;);[h
034 19S 04 Jan 2005 2038 4930.58S 11500.11E 3383 | 3454 | 2139 4930.42S 11500.88E 3437 19.0 0004 4930.26S 11502.83E 3419
035 19S 05Jan 2005 0421 4959.68S 11500.73E 3756 | 3855 | 0540 4959.36S 11501.91E 3951 - |0726 4959.29S 11502.78E 3971

036 19S 05Jan 2005 1054 5029.18S 11501.65E 2980 | 3054 | 1150 5029.08S 11502.59E 3116 22.5|1313 5029.08S 11503.23E 3042
037 19S 05Jan 2005 1722 5100.13S 11500.46E 3977 | 4030 | 1843 5100.37S 11502.19E 4005 19.4 |2025 5100.74S 11504.19E 4303
038 19S 06 Jan 2005 0259 5128.73S 114 59.93E 3535 | 3586 | 0417 5128.51S 11500.23E 3495 15.7 |0623 5128.04S 11500.43E 3535
039 19S 06 Jan 2005 1157 5158.67S 11459.78E 3640 | 3699 | 1313 5158.68S 11500.41E 3663 29.2 |1409 5158.74S 11500.52E 3637
040 19S 06 Jan 2005 1821 5236.63S 114 59.66E 3832 | 3840 | 2000 5236.50S 11500.40E 3785 0.0 2203 5236.44S 11500.52E 3810
041 19S 07 Jan 2005 0318 5312.04S 114 59.83E 3955 | 3985 | 0438 53 11.99S 11459.94E 3960 28.6 0650 5312.19S 11500.64E 3991

042 19S 07 Jan 2005 1055 5348.55S 114 59.20E - 4151 | 1211 5348.73S 11458.99E 4096 22.2 |1350 5348.93S 11459.09E 4041

043 19S 08 Jan 2005 1357 5424.20S 114 58.24E - 4248 | 1515 5423.75S 114 58.50E 4194 25.7 |1651 5423.26S 114 59.06E 4213
044 19S 08 Jan 2005 2105 5459.94S 11500.32E 4431 | 4484 | 2218 5459.39S 11500.62E 4424 16.1 0009 5459.04S 11501.17E 4423
045 19S 09 Jan 2005 0426 5535.86S 11502.28E 4573 | 4704 | 0557 5535.81S 11502.90E 4535 17.4 |0742 5535.79S 11504.06E 4466
046 19S 09 Jan 2005 1117 56 11.17S 114 59.85E - 4586 | 1244 56 11.49S 11459.64E 4520 24.2 1436 56 11.87S 114 59.47E 4575
047 19S 09 Jan 2005 1813 5648.14S 11500.78E 4494 | 4598 | 1943 56 48.63S 11503.41E 4530 12.6 |2212 56 49.25S 11505.56E 4530
048 19S 10Jan 2005 0130 57 24.05S 11459.12E 4547 | 4622 | 0251 5724.31S 11500.08E 4557 16.1 |0457 5724.74S  11500.85E 4547
049 19S 10Jan 2005 0826 5759.95S 11500.22E 4557 | 4628 | 0955 58 00.29S 11500.78E 4560 22.6 |1157 5800.67S  11500.56E 4568
050 19S 10Jan 2005 2005 5836.17S 11459.68E 4547 | 4611 | 2140 5836.86S 114 59.30E 4540 14.9 |2337 5837.55S 114 58.73E 4537
051 19S 11Jan 2005 0520 59 11.91S 11459.89E 4525 | 4592 | 0651 59 12.11S 114 59.02E 4524 22.8 |0850 59 12.07S 11458.21E 4520
052 19S 11Jan 2005 1237 5948.54S 11502.07E 4475 | 4562 | 1352 5948.64S 11501.60E 4485 22.2 |1608 5948.71S 11500.49E 4485
053 19S 11Jan 2005 2358 6023.95S 11459.11E 4455 | 4532 | 0116 6023.68S 114 59.06E 4460 13.4 |0316 6023.35S 114 58.34E 4455
054 19S 12Jan 2005 0718 6100.55S 11501.10E 4385 | 4464 | 0845 6100.46S 11501.69E 4385 13.9 |1116 6100.28S 11502.18E 4375
055 19S 12Jan 2005 1427 6130.11S 11500.87E 4315 | 4403 | 1539 6130.48S 11500.67E 4325 14.4 |1735 6131.21S 11500.04E 4340
056 19S 12Jan 2005 2100 6200.43S 11459.66E 4305 | 4289 | 2221 6200.65S 114 58.84E 4225 14.9 |0007 6201.04S 114 58.04E 4215
057 19S 13Jan 2005 0328 6225.06S 114 25.66E 4040 | 4103 | 0445 6225.02S 11426.41E 4050 12.7 |0630 6224.88S 11427.56E 4040
058 19S 13Jan 2005 0932 6250.80S 11347.68E 3790 | 3842 | 1035 6250.83S 11346.82E 3790 23.4 |1223 6250.73S 11346.21E 3810
059 19S 13Jan 2005 1526 63 16.25S 113 12.24E 3570 | 3595 | 1625 63 16.22S 113 12.14E 3560 13.9 |1814 6316.13S 113 11.89E 3580
060 19S 13Jan 2005 2113 6341.40S 11235.95E 3300 | 3338 | 2213 6341.33S 11235.65E 3315 14.2 |0002 6341.43S 11235.83E 3315
061 19S 14 Jan 2005 0431 64 06.45S 11204.29E 2285 | 2295 | 0512 64 06.42S 112 03.99E 2290 14.6 |0627 64 06.79S 112 03.43E 2320
062 19S 14 Jan 2005 0808 64 17.03S 11146.11E 2545 | 2513 | 0858 64 17.12S 111 45.92E 2488 14.1 |1028 64 17.33S 111 46.07E 2510
063 19S 14 Jan 2005 1243 64 31.30S 111 25.22E 2895 | 2894 | 1330 64 31.25S 11125.16E 2865 12.8 |1526 64 30.79S 111 23.90E 2905
064 19S 14 Jan 2005 1821 64 45.01S 111 55.13E 2260 | 2279 | 1903 64 45.01S 11155.04E 2280 13.9 |2039 64 45.20S 11155.46E 2275
065 19S 14 Jan 2005 2256 64 57.73S 11209.60E 2300 | 2317 | 2332 64 57.91S 11209.47E 2320 14.2 |0105 6458.18S 11209.71E 2350
066 19S 15Jan 2005 0233 6507.78S 11222.55E 1800 | 1802 | 0302 6507.87S 11222.39E 1795 14.5|0427 6508.30S 11221.79E 1825
067 19S 15Jan 2005 0541 6513.39S 11227.47E 1405 | 1329 | 0606 6513.54S 11227.27E 1335 19.0 |0705 6513.87S 11226.30E 1365
068 19S 15Jan 2005 0838 6517.26S 11229.29E 1165 | 1117 | 0858 6517.30S 11228.85E 1090 10.2 |0944 6517.458 11227.70E 1105
069 19S 15Jan 2005 1131 6523.54S 11232.02E 460 | 435 | 1143 6523.62S 11231.66E 440 10.6 |1219 6523.96S 112 30.56E 400
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Table 1.3b: (continued)

' Start maxP Bottom End
Station Number Date Time  Latitude Longitude Dgﬁ;h (dbar) | Time  Latitude Longitude Dgﬁ;h '(A‘r:) Time Latitude Longitude D(?;))th
070 DWBC/PET | 20 Jan 2005 1100 57 03.04S 084 48.52E 4717 | 4806 | 1222 57 03.66S 084 50.68E 4719 12.9 |1441 57 04.41S 084 53.77E 4719
071 DWBC/PET | 20Jan 2005 1916 5720.78S 084 19.55E 4609 | 4680 | 2032 57 20.89S 084 19.70E 4607 17.2 |2254 5720.70S 084 19.96E 4609
072 DWBC/PET | 21Jan 2005 1033 57 33.10S 083 53.02E 4426 | 4474 | 1148 57 33.33S 083 53.01E 4420 20.8 |1354 5733.41S 083 52.63E 4420
073 DWBC/PET | 21Jan 2005 1523 57 37.76S 083 41.11E 4403 | 4449 | 1636 57 37.66S 083 40.65E 4397 19.0 |1858 57 37.10S 083 40.09E 4405
074 DWBC/PET | 22 Jan 2005 0856 57 45.79S 083 22.16E 4579 | 4637 | 1013 57 45.35S 083 21.00E 4568 15.8 |1211 57 44.56S 083 19.13E 4558
075 DWBC/PET | 22 Jan 2005 1329 57 46.53S 083 13.97E 3902 | 3959 | 1436 57 46.09S 083 12.48E 3914 19.7 |1629 5745.04S 083 10.40E 4000
076 DWBC/PET | 22 Jan 2005 1826 57 53.74S 082 58.79E 2908 | 2903 | 1920 57 53.54S 082 58.38E 2901 18.2 |2100 5753.16S 08258.11E 2917
077 DWBC/PET | 23Jan 2005 1012 5806.77S 082 38.30E 2296 | 2279 | 1056 58 06.55S 082 38.27E 2297 22.8 |1209 58 06.34S 082 37.77E 2287
078 DWBC/PET | 23 Jan 2005 1405 58 19.52S 082 18.45E 2136 | 2126 | 1445 58 19.33S 082 18.55E 2140 17.8 |[1606 58 19.12S 082 18.35E 2141
079 DWBC/PET | 23Jan 2005 1756 5829.06S 081 59.06E 1648 | 1624 | 1829 58 28.88S 081 58.82E 1646 17.6 |1941 5828.39S 081 58.69E 1650
080 DWBC/PET | 23 Jan 2005 2124 58 37.09S 08142.43E 1478 | 1452 | 2154 58 36.93S 081 42.28E 1476 18.6 |2305 5836.84S 081 42.53E 1473
081 DWBC/PET | 24 Jan 2005 0526 58 58.14S 081 40.52E 1588 | 1559 | 0602 58 58.08S 081 41.10E 1577 17.0 |0658 5858.18S 081 41.19E 1574
082 DWBC/PET | 25Jan 2005 1052 56 11.17S 086 26.94E 4742 | 4817 | 1208 56 11.44S 086 27.71E 4736 23.0 |1425 56 11.94S 086 29.92E 4744
083 DWBC/PET | 25Jan 2005 2211 5521.43S 087 52.61E 4495 | 4572 | 2330 5521.10S 087 52.65E 4530 21.5 |0152 5521.12S 087 53.32E 4611
084 DWBC/PET | 26 Jan 2005 1250 5535.86S 087 26.40E 4574 | 4681 | 1407 5535.69S 087 26.47E 4601 21.8 |[1600 5535.79S 087 26.88E 4607
085 DWBC/PET | 26 Jan 2005 1945 5551.88S 086 59.47E 4680 | 4792 | 2126 5551.62S 086 58.97E 4701 18.0 |2338 5551.30S 086 58.00E 4737
086 DWBC/PET | 28 Jan 2005 0848 56 26.39S 08557.71E 4745 | 4831 | 1012 56 26.31S 08557.83E 4747 14.4 1219 5626.35S 08558.01E 4745
087 DWBC/PET | 28 Jan 2005 1426 56 40.58S 085 32.42E 4749 | 4828 | 1552 56 40.49S 08532.80E 4753 22.0 |1754 5640.48S 085 33.68E 4749
088 DWBC/PET | 28 Jan 2005 2027 56 52.92S 085 08.68E 4530 | 4661 | 2140 56 52.00S 085 08.35E 4545 11.8 |2345 5651.13S 085 07.78E 4561
089 DWBC/PET | 29 Jan 2005 1545 59 19.49S 081 38.32E 1811 | 1789 | 1624 5919.46S 08138.29E 1815 18.6 |1733 5919.17S 081 37.99E 1815
090 DWBC/PET | 29 Jan 2005 2037 5941.23S 08135.17E 1805 | 1798 | 2106 5941.14S 081 35.26E 1815 13.9 |2205 5941.06S 081 34.96E 1790
091 DWBC/PET | 30Jan 2005 0022 6002.83S 08132.45E 1570 | 1554 | 0049 6002.88S 08132.33E 1572 9.7 |0141 6002.84S 081 32.13E 1559
092 DWBC/PET | 30 Jan 2005 0348 6024.27S 08129.91E 1596 | 1577 | 0419 6024.28S 08129.96E 1595 13.9 |0513 6024.30S 081 30.06E 1595
093 DWBC/PET | 30Jan 2005 0710 6045.49S 08127.25E 1717 | 1691 | 0746 6045.45S 08127.35E 1715 21.9 |0849 6045.49S 08127.51E 1719
094 DWBC/PET | 30Jan 2005 1233 6106.53S 08124.64E 2107 | 2080 | 1313 6106.52S 081 24.52E 2103 23.5 |1417 6106.76S 081 24.56E 2103
095 DWBC/PET | 30Jan 2005 1645 6128.72S 08122.46E 2182 | 2172 | 1734 6128.83S 08122.44E 2178 13.0 |1902 6128.95S 081 23.15E 2182
096 DWBC/PET | 30Jan 2005 2147 6149.81S 08120.12E 2093 | 2084 | 2221 6150.02S 081 19.93E 2091 9.2 |2352 6150.51S 081 19.43E 2088
097 DWBC/PET | 31Jan 2005 0205 6211.64S 08117.15E 1732|1718 | 0239 6211.71S 08117.28E 1731 8.2 |0347 6212.00S 081 17.59E 1730
098 DWBC/PET | 31Jan 2005 0547 6233.50S 081 17.27E 2021 | 1997 | 0629 6233.64S 081 17.39E 2001 17.1 |0738 6233.53S 081 17.14E 2011
099 DWBC/PET | 31Jan 2005 1042 6244.33S 081 12.20E 2587 | 2582 | 1129 6244.31S 081 11.89E 2591 22.8 |1258 6244.00S 081 11.48E 2510
100 DWBC/PET | 31 Jan 2005 1508 63 00.34S 081 06.94E 3291 | 3314 | 1554 63 00.37S 081 06.56E 3291 13.4 |1727 6300.93S 081 05.66E 3306
101 DWBC/PET | 31 Jan 2005 1943 63 14.54S 081 01.87E 3410 | 3437 | 2045 63 14.69S 081 02.13E 3412 12.8 |2235 63 14.43S 081 01.97E 3412
102 DWBC/PET | 01 Feb 2005 0117 63 34.70S 080 56.63E 3645 | 3678 | 0213 63 34.67S 08056.35E 3645 10.6 |0357 6334.11S 080 56.49E 3636
103 DWBC/PET | 01 Feb 2005 0530 6348.67S 08051.84E 3685 | 3721 | 0637 6348.41S 08051.98E 3682 12.1 |[0809 6348.16S 08051.08E 3685
104 DWBC/PET | 01 Feb 2005 0941 64 03.64S 080 49.00E 3670 | 3705 | 1042 64 03.43S 080 48.82E 3674 14.0 |[1231 6403.17S  08047.90E 3676
105 DWBC/PET | 01 Feb 2005 1416 64 20.82S 080 44.33E 3655 | 3692 | 1515 6420.61S 08044.11E 3659 11.5 1641 6420.26S 08045.17E 3661
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Table 1.3b: (continued)

' Start maxP Bottom End
Station Number Date Time  Latitude Longitude Dfrr?;h (dbar) | Time  Latitude Longitude Dfrr?;h '(A‘r:) Time Latitude Longitude D(?;);[h
106 DWBC/PET | 01 Feb 2005 1915 64 36.51S 080 39.94E 3647 | 3675 | 2019 64 36.50S 080 40.33E 3639 10.9 2204 64 36.52S 080 40.47E 3641
107 DWBC/PET | 01 Feb 2005 2354 6451.86S 080 35.19E 3626 | 3657 | 0055 64 52.16S 080 34.98E 3624 11.3 0230 6452.37S 080 34.10E 3624
108 DWBC/PET | 02 Feb 2005 0411 6507.57S 08029.57E 3505 | 3532 | 0510 6507.67S 08029.51E 3509 10.9 |0636 6507.64S 080 30.04E 3507
109 DWBC/PET | 02 Feb 2005 0828 6523.185 08025.78E 3282 | 3294 | 0921 6523.05S 08025.92E 3283 14.1 |1102 6522.66S 08026.20E 3283
110 DWBC/PET | 02 Feb 2005 1327 6538.89S 08021.77E 2671 | 2731 | 1412 6538.91S 08020.86E 2696 9.4 |1527 6539.45S 080 20.38E 2720
111 DWBC/PET | 03 Feb 2005 1101 66 38.23S 077 31.65E 1120 | 1154 | 1122 6638.22S 077 31.46E 1109 6.3 |1212 6638.25S 077 31.07E 1113
112 DWBC/PET | 03 Feb 2005 1327 66 42.285 077 42.74E 652 | 627 | 1341 6642.31S 077 4258E 648 14.1 (1412 6642.47S (077 42.29E 634
113 DWBC/PET | 03 Feb 2005 1607 6651.15S 077 42.75E 245 | 227 | 1613 6651.17S 07742.77E 245 14.4 1636 6651.08S (077 42.94E 246
114 fluoro 04 Feb 2005 0457 6752.80S 077 10.55E 424 | 401 | 0507 6752.79S 077 10.60E 423 14.6 |0538 6752.70S 077 10.22E 422
115 PULSE 15 Feb 2005 0235 4659.95S 142 00.25E 3453 | 3533 | 0328 4659.99S 142 00.40E 3452 28.7 |0510 4659.92S 142 00.62E 3476
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Table 1.4a: Cruise AU0304 summary of samples drawn from Niskin bottles at each station,
including salinity (sal), dissolved oxygen (do), and nutrients (nut). Note that
1=samples taken, 0=no samples taken. Additional sensors fitted to the package are
also listed, including Sontek LADCP (Son), and RDI LADCP (RDI). For these,
1=instrument switched on, O=instrument switched off or not fitted. A fluorometer was
fitted to the package for all casts.

station sal do nut Son RDI station sal do nut Son RDI
1 test 0 0 0 0 1 33 DWBC/PET 1 1 1 1 1
2 test 1 0 0 0 1 34 DWBC/PET 1 1 1 0 0
3 cat 1 0 0 1 0 35 DWBC/PET 1 1 1 1 1
4 Krill 1 1 1 0 0 36 DWBC/PET 1 1 1 1 1
5 krill 1 1 1 1 0 37 DWBC/PET 1 1 1 0 0
6 krill 1 1 1 1 1 38 DWBC/PET 1 1 1 1 1
7 krill 1 1 1 0 1 39 DWBC/PET 1 1 1 1 1
8 krill 1 1 1 1 1 40 DWBC/PET 1 1 1 1 1
9 sed 1 1 1 0 0 41 DWBC/PET 1 1 1 1 0
10 sed 1 1 1 0 0 42 DWBC/PET 1 1 1 1 0
11 krill 1 1 1 0 0 43 DWBC/PET 1 1 1 1 0
12 krill 1 1 1 1 1 44 DWBC/PET 1 1 1 1 1
13 krill 1 1 1 1 1 45 DWBC/PET 1 1 1 1 1
14 krill 1 1 1 1 1 46 DWBC/PET 1 1 1 1 1
15 krill 1 1 1 1 1 47 DWBC/PET 1 1 1 1 1
16 krill 1 1 1 1 1 48 DWBC/PET 1 1 1 0 0
17 sed 1 1 1 1 0 49 DWBC/PET 1 1 1 1 0
18 krill 1 1 1 1 0 50 DWBC/PET 1 1 1 1 0
19 krill 1 1 1 1 0 51 DWBC/PET 1 1 1 1 0
20 krill 1 1 1 1 0 52 DWBC/PET 1 1 1 1 0
21 krill 1 1 1 0 1 53 DWBC/PET 1 1 1 1 0
22 swarm 1 1 1 0 1 54 DWBC/PET 1 1 1 1 0
23 cal 0 0 0 0 0 55 DWBC/PET 1 1 1 1 0
24 swarm 1 1 1 0 1 56 DWBC/PET 1 1 1 1 0
25 swarm 1 1 1 0 1 57 DWBC/PET 1 1 1 1 0
26 swarm 1 1 1 0 1 58 DWBC/PET 1 1 1 1 0
27 sed 1 1 1 1 1 59 DWBC/PET 1 1 1 1 0
28 swarm 1 1 1 0 1 60 DWBC/PET 1 1 1 1 0
29 swarm 1 1 1 0 1 61 DWBC/PET 1 1 1 1 0
30 swarm 1 1 1 1 1 62 DWBC/PET 1 1 1 1 0
31 swarm 1 1 1 0 1 63 DWBC/PET 1 1 1 1 0
32 swarm 1 1 1 0 1 64 DWBC/PET 1 1 1 1 0

19



Table 1.4b:

station

1 test

219S

319S

419S

5198

6 19S

7 19S

8 19S

919S
10 19S
11 19S
12 19S
13 19S
14 19S
1519S
16 19S
17 19S
18 19S
19 19S
20 19S
21 19S
22 19S
23 19S
24 19S
25 19S
26 19S
27 19S
28 19S
29 19S
30 19S
3119S
32 19S
33 19S
34 19S
3519S
36 19S
37 19S
38 19S
39 19S
40 19S
41 19S
42 19S
43 19S
44 19S
45 19S

Cruise AU0403 summary of samples drawn from Niskin bottles at each station,
including salinity (sal), dissolved oxygen (do), nutrients (nut), chlorofluorocarbons
(CFC), dissolved inorganic carbon and alkalinity (dic/alk), oxygen-18 (®0), methane
(CH,), selenium species (SE), and biological parameters/pigments (pig). Note that
1=samples taken, 0=no samples taken. The Sontek LADCP (LADCP) status is also
listed: 2=both transducer sets fitted and logging, 1=downward looking transducer set
only fitted and logging, O=instrument not logging or not fitted. The fluorometer was
fitted to the package for all casts (not connected for CTD 115). Additional profiling
casts done from the trawl deck at each station include fluoromap fluorometer (fimap),
turbulence probe (turbo), and 10x10 bacteria/virus sampler (10x10).
dic/

sal do nut CFC alk 0 CH, sel pig LADCP flmap turbo 10x10
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Table 1.4b: (continued)

10x10

flmap turbo

pig LADCP

sel

Q0 CH,

do nut CFC dic/
alk

sal

station

1
1
1

70 DWBC/PET
71 DWBC/PET
72 DWBC/PET
73 DWBC/PET
74 DWBC/PET
75 DWBC/PET
76 DWBC/PET
77 DWBC/PET
78 DWBC/PET
79 DWBC/PET

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

80 DWBC/PET
81 DWBC/PET
82 DWBC/PET
83 DWBC/PET
84 DWBC/PET
85 DWBC/PET
86 DWBC/PET
87 DWBC/PET
88 DWBC/PET
89 DWBC/PET
90 DWBC/PET
91 DWBC/PET
92 DWBC/PET
93 DWBC/PET
94 DWBC/PET
95 DWBC/PET
96 DWBC/PET
97 DWBC/PET
98 DWBC/PET
99 DWBC/PET
100 DWBC/PET
101 DWBC/PET

21



Table 1.4b: (continued)
dic/

station sal do nut CFC alk 0 CH, sel pig LADCP flmap turbo 10x10
102 DWBC/PET 1 1 1 0 0 0 0 0 1 1 0 0 0
103 DWBC/PET 1 1 1 0 0 0 0 0 0 1 0 0 0
104 DWBC/PET 1 1 1 1 1 1 0 0 0 1 0 0 0
105 DWBC/PET 1 1 1 0 0 1 0 1 1 1 0 0 0
106 DWBC/PET 1 1 1 0 0 1 1 0 0 1 0 0 0
107 DWBC/PET 1 1 1 1 1 1 0 0 0 1 0 0 0
108 DWBC/PET 1 1 1 0 0 1 0 0 1 1 0 0 0
109 DWBC/PET 1 1 1 0 0 1 0 0 0 1 0 1 0
110 DWBC/PET 1 1 1 1 1 1 0 0 1 1 1 0 1
111 DWBC/PET 1 1 1 1 1 1 0 0 1 1 0 0 0
112 DWBC/PET 1 1 1 1 1 1 0 0 1 1 1 0 1
113 DWBC/PET 1 1 1 1 1 1 0 0 0 1 0 0 0
114 fluoro 1 1 1 0 0 1 0 0 1 1 1 0 0
115 PULSE 1 1 0 0 0 0 0 0 0 1 0 0 0

Table 1.5: Summary of Kerguelen DWBC mooring deployments and recoveries. Note: for
deployments, “release time” is the time the final component was released from the
trawl deck; for recoveries, “release time” is the time the release command was sent to
the acoustic release at the base of the mooring. Mooring positions are the estimated
landing sites.

DEPLOYMENTS (AU0304)
Position
mooring latitude longitude depth (m) release time (UTC) CTD
KERGUELEN1 57°03.120'S 84°47.676'E 4725 1804, 19/02/2003 39
KERGUELEN2 57°17.754'S 84° 20.550'E 4639 1217, 19/02/2003 38
KERGUELEN3 57°32.520'S 83°52.182'E 4433 1938, 18/02/2003 37
KERGUELEN4 57°39.684'S 83°37.050'E 4273 0050, 18/02/2003 36
KERGUELEN5 57°45.864'S 83°23.238'E 4575 0746, 18/02/2003 35
KERGUELEN6 57°49.596'S 83°16.038'E 3480 1035, 16/02/2003 34
KERGUELEN7 57°56.520'S 83°01.878'E 2858 0024, 16/02/2003 33
KERGUELEN8 58°07.614'S 82°37.374'E 2259 1800, 15/02/2003 44
RECOVERIES (AU0403)
Position
mooring latitude longitude depth (m) release time (UTC) CTD
KERGUELEN1 57°03.120'S 84°47.676'E 4725 0133, 20/01/2005 70
KERGUELEN2 57°17.754'S 84°20.550'E 4639 0054, 21/01/2005 71
KERGUELEN3 57°32.520'S 83°52.182'E 4433 0712, 21/01/2005 72
KERGUELEN4 57°39.684'S 83°37.050'E 4273 0016, 22/01/2005 73
KERGUELEN5 57°45.864'S 83°23.238'E 4575 0439, 22/01/2005 74
KERGUELEN6 57°49.596'S 83°16.038'E 3480 2341, 22/01/2005 75
KERGUELEN7 57°56.520'S 83°01.878'E 2858 0403, 23/01/2005 76
KERGUELEN8 58°07.614'S 82°37.374'E 2259 0752, 23/01/2005 77
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Table 1.6: Summary of drifter deployments.

AU0403
drifter

ARGO167
ARGO168
ARGO168
ARGO168
ARGO168
ARGO168
ARGO168
ARGO168
ARGO168
ARGO168
ARGO184
ARGO168
ARGO179
ARGO179
ARGO180
ARGO180
ARGO180
ARGO180
ARGO184
Technocea met-
buoy serial 46020

longitude depth (m) release time (UTC) CTD

position
latitude
36°01.74'S  114°58.92'E
38°00.59'S 115°00.30'E
44°59.32'S 114°59.51'E
47°58.39'S 115°01.58'E
49°59.25'S  115°02.41'E
51°58.52'S  114°59.93'E
53°48.77'S 114°58.98'E
56°12.76'S 114°58.81'E
58°00.23'S 114°59.57'E
59°48.96'S 115°00.83'E
61°00.50'S 115°02.86'E
57°59.21'S  120°00.13'E
56°30.30'S 124°26.51'E
54°52.59'S 128°36.19'E
53°06.17'S 132°23.48'E
51°13.39'S 135°53.72'E
49°15.30'S 139°05.81'E
47°12.05'S 142°03.59'E
46°59.28'S  142°00.58'E
62°00.03'S  88°02.61'E

5212.4
4799.0
4286.7
3610.7
3986.5
3618.9
4082.2
4568.0
4560.5
4478.9
4384.6
4602.5
4673.1
4449.9
3716.5
3253.6
3083.5
4261.6
3741.5

3903

1325, 26/12/2004
0927, 28/12/2004
1528, 01/01/2005
0515, 03/01/2005
0735, 05/01/2005
1429, 06/01/2005
1400, 07/01/2005
1445, 09/01/2005
1230, 10/01/2005
1615, 11/01/2005
1125, 12/01/2005
2040, 11/02/2005
0730, 12/02/2005
2040, 12/02/2005
0950, 13/02/2005
2220, 13/02/2005
1157, 14/02/2005
0059, 15/02/2005
0529, 15/02/2005

2143, 08/02/2005

8
12
25
31
35
39
42
46
49
52
54

Table 1.7: Principal investigators (*=cruise participant) for CTD water sampling programs.

measurement

AU0304

CTD, salinity, O,, nutrients

biological sampling

AU0403

CTD, salinity, O,, nutrients

D.I.C., alkalinity
CFC

180

methane

selenium

biological sampling

name

*John Church

Simon Wright

Bronte Tilbrook
Shuichi Watanabe
Shigeru Aoki
Osamu Yoshida
*Bronwyn Wake

Laurent Seuront, *Raechel Waters
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*Steve Rintoul, John Church

affiliation

CSIRO
Antarctic Division

CSIRO
CSIRO
JAMSTEC

Hokkaido University

Tokyo Institute of Technology

CSIRO

Flinders University



Table 1.8a: Scientific personnel (cruise participants) for cruise AU0304.

Shigeru Aoki
John Church
Clodagh Curran
Yasu Fukamachi
Neale Johnston
Dan McLaughlan
Mark Rosenberg
Serguei Sokolov
Andreas Thurnherr
Shinsuke Toyoda
Bronwyn Wake

Luke Finley
Edwina Hollander
Brian Hunt

So Kawaguchi
John Kitchener
Ichwan Nasution

Steve Romaine
Patti Virtue
David Wanless

Mahadi Mohammad
Wan Maznah Wan Omar
Sazlina Salleh

Vera Subariah

Zul Yasin

Catherine Bell
Paul Hodda
Shannon McKay
Julie Oswald

Vic Peddemors

Kate Stafford

Alice Ewing
Peter Lansley

Christel Heeman
Stephane Pesant
Maya Whiteley

John Birss

Andrew Cawthorn
Mirjana Jambrecina
Ruth Lawless
Steve Nicol

Alan Poole

Bryan Scott
Graeme Snow
Tony Veness

CTD, moorings
CTD
hydrochemistry
CTD, moorings
hydrochemistry
CTD, moorings
CTD, moorings
CTD, LADCP
CTD, LADCP
CTD, moorings
hydrochemistry

krill
krill
krill, CPR
krill
krill, CPR
krill

hydroacoustics
krill
hydroacoustics

phytoplankton
phytoplankton
phytoplankton
phytoplankton
phytoplankton

whales
whales
whales
whale hydroacoustics
whales

whale hydroacoustics

birds
birds

floating sediment traps, diatoms
floating sediment traps, diatoms
floating sediment traps, diatoms

doctor

gear officer
dotzapper

deputy voyage leader
voyage leader, krill
electronics

computing
communications
electronics
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National Institute of Polar Research, JPN

CSIRO

Antarctic CRC
Hokkaido University
CSIRO

CSIRO

Antarctic CRC

CSIRO

Florida State University
Hokkaido University
Antarctic CRC

Antarctic Division

Antarctic Division

Antarctic Division

Antarctic Division

Antarctic Division

Agency for Marine and Fisheries
Research, Indonesia

I0S, Canada

IASOS

Antarctic Division

Universiti Sains Malaysia
Universiti Sains Malaysia
Universiti Sains Malaysia
State University of Papua
Universiti Sains Malaysia

University of Adelaide

Australian Whale Conservation Society

Deakin University
Scripps Institute of Oceanography

University of Durban-Westville, South

Africa
NOAA

IASOS
IASOS

Alfred Wegener Institute, Germany

University of Western Australia
University of Western Australia

Antarctic Division
Antarctic Division
Antarctic Division
Antarctic Division
Antarctic Division
Antarctic Division
Antarctic Division
Antarctic Division
Antarctic Division



Table 1.8b: Scientific personnel (cruise participants) for cruise AU0403.

Kate Berry
Jacqui Foster
Yasu Fukamachi
Judy Horsburgh
Eric Howarth
Kazu Kusahara
Anna Kuswardani

Peter Lazarevich
Lusia Manu
Andrew Moy
Clodagh Moy
Steve Rintoul
Mark Rosenberg
Katsunori Sagishima
Ken'ichi Sasaki
Rick Smith
Serguei Sokolov
Bronwyn Wake

Mark Doubell
David Poulsen
Justin Rowntree
Justin Seymour
Raechel Waters

David Andrew
Andrew Stafford

Cath Deacon
Chris Kuplis
Tim Shaw
Graeme Snow
Peter Wiley

hydrochemistry

carbon, krill

CTD, moorings, LADCP
carbon

CTD, turbulence probe
CTD, moorings

CTD

CTD, turbulence probe
CTD

hydrochemistry
hydrochemistry

CTD, voyage leader
CTD, moorings, deputy voyage leader
CFC

CFC

CTD, Argo floats

CTD, LADCP
selenium, krill

phytoplankton
phytoplankton
phytoplankton, krill
phytoplankton
phytoplankton, krill

birds
birds

doctor
communications
electronics
communications
computing
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CSIRO

Marine Discovery Centre, Woodbridge
Hokkaido University

IASOS

Florida State University

Hokkaido University

Agency for Marine and Fisheries
Research, Indonesia

Florida State University

Sam Ratulangi University, Indonesia
ACE CRC

ACE CRC

CSIRO

ACE CRC

Marine Works Japan

JAMSTEC, Japan

CSIRO

CSIRO

CSIRO

Flinders University
Flinders University
Flinders University
Flinders University
Flinders University

free agent
free agent

Antarctic Division
Antarctic Division
ACE CRC

Antarctic Division
Antarctic Division



(a)

(b)

Figure 1.4a and b: AU0304 hull mounted ADCP 30 minute ensemble data, for (a) whole cruise
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(c)

(d)

Figure 1.4c and d: AU0403 hull mounted ADCP 30 minute ensemble data, for (c) whole cruise
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au0304 apparent vertical current shear for ship speed from 30 min. matfile
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Figure 1.5a: AU0304 apparent ADCP vertical current shear, calculated from uncorrected (i.e. ship
speed included) ADCP velocities. The data are divided into different speed classes,
according to ship speed during the 30 minute ensembles. For each speed class, the
profile is an average over the entire cruise.
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Figure 1.5b: AU0403 apparent ADCP vertical current shear, calculated from uncorrected (i.e. ship

speed included) ADCP velocities. The data are divided into different speed classes,
according to ship speed during the 30 minute ensembles. For each speed class, the
profile is an average over the entire cruise.
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(a)

(b)

dls - ctd temp. (deg.C)

dis - ctd salinity (PSS78)
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Figure 1.6a and b: AU0304 comparison between:

(a) CTD and underway temperature data, and
(b) CTD and underway salinity data, including bestfit lines.
Note: dis refers to underway data.
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Figure 1.6¢c and d: AU0403 comparison between

(c) CTD and underway temperature data, and
(d) CTD and underway salinity data, including bestfit lines.
Note: dis refers to underway data.

31



1.3.2 ADCP

The hull mounted ADCP on the Aurora Australis is described in Rosenberg (unpublished report, 1999),
with the following updates:

(i) There is no longer a Fugro differential GPS system - all GPS data, including heading, come from the
Ashtech 3D system.

(ii) Triggering of the 12 kHz sounder and the higher frequency hydroacoustics array are now separate,
resulting in a higher ping rate for the ADCP (linked to the higher frequency hydroacoustics array).

Logging parameters for both cruises are summarised in Table 1.9. Current vectors for both cruises are

plotted in Figures 1.4a to d; the apparent vertical current shear error for different ship speed classes,
discussed in Rosenberg (unpublished report, 1999), is plotted in Figures 1.5a and b.

Table 1.9: ADCP logging and calibration parameters for cruises AU0304 and AU0403.

ping parameters bottom track ping parameters

no. of bins: 60 no. of bins: 128

bin length: 8m bin length: 4m

pulse length: 8 m pulse length: 32 m

delay: 4m

ping interval: ~ minimum ping interval: same as profiling pings
reference layer averaging: bins 8 to 20

XROT: 822

ensemble averaging duration: 3 min. (for logged data)

30 min. (for final processed data)

calibration

cruise o (+ standard deviation) 1+ (+ standard deviation) no. of calibration sites
AU0304 2.346 + 0.568 1.0712 = 0.011 375

AU0403 2.408 = 0.535 1.0687 = 0.011 183

1.3.3 Underway measurements

Underway data were logged to an Oracle database on the ship. For more information, see the AADC
(Antarctic Division Data Centre) website, and the cruise dotzapper (i.e. data quality controller) report for
AU0304:

Marine Science Support Data Quality Report, RSV Aurora Australis Season Voyage 4 2002-2003, Mim
Jambrecina, January 2003, Antarctic Division unpublished report.
(report at web address http://aadc-maps.aad.gov.au/metadata/mar_sci/Dz200203040.html)

Note that AU0403 underway data have not been dotzapped (except for the 12 kHz depth data). For both

cruises, a sound speed of 1490 ms™ was used for ocean depth calculation, and the ship’s draught of 7.3
m was accounted for.

32



For AU0304, underway data were dumped from the AADC website. Underway data for AU0403 were
supplied by Peter Wiley (AAD Marine Science Support). Data are in the following files:

AU0304
1 min. instantaneous values, text format:kaos.ora
1 min. instantaneous values, matlab format: kaosora.mat

AU0403

1 min. average values, text format: i9_unzapped.ora

1 min. average values, matlab format: i9_unzappedora.mat
(except for depth, which is 1 min. instantaneous values)

Note that for AU0403 data, all wind data are suspect due to anemometer vane damage.
A correction was applied to the underway sea surface temperature and salinity data, derived by

comparing the underway data with CTD temperature and salinity data at 8 dbar (Figure 1.6a to d). The
following corrections were applied:

for AU0304:
T= Ty - 0.017 (egn 1.1)
S=S8y4 + 0.029 (eqn 1.2)
for AU0403:
T=1.002T, - 0.050 (eqn 1.3)
S=0.996 S, + 0.163 (eqn 1.4)

for corrected underway temperature and salinity T and S respectively, and uncorrected values Ty, and
Sdls-
1.3.4 Moorings and drifters
Mooring deployments and recoveries are summarised in Table 1.5. Mooring data are described in detail
in Part 2 of this report. Drifter deployments are summarised in Table 1.6.
14 PROBLEMS ENCOUNTERED
AU0304
+ Significant time was lost to bad weather, and to shortage of fuel and the resulting time spent obtaining
fuel from the Polar Bird at Mawson. Many of the planned CTD's southward across the southern

Kerguelen Plateau and Princess Elizabeth Trough were omitted due to the resulting time constraints.

+ Logging of 12 kHz sounder data seized up on several occasions. As a result, some of the bathymetry
during the deployments of moorings 4 and 5 is missing.

+ The CTD seacable electric termination failed during the downcast of the first test cast (CTD 1), and
electric retermination was required.

+ During the inital deployment attempt for CTD 39, overtensioning of the winch resulted in slippage of the
mechanical termination and breakage of the electric termination; a full retermination was required.
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There was difficulty throughout the cruise obtaining stable data from the Benthos PSA-900 altimeters.
On two occasions, at CTD 38 and CTD 50, altimeter problems resulted in the package touching the
bottom.

Unstable altimeter readings prevented a confirmed approach to the bottom for several stations (details
given section 1.5 of this report).

For the first 9 stations, the top Niskin caps were cocked incorrectly, preventing sufficient flushing of the
bottles during the cast. This was obvious from the shallower bottle samples in the steep vertical
gradients (details given in section 1.5).

Some CTD winch spooling problems occurred throughout the cruise. After CTD 43, the spooler from the
aft winch was installed for use on the forward winch.

AU0403

CTD winch spooling problems were significant throughout the cruise, with a cumulative time loss of one
full day.

For the first part of the cruise the CTD gantry was problematic, due to a badly adjusted proximity switch.
This caused significant delays at several stations.

Severe rolling of the ship during CTD operations was experienced for much of the 19S transect, due to
offset of current and wind headings. CTD deployments and recoveries were difficult on occasion, and
the CTD wire was often kinked due to wire snatching with the ship roll as the CTD entered the water.
The CTD room flooded on occasion due to the rolling, most seriously during CTD 49 - on this occasion,
much of the CTD room electronics were shorted, including the gantry, and CTD recovery at the end of
the cast was delayed for an hour while the gantry electronics were repaired.

A full seacable retermination was required before CTD 18, when a broken strand was noticed near the
top of the wire during the initial deployment attempt. Two further full reterminations were carried out
after CTD's 28 and 39. An electrical retermination only was carried out after CTD 38.

Both available CTD frame lifting bridles were bent during the cruise, during either the deployment or
recovery operations. Repeat straightening was not possible, and as a result most CTD's for the cruise
were carried out with the frame hanging at an angle (~5 to 10 degrees).

For many CTD stations, difficulties communicating with the rosette pylon were experienced. The fault
was traced to a faulty pylon-to-CTD cable, and then again to the first replacement pylon-to-CTD cable.
Details of data losses and data degradation due to this problem are given in section 1.5.

During CTD 9, the ship's thrusters struggled to maintain heading, and vessel drift was fast. At the
bottom of the cast the bathymetry changed rapidly, with the sea bed "chasing" the package on the
upcast from ~5200 dbar up to ~4900 dbar.

During CTD 13 and CTD 48, the ship lost heading, resulting in a large wire angle and towing of the CTD
behind the ship. On each occasion a Niskin bottle was lost from the package.

During CTD 4, 5 and 35, downcasts were stopped early due to hazard from the rapidly changing
bathymetry over steep slopes. CTD 5 was stopped at 75 m above the bottom. For CTD 4, the bottom of
the downcast was an elevation greater than 192 m above the sea bed i.e. out of range of the LADCP.
For CTD 35, there were no LADCP data so it is not known where the sea bed was relative to the bottom
of the cast.
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+ The PSA-900 altimeter used for the first few CTD's failed by station 6. The package touched the bottom
during station 6, with no response from the altimeter.

+ The package touched the bottom again during station 40, due to a winch driving error.

+ The upper and lower bottle locating rings on the CTD frame were slightly out of adjustment, and on
several occasions bottles returned to the deck hanging from the frame by the saftey rope. Samples from
these bottles were bad (see section 1.5).

+ The LADCP battery housing leaked on two occasions, first during CTD 22, then again during CTD 25
after an initial repair attempt. The leakage caused battery shorting and damage to a bulkhead
connector. The LADCP could not be used for stations 26 to 39, during the second repair attempt. When
reinstalled for CTD 40 there was no spare bulkhead connector, so the remaining casts were done with
the downward looking transducers only.

+ A new Lachat nutrient analyser was used for the first time on this cruise, and data quality problems
were encountered. Further details are given in section 1.5 and Appendix 1.1.

1.5 CTD AND BOTTLE DATA RESULTS

CTD and Niskin bottle data quality are discussed in this section. Full details of the CTD data processing
and calibration techniques are described in Appendix 1.2. Data file formats are described in Appendix 1.3.
When using the data, the following data quality tables are important:

Table 1.15 — questionable CTD data
Table 1.16 — questionable nutrient data

In general, the CTD data quality for these cruises using the Sea-Bird CTD system is improved compared
to previous cruises using the Neil Brown type CTD's, in particular for CTD dissolved oxygen data. A small
disadvantage of the new CTD system is the required deployment methodology (described above in
section 1.3), which means the top few dbar of data are missed. However this near surface data was often
suspect anyway for the old Neil Brown type CTD's, due to transient sensor errors when entering the
water.

1.5.1 C