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1. EXPEDITION ANT-XXII/3: FAHRTVERLAUF UND
ZUSAMMENFASSUNG
Eberhard Fahrbach
AWI Bremerhaven

Am 22. Januar 2005 um 13:00 Uhr lief FS Polarstern von Kapstadt zur Antarktisreise
ANT-XXII/3 aus. An Bord waren 57 Fahrtteilnehmer/innen aus 30 Instituten in 10
Ländern. Zunächst führte der Kurs bis 34°11’S 14°33’E nach Westen. Dort wurde der
erste Provor-Float ausgesetzt und FS  Polarstern drehte nach Südwesten. Von nun
an bis 53°00.3’S 00°02.1’E folgte der Kurs der Laufbahn des Jason-Satelliten. Mit 80
Expendable Bathythermographs (XBT), die im Abstand von jeweils zwei Stunden
geworfen wurden und die Wassertemperatur in den oberen 700 m der Wassersäule
messen, dem Thermosalinographen, der Temperatur und Salzgehalt quasi
kontinuierlich im Bugstrahlerschacht (6 m) und am Kastenkiel (11 m) misst, und dem
Acoustic Doppler Current Profiler (ADCP), der die Meeresströmung vom fahrenden
Schiff aus erfasst, fanden ozeanographische Messungen auf der Kurslinie statt, auf
der der Jason-Satellit mit einem Altimeter die Auslenkung der Meeresoberfläche
misst. Entlang der Kurs-Linie wurden im Rahmen des GOODHOPE-Projekts 9
weitere Provor-Floats (vertikal profilierende Driftkörper) ausgelegt. Ein weiterer Drifter
wurde im Rahmen des französischen CARIOCA-Programms ausgebracht. Ferner
wurden 2 Bodendruckmesser mit nach oben schauendem Echolot (PIES) aufge-
nommen und 3 wieder neu ausgelegt. Die Arbeiten des Tiefsee-Biologieprogramms
ANDEEP III begannen am 25. Januar bei 41°08’S 09°55’E und einer Wassertiefe von
4725 m im Kapbecken mit einer sedimentprofilierenden Kamera (SPI), 3 Großkasten-
greifern (GKG), 3 Multicorern (MUC), dem Epibenthosschlitten (EBS) und dem
Agassiz-Trawl (AGT). Eine zweite Station erfolgte südwestlich des Meteor-Rückens
mit der gleichen Gerätepalette am 28. Januar bei 47°40.0’S 04°15’E in 4560 m
Wassertiefe. Das Bathymetrie-Programm fand aufgrund der Auflagen des Umwelt-
bundesamts nur in sehr eingeschränkter Form statt. Auf der Anreise und der Abreise
konnte ein Teil des geplanten deutschen Bathymetrie-Programms ausgeführt
werden. Es musste bei 60°S beendet werden. Südlich davon wurde aufgrund der
Auflagen des Umweltbundesamts nur noch das russische Programm ausgeführt.

Bei 53°S erreichte FS Polarstern den Meridian von Greenwich. Von da an führte der
Kurs direkt nach Süden und das ozeanographische Hauptprogramm im Rahmen von
WECCON (WEddell Sea Convection CONtrol) wurde mit Messungen mit der CTD-
Sonde (conductivity, temperature, depth = Leitfähigkeit, Temperatur, Tiefe) und der
Aufnahme und Wiederauslegung von Verankerungen durchgeführt. Auf diesem
Schnitt wurden 43 CTD-Messungen in 30 sm Abstand ausgeführt. Über stark verän-
derlicher Topographie wurde der Stationsabstand verringert. Zusätzlich zu den CTD-
Messungen wurden Wasserproben genommen, um die Konzentration von gelösten
Nährstoffen, Sauerstoff, FCKWs, Barium und CO2 zu messen. Die FCKW-Proben
wurden eingeschweißt und werden im Bremer Institut für Umweltphysik gemessen.
Einen wesentlichen Anteil des Programms der physikalischen Ozeanographie stellte
die Aufnahme und Auslegung von Verankerungen dar. Auf dem Greenwich-Meridian
wurden 8 Verankerungen aufgenommen und 9 ausgelegt. Eine Verankerung konnte
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nicht wieder gefunden werden. Bei den Verankerungsarbeiten hat sich das schiffsei-
gene POSIDONIA-System vielfach bewährt. Die genaue Verfolgung des Absinkens
bei der Auslegung und des Aufsteigens bei der Aufnahme stellen einen erheblichen
Gewinn an Sicherheit für die Wiederaufnahme und Genauigkeit bei der räumlichen
Zuordnung der Daten dar. Die Verankerungen enthalten Strömungs-, Temperatur-
und Leitfähigkeitsmessgeräte, Schallquellen zur Ortung von Driftkörpern und Eis-
echolote (upward looking sonar, ULS) zur Messung der Eisdicke. Auf dem Meridian
von Greenwich wurden 22 APEX- (Profiling Autonomous Lagrangian Circulation Ex-
plorers) und NEMO-(Navigating European Marine Observer) Driftkörper (Floats) aus-
gebracht. Zur Quantifizierung des Süßwassereintrags durch Eisberge wurden im
südlichen Weddellmeer 5 Eisberge mit Satellitensendern ausgestattet, die mit dem
Hubschrauber auf Eisbergen abgesetzt wurden.

-

-

-

-

-

-
-

-

-

-

Abb. 1.1: Karte des Fahrtgebiets und Fahrtroute der FS  Polarstern-Reise ANT-XXII/3
vom 22. Januar bis zum 6. April 2005

Fig. 1.1: Map of the area of observations and cruise track during RV Polarstern leg ANT-XXII/3 from
22 January to 6 April 2005
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Nutrient measurements

Methods
A Traacs 800 autoanalyser is used for spectrophotometric determination of the
different nutrients using classical methods.

Phosphate:
Ortho-phosphate is measured at a wavelength of 880 nm as a blue reduced
molybdo-phosphate complex formed at pH 0.9-1.1. Potassiumantimonyltartrate is
used as a catalyst and ascorbic acid as the reductant. The method is described in
Murphy and Riley (1962).

Nitrate and nitrite:
Nitrite can be determined after diazotation with sulfanylamide and N-(1-Naphtyl)-
ethylene diammonium dichloride which forms a reddish-purple dye, that is measured
at 550 nm. Nitrate is separately reduced first in a copperized Cd-coil using imidazole
as a buffer and is then measured as nitrite. The method is fully described by
Grasshoff (1983).

Dissolved silica:
Measured as a blue reduced siliconmolybdenium complex at 880 nm. Ascorbic acid
is used as reductant and oxalic acid is used to prevent interference of phosphate.
Described by Strickland and Parsons (1972).

Sample handling
CTD rosette
All samples were collected from rosette Niskin bottles after rinsing three times in high
density polyethylene sample bottles with a volume of 125 ml. Prior to analysis the
samples were stored in the dark at 4°C. Analyses were carried out within 24 hours
after sampling for almost all stations.

Bottom water from the multicorer
A plastic syringe with a volume 10 ml was rinsed twice with water from boxcores or
multicores. A filter with 0.2 μm pore size was attached to the syringe and the first
2 ml were used to rinse the disc filter. The filtrate was collected in a polyethylene vial
and stored in a refrigerator prior to the analysis.

Calibration and standards
Calibration curves were produced daily by diluting stock standards in plastic
calibration flasks. All calibrated laboratory “glassware” were calibrated at the home
lab at NIOZ before the cruise. Depleted aged surface ocean water was used as the
diluent for the calibrants and as a baseline for the autoanalyser analysis. As a daily
check for the calibration, a lab made cocktail-standard containing all nutrients was
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Fig.  4.10: Vertical transect of potential temperature and salinity across the Drake Passage from South
America (left) to the Antarctic continent (right)
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Underway measurements
Underway measurements with a vessel mounted 150 kHz-Ocean Surveyor ADCP
from RD Instruments and two SBE45 thermosalinographs from Seabrid Electronics
were conducted along the whole track to supply temperature, salinity and current
data at a high spatial resolution (fig. 4.11 and 4.12). The thermosalinographs are
mounted in 6 m depth in the bow thruster tunnel (TSB) and in 11 m depth in the keel
(TSK). Both instruments were controlled by taking water samples each day which
were measured on board with the Autosal 8400B.

Fig. 4.11: a) Near surface temperature and salinity from the thermosalinograph along the trackline
from South Africa (right) to the Antarctic continent (left). b) Vertical transect with XBTs from South

Africa (left) to 53°S (right). TSK is solid, TSB is dashed.
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Fig.  4.12: Near surface temperature and salinity from the thermosalinograph (a) across the Weddell
Sea from Joinville Island (left) to Kapp Norvegia (right), (b) across the Powell Basin from Joinville

Island (left) to the South Orkney shelf (right) and (c) across Drake Passage from South America (left)
to the Antarctic continent (right). TSK is solid, TSB is dashed.
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Iceberg tracking
To estimate the fresh water transport by icebergs, 14 satellite tracked transmitters
should be deployed but pre-deployment checks displayed in a number of
malfunctions. Only five instruments could be brought to operation. One iceberg
marker failed after a few days.

The markers determine their position once per day at noon with a GPS receiver. The
positions are transmitted via satellite using the ARGOS system. The ARGOS
transmitter is switched on for 6 hours once a week, to send the positions from the
past seven days. The transmitter’s on-time lasts long enough to ensure that all data
can be received by CLS in Toulouse, France. This weekly transmission mode was
chosen to save CLS service costs. The iceberg markers are designed to operate for
up to two years. Due to environmental aspects, the housing is slightly enlarged
compared to previous versions. Thus the new markers have positive buoyancy.
Markers from melted icebergs are likely to leave the Antarctic Ocean by drifting
northwards and being entrained into the Antarctic Circumpolar Current. Tilt sensors
are installed to detect when an iceberg begins to capsize. The ARGOS transmitter
will switch into a continuous mode as soon as the tilt exceeds a fixed limit.

The markers were deployed on icebergs by helicopter. Fig. 4.13 shows a map with
the marked icebergs. The icebergs were chosen along the cruise track with
maximum flight distances of 20 nautical miles. Three markers were deployed during
the unloading activities at NEUMAYER. A digital photograph was taken to describe
the shape of the iceberg. The length and width was measured with the GPS, flying
along and across the iceberg. The height above sea level is taken from the radar
altimeter of the helicopter. Table 4.7 gives a summary of all icebergs marked.

OPTIMARE, Bremerhaven, is assigned to collect the data from CLS via direct
computer link and to process and validate the data.

Fig.  4.13: Map with the location of the
marked icebergs. 8056 transmitted for a

few days only.
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Table 4.7: Deployment of iceberg tracking Argos transmitters
Transmitter Iceberg

Argos ID Date Time
(UTC)

Latitude Longitude length
(m)

width
(m)

Free
board

(m)

Description

8058 12.02.05 13:07 70°22.740 S 07°49.729 W 401 401 21.5 8058_1.jpg;
8058_2.jpg

8059 12.02.05 13:47 70°24.685 S 08°55.357 W 463 185 30.5 8059_1.jpg;
8059_2.jpg

8056 12.02.05 14:15 70°28.366 S 08°21.641 W 1018 370 27.5 8056.jpg

14962 19.02.05 14:47 70°41.666 S 10°19.549 W 1823 921 49.0 14962_1.jpg;
14962_2.jpg

14953 19.02.05 15:22 70°53.227 S 10°34.668 W 2111 1148 33.5 14953.jpg

Preliminary results
In spite that final data processing including laboratory calibrations can not be done on
board the quality of data is sufficient to provide insight in the progress of the
variations in the water mass properties considered during the last 15 years.

The changes of the mean temperature the Warm Deep Water (WDW) and the
Weddell Sea Bottom Water (WSBW) continued and proved to be of decadal time
scale (fig. 4.14). A temperature increase was observed at the Greenwich meridian
since in the late 70ties or early 80ties. It continued until 1996 und since then the
warming and cooling by about 0.06°C is comparable. The Weddell Sea Bottom
displays an opposite sense of change. At the Greenwich meridian it cooled from the
80ties until 1992.

Fig.  4.14: Time series of mean
temperature of the Warm Deep
Water (WDW) and the Weddell Sea
Bottom Water (WSBW) from CTD
sections at the Greenwich meridian
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Fig.  4.15: Time series of mean temperature of the Weddell Sea Bottom Water (WSBW) from CTDs
and moored instruments in the Weddell Sea proper

Since then it warmed by 0.02°C. However, if one looks on to the local changes the
rates are much higher. In the Weddell Sea proper two moorings and CTD profiles
indicate a steady temperature increase of 0.08°C from 1989 to 2005 (fig. 4.15).
Whereas the warming in the WDW and the WSBW is associated with a salinity
increase, the cooling in the WDW occurs with nearly constant salinity (fig. 4.16). The
joint increase of temperature and salinity suggests that changes in the inflow cause
the variations with a more intense inflow of circumpolar deep water. However the
cooling with constant salinity requires heat loss only.

Fig. 4.16: Time series of mean temperature and salinity of the Warm Deep Water (WDW) from CTD
sections at the Greenwich meridian
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This is consistent with a period of intensive inflow from the ACC up to 1996 and the
subsequent relaxation. The warmer and saltier source water induced in increase of
temperature and salinity of the newly formed bottom water. The time scale of
interaction between WDW and WSBW is longer than a decade and consequently
temperature and salinity increase in the WSBW still continues.

PIES recovery and deployment
Pressure Inverted Echo Sounders (PIES) deliver bottom pressure and travel times of
sound signals from the bottom to the sea surface, effectively providing a measure of
average temperatures, bottom pressure variations and sea surface height. PIES data
are used to extract baroclinic and possibly barotropic transport variations within the
gap spanned by the PIES array.

As part of the AWI and GOODHOPE programmes to observe the decadal variability
of the Antarctic Circumpolar Current (ACC) transport, 2 PIES were recovered and 3
new PIES were deployed across the ACC. The instruments are located on the Jason
(previously TOPEX/Poseidon) ground track number 133 (fig. 4.1.7). It thereby
complements a PIES array deployed along the same satellite ground track between
the South African coast and about 40°S by Deidre Byrne, University of Maine.

Table 4.8: PIES recovery. The mooring “PIES ANT-7-1” was previously called “PIES-
1, while “PIES ANT-11-1”used to be “PIES-2”. Clock offsets are positive if early with
regard to UTC/GMT.

mooring ANT-7-1
PIES-1

ANT-11-1
PIES-2

station book PS67/19-1 PS 67/23-169

Sn. 67 69

start date & time [UTC] 26.11.02

18:46:37

28.11.02

16:09:55

launch date & time [UTC] 27.11.02

16:42

29.11.02

21:56

launch latitude & longitude 44°39.75’S

07°05.03’E

50°15.01’ S

01°25.00’ E

release date & time [UTC] 27.01.05

18:28

30.01.05

18:42

surface date & time [UTC] 27.01.05

20:04

30.01.05

20:18

surface latitude & longitude 44°39.85’S

07°05.53’E

50° 14,50' S
01° 26,14' E

depth [m] 4619 3897

Clock offset +67 s
05.02.05

09:40

-46 s
30.01.05

21:35:30



ANT-XXII/3

56

Table 4.9: PIES deployments. ANT-9-1 used with one of POSIDONIA transponders
392, 391, 390 or 389, match unresolved.

mooring ANT-5-1 ANT-7-2 ANT-9-1

Station book PS67/16-12 PS67/19-02 PS67/21-09

Sn 113 135 125

start date & time
 [UTC]

26.01.05 16:12:56 26.01.05 22:50:59 29.01.05 17:06:12

launch date & time [UTC] 26.01.05
19:20

27.01.05
20:37

30.01.05
02:29

launch latitude & longitude 41°08,04'S 9°56,63'E 44°39,84'S 7°04,93'E 47°39,36'S
4°15,70'E

POSIDONIA: bottom date &
time [UTC]

contact lost at 3643 m 27.01.05
21:52

no reception

POSIDONIA:

bottom latitude & longitude

- 44° 39,79' S

7° 5,32' E
no reception

POS. ID 387 388 ?

depth [m] 4733 4616
4568

4568

PopUp - 135-1135-2 -

Auto release date & time
[UTC]

24.01.09
16:00

25.01.09
16:00

26.01.09
16:00

PIES were released by helicopter. As this procedure was employed for the first time,
it will here be described in some detail. The helicopter departed from RV Polarstern
approximately 2h before dawn, which coincided with the estimated time of arrival of
RV  Polarstern at the PIES mooring site. At the mooring site, first a sonobuoy
(courtesy of Forschungsanstalt der Bundeswehr für Wasserschall und Geophysik,
Kiel) was dropped from the helicopter to verify the PIES presence and functionality.
Circling at about 1000 ft height, the sonobuoy’s radio signal was received and
visualized using WinRadio and Ishmael software to produce real time spectrograms.
The audio signal was monitored using Bose NoiseCancelling Headphones to over-
come the helicopters noise. The PIES’ 10 minutely pings were clearly discernable in
the spectrogram at 12 kHz. The pings' offset with regard to UTC was recorded.

After verification of the PIES presence and activity, the helicopter descended to a
height of about 60 ft over water. A transducer was lowered into the water, with a
cable and weight preceding the hydrophone to ground the helicopter and onboard
electronics before the hydrophone would touch the water. The release code was
issued using a Benthos deck unit. While the Benthos deck unit did only sporadically
receive acoustic confirmation signals, the respective signals showed up clearly in the
spectrograms received by means of the sonobuoy. When the PIES release activity
was thus confirmed, the hydrophone was recovered and the helicopter returned to
the ship.

When the ship was within short distance from the PIES nominal position, darkness
had struck and the PIES flasher became clearly visible in the forward sector.
Concurrently, the PIES radio beacon confirmed its position at the sea surface.
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Fig. 4.17: Positions of PIES recovery and
deployment during ANT-XXII/3. White line:
transect and track 133 of
TOPEX/Poseidon. Labels east of transect:
recovery, labels west of transects:
deployment

To assist the deployment of PIES and subsequent transport calculations based on
the PIES’ data, a high resolution bathymetric profile was measured between Cape
Town and the Greenwich meridian with the Hydrosweep multi-beam echo sounder
(fig. 4.18). The position of PIES ANT-5-1 and PIES ANT-9-2 had to be moved slightly
to the north-east (along track 133) to avoid deployment in region of highly variable
bottom topography (at the position intended for ANT-9-2 the box corer had tipped).

Fig. 4.18: Hydrosweep depth profile (black) along track 133 based on a resolution of 1000 m. Dots
indicate PIES positions ANT 5, 7, 9, and 11. The grey curve indicates topography according

 to Smith and Sandwell TOPEX/Poseidon analysis.

ARGO float deployments
The international ARGO (Array of Real Time Global Oceanography) project aims to
set on the order of 3000 profiling floats into the world ocean, to establish a real-time

ANT 5-

ANT 7-

ANT 9-

ANT 11-

ANT 7-
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operational data stream of mid- and upper (< 2000 m) ocean temperature and salinity
profiles. In addition the array will provide the mid-depth oceanic circulation pattern.
Since 2001, the AWI contributed about 10 floats annually to this programme. During
ANT-XXII/3, however, floats were provided by various programmes: 10 floats from
GOODHOPE, 9 floats from MERSEA, and 21 from the German ARGO programme.
The instruments were launched at quasi-regular intervals along the cruise track, with
preference given to poorly sampled regions and boundary currents (fig. 4.19 and
table 4.10). Most of the float launches were preceded by a CTD cast, as indicated in
table 4.10.

Fig. 4.19: Deployment positions of ARGO floats during ANT-XXII/3. Symbols mark various float types:

APEX (*), APEX with RAFOS option (x), APEX with RAFOS and Optode options (+), NEMO ( ),

Provor (star). Contour lines indicate the coast (i.e. land-sea boundary, thick black,) the
1000m isobath (thin black) and the 3000 m isobath (grey).

APEX floats
A total of 21 APEX floats were launched. Of these, 15 were equipped with RAFOS
Navigation System, of which 3 were additionally equipped with an Aanderaa Oxygen
Optode 3830 (financed by A. Koertzinger, IfM-Geomar Kiel). All APEX floats were
equipped with Ice Sensing Algorithm (ISA) set to -1.79°C. Data from profiles aborted
due to ISA are lost. The floats were ballasted to drift at a depth of 800 m and will
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acquire profiles from 2000 m up. APEX floats are produced by Webb Research
Corporation, USA.

Table 4.10: ARGO float launch positions and times. The table indicates various
identifiers and possible optional sensors. APEX and NEMO floats were equipped with
Ice Sensing Algorithm, set to -1.79°C for APEX floats and -1.75°C for NEMO floats
(-1.79°C for NEMO’s #1 & 7). Project abbreviations: G = Coriolis GoodHope 3, A =
German ARGO, M = MERSEA.
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NA 3CBECC7 46636 OIN03S2063 G - 5142 38° 0,14' S 12° 9,42' E 24.01.2005 05:25
NA 3CBECD4 46637 OIN03S2064 G - 4740 40° 1,48' S 10° 45,48' E 24.01.2005 19:05
63 7A794 24222 APEX 1735 ÷ ÷ A 16 4700 41°08,21' S 9°56,60'  E 26.01.2005 20:47
NA 6F7CEAD 52106 OIN03S2065 G - 4663 41° 52,27' S 9° 22,82' E 27.01.2005 01:42
NA 6F7CEBE 52107 OIN03S2066 G - 4485 43° 50,77' S 7° 47,01' E 27.01.2005 14:37
NA 6F7CEC7 5218 OIN03S2066 G - 4580 45° 49,90' S 6° 2,30' E 28.01.2005 05:30
NA 3CBBF5F 44885 OIN04S201 G - 4079 48° 55,27' S 2° 55,81' E 30.01.2005 11:35
NA 3CBBFF2 44895 OIN04S202 G - 2568 52° 59,71' S 0° 1,70' E 31.01.2005 18:53
NA 3CBEC98 46633 OIN04S2060 G - 1759 55° 00,28' S 0° 1,06' E 01.02.2005 22:45
64 A1936 26724 NEMO 7 A 24 2723 51°25,25' S 0°00,14'  E 31.01.2005 05:01
65 A8F8F 10814 NEMO 1 A 27 2431 54°00,08' S 0°00,43' W 01.02.2005 06:02
66 7B0D3 24259 APEX 1846 M 46 5371 62°30,07' S 0°00,53'  E 06.02.2005 18:57
67 7B139 24260 APEX 1847 M 49 5199 63°55,04’ S 0°00,41' W 07.02.2005 20:30
68 C890C 29220 NEMO 14 A 51 3765 64°59,69' S 0°01,05'  E 08.02.2005 07:51
69 79FE4 24191 APEX 1729 ÷ A 53 3599 65°59,46' S 0°08,38'  E 08.02.2005 23:47
70 F7A0C 24195 APEX 1730 ÷ A 56 4727 67°00,31' S 0°00,11'  E 09.02.2005 22:29
71 7A413 24208 APEX 1734 ÷ ÷ A 60 4533 67°59,89' S 0°00,24' W 16.02.2005 17:34
72 9246C 9361 APEX 401 M 61 4287 68°30,21' S 0°00,62' W 16.02.2005 23:26
73 79B98 24174 APEX 1727 ÷ A 63 3410 68°59,75' S 0°00,10' W 17.02.2005 12:45
74 7BA46 24297 APEX 1850 M 67 2000 69°23,58' S 0°04,47' W 17.02.2005 21:11
75 C5B90 29038 NEMO 11 A 78 2154 71°09,15' S 13°58,10' W 21.02.2005 23:40
76 79DDA 24183 APEX 1728 ÷ A 80 2924 70°40,81' S 14°42,26' W 23.02.2005 05:02
77 C56FE 29019 NEMO 8 A 82 4651 70°28,33' S 15°05,91' W 24.02.2005 18:03
78 C751E 29140 NEMO 13 M 84 4734 69°35,94' S 16°48,90' W 25.02.2005 06:09
79 7B2BE 24266 APEX 1848 M 86 4813 68°43,50' S 18°28,27' W 25.02.2005 18:57
80 7943D 24144 APEX 1723 ÷ M 88 4933 68°02,00' S 20°28,42' W 27.02.2005 21:36
81 C5B36 29036 NEMO 10 A 90 4890 67°32,74' S 22°46,62' W 28.02.2005 09:55
82 79584 24150 APEX 1729 ÷ A 92 4847 67°03,74' S 25°02,87' W 28.02.2005 22:00
83 790B4 24130 APEX 1721 ÷ A 94 4898 66°36,77' S 27°10,17' W 03.03.2005 06:58
84 791AB 24134 APEX 1722 ÷ A 96 4846 66°21,40' S 29°32,83' W 03.03.2005 20:24
85 7A170 24197 APEX 1732 ÷ A 99 4825 65°58,39' S 33°07,77' W 04.03.2005 16:03
86 7A123 24196 APEX 1731 ÷ A 102 4800 65°35,48' S 36°33,26' W 07.03.2005 11:20
87 79B60 24173 APEX 1726 ÷ A 105 4800 65°10,02' S 39°56,70' W 08.03.2005 04:51
88 C6034 29056 NEMO 12 A 108 4694 64°43,36' S 43°18,83' W 08.03.2005 23:58
89 79B3E 24172 APEX 1725 ÷ A 114 4292 64°11,44' S 47°10,67' W 12.03.2005 02:48
90 7A185 24198 APEX 1733 ÷ ÷ A 117 3707 63°56,76' S 48°48,85' W 13.03.2005 01:54
91 7B78E 24286 APEX 1849 M 121 2725 63°46,57' S 50°16,71' W 13.03.2005 19:14
92 C5ADC 29035 NEMO 9 M 123 1311 63°29,44' S 51°48,65' W 15.03.2005 18:07
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NEMO floats
A total of 9 NEMO floats (Navigating European Marine Observer) were deployed.
NEMO floats were ballasted to a drift depth of 800 m and profile from 1000 m up.
NEMO floats are equipped with an adjustable Ice Sensing Algorithm (ISA), set to -
1.79°C (#1 & #7) and to -1.75°C for the remaining floats. An interim data storage
system (iStore) saves profiles that could not be transmitted due to abortion of the
ascend by ISA (implemented for all floats but # 1). For floats #7 & #14 iStore will
activate the delayed mode data transfer at the earliest possibility, i.e. at the first
successful surfacing after aborted profiles. For all other floats iStore will delay the
transmission of aborted profiles to the 15 February – 15 March period (i.e. time of
minimal ice concentration). NEMO floats are produced by Optimare, Germany.

Provor floats
Provor floats were deployed for S. Speich (University of Brest) as part of the
GOODHOPE project, with floats provided courtesy of the Coriolis and ARGO
programme. The floats were ballasted to drift at 1000 m depth and to profile from
2000 m up. Provor floats are produced by MARTEC SERPE IESM, France.

First results of AWI floats (APEX and NEMO)
During the cruise 30 AWI floats were deployed. Up to date (28.03.05), 28 of these
surfaced and transmitted in total 84 profiles. Four floats were launched in high ice
concentrations and are not expected to surface during the remainder of this season.

As initial quality check, every first float profile is compared with its corresponding
CTD cast. To compensate the effect of internal waves, which induce coupled
variation in temperature and salinity, the comparison is performed in -S-space (fig.
4.20). Assuming temperature to be correct – as recommended by the ARGO delayed
mode quality procedures - the differences between the float data and the ship-CTD
are approximately 0.0015 in salinity. Even the larger differences of the floats
AWI_0086 and AWI_0087 fit into the requirements of the ARGO project which aims
for an accuracy of 0.005°C for temperature and 0.01 for salinity. The comparison
proves the high quality of the float data, at least immediately after the floats’ launch.
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Fig.  4.20: Scatter theta-S diagram of data
from each first float profile (black dots) and its
corresponding CTD stations (grey dots). Only
data deeper than 400m are shown; physically
unreasonable outliers were manually
excluded from the data.

Sound Source moorings
The Ranging and Fixing of Sound (RAFOS) technology has been used widely in
moderate latitudes to provide high-resolution trajectories of neutrally buoyant floats
by means of underwater acoustics. It is based on travel time measurements of a
coded sound signal between a moored sound source and the moving float. However,
at high latitudes, this technique is expected to work at considerable shorter ranges
only. A test experiment started by the AWI in 2002 showed that ranges of about 500
km can be expected in the Weddell Gyre throughout the year with Webb Research
RAFOS sources. Based on this experience, an array of 5 sound sources was
designed to a) enable location of RAFOS sensor equipped ARGO floats while drifting
under ice in the interior Weddell Sea, and b) to provide location for RAFOS floats
deployed during MaudNESS, a US lead programme, which will study wintertime
convection around Maud Rise during 2005.

Table 4.11: Sound sources recovered. The offset of 60 s for W2 needs further
verification, as it might be due to offset of the reference (wrist) watch.

site hull elec AWI Transmission depth Lat Lon
W1 49 14 229-5 00:35 5200 63°57.23’S 0°00.21 W
W2 19 19 231-5 01:05 4542 66°30.56’S 0°02.03 W

site launch recover offset
W1 10.12.2002 18:45 07.02.2005   14:57 08.02.2005    -3s (late)
W2 18.12.2002 10:41 09.02.2005   14:00 10.02.2005   +60s (early)
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The test array deployed in 2002 was based on refurbished sources, with some major
problems that could only provisionally be fixed in 2002 before shipment. Sound
Source 21 showed signs of previous leakage at the high voltage feedthrough, which
was mended with Scotch Fill. Sound Sources 19 and 21 could only be addressed
through the internal interface and hence could not be vacuum checked before
deployment. Sound Source 49/14 had the high voltage feedthrough replaced and
spliced to the external cable leading to the transducer. Nevertheless, all three
sources functioned flawlessly. Upon recovery, source 49/14 contained a small
amount of water, while the stud located on the electronics’ side between resonator
and battery housing is lose (fig. 4.21). Source 19 was internally dry. Both sources
were active at recovery, and the clock offset with respect to GPS time (not
UTC/GMT!) was measured by waiting for the next scheduled transmission before
switching off the source (table 4.11).

Fig.  4.21: Photo of source 49 after recovery. The
left arrow points to the lose stud, the right arrow
 to an alternative source of leakage due to a
provisional fix prior to launch.

The new array is intended to provide both acoustic navigation for the Maud Rise
region as well as for the interior Weddell Gyre. Hence the sites W1 and W2 were
refitted with sources, and 3 more sources were deployed along the Weddell Sea
transect. The new sources are manufactured by Tom Rossby and colleagues of the
University of Rhode Island and feature a more compact design than the Webb
Sources. Their output is slightly lower than that of the Webb Sources. The new
design enables deeper deployment depths, which was approximately 2000 m for the
five new sound source deployments.

Table 4.13: Sound source deployments. All clock offsets 0 seconds.

Locat-
ion

Source
ID

AWI
ID

Trans-
mission

depth depth latitude longitude Launch
Date

Launch
 time

W1-a 15 229-6 00:30 1814 5200 63°57.16' S 00°00.37' W 07.02.05 15:58
W2-b 18 231-6 01:00 1900 4540 66°30.66' S 00°01.91' W 09.02.05 15:43
W4 16 209-4 01:30 1840 4860 66°37.08' S 27°06.29' W 01.03.05 10:08
W5 19 208-4 00:30 2014 4740 65°37.14' S 36°23.53' W 05.03.05 18:31
W6 17 207-6 01:00 2000 2500 63°42.20' S 50°52.22'W 14.03.05 02:47

First results from APEX floats equipped with RAFOS sensors show that the acoustic
range of the newly deployed sources is less than of those previously deployed.
Whether this is due to a lower source level or due to the sources’ deeper deployment
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depth (nominally 2000 m instead of 1000 m), or due to a reduced match between
signals emitted and expected (by the RAFOS receiver) is, as yet, unclear.

Fig. 4.21: Sound source deployment sites with an assumed acoustic range of 500 km
indicated by co-centric circles

5. DISTRIBUTION OF CARBON DIOXIDE IN THE
WEDDELL GYRE

Mario Hoppema1  and Rob Middag2

1AWI Bremerhaven, Germany
2NIOZ, The Netherlands

Objectives
Perturbations of the global carbon cycle, principally by the burning of fossil fuels and
changes in land use, have led to a steady rise in atmospheric carbon dioxide (CO2)
which has the potential to enhance the greenhouse effect, in turn leading to global
warming. The world oceans are a main player in the global carbon cycle and, in
principle, able to absorb almost all of the excess CO2. However, they can only
achieve this on time scales which are much longer than those associated with the
anthropogenic perturbations. This is related to the typical mixing and residence times
of the deep and bottom waters of the oceans, which are of the order of 1000 years.
Uptake of atmospheric CO2 occurs in many regions of the world oceans, but
transferring the absorbed CO2 down the water column into deep layers is hampered
by the strong pycnocline separating the upper mixed layer from the deep ocean.
Thus studies in areas where major interaction between the deep and the surface
ocean occurs, such as the Southern Ocean with the Weddell Sea, are extremely
important for increasing our knowledge about CO2 uptake and its distribution.

While the atmospheric CO2 increase is well documented, the oceanic increase is
hard to monitor due to the high natural variations and the large amount of CO2
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present in the oceans. Our overall objective is to trace the anthropogenic CO2 in the
deep and surface waters of the Antarctic Ocean and to investigate which factors
exert influence on the CO2 distribution. Substantial progress in these issues can only
be made when time series data over sufficiently long times become available. Data
from this cruise will extend the longest combined oceanic time-series (since 1984) of
CO2 and transient tracers, hydrography, nutrients and oxygen at the Greenwich
meridian. This study is part of the Integrated Project CarboOcean (2005-2009) within
the 6th framework programme of the European Union.

Work at sea
CO2 parameters have been investigated along a section at the Greenwich meridian
crossing the eastern Weddell Gyre, and along a section across the Weddell Sea from
Kapp Norvegia to Joinville Island near the tip of the Antarctic Peninsula. Additionally,
a shorter section across the Powell Basin was sampled. Parameters that were
measured are the total inorganic carbon concentration (TCO2) and the partial
pressure of CO2 (pCO2). Vertical TCO2 profiles of the entire water column were
determined from discrete water samples taken from the rosette sampler. A total of
2374 water samples were analyzed, i.e. at almost all hydrographic stations, where
generally a duplicate analysis was done for each sample. Measurements of pCO2

were carried out in the surface water quasi-continuously from the sailing ship.
Additionally, the pCO2 of marine air was determined every two hours.

TCO2 was determined by the high-precision coulometric method using an automated
sample stripping system. Briefly, a sample of seawater is acidified with phosphoric
acid and stripped with high-purity N2 gas. The extracted CO2 is, with the N2 carrier
gas, passed through a solution containing ethanolamine and an indicator. This
solution is electrochemically back-titrated to its original colour where the amount of
coulombs generated is equivalent to the amount of CO2 in the sample. The
measurements were calibrated and corrected against widely used certified reference
material for TCO2 (obtained from Prof. A. Dickson of Scripps Institution of
Oceanography, U.S.A.), batches 53 and 66. Two coulometer-extraction systems
were used.

Continuous measurements of the pCO2 in water and marine air were done using an
infra-red analyzer (Li-Cor 6252). A continuous water supply is passed through an
equilibrator, where every minute the headspace gas is analyzed for its CO2 content,
thus giving pCO2 in the surface water. Marine air was pumped continuously from the
crow's nest into the laboratory and subsampled every two hours. The measurements
were calibrated with standard NOAA gases. As the pCO2 is strongly dependent on
temperature changes, final data will only be available after corrections for the
temperature increase of the water while flowing from the ship`s keel into the lab.
Analyses of TCO2 and online pCO2 were performed using equipment of Royal
Netherlands Institute for Sea Research which was also used at previous cruises in
the Weddell Sea by the P.I.
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Preliminary results
Total carbon dioxide
We cannot as yet present final results for TCO2 and pCO2. Some general patterns
can be discerned, though. A general feature of the TCO2 distribution is that, although
the TCO2 values in the Southern Ocean surface water are high compared to other
surface ocean regions, they are low in comparison with the deep and bottom water.
The TCO2 minimum in the surface water is due to phytoplankton which utilizes CO2.
Below the thermocline, a TCO2-maximum is found, associated with the temperature
maximum of the Warm Deep Water. Near the bottom relatively low TCO2 values were
measured in Weddell Sea Bottom Water. This water mass originates partly from the
shelf waters of the Weddell Sea, which are low in TCO2. At the western continental
slope bottom water with the lowest TCO2 was detected. The bottom water in the
Powell Basin has a somewhat higher concentration of TCO2 than that at the Antarctic
Peninsula.

At two stations calibration casts were done, where all rosette water bottles were fired
at the same depth. The depth was chosen to be in a weak gradient of hydrographic
parameters. We found that the precision of the coulometric TCO2 measurements as
determined from the measurements of 12 samples was 1 μmol/kg or better.

Partial pressure of CO2

The measurement of pCO2 during the entire cruise resulted in a large, high spatial
resolution data set. Mostly modest undersaturation was observed in the area of
investigation, which may well be caused by the starting of the cooling of the surface
layer in this time of the year. Especially in the eastern Weddell Gyre it was surprising
that in those regions where sea ice was found the pCO2 values were particularly low,
more than 150 μatm below saturation. As this reduction cannot be explained by
cooling, this points to relatively recent biological activity in these ice-covered areas
(which were not very frequent, though). In the western Weddell Sea, where more sea
ice was met, the pCO2 did not appear to be so low. The highest pCO2 was found in
the marginal regions of the Antarctic Peninsula.
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6. AIR-SEA CO2 FLUXES IN THE SOUTHERN
OCEAN WITH CARIOCA BUOYS

Mario Hoppema, Olaf Klatt
AWI Bremerhaven

This project was carried out for Jacqueline Boutin, Liliane Merlivat (not on board)
Laboratoire d’Océanographie Dynamique et de Climatologie (LODYC/CNRS), Paris

Objectives
This study aims at assessing air-sea CO2 fluxes and their spatial and temporal
variability in the Subantarctic Zone of the Southern Ocean. We concentrate on the
Subantarctic Zone for which some evidence exists that it may be a major sink region
for atmospheric CO2. In order to complement ship measurements, we deployed
CARIOCA drifting buoys. CARIOCA buoys measure oceanic CO2 partial pressure
(pCO2), temperature, salinity and fluorescence of surface water pumped at 2 m
depth. Additionally the buoys measure atmospheric pressure and surface wind-
speed. Measurements are transmitted in near-real time via ARGOS. CARIOCA
drifters are autonomous instruments with a theoretical lifetime of 1 year.

The ultimate goal of the study is to derive air-sea CO2 flux monitoring in the
Subantarctic Zone of the Southern Ocean by combining in situ and satellite
measurements. To achieve this goal, several steps are necessary. In situ and
satellite (sea surface temperature and ocean colour) measurements are used to
analyse processes controlling observed pCO2 variability. From this mechanistic
understanding, methods for extrapolating pCO2 at regional scale using satellite
measurements are derived. The region under study is divided in biogeochemical
provinces characterized by varying dominant factors controlling pCO2. Thence
empirical relationships between pCO2, sea surface temperature and ocean colour
established in each province are used to map oceanic pCO2 at regional scale. The
regional air-sea flux is computed using a CO2 air-sea exchange coefficient derived
from satellite wind-speed.

This study is supported by the French national programme PROOF/FLAMENCO2. It
is also part of the EU Integrated Project CarboOcean. Since 2002, six CARIOCA
drifting buoys have been deployed in the central and eastern Indian Ocean from the
Marion Dufresne during the 2002 and 2003 OISO campaigns (coll. N. Metzl, France)
and from the Tangaroa during the 2004 SAGE experiment (coll. K. Currie, New
Zealand). These 6 buoys monitored pCO2 in the Subantarctic Zone during a total
period of 42 months (2 buoys are still active at sea). The specific objective of
deploying new CARIOCA drifters from RV Polarstern is to spatially extend CARIOCA
measurements towards the central Atlantic Ocean and eventually to the western
Indian Ocean, taking advantage of the Antarctic Circumpolar Current (ACC).
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Work at sea
A CARIOCA buoy has been deployed on the 27 of January 2005 at 43° 50.43´S 7°
47.44´E at an ocean depth of 4486 m by MH and OK, while the buoy data are
transmitted to the Paris Laboratory of JB and LM where data processing will be done.
The buoy took a northeastern course. On 31 March 2005 it was at 40°06'S, 15°42'E.
The pCO2 measured by the buoy varied during its northeastern course in its first 2
months from about 330 to 365 atm, which means that in this region the ocean was
clearly undersaturated with respect to atmospheric pCO2 and thus as expected was a
sink for atmospheric CO2.

7. DISSOLVED BARIUM DISTRIBUTION IN THE
ANTARCTIC CIRCUMPOLAR CURRENT AND
THE WEDDELL GYRE

Mario Hoppema1  and Rob Middag2

1AWI Bremerhaven
2NIOZ, The Netherlands

This project was carried out for Stéphanie Jacquet, Frank Dehairs (not on board)
Vrije Universiteit Brussel

Objectives
Over the last decade it has become increasingly clear that Barium-barite has great
potential as a proxy of oceanic export production and paleoproductivity, but in order
to have this proxy tool fully operational, further research is needed especially
regarding the translocation between particulate and dissolved barium and the
oceanic distribution of dissolved Barium (Ba). The particulate Ba distribution in the
water column of different subsystems of the Southern Ocean has been documented
quite extensively and the relationship with export production and mesopelagic
mineralization highlighted (Dehairs et al., 1990; 1992; 1997; Cardinal et al., 2001,
2005). Recently, we also documented further the dissolved Ba distribution in the
Southern Ocean (Jacquet et al., 2004, 2005). Efforts were focused on the Indian
Ocean (Crozet-Kerguelen Basin and WOCE CIV, A-1 line along 30°E) and the
Australian sector (WOCE SR3 line along 145°E). Results indicate that, although
hydrodynamic control is predominant, biogeochemical control on dissolved Ba is
occasionally detectable, especially in the mesopelagic waters. However, there is
need for further documenting the dissolved Ba distribution in the Southern Ocean,
especially in the Weddell Gyre, for which very few data exist. RV Polarstern
expedition XXII/3 offers an excellent opportunity to detail the dissolved Ba distribution
in the Weddell Gyre region.

This work is part of the Belcanto II project EV/03/7A (“Assessing the Sensitivity of the
Southern Ocean’s Biological Carbon Pump to Climate Change”), funded in the
framework of the Belgian Federal Science Policy Office programme on Antarctica.
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Work at sea
During the cruise, 1070 water samples were collected from the rosette by MH and
RM. Samples from all through the water column were taken. The sampling was done
such that both the Greenwich meridian section and the western Weddell Sea section
are well described for dissolved Ba. The samples were acidified with hydrochloric
acid on board, and will be transported to the laboratory in Brussels, where they will
be analyzed by Isotope Dilution ICP-MS for dissolved Barium by SJ.

8. AUTOMATIC DETECTION OF MARINE
MAMMALS IN THE VICINITY OF RV
POLARSTERN

Lars Kindermann, Holger Klinck, Olaf Boebel
AWI Bremerhaven

Objectives
The ship based detection of marine mammals has a broad range of applications.
Population ecologists focussing on whale distributions and migratory patterns are
interested in effective methods for conducting marine mammal censuses. Users of
hydroacoustic instruments are interested in implementing reliable mitigation methods
most effectively, provided adverse reactions of marine mammals to the ship’s
presence are to be apprehended. Because whales spend considerable periods of
time both at the surface as well as submerged, multiple methods need to be
employed in parallel to ensure detection regardless of their location. Under water,
vocalizing mammals can be detected by passive sonar. Its usefulness, however, is
currently compromised by intrinsic vessel noise, which masks particularly low- to mid-
frequency vocalizations of the mammals. Near the surface, whales might be
recognized by means of their warm blow, which stands out against the cold Antarctic
environment.

During ANT-XXII/3, a passive acoustic streamer and two infrared cameras were
evaluated for their capability to detect, identify and localize marine mammals in the
vicinity of RV Polarstern. To compare the ship based passive acoustic data with
recordings from an acoustically less disturbed environment, several sonobuoys were
deployed by helicopter far from RV Polarstern and/or in the acoustic shade of
icebergs or islands. Three long term time series of acoustic recordings were started
by deploying long term recording devices as part of three oceanographic moorings in
the Weddell Sea. Our overall goal of these efforts was a) to test the feasibility of the
various detection methods in the context of Antarctic research and b) to collect
significant amounts of data to facilitate the development and optimization of
automatic pattern recognition algorithms. These – in the long run – shall form the
kernel of a fully automated marine mammal detection system.



8. AUTOMATIC DETECTION OF MARINE MAMMALS IN THE VICINITY OF RV POLARSTERN

69

Work at sea
Passive Acoustic Streamer: Three 10 m long, oil (ISOPAR M) filled streamer
sections, each containing 5 hydrophones, were towed at a distance of 200, 500 and
600 m behind the ship (fig. 8.1). They were connected by a steel armed tow cable
containing 48 wires. The hydrophone separation within each group was 1.2 m.
Hydrophone sensitivity, including a 20 dB preamplifier, was –184 dB re 1 V /μPa, the
frequency response 20 Hz to 200 kHz (3 dB points). The streamer was deployed
using a dedicated 10 kN, IP 67 protected Nyblad winch, certified to -50°C and
equipped with a slip ring for continuous connection to the electronics in the lab. The
winch maintained a hauling speed of 1 m/s, independently of the ship’s speed.
Deployment and recovery of the streamer lasted about 10 min each and required one
scientist and one crew. The analogue signals were conditioned by a 16 channel
KEMO VBF40 filter/amplifier with programmable hi/lo-pass settings from 1 Hz to
256 kHz and gains from -20 dB to 90 dB. A studio sound device, RME Fireface,
recorded 8 selectable channels at full bandwidth (192 kHz sampling rate and 24 bit
resolution) continuously to disk using Steinberg’s WaveLab. Data rate was 4.4 MB
per second or 15.4 GB per hour. Data was stored in one minute blocks as ‘wav’ files
on exchangeable 500 GB external hard disks, which could host about 30 hours of
uncompressed audio each. The data was compressed offline by about 50% using
FLAC (Free Lossless Audio Compression) and backed up on 200 GB LTO2 tapes.
Some of the remaining 7 channels were fed into devices like click and envelope
detectors, computers running online spectrogram displays (Ishmael) and automatic
call detection software (IFAW programme suite). For monitoring purposes several
channels could be mixed and processed for optimal human perceptibility with Bose
NoiseCancelling™ headphones. The maximum certified operating speed of the
streamer was 13 kn, though it was used at speed up to 15 kn for extended periods of
time. The streamer’s maximum operating depth is 60 m, while its survival depth
reads 120 m. As the actual depth, measured by depth gauges in each streamer
segment, was speed dependent (fig. 8.2) the system had to be recovered when RV
Polarstern slowed down below a speed of 6 kn. The streamer was deployed regularly
between stations during cruising for a total of 2160 nm and 194 h, respectively (table
8.1, fig. 8.3). It was also used under ice-covered conditions as long as RV Polarstern
could cruise foreseeable with at least 7 kn. During these occasions it was towed
several times across ice floes without any damage.

Fig.  8 1: Schematic drawing of the acoustic streamer
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Fig  8.2: Streamer depth as a function of tow
speed. The markers at zero distance
indicate the height of RV Polarstern's  working
deck.
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Table 8.1: Streamer Deployments

Deployment Recovery Hours nm

1: 03.02. 16:52 56° 57.84' S 0° 01.61' E 03.02. 20:04 57° 27.45' S 0° 00.07'  E 03:12 29.62
2: 05.02. 11:39 60° 01.09' S 0° 00.45' W 05.02. 14:20 60° 28.44' S 0° 00.02' W 02:41 27.35
3: 06.02. 12:51 62° 00.48' S 0° 00.08' W 06.02. 15:36 62° 28.56' S 0° 00.44' W 02:45 28.08
4: 08.02. 13:59 65° 39.14' S 0° 01.33' E 08.02. 15:33 65° 57.47' S 0° 90.06'  E 01:34 18.60
5: 13.02. 10:03 69° 24.01' S 5° 09.30' W 13.02. 10:32 69° 21.09' S 5° 00.39' W 00:29 4.29
6: 13.02. 13:30 69° 05.85' S 4° 16.20' W 13.02. 18:40 68° 26.60' S 2° 29.33' W 05:10 55.12
7: 13.02. 19:07 68° 25.39' S 2° 26.29' W 14.02. 01:09 67° 34.02' S 0° 10.61' W 06:02 72.26
8: 18.02. 12:10 69° 15.19' S 0° 00.89' W 19.02. 02:16 70° 14.77' S 8° 24.56' W 14:06 184.05
9: 24.02. 18:12 70° 28.00' S 15° 07.21' W 24.02. 21:08 70° 02.38' S 15° 56.74' W 02:56 30.60
10: 25.02. 12:48 69° 04.55' S 17° 47.97' W 25.02. 15:19 68° 45.57' S 18° 23.30' W 02:31 22.84
11: 27.02. 21:54 68° 00.78' S 20° 31.39' W 28.02. 00:31 67° 48.30' S 21° 32.24' W 02:37 26.07
12: 28.02. 16:15 67° 17.65' S 24° 00.03' W 28.02. 18:50 67° 04.59' S 24° 58.97' W 02:35 26.32
13: 03.03. 13:48 66° 29.08' S 28° 20.75' W 03.03. 17:20 66° 21.81' S 29° 28.82' W 03:32 28.18
14: 04.03. 16:09 65° 58.54' S 33° 08.43' W 04.03. 19:49 65° 51.19' S 34° 13.52' W 03:40 27.56
15: 07.03. 11:44 65° 34.80' S 36° 41.72' W 07.03. 13:51 65° 28.25' S 37° 33.10' W 02:07 22.27
16: 07.03. 17:14 65° 26.92' S 37° 43.28' W 07.03. 19:49 65° 19.21' S 38° 43.55' W 02:35 26.26
17: 08.03. 11:16 65° 00.48' S 41° 08.14' W 08.03. 13:50 64° 52.80' S 42° 08.16' W 02:34 26.55
18: 11.03. 03:38 64° 59.52' S 43° 01.82' W 11.03. 10:25 64° 25.73' S 45° 32.60' W 06:47 72.73
19: 11.03. 17:39 64° 21.53' S 46° 03.97' W 11.03. 19:03 64° 17.58' S 46° 33.90' W 01:24 13.56
20: 15.03. 15:37 63° 32.10' S 51° 36.39' W 15.03. 16:27 63° 28.17' S 51° 50.68' W 00:50 7.49
21: 21.03. 10:19 61° 45.68' S 47° 07.92' W 22.03. 14:31 62° 17.29' S 58° 40.92' W 04:12 326.17
22: 24.03. 03:07 62° 22.45' S 58° 04.20' W 24.03. 09:50 62° 59.62' S 60° 29.45' W 06:43 76.31
23: 24.03. 12:16 63° 09.65' S 60° 53.52' W 25.03. 17:35 67° 41.16' S 68° 11.43' W 29:19 326.48
24: 26.03. 23:49 67° 47.92' S 68° 38.07' W 27.03. 16:00 65° 18.35' S 65° 56.99' W 16:11 162.69
25: 27.03. 18:38 65° 13.12' S 65° 40.25' W 28.03. 00:19 64° 51.42' S 63° 13.56' W 05:41 65.59
26: 28.03. 15:46 64° 31.72' S 62° 28.61' W 29.03. 02:55 63° 18.09' S 64° 36.48' W 11:09 92.63
27: 29.03. 19:00 63° 19.03' S 64° 37.21' W 29.03. 23:57 62° 35.44' S 64° 36.76' W 04:57 43.59
28: 31.03. 01:03 62° 30.89' S 64° 33.62' W 31.03. 23:30 60° 54.84' S 53° 54.45' W 22:27 317.30

Total: 194:46 2160.56
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Infrared Cameras: Two FLIR ThermoVision A 40 infrared (IR) cameras, contained in
protective housings, were mounted on the “Peildeck” of RV Polarstern. Each was
supplemented by visual video camera. The cameras were connected to two PCs on
the bridge via an optical FireWire link, where the image stream was displayed and 5
second long sniplets stored every 15 minutes. A video signal of the infrared image
could also be displayed on a monitor and could be recorded continuously to video
tape. The spatial coverage of each camera was nominally 24° at a resolution of 320 x
240 pixels at 25 frames per second. The computer based system was running since
7 February. Some interruptions occurred, mainly resulting from system crashes due
to software or hardware problems, which however, could be fixed during the cruise.
The IR image data stream was fed to a Matlab™ based, pattern recognition software,
designed to automatically detect whale blows (original version developed DeveLogic,
Germany). However, as the detection algorithm had to be developed from only 3
previously recorded IR whale blows, it was considered an experimental setup only,
with one of our goals being the multiplication the data base for further developments.
Therefore, upon visual sighting of whales by the bridge officers, the acoustic team
was summoned to the bridge to supervise the functionality of the camera system. In
case of the software not automatically triggering detection, recordings were started
manually. On occasion, the ship was turned to bring an animal into focus as the
cameras were pointing in a fixed direction. Alternatively and weather permitting, the
cameras were pointed manually towards a whale.

Data Loggers (PODs): Three autonomous data loggers, PODs (Porpoise Detectors
by Chledonia Inc, custom modified for deep water operation) were deployed at three
oceanographic moorings (table 8.2). For three years they will record click events in
the frequency bands around 9, 22, 41 and 70 kHz which most probably constitute
echolocation clicks of toothed whales. The data will only be accessible after recovery
of the moorings and will be used to develop a data base of seasonal marine mammal
distribution in the Weddell Sea.

Table 8.2: POD deployments

POD ID Mooring ID Position Lat Position Lon Deployment Date Water Depth POD Depth

A401 AWI 230-5 66° 00.66' S 00° 11.28' E 08.02.2005 21:00 3450 m 1557 m
B402 AWI 233-7 69° 23.60' S 00° 04.29' W 17.02.2005 21:06 1950 m 1700 m
C403 AWI 207-6 63° 42.20' S 50° 52.22' W 14.03.2005 02:47 2500 m 1457 m

Sonobuoys: Using one of RV Polarstern’s helicopters, 10 sonobuoys were deployed
on 8 independent occasions at considerable distances from the vessel to obtain
recordings from an acoustically undisturbed environment (table 8.3). These will be
used in comparison with the recordings from the streamer to understand the later’s
limitations. The sonobuoys (Sparton SSQ 41-B) were kindly provided by the FWG
(Forschungsanstalt der Bundeswehr für Wasserschall und Geophysik) and could
record and transmit underwater sound for up to 8 hours from a selectable depth of up
to 300 m. A Winradio 1550E receiver was used to receive the signals at a distance of
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up to 2 to 10 nm. A notebook with a NI DAQPad 5062 AD-converter recorded the
sound and provided on line visualization using Ishmael software. In some cases it
was possible to land on an iceberg to allow for extended recording times. A total of
10.5 h of helicopter flight time was needed for these measurements which produced
8 hours of recorded sounds.

Table 8.3: Sonobuoy Deployments. Buoy #1 was deployed from the ship, buoy #9
was defective.

Buoy # Date Start End Position Platform Minutes
1 25.01.2005 12:22 21:00 41,12435 S 09,93530 E Ship 518
2 27.01.2005 17:42 18:38 44,64051 S 07,09188 E Heli 56
3 30.01.2005 18:20 18:56 50,25235 S 01,41073 E Heli 36
4 16.02.2005 11:36 12:51 67,49902 S 00,00133 E Heli 75
5 19.02.2005 11:07 11:44 70,52102 S 08,22202 W Heli 37
6 22.02.2005 16:06 17:02 70,52500 S 14,58500 W Heli 56
7 15.03.2005 13:23 14:06 63,63500 S 52,22167 W Heli 43
8 15.03.2005 14:18 15:58 63,43500 S 51,55333 W Heli 100
9 16.03.2005 --- --- 62,48412 S 52,45087 W Heli ---

10 16.03.2005 15:53 16:28 62,48412 S 52,45087 W Heli 35
11 25.03.2005 18:42 18:56 69,38358 S 67,70520 W Heli 14
12 25.03.2005 19:31 19:58 69,23683 S 67,70833 W Heli 27

PALAOA: The Perennial Acoustic Observatory in the Antarctic Ocean. At the
shelf-ice border near Neumayer Station, an acoustic recording station for underwater
sounds is being constructed over the course of two austral seasons. During this
cruise’s visit to Neumayer, parts of the hard- and software were installed and tested.
The autonomous energy module and the wireless LAN connection were activated
and ice sounds and webcam images are now being transmitted to Bremerhaven
continuously. The station is planned to become fully operative in January 2006 after
three shelf ice drillings will have been concluded and a hydrophone array will have
been placed in the water column below the shelf-ice.

Preliminary results
Only few whales were detected by the acoustic streamer. 4 sperm whales and one
fin whale were clearly audible (table 8.4). A significant amount of hence unidentified
sound events will have to be checked later after processing the recordings in
Bremerhaven. The first sperm whale detection and the fin whale were confirmed by
visual sighting of the animals from the bridge.
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Table 8.4: Detections made by means of the acoustic streamer. The fin whale
approached the streamer very close at a distance of only a few meters. Sperm
whales could be heard at a distance of at least 1.5 kilometres.

No. Time Position Species
1 13.02.2005 16:30 68,7158 S 03,2167 W Sperm whale
2 15.03.2005 16:09 63,5102 S 52,7857 W Fin whale
3 31.03.2005 05:31 62,2274 S 62,2805 W Sperm whale
4 31.03.2005 06:45 62,1488 S 61,6728 W Sperm whale
5 31.03.2005 07:38 62,0909 S 61,2430 W Sperm whale

Fig.  8.3: Map of the Weddell Sea with tracks of streamer deployments, POD mooring sites, sonobuoy
drop sites and locations of acoustic whale detections
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The rotation of the propellers produced a non stationary soundscape, which was
further influenced by ship movements, waves and bubble clouds which resulted in
two opposing effects: Bubbles around the propellers produced loud spikes, while a
bubble cloud behind the ship shielded the hydrophones very efficiently from the
noise. Hence, typical oscillations between loud and silent phases occurred, which
need to be considered when deciding whether detected spikes are sperm whale
clicks or cavitation noise induced by the propellers.

The available commercial and free software packages for completely automated
detection of underwater vocalizations turned out to be not very efficient when
confronted with RV Polarstern's underwater sound background. The further develop-
ment of specific methods to deal with these conditions is necessary. A major problem
is posed by the fact that the spectrum of baleen whale vocalizations overlaps with the
frequency range where RV Polarstern emits most of it’s sound energy, so that this
unwanted noise cannot be filtered out in the frequency domain. However, considering
the geometry of the hydrophone array, a sound from the ship arrives at each hydro-
phone with specific time lag, different from that of signals from any other direction.
The recorded data will help to fit an adaptive sound propagation model for the
acoustic emissions of the ship. Part of the noise can then probably be removed which
should increase the signal to noise ratio. This might reveal more vocalisations buried
within the recorded data and help to build a fully automated detection system.

Fig. 8.4: Click train of sperm whale #1 together with Hydrosweep signals. This plot
results from band pass filtering the original signal between 5 and 10 kHz.
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Fig. 8.5: Bearings (projected into 2D, thin black lines) of sperm whale clicks as determined by time of
arrival differences from hydrophones of the passive acoustic streamer. The cruise track (thick black
line) is superposed to the local bathymetry. This is sperm whale #1 from streamer deployment #6 on

13 February (table 8.4). The first bearings probably do not intersect because the streamer was not yet
in a straight line due to a recent course change of RV Polarstern.

The sonobuoy’s deployed far enough from R V  Polarstern recorded several Orca
whistles and some lower frequency calls, probably produced by fin whales. However,
in most cases, no vocalizations (incl. clicks) were recorded during these periods. In
particular, humpback whales remained silent in all cases, even when a hydrophone
was placed only few meters away.

 

Fig.  8.6: Spectrograms of a fin whale call (left), recorded with the streamer and orca
whistles (right), recorded with a sonobuoy

The infrared cameras detected eight whale blows automatically. On most occasions
the whales were also observed by humans and could occasionally be identified as
humpback and fin whales. Minke whales turned out to be difficult to detect by IR, due



















10. BATHYMETRY

215

Antarctic Continental Slope – off Kapp Norvegia
A short systematic MB survey with four nearly parallel lines was conducted at the
medium and upper part of the continental shelf between Kapp Norvegia and
Wegener Canyon (fig. 10.2). The water depth varies between 600 and 2300 m. The
morphology of this region is characterized by a relatively smooth upper continental
shelf between 600 and 1600 m depth, and a topographically well pronounced
northern area (1600 to 2300 m depth), which is part of the Wegener Canyon gully
system.  The morphology of this area is formed by glaciation/de-glaciation processes
in conjunction with sediment transports down the continental shelf. The collected MB
data is an enlargement of the high resolution bathymetric chart of the Wegener
Canyon system.

Weddell Abyssal Plain
The transect across the Weddell Sea was placed parallel to an earlier track of RV
Polarstern (fig. 1.1). MB data were collected along the profile in order to improve the
knowledge about this widely uncharted region of the Southern Ocean and to extend
the existing data base. The topography of the central Weddell Sea is relatively
smooth and only marked by minor submarine features, s.a. hills and knolls, ranging
between several decametres and hundred metres. The maximum depth was
encountered with 5076 m at the position of 67°34’S and 22°20’W. The characteristics
of the seafloor changed when approaching the foot of the western slope of the
Weddell Sea basin south of the Powell Basin at 63°32’S and 51°32’W, where the
seafloor gently rises up to 1500 m exhibiting a rather hillocky relief.

Powell Basin
Two profiles in nearly E-W direction were placed crossing the Powell Basin. Several
submarine hills with relative heights of only few hundred meters were discovered with
the MB-system. The greatest depth encountered during this survey in the Powell
Basin was 3380 m. A small hill showing a relative height of 350 m and an oval shape
trending in meridional direction was discovered in the eastern part of the Powell
Basin at location 61°50’S, 48°00’W (see fig. 10.3). This feature is also shown on the
Centenary Edition of the GEBCO Digital Atlas 2003 at the same location, but the
relative height is 250 m less than the height measured during this expedition.
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Fig.10.2: Bathymetric survey in front
of Kapp Norvegia (contour line

interval 25 m)

Fig. 10.3: Unnamed Seamound in Powell Basin (Contour
line interval 25 m), who is included in the GEBCO 2003

CE, but 250 m to small
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A.1 PARTICIPATING INSTITUTIONS

AWI Alfred-Wegener-Institut für Polar- und Meeresforschung
in der Helmholtz-Gemeinschaft
Postfach 120161
27515 Bremerhaven
Germany

BAS British Antarctic Survey
High Cross, Madingley Road
Cambridge, CB3 0ET
UK

DFZ Department Fisiologia y Zoologia
Fac. Biologia
Avda. Reina Mercedes, 6
41012 Sevilla
Spain

DLR DLR Oberpfaffenhofen
Münchener Str. 20
82234 Weßling
Germany

DME Department of Marine Ecology
Institute of Biological Sciences
University of Aarhus
Finlandsgade 14
8200 Aarhus
Denmark

DWD Deutscher Wetterdienst
Geschäftsfeld Seeschifffahrt
Bernhard-Nocht-Str. 76
20359 Hamburg
Germany

ENSR Marine & Coastal Center
89 Water street
Woods Hole, MA 02543
USA

FIELAX FIELAX
Gesellschaft für wissenschaftliche Datenverarbeitung mbH
Schifferstraße 10-14
27568 Bremerhaven
Germany
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FIS Forschungsinstitut Senckenberg
Abt. DZMB
Südstrand 44
26382 Wilhelmshaven
Germany

FSN Forschungsinstitut Senckenberg und Naturmuseum
Sektion Marine Evertebraten I
Senckenberganlage 25
60325 Frankfurt am Main
Germany

GEOKHI Vernadsky Institute of Geochemistry and Analytical Chemistry
Russian Academy of Sciences
19, Kosygin Street
Moscow
119991 Russia

GFI Geophysical Institute
University of Bergen
Allegaten 55
5007 Bergen
Norway

HeliTransair HeliTransair GmbH
Am Flugplatz
63329 Egelsbach
Germany

IFM-GEOMAR Leibniz-Institut für Meereswissenschaften
Düsternbrooker Weg 20
24105 Kiel
Germany

IMB Institute of Marine Biology
FEB of RAS
Palcheoskogo St. 17
Vladivostok – 41
690041 Russia

IRSN Royal Belgian Institute of Natural Sciences
Rue Vautier, 29
1000 Bruxelles
Belgium

IUP Institut für Umweltphysik
Universität Bemen
Otto-Hahn-Allee, NW1
D-28334 Bremen,
Germany
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NIOZ Koninklijk Nederlands Instituut vor Onderzoek der Zee
Department for Marine Chemistry and Geology
P.O. Box 59
1790 AB Den Burg
The Netherlands

OPTIMARE Optimare Sensorsysteme AG
Am Luneort 15a
27572 Bremerhaven
Germany

RUB Lehrstuhl für spezielle Zoologie
Ruhr-Universität Bochum
Geb. ND 05/780, Universitätsstr. 150
44780 Bochum
Germany

SAMS Scottish Association for Marine Science
Dunstaffnage Marine Lab.
Dunbeg, Oban
Argyll, PA37 IQA
UK

SANAP Department of Environmental Affairs and Tourism
Directorate: Antarctica and Islands
44 Hertzog Boulevard
Southern Life Building, 4th floor
Foreshore, 8001
South Africa

SIHN Departamento Oceanografia
Servicio de Hidrografia Naval.
Argentina

SES School of Earth Sciences
University of Leeds
Leeds, LS2 9JT
UK

SOC Southampton Oceanography Centre
European Way
Southampton, SO14 3ZH
UK

UG Marine Biology
University of Gent
Krijgslaan 281/S8
9000 Gent
Belgium



A.1 PARTICIPATING INSTITUTIONS

221

ULB Université Libre de Bruxelles
Laboratoire de Biologie Marine
CP 160/15
50 av. F. D. Roosevelt
1050 Bruxelles
Belgium

UO Institute of Biological Sciences
University of Oslo
PB 1064 Blindern
0316 Oslo
Norway

VIMS School of Marine Science
Virginia Institute of Marine Science
College of William & Mary
Gloucester Point, Virginia 23062-1346
USA

ZIM Zoologisches Museum Hamburg
Universität Hamburg
Martin-Luther-King-Platz 3
20146 Hamburg
Germany

ZSM Zoologische Staatssammlung München
Münchhausenstr. 21
81247 München
Germany
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A.2 CRUISE PARTICIPANTS

Name Institut/  Institute

Adaro, Martin Pablo Cesar SIHN since Jubany station

Banda, Gracious SANAP until Neumayer Station

Boebel, Olaf AWI

Bohn, Jens ZSM

Brandt, Angelika ZIM

Brökeland, Wiebke ZIM

Carpenter, Lawrence W. VIMS

Cedhagen, Thomas DME

Choudhury, Madhumita ZIM

Cornelius, Nils SOC

Danis, Bruno IRSN

Darelius, Elin GFI

De Broyer, Claude IRSN

De Mesel, Ilse UG

Doner, Stacy A. ENSR

Ellingsen, Kari Elsa UO

Fahrbach, Eberhard AWI

Gauger, Steffen FIELAX

Gebauer, Manfred DWD

Gooday, Andrew John SOC

Heinlein, Harald HeliTransair

Henche, Annika FIS

Heterier, Vincent ULB

Hilbig, Brigitte RUB

Hoppema, Mario AWI

Howe, John Alexander SAMS

Ingels, Jeroen UG

Janussen, Dorte FSN

Kindermann, Lars AWI

Klatt, Olaf AWI

Kleffel, Guido AWI since Dallmann Laboratory

Klinck, Holger AWI

Kourentsova, Natalia GEOKHI

Lahrmann, Uwe HeliTransair

Linse, Katrin BAS
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Name Institut/  Institute

Lopez Gonzales, Pablo José DFZ

Malyutina, Marina IMB

Middag, Rob NIOZ

Monsees, Matthias OPTIMARE

Narayanaswamy, Bhavani SAMS

Nunes Brandao, Simone ZIM

Nunez Riboni, Ismael AWI

Planer, Michael IUP

Raupach, Michael RUB

Rießbeck, Gerhard Künstler

Rohardt, Gerd AWI

Rohr, Harald OPTIMARE

Rose, Armin FIS

Schwabe, Enrico ZSM

Sonnabend, Hartmut DWD

Stimac, Mihael HeliTransair

Thoma, Inger IFM-GEOMAR

Thomson, Michael R. SES

Timmermann, Ralph AWI

Wang, Qiang AWI

Weerlee, van, Evaline NIOZ

Wegener, Gisela ZIM

Winter, Stefan HeliTransair

Witte, Hannelore AWI

Wolf, Alexander DLR since Rothera Station
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A.3 SHIP'S CREW

Besatzungsliste Reise ANT XXII/3
Name of Ship : POLARSTERN
Nationality     : GERMAN
Cape Town - Punta Arenas

No. Name Rank

01. Schwarze, Stefan Master German

02. Grundmann, Uwe 1.Offc. German

03. Farysch, Bernd Ch. Eng. German

04. Thomas, Rainer 1.Offc./L. German

05. Bratz, Herbert 3.Offc. German

06. Wunderlich, Thomas 3.Offc. German

07. Kapieske, Uwe Doctor German

08. Hecht, Andreas R.Offc. German

09. Erreth Monostori, Gyula 2.Eng. German

10. Minzlaff, Hans-Ulrich 2.Eng. German

11. Ziemann, Olaf 2.Eng. German

12. Kahrs, Thomas Electron German

13. Muhle, Helmut Electron. German

14. Nasis, Ilias Electron. German

15. Scholz, Manfred Elec.Tech German

16. Verhoeven, Roger Electron. German

17. Loidl, Reiner Boatsw. German

18. Reise, Lutz Carpenter German

19. Bäcker, Andreas A.B. German

20. Guse, Hartmut A.B. German

21. Hagemann, Manfred A.B. German

22. Hartwig-Labahn, Andreas A.B. German

23. Schmidt, Uwe A.B. German

24. Vehlow, Ringo A.B. German

25. Winkler, Michael A.B. German

26. Preußner, Jörg Storek. German

27. Elsner, Klaus Mot-man German

28. Grafe, Jens Mot-man German

29. Hartmann,Ernst-Uwe Mot-man German

30. Ipsen, Michael Mot-man German

31. Voy, Bernd Mot-man German

32. Silinski, Frank Cook German
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33. Möller, Wolfgang Cooksmate German

34. Völske, Thomas Cooksmate German

35. Jürgens, Monika 1.Stwdess German

36. Wöckener, Martina Stwdss/KS German

37. Czyborra, Bärbel 2.Stwdess German

38. Gaude, Hans-Jürgen 2.Steward German

39. Hu, Guo Yong 2.Steward China

40. Huang, Wu-Mei 2.Steward Taiwan

41. Silinski, Carmen 2.Stwdess German

42. Sun, Yong Sheng Laundrym. China

43. Niehusen, Arne Trainee German

44. Scholl, Christoph Trainee German
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A.4 STATION LIST

Station Date Time Latitude Longitude Depth Gear Remark
12-1 23.01.05 04:45 34°10.58' S 14°33.07' E 4424.6 PFLOAT deployed
13-1 23.01.05 16:10 35°57.63' S 13°28.41' E 4846.0 PFLOAT deployed
14-1 24.01.05 05:25 38°0.14' S 12°9.42' E 5142.0 PFLOAT deployed
15-1 24.01.05 19:05 40°1.48' S 10°45.48' E 4740.0 PFLOAT deployed
16-1 25.01.05 02:15 41°8.05' S 9°56.44' E 4731.0 CTD/RO start cast

25.01.05 03:47 41°7.96' S 9°55.36' E 4712.0 at depth
25.01.05 05:00 41°7.91' S 9°54.73' E 4690.0 end cast

16-2 25.01.05 05:45 41°8.12' S 9°56.59' E 4732.0 SPI start cast
25.01.05 07:10 41°8.12' S 9°56.50' E 4730.0 at depth
25.01.05 09:01 41°8.44' S 9°56.81' E 4732.0 end cast

16-3 25.01.05 09:25 41°8.00' S 9°56.67' E 4730.0 GKG start cast
25.01.05 10:53 41°7.87' S 9°56.66' E 4732.0 at depth
25.01.05 12:20 41°7.46' S 9°56.35' E 4723.0 end cast

16-4 25.01.05 12:21 41°7.46' S 9°56.33' E 4723.0 SON start cast
16-5 25.01.05 12:53 41°8.00' S 9°56.69' E 4730.0 GKG start cast

25.01.05 14:20 41°7.51' S 9°56.30' E 4723.0 at depth
25.01.05 15:44 41°7.11' S 9°55.94' E 4712.0 end cast

16-6 25.01.05 16:15 41°7.95' S 9°56.59' E 4732.0 MUC start cast
25.01.05 17:45 41°7.61' S 9°56.05' E 4719.0 at depth
25.01.05 19:09 41°7.25' S 9°54.96' E 4695.0 end cast

16-7 25.01.05 19:45 41°7.99' S 9°56.49' E 4728.0 GKG start cast
25.01.05 21:16 41°7.75' S 9°56.06' E 4723.0 at depth
25.01.05 22:48 41°7.71' S 9°56.33' E 4726.0 end cast

16-8 25.01.05 23:10 41°7.70' S 9°56.34' E 4729.0 MUC start cast
26.01.05 00:34 41°7.82' S 9°56.11' E 4726.0 at depth
26.01.05 02:02 41°7.93' S 9°55.95' E 4722.0 end cast

16-9 26.01.05 02:25 41°8.04' S 9°56.75' E 4737.0 SPI start cast
26.01.05 03:59 41°7.70' S 9°55.98' E 4724.0 at depth
26.01.05 05:51 41°7.17' S 9°55.50' E 4707.0 end cast

16-10 26.01.05 06:37 41°7.77' S 9°56.43' E 4725.0 EBS start cast
26.01.05 09:35 41°7.06' S 9°54.88' E 4687.0 start trawling
26.01.05 09:45 41°6.99' S 9°54.75' E 4669.0 stop trawling
26.01.05 12:20 41°7.00' S 9°54.75' E 4671.0 end cast

16-11 26.01.05 13:20 41°7.87' S 10°1.96' E 4796.0 AGT start cast
26.01.05 15:00 41°7.66' S 9°56.26' E 4727.0 AGT at depth
26.01.05 15:33 41°7.46' S 9°55.11' E 4699.0 start trawling
26.01.05 15:43 41°7.42' S 9°54.92' E 4730.0 stop trawling
26.01.05 18:44 41°6.99' S 9°54.13' E 4619.0 end cast

16-12 26.01.05 19:20 41°8.04' S 9°56.63' E 4733.0 PIES start deployment
26.01.05 20:45 41°8.15' S 9°56.54' E 4700.8 PIES end deployment
26.01.05 20:47 41°8.21' S 9°56.60' E 4700.3 AFLOAT deployed

17-65 27.01.05 01:42 41°52.27' S 9°22.82' E 4663.0 PFLOAT deployed
18-1 27.01.05 14:27 43°50.43' S 7°47.44' E 4486.0 COD deployed
18-2 27.01.05 14:37 43°50.77' S 7°47.01' E 4485.0 PFLOAT deployed
19-1 27.01.05 18:28 44°27.21' S 7°15.90' E 4472.0 PIES released

27.01.05 20:15 44°39.85' S 7°5.53' E 4619.0 PIES recovered
19-2 27.01.05 20:37 44°39.84' S 7°4.93' E 4616.0 PIES start deployment

27.01.05 21:52 44°39.79' S 7°5.32' E 4585.9 PIES end deployment
20-1 28.01.05 05:30 45°49.90' S 6°2.30' E 4580.0 PFLOAT deployed
21-1 28.01.05 18:07 47°39.93' S 4°15.11' E 4557.0 CTD/RO start cast
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28.01.05 19:38 47°39.84' S 4°15.68' E 4565.0 at depth
28.01.05 21:14 47°39.92' S 4°16.02' E 4734.0 end cast

21-2 28.01.05 21:42 47°39.91' S 4°15.20' E 4560.0 SPI start cast
28.01.05 23:05 47°39.83' S 4°15.11' E 4558.0 at depth
29.01.05 01:00 47°40.06' S 4°15.02' E 4558.0 end cast

21-3 29.01.05 01:19 47°39.89' S 4°15.23' E 4564.0 GKG start cast
29.01.05 02:41 47°40.05' S 4°14.84' E 4551.0 at depth
29.01.05 04:04 47°40.30' S 4°14.12' E 4539.0 end cast

21-4 29.01.05 04:30 47°39.95' S 4°15.22' E 4563.0 MUC start cast
29.01.05 05:56 47°40.00' S 4°15.13' E 4559.0 at depth
29.01.05 07:18 47°39.91' S 4°15.14' E 4562.0 end cast

21-5 29.01.05 08:22 47°39.42' S 4°15.49' E 4564.0 GKG start cast
29.01.05 09:44 47°39.37' S 4°15.65' E 4566.0 at depth
29.01.05 11:04 47°39.27' S 4°15.74' E 4576.0 end cast

21-6 29.01.05 11:15 47°39.30' S 4°15.79' E 4569.0 MUC start cast
29.01.05 12:41 47°39.36' S 4°15.66' E 4564.0 at depth
29.01.05 14:07 47°39.47' S 4°16.07' E 4583.0 end cast

21-7 29.01.05 14:29 47°40.53' S 4°16.27' E 4575.0 EBS start cast
29.01.05 17:18 47°38.73' S 4°15.20' E 4555.0 start trawling
29.01.05 17:28 47°38.59' S 4°15.07' E 4552.0 stop trawling
29.01.05 19:53 47°38.07' S 4°14.93' E 4539.0 end cast

21-8 29.01.05 20:50 47°43.02' S 4°17.62' E 4535.0 AGT start cast
29.01.05 22:51 47°39.19' S 4°16.50' E 4578.0 start trawling
29.01.05 23:01 47°39.03' S 4°16.51' E 4579.0 stop trawling
30.01.05 01:57 47°38.19' S 4°19.39' E 4581.0 end cast

21-9 30.01.05 02:29 47°39.36' S 4°15.70' E 4568.0 PIES start deployment
21-9 30.01.05 03:07 47°39.19' S 4°16.10' E 4540.4 PIES end deployment
22-1 30.01.05 11:35 48°55.27' S 2°55.81' E 4079.0 PFLOAT deployed
23-1 30.01.05 18:43 49°58.84' S 1°44.56' E 3775.0 PIES released

30.01.05 20:50 50°14.50' S 1°26.14' E 3897.0 recovered
24-1 31.01.05 05:01 51°25.25' S 0°0.14' E 2723.0 NFLOAT deployed
25-1 31.01.05 13:46 53°0.33' S 0°2.11' E 2521.4 MOR search
25-2 31.01.05 17:00 53°0.49' S 0°1.81' E 2539.0 CTD/RO start cast

31.01.05 17:51 53°0.10' S 0°1.99' E 2540.0 at depth
31.01.05 18:45 52°59.77' S 0°1.87' E 2559.0 end cast

25-3 31.01.05 18:53 52°59.71' S 0°1.70' E 2568.0 PFLOAT deployed
26-1 31.01.05 22:32 53°30.06' S 0°0.32' E 2690.0 CTD/RO start cast

31.01.05 23:27 53°29.99' S 0°0.40' E 2688.0 at depth
01.02.05 00:24 53°29.99' S 0°0.55' E 2687.0 end cast

27-1 01.02.05 04:16 53°59.83' S 0°0.35' E 2483.0 CTD/RO start cast
01.02.05 05:06 53°59.96' S 0°0.23' E 2487.0 at depth
01.02.05 05:55 54°0.08' S 0°0.28' W 2427.8 end cast

27-2 01.02.05 06:02 54°0.08' S 0°0.43' W 2430.9 NFLOAT deployed
28-1 01.02.05 09:44 54°30.77' S 0°2.20' E 1767.0 MOR released

01.02.05 13:06 54°30.69' S 0°3.71' E 1779.0 recovered
28-2 01.02.05 13:35 54°30.72' S 0°1.93' E 1764.0 CTD/RO start cast

01.02.05 14:12 54°30.87' S 0°1.96' E 1763.0 at depth
01.02.05 14:51 54°31.03' S 0°1.81' E 1725.0 end cast

28-3 01.02.05 14:57 54°31.08' S 0°1.92' E 1712.0 MOR start deployment
01.02.05 16:41 54°30.79' S 0°1.29' E 1730.0 end deployment

29-1 01.02.05 21:23 55°0.13' S 0°0.77' E 1722.0 CTD/RO start cast
01.02.05 22:03 55°0.08' S 0°1.29' E 1728.0 at depth
01.02.05 22:41 55°0.26' S 0°1.29' E 1729.0 end cast
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29-2 01.02.05 22:47 55°0.28' S 0°1.06' E 1759.0 PFLOAT deployed
30-1 02.02.05 06:48 55°30.07' S 0°0.41' E 3775.0 CTD/RO start cast

02.02.05 08:01 55°30.30' S 0°0.48' E 3791.0 at depth
02.02.05 09:10 55°30.60' S 0°0.92' E 3900.0 end cast

31-1 02.02.05 10:12 55°34.11' S 0°0.36' E 3659.0 CTD/RO start cast
02.02.05 11:15 55°34.35' S 0°0.97' E 3396.0 at depth
02.02.05 12:03 55°34.34' S 0°1.57' E 3337.0 end cast

32-1 02.02.05 13:30 55°31.85' S 0°3.96' E 3646.0 MOR start deployment
02.02.05 15:37 55°32.03' S 0°0.52' W 3873.0 end deployment

33-1 02.02.05 20:55 56°0.13' S 0°0.00' W 3852.0 CTD/RO start cast
02.02.05 22:08 56°0.24' S 0°0.20' E 3771.0 at depth
02.02.05 23:14 56°0.42' S 0°0.57' E 3663.0 end cast

34-1 03.02.05 03:03 56°29.82' S 0°0.14' E 4097.0 CTD/RO start cast
03.02.05 04:19 56°29.80' S 0°0.22' E 4083.0 at depth
03.02.05 05:30 56°29.84' S 0°0.43' E 4052.0 end cast

35-1 03.02.05 09:00 56°57.60' S 0°0.98' E 3778.0 MOR released
03.02.05 10:43 56°57.88' S 0°0.43' E 3811.0 MOR recovered

35-2 03.02.05 11:08 56°57.69' S 0°1.63' E 3775.0 CTD/RO start cast
03.02.05 12:21 56°57.85' S 0°2.41' E 3773.0 at depth
03.02.05 13:27 56°57.77' S 0°2.92' E 3778.0 end cast

35-3 03.02.05 14:10 56°57.68' S 0°5.51' E 3813.0 MOR start deployment
03.02.05 16:04 56°57.62' S 0°0.67' E 3791.0 end deployment

35-4 03.02.05 16:52 56°57.84' S 0°1.61' E 3776.0 STR start cast
03.02.05 20:04 57°27.45' S 0°0.07' E 3704.0 end cast

36-1 03.02.05 20:29 57°29.95' S 0°0.26' W 3989.0 CTD/RO start cast
03.02.05 21:45 57°30.07' S 0°0.69' W 3976.0 at depth
03.02.05 22:53 57°30.44' S 0°0.55' W 3975.0 end cast

37-1 04.02.05 02:05 57°59.69' S 0°0.02' W 4562.0 CTD/RO start cast
04.02.05 03:30 57°59.76' S 0°0.23' E 4554.0 at depth
04.02.05 04:45 57°59.62' S 0°0.39' E 4546.0 end cast

38-1 04.02.05 08:08 58°29.89' S 0°0.47' W 4291.0 CTD/RO start cast
04.02.05 09:29 58°29.87' S 0°0.40' W 4275.0 at depth
04.02.05 10:41 58°30.11' S 0°0.62' W 4389.0 end cast

39-1 04.02.05 14:12 59°4.33' S 0°4.56' E 4699.0 MOR released
04.02.05 18:39 59°3.96' S 0°4.57' E 4695.0 recovered

39-3 04.02.05 20:15 59°5.86' S 0°7.00' E 4689.0 CTD/RO start cast
04.02.05 21:47 59°5.35' S 0°7.75' E 4709.0 at depth
04.02.05 23:07 59°5.00' S 0°7.47' E 4696.0 end cast

40-1 05.02.05 01:58 59°30.01' S 0°0.49' W 4681.0 CTD/RO start cast
05.02.05 03:24 59°30.47' S 0°0.24' W 4690.0 at depth
05.02.05 04:44 59°30.42' S 0°0.07' W 4686.0 end cast

41-1 05.02.05 08:10 60°0.01' S 0°0.37' W 5379.0 CTD/RO start cast
05.02.05 09:52 59°59.87' S 0°0.10' E 5386.0 at depth
05.02.05 11:25 59°59.92  S 0°0.69  E 5400.0 end cast

41-2 05.02.05 11:39 60°1.09  S 0°0.45  W 5381.0 STR start cast
05.02.05 14:20 60°28.44  S 0°0.02  W 5397.0 end cast

42-1 05.02.05 14:43 60°29.95  S 0°0.04  W 5395.0 CTD/RO start cast
05.02.05 16:22 60°30.18  S 0°0.16  E 5395.0 at depth
05.02.05 17:43 60°30.09  S 0°0.38  W 5394.0 end cast

43-1 05.02.05 21:03 60°59.94  S 0°0.25  E 5423.0 CTD/RO start cast
05.02.05 22:48 60°59.88  S 0°0.63  W 5421.0 at depth
06.02.05 00:16 61°0.01  S 0°1.18  W 5415.0 end cast

44-1 06.02.05 03:23 61°29.92  S 0°0.03  W 5415.0 CTD/RO start cast
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06.02.05 05:04 61°29.78  S 0°0.35  W 5420.0 at depth
06.02.05 06:28 61°29.66  S 0°0.68  W 5421.0 end cast

45-1 06.02.05 09:40 61°59.86  S 0°0.19  E 5389.0 CTD/RO start cast
06.02.05 11:22 61°59.98  S 0°0.39  E 5391.0 at depth
06.02.05 12:43 61°59.82  S 0°0.14  W 5391.0 end cast

45-2 06.02.05 12:51 62°0.48  S 0°0.08  W 5392.0 STR start cast
06.02.05 15:36 62°28.56  S 0°0.44  W 5371.0 end cast

46-1 06.02.05 15:50 62°29.84  S 0°0.52  W 5368.0 CTD/RO start cast
06.02.05 17:29 62°30.14  S 0°0.13  W 5367.0 at depth
06.02.05 18:51 62°30.06  S 0°0.42  E 5370.0 end cast

47-1 06.02.05 22:07 63°0.05  S 0°0.22  E 5332.0 CTD/RO start cast
06.02.05 23:50 62°59.68  S 0°0.23  E 5332.0 at depth
07.02.05 01:15 62°59.47  S 0°0.28  E 5330.0 end cast

48-1 07.02.05 04:29 63°29.74  S 0°0.09  W 5268.0 CTD/RO start cast
07.02.05 06:06 63°29.55  S 0°0.20  E 5266.0 at depth
07.02.05 07:28 63°29.35  S 0°0.39  E 5265.0 end cast

49-1 07.02.05 10:37 63°57.23  S 0°0.46  W 5198.8 MOR released
07.02.05 12:48 63°57.27  S 0°0.40  E 5198.3 recovered

49-2 07.02.05 14:02 63°57.28  S 0°6.23  W 5195.6 MOR start deployment
07.02.05 15:57 63°57.27  S 0°0.36  E 5199.4 end deployment

49-3 07.02.05 17:24 63°55.28  S 0°0.22  W 5201.3 CTD/RO start cast
07.02.05 19:02 63°55.15  S 0°0.08  W 5202.5 at depth
07.02.05 20:22 63°55.04  S 0°0.41  W 5201.9 end cast

50-1 07.02.05 23:42 64°29.88  S 0°0.06  W 4650.3 CTD/RO start cast
08.02.05 01:11 64°29.86  S 0°0.47  E 4660.5 at depth
08.02.05 02:27 64°29.92  S 0°0.62  E 4660.7 end cast

51-1 08.02.05 05:33 64°59.79  S 0°0.11  W 3722.6 CTD/RO start cast
08.02.05 06:44 64°59.48  S 0°0.40  E 3710.8 at depth
08.02.05 07:47 64°59.54  S 0°0.64  E 3709.0 end cast

51-2 08.02.05 07:51 64°59.69  S 0°1.05  E 3706.2 NFLOAT deployed
52-1 08.02.05 11:03 65°35.06  S 0°0.45  W 3831.0 CTD/RO start cast

08.02.05 12:14 65°34.93  S 0°0.24  E 3819.0 at depth
08.02.05 13:24 65°34.86  S 0°0.47  E 3786.3 end cast

52-2 08.02.05 13:59 65°39.14  S 0°1.33  E 3704.0 STR start cast
08.02.05 15:33 65°57.47  S 0°9.06  E 3548.0 end cast

53-1 08.02.05 16:14 66°0.26  S 0°10.15  E 3487.6 MOR released
08.02.05 17:48 65°59.86  S 0°9.95  E 3528.0 recovered

53-2 08.02.05 19:17 65°59.20  S 0°7.59  E 3643.0 MOR start deployment
08.02.05 20:34 66°0.75  S 0°11.50  E 3489.0 end deployment

53-3 08.02.05 21:31 65°59.18  S 0°7.74  E 3616.3 CTD/RO start cast
08.02.05 22:42 65°59.25  S 0°7.85  E 3635.0 at depth
08.02.05 23:43 65°59.26  S 0°7.84  E 3637.0 end cast

54-1 09.02.05 01:33 66°15.42  S 0°0.31  W 3758.0 CTD/RO start cast
09.02.05 02:46 66°15.50  S 0°0.19  W 3770.0 at depth
09.02.05 03:53 66°15.40  S 0°0.53  W 3748.0 end cast

55-1 09.02.05 05:25 66°28.70  S 0°1.97  W 4523.0 CTD/RO start cast
09.02.05 06:51 66°28.50  S 0°1.98  W 4529.0 at depth
09.02.05 08:01 66°28.51  S 0°2.04  W 4530.0 end cast

55-2 09.02.05 08:40 66°30.51  S 0°1.99  W 4548.3 MOR released
09.02.05 10:46 66°30.25  S 0°1.29  W 4570.0 recovered

55-3 09.02.05 12:42 66°30.69  S 0°1.78  W 4573.0 MOR start deployment
09.02.05 15:49 66°30.66  S 0°1.91  W 4576.0 end deployment

56-1 09.02.05 19:41 66°59.88  S 0°0.26  W 4729.0 CTD/RO start cast



ANT-XXII/3

230

Station Date Time Latitude Longitude Depth Gear Remark
09.02.05 21:12 67°0.06  S 0°0.19  W 4730.0 at depth
09.02.05 22:24 67°0.26  S 0°0.06  E 4728.0 end cast

57-1 10.02.05 15:10 69°29.92  S 5°23.67  W 1827.0 ATC deployed
57-2 10.02.05 18:03 69°23.00  S 5°15.05  W 1810.0 AGT start cast

10.02.05 18:59 69°24.50  S 5°19.37  W 1819.0 start trawling
10.02.05 19:09 69°24.62  S 5°19.68  W 1822.0 stop trawling
10.02.05 20:22 69°24.67  S 5°19.72  W 1823.0 end cast

58-1 13.02.05 06:41 69°29.82  S 5°23.62  W 1829.0 ATC released
13.02.05 09:18 69°29.66  S 5°23.32  W 1808.2 recovered

58-2 13.02.05 10:03 69°24.01  S 5°9.30  W 1871.0 STR start cast
13.02.05 10:32 69°21.09  S 5°0.39  W 2065.0 end cast

58-3 13.02.05 13:30 69°5.85  S 4°16.20  W 2901.0 STR start cast
13.02.05 18:40 68°26.60  S 2°29.33  W 4221.0 end cast

58-4 13.02.05 19:07 68°25.39  S 2°26.29  W 4237.0 STR start cast
14.02.05 01:09 67°34.02  S 0°10.61  W 4660.0 end cast

59-1 14.02.05 01:52 67°29.99  S 0°0.10  E 4625.3 ATC deployed
59-2 14.02.05 02:16 67°30.00  S 0°0.12  W 4625.0 CTD/RO start cast

14.02.05 03:45 67°29.91  S 0°0.20  W 4650.0 at depth
14.02.05 05:00 67°30.22  S 0°0.25  W 4650.0 end cast

59-3 14.02.05 05:37 67°31.03  S 6°0.00  E 4651.0 SPI start cast
14.02.05 07:11 67°31.03  S 0°0.14  E 4649.0 at depth
14.02.05 09:09 67°31.07  S 0°0.17  E 4653.0 end cast

59-4 14.02.05 09:23 67°31.08  S 0°0.25  E 4650.0 MUC start cast
14.02.05 10:49 67°30.99  S 0°0.16  E 4652.0 at depth
14.02.05 12:16 67°31.00  S 0°0.10  E 4649.0 end cast

59-5 14.02.05 12:29 67°31.00  S 0°0.11  E 4650.0 EBS start cast
14.02.05 14:35 67°29.74  S 0°1.93  W 4655.0 start trawling
14.02.05 14:45 67°29.61  S 0°2.19  W 4655.0 stop trawling
14.02.05 17:30 67°29.85  S 0°3.39  W 4658.0 end cast

59-6 14.02.05 18:08 67°31.07  S 0°0.04  E 4648.0 GKG start cast
14.02.05 19:29 67°31.10  S 0°0.11  E 4648.0 at depth
14.02.05 20:55 67°31.01  S 0°0.23  E 4652.0 end cast

59-7 14.02.05 21:04 67°31.01  S 0°0.22  E 4649.0 MUC start cast
14.02.05 22:26 67°31.05  S 0°0.27  E 4654.0 at depth
14.02.05 23:52 67°30.98  S 0°0.12  E 4649.0 end cast

59-8 15.02.05 00:13 67°31.07  S 0°1.31  E 4649.0 CTD/RO start cast
15.02.05 01:09 67°31.06  S 0°0.81  E 4648.0 at depth
15.02.05 01:50 67°31.05  S 0°0.33  E 4651.0 end cast

59-9 15.02.05 02:43 67°31.03  S 0°0.33  E 4651.0 MUC start cast
15.02.05 04:09 67°30.99  S 0°0.02  W 4649.0 at depth
15.02.05 05:33 67°31.02  S 0°0.21  W 4649.0 end cast

59-10 15.02.05 12:16 67°32.65  S 0°9.65  W 4663.0 AGT start cast
15.02.05 14:30 67°30.37  S 0°3.74  E 4648.0 start trawling
15.02.05 14:50 67°30.27  S 0°4.34  E 4648.0 stop trawling
15.02.05 17:47 67°30.67  S 0°4.97  E 4649.0 end cast

59-11 15.02.05 19:34 67°31.13  S 0°0.21  W 4650.0 MUC start cast
15.02.05 21:01 67°30.96  S 0°0.02  W 4653.0 at depth
15.02.05 22:27 67°31.02  S 0°0.14  E 4652.0 end cast

59-12 15.02.05 22:49 67°31.01  S 0°0.16  E 4650.0 GKG start cast
16.02.05 00:11 67°31.03  S 0°0.11  E 4648.0 at depth
16.02.05 01:39 67°31.01  S 0°0.02  E 4651.0 end cast

59-13 16.02.05 01:53 67°30.98  S 0°0.00  W 4650.0 MUC start cast
16.02.05 03:17 67°30.91  S 0°0.02  W 4652.0 at depth
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16.02.05 04:41 67°30.80  S 0°0.32  W 4649.0 end cast

59-14 16.02.05 05:17 67°30.89  S 0°0.36  W 4652.0 GKG start cast
16.02.05 06:41 67°31.01  S 0°0.00  W 4650.0 at depth
16.02.05 08:07 67°31.04  S 0°0.27  W 4651.0 end cast

59-15 16.02.05 08:41 67°30.05  S 0°0.04  E 4624.9 ATC released
16.02.05 11:14 67°30.08  S 0°0.20  E 4651.0 recovered

60-1 16.02.05 14:39 67°59.98  S 0°0.06  E 4533.0 CTD/RO start cast
16.02.05 16:02 68°0.25  S 0°0.22  W 4531.0 at depth
16.02.05 17:12 67°59.91  S 0°0.18  W 4535.0 end cast

61-1 16.02.05 20:51 68°30.07  S 0°0.68  W 4293.0 CTD/RO start cast
16.02.05 22:13 68°30.24  S 0°0.81  W 4291.0 at depth
16.02.05 23:24 68°30.26  S 0°0.79  W 4289.0 end cast

62-1 17.02.05 01:03 68°44.99  S 0°3.20  W 3503.0 CTD/RO start cast
17.02.05 02:10 68°45.12  S 0°3.36  W 3490.0 at depth
17.02.05 03:15 68°45.11  S 0°3.31  W 3486.0 end cast

63-1 17.02.05 04:51 68°57.92  S 0°0.22  E 3419.0 CTD/RO start cast
17.02.05 05:56 68°57.80  S 0°0.31  E 3418.0 at depth
17.02.05 06:53 68°57.78  S 0°0.67  E 3407.0 end cast

63-2 17.02.05 08:00 68°59.97  S 0°1.18  W 3379.5 MOR released
17.02.05 09:54 68°59.28  S 0°2.43  W 3394.5 recovered

63-3 17.02.05 10:44 68°59.72  S 0°0.37  W 3408.3 MOR start deployment
17.02.05 12:43 68°59.75  S 0°0.11  W 3413.8 end deployment

64-1 17.02.05 15:16 69°20.59  S 0°4.41  W 2202.6 MOR released
17.02.05 18:09 69°22.92  S 0°12.36  W 1935.3 recovered

64-2 17.02.05 19:50 69°23.65  S 0°4.23  W 1967.9 MOR start deployment
17.02.05 21:06 69°23.60  S 0°4.33  W 1969.7 end deployment

65-1 18.02.05 01:00 69°34.77  S 0°8.14  W 1718.5 CTD/RO start cast
18.02.05 01:33 69°34.59  S 0°7.92  W 1735.0 at depth
18.02.05 02:11 69°34.63  S 0°7.92  W 1731.4 end cast

66-1 18.02.05 03:48 69°29.54  S 0°9.57  E 1777.0 CTD/RO start cast
18.02.05 04:23 69°29.26  S 0°9.29  E 1800.2 at depth
18.02.05 05:05 69°29.13  S 0°9.56  E 1815.9 end cast

67-1 18.02.05 05:50 69°24.99  S 0°0.02  W 1938.9 CTD/RO start cast
18.02.05 06:27 69°24.94  S 0°0.09  E 1945.3 at depth
18.02.05 07:07 69°24.91  S 0°0.00  E 1939.7 end cast

68-1 18.02.05 07:56 69°20.00  S 0°0.01  E 2356.0 CTD/RO start cast
18.02.05 08:44 69°20.01  S 0°0.10  E 2355.8 at depth
18.02.05 09:28 69°19.99  S 0°0.04  E 2357.4 end cast

69-1 18.02.05 10:24 69°15.00  S 0°0.00  E 2584.0 CTD/RO start cast
18.02.05 11:16 69°14.90  S 0°0.00  E 2546.0 at depth
18.02.05 12:00 69°14.96  S 0°0.08  E 2584.1 end cast

69-2 18.02.05 12:10 69°15.19  S 0°0.89  W 2558.3 STR start cast
19.02.05 02:16 70°14.77  S 8°24.56  W 1600.5 end cast

70-1 19.02.05 06:08 70°31.88  S 9°1.49  W 436.9 TRAPF released
19.02.05 06:37 70°31.81  S 9°1.40  W 435.6 recovered

71-1 19.02.05 06:45 70°31.80  S 9°1.64  W 438.4 TRAPF searching
72-1 19.02.05 07:01 70°31.84  S 9°2.18  W 438.1 TRAPF searching
72-2 19.02.05 07:03 70°31.86  S 9°2.24  W 437.3 TRAPF searching
72-3 19.02.05 07:05 70°31.90  S 9°2.30  W 438.4 TRAPF searching
73-1 19.02.05 16:20 70°56.72  S 10°32.50  W 317.2 MOR searching
74-1 20.02.05 08:10 71°18.26  S 13°57.51  W 1050.0 CTD/RO start cast

20.02.05 08:34 71°18.23  S 13°57.67  W 1059.0 at depth
20.02.05 08:50 71°18.27  S 13°57.72  W 1051.0 end cast
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74-2 20.02.05 09:15 71°17.88  S 13°54.55  W 969.2 ATC deployed

20.02.05 09:34 71°18.08  S 13°56.42  W 1017.4 at depth
74-3 20.02.05 10:11 71°18.35  S 13°58.09  W 1051.0 SPI start cast

20.02.05 11:00 71°18.28  S 13°57.73  W 1051.0 at depth
20.02.05 12:21 71°18.29  S 13°57.83  W 1049.0 end cast

74-4 20.02.05 12:31 71°18.31  S 13°57.70  W 1041.0 MUC start cast
20.02.05 12:56 71°18.25  S 13°57.82  W 1060.0 at depth
20.02.05 13:19 71°18.27  S 13°57.63  W 1049.0 end cast

74-5 20.02.05 14:11 71°18.05  S 13°56.23  W 1037.0 MUC start cast
20.02.05 14:34 71°18.11  S 13°56.33  W 1035.0 at depth
20.02.05 14:56 71°18.14  S 13°56.21  W 1022.0 end cast

74-6 20.02.05 15:32 71°18.42  S 13°58.29  W 1053.0 EBS start cast
20.02.05 15:50 71°18.42  S 13°58.22  W 1048.0 at depth
20.02.05 15:58 71°18.35  S 13°57.71  W 1030.0 start trawling
20.02.05 16:08 71°18.28  S 13°57.31  W 1040.0 stop trawling
20.02.05 16:39 71°18.46  S 13°58.40  W 1053.0 end cast

74-7 20.02.05 17:09 71°18.89  S 14°0.62  W 1173.0 AGT start cast
20.02.05 17:40 71°18.48  S 13°58.55  W 1055.0 start trawling
20.02.05 17:50 71°18.40  S 13°58.14  W 1047.0 stop trawling
20.02.05 18:31 71°18.44  S 13°58.10  W 1036.0 end cast

74-8 20.02.05 18:53 71°18.04  S 13°54.77  W 973.7 ATC released
20.02.05 19:35 71°18.44  S 13°55.96  W 953.5 recovered

75-1 20.02.05 21:10 71°28.78  S 13°31.25  W 242.8 CTD/RO start cast
20.02.05 21:21 71°28.77  S 13°31.64  W 241.2 at depth
20.02.05 21:32 71°28.75  S 13°31.80  W 242.6 end cast

76-1 20.02.05 22:46 71°20.03  S 13°45.29  W 308.5 CTD/RO start cast
20.02.05 22:58 71°20.07  S 13°45.28  W 311.4 at depth
20.02.05 23:12 71°20.05  S 13°45.39  W 308.2 end cast

77-1 20.02.05 23:47 71°17.04  S 13°50.21  W 948.5 CTD/RO start cast
21.02.05 00:08 71°17.01  S 13°50.26  W 962.7 at depth
21.02.05 00:36 71°17.14  S 13°50.67  W 944.8 end cast

78-1 21.02.05 01:49 71°9.52  S 14°1.18  W 2188.0 ATC deployed
21.02.05 02:40 71°9.91  S 14°4.80  W 2194.0 at depth

78-2 21.02.05 02:57 71°9.51  S 14°0.03  W 2168.0 CTD/RO start cast
21.02.05 03:42 71°9.47  S 14°0.12  W 2167.0 at depth
21.02.05 04:25 71°9.46  S 14°0.03  W 2166.0 end cast

78-3 21.02.05 04:35 71°9.48  S 14°0.03  W 2165.0 MUC start cast
21.02.05 05:20 71°9.46  S 13°59.97  W 2163.0 at depth
21.02.05 06:02 71°9.44  S 14°0.05  W 2166.0 end cast

78-4 21.02.05 06:28 71°9.46  S 14°0.00  W 2166.0 GKG start cast
21.02.05 07:08 71°9.49  S 13°59.92  W 2164.0 at depth
21.02.05 07:51 71°9.44  S 13°59.85  W 2163.0 end cast

78-5 21.02.05 08:02 71°9.45  S 13°59.95  W 2169.0 MUC start cast
21.02.05 08:48 71°9.38  S 13°59.94  W 2163.0 at depth
21.02.05 09:29 71°9.44  S 14°0.08  W 2165.0 end cast

78-6 21.02.05 09:48 71°9.46  S 14°0.12  W 2166.0 GKG start cast
21.02.05 10:28 71°9.45  S 14°0.32  W 2168.0 at depth
21.02.05 11:09 71°9.41  S 14°0.30  W 2167.0 end cast

78-7 21.02.05 11:21 71°9.45  S 14°0.05  W 2165.0 MUC start cast
21.02.05 12:06 71°9.45  S 14°0.06  W 2165.0 at depth
21.02.05 12:48 71°9.48  S 14°0.17  W 2168.0 end cast

78-8 21.02.05 13:13 71°9.46  S 14°0.01  W 2164.0 MUC start cast
21.02.05 13:55 71°9.48  S 14°0.12  W 2167.0 at depth



A.3 SHIP'S CREW

233

Station Date Time Latitude Longitude Depth Gear Remark
21.02.05 14:35 71°9.47  S 14°0.15  W 2167.0 end cast

78-9 21.02.05 14:47 71°9.60  S 14°0.05  W 2174.0 SPI start cast
21.02.05 15:54 71°9.55  S 14°0.16  W 2172.0 at depth
21.02.05 17:17 71°9.39  S 13°59.78  W 2161.0 end cast

78-10 21.02.05 17:37 71°9.56  S 14°1.06  W 2186.0 EBS start cast
21.02.05 18:35 71°9.39  S 13°59.30  W 2156.0 start trawling
21.02.05 18:45 71°9.36  S 13°58.81  W 2147.0 stop trawling

78-11 21.02.05 19:23 71°9.37  S 13°58.91  W 2151.0 ATC released
78-10 21.02.05 19:48 71°9.33  S 13°58.61  W 2147.0 EBS end cast
78-11 21.02.05 20:35 71°9.60  S 14°2.47  W 2190.0 ATC recovered
78-12 21.02.05 20:58 71°10.31  S 14°5.66  W 2214.0 AGT start cast

21.02.05 21:59 71°9.39  S 13°59.33  W 2157.0 start trawling
21.02.05 22:09 71°9.35  S 13°58.81  W 2147.0 stop trawling
21.02.05 23:36 71°9.33  S 13°58.28  W 2143.0 end cast

78-13 21.02.05 23:42 71°9.15  S 13°58.10  W 2145.0 AFLOAT deployed
79-1 22.02.05 01:44 70°52.56  S 14°23.79  W 2294.0 CTD/RO start cast

22.02.05 02:28 70°52.55  S 14°23.89  W 2295.0 at depth
22.02.05 03:10 70°52.57  S 14°23.84  W 2296.0 end cast

80-1 22.02.05 04:45 70°41.01  S 14°40.11  W 2899.0 ATC deployed
22.02.05 05:45 70°40.78  S 14°41.24  W 2928.0 at depth

80-2 22.02.05 06:24 70°39.42  S 14°43.50  W 3090.0 CTD/RO start cast
22.02.05 07:23 70°39.45  S 14°43.64  W 3085.0 at depth
22.02.05 08:19 70°39.42  S 14°43.43  W 3078.0 end cast

80-3 22.02.05 08:22 70°39.42  S 14°43.42  W 3078.0 SPI start cast
22.02.05 09:27 70°39.41  S 14°43.54  W 3083.0 at depth
22.02.05 11:00 70°39.41  S 14°43.47  W 3085.0 end cast

80-4 22.02.05 11:12 70°39.42  S 14°43.50  W 3084.0 MUC start cast
22.02.05 12:15 70°39.32  S 14°43.51  W 3093.0 at depth
22.02.05 13:11 70°39.43  S 14°43.60  W 3092.0 end cast

80-5 22.02.05 13:24 70°39.40  S 14°43.44  W 3088.0 GKG start cast
22.02.05 14:20 70°39.40  S 14°43.47  W 3086.0 at depth
22.02.05 15:19 70°39.30  S 14°43.62  W 3099.0 end cast

80-6 22.02.05 15:54 70°37.09  S 14°42.22  W 3566.0 AGT start cast
22.02.05 17:18 70°40.23  S 14°43.78  W 3006.0 start trawling
22.02.05 17:29 70°40.42  S 14°43.83  W 2978.0 stop trawling
22.02.05 19:35 70°40.82  S 14°44.24  W 2940.0 end cast

80-7 22.02.05 20:24 70°39.41  S 14°43.43  W 3081.0 MUC start cast
22.02.05 21:23 70°39.40  S 14°43.50  W 3088.0 at depth
22.02.05 22:22 70°39.36  S 14°43.44  W 3090.0 end cast

80-8 22.02.05 22:45 70°39.40  S 14°43.43  W 3084.0 GKG start cast
22.02.05 23:44 70°39.40  S 14°43.46  W 3092.0 at depth
23.02.05 00:37 70°39.45  S 14°43.65  W 3084.0 end cast

80-9 23.02.05 01:06 70°38.42  S 14°42.61  W 3138.0 EBS start cast
23.02.05 02:27 70°39.07  S 14°43.36  W 3103.0 start trawling
23.02.05 02:37 70°39.22  S 14°43.39  W 3102.0 stop trawling

80-10 23.02.05 03:31 70°39.20  S 14°43.42  W 3102.0 ATC released
80-9 23.02.05 04:10 70°39.24  S 14°43.59  W 3103.0 EBS end cast
80-10 23.02.05 04:54 70°41.02  S 14°41.82  W 2908.0 ATC recovered
81-1 23.02.05 06:27 70°30.01  S 14°30.89  W 4497.0 ATC deployed
81-2 23.02.05 07:02 70°31.50  S 14°34.92  W 4415.0 CTD/RO start cast
81-1 23.02.05 07:52 70°31.63  S 14°35.00  W 4412.0 ATC at depth
81-2 23.02.05 08:24 70°31.50  S 14°35.08  W 4413.0 CTD/RO at depth

23.02.05 09:30 end cast
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81-3 23.02.05 09:45 70°31.51  S 14°34.77  W 4409.0 SPI start cast

23.02.05 11:09 70°31.50  S 14°34.97  W 4411.0 at depth
23.02.05 13:07 70°31.48  S 14°34.86  W 4410.0 end cast

81-4 23.02.05 13:17 70°31.50  S 14°34.90  W 4412.0 MUC start cast
23.02.05 14:39 70°31.49  S 14°34.95  W 4407.0 at depth
23.02.05 16:01 70°31.49  S 14°34.95  W 4412.0 end cast

81-5 23.02.05 16:14 70°31.59  S 14°34.87  W 4409.0 GKG start cast
23.02.05 17:35 70°31.59  S 14°35.05  W 4411.0 at depth
23.02.05 19:01 70°31.65  S 14°35.10  W 4412.0 end cast

81-6 23.02.05 19:14 70°31.49  S 14°35.31  W 4414.0 MUC start cast
23.02.05 20:39 70°31.53  S 14°35.07  W 4413.0 at depth
23.02.05 22:00 70°31.55  S 14°34.94  W 4411.0 end cast

81-7 23.02.05 22:20 70°31.52  S 14°34.75  W 4409.0 GKG start cast
23.02.05 23:41 70°31.49  S 14°34.89  W 4408.0 at depth
24.02.05 01:01 70°31.55  S 14°34.83  W 4410.0 end cast

81-8 24.02.05 01:20 70°30.85  S 14°34.98  W 4427.0 EBS start cast
24.02.05 03:20 70°32.02  S 14°35.05  W 4392.0 start trawling
24.02.05 03:30 70°32.19  S 14°35.13  W 4385.0 stop trawling
24.02.05 05:44 70°32.77  S 14°35.15  W 4391.0 end cast

81-9 24.02.05 06:42 70°27.90  S 14°35.77  W 4526.0 AGT start cast
24.02.05 08:38 70°32.94  S 14°34.40  W 4390.0 start trawling
24.02.05 08:48 70°33.15  S 14°34.10  W 4392.0 stop trawling

81-10 24.02.05 11:00 70°33.72  S 14°30.00  W 4449.0 ATC released
81-9 24.02.05 11:32 70°33.83  S 14°28.62  W 4283.0 AGT end cast
81-10 24.02.05 13:59 70°30.25  S 14°31.80  W 4448.0 ATC recovered
82-1 24.02.05 15:29 70°28.09  S 15°6.02  W 4651.0 CTD/RO start cast

24.02.05 16:55 70°28.20  S 15°6.23  W 4652.0 at depth
24.02.05 18:00 70°28.33  S 15°5.97  W 4652.0 end cast

82-3 24.02.05 18:12 70°28.00  S 15°7.21  W 4654.0 STR start cast
24.02.05 21:08 70°2.38  S 15°56.74  W 4752.0 end cast

83-1 24.02.05 21:21 70°1.92  S 15°57.75  W 4753.0 CTD/RO start cast
24.02.05 22:53 70°1.91  S 15°57.78  W 4754.0 at depth
25.02.05 00:04 70°1.99  S 15°57.77  W 4754.0 end cast

84-1 25.02.05 03:25 69°35.80  S 16°48.81  W 4731.0 CTD/RO start cast
25.02.05 04:55 69°35.85  S 16°48.61  W 4733.0 at depth
25.02.05 06:06 69°35.90  S 16°48.84  W 4731.0 end cast

84-2 25.02.05 06:09 69°35.94  S 16°48.90  W 4734.0 NFLOAT deployed
85-1 25.02.05 09:28 69°9.73  S 17°38.48  W 4786.0 CTD/RO start cast

25.02.05 10:58 69°9.64  S 17°38.35  W 4782.0 at depth
25.02.05 12:08 69°9.72  S 17°38.23  W 4781.0 end cast

85-2 25.02.05 12:48 69°4.55  S 17°47.97  W 4789.0 STR start cast
25.02.05 15:19 68°45.57  S 18°23.30  W 4801.0 end cast

86-1 25.02.05 16:13 68°43.57  S 18°27.23  W 4813.0 CTD/RO start cast
25.02.05 17:42 68°43.58  S 18°28.10  W 4814.0 at depth
25.02.05 18:53 68°43.51  S 18°28.14  W 4813.0 end cast

87-1 25.02.05 22:18 68°16.06  S 19°17.17  W 4883.0 CTD/RO start cast
25.02.05 23:51 68°16.11  S 19°17.33  W 4885.0 at depth
26.02.05 01:05 68°16.17  S 19°17.46  W 4885.0 end cast

88-1 26.02.05 04:22 68°1.68  S 20°27.75  W 4935.0 ATC deployed
88-2 26.02.05 05:17 68°3.65  S 20°27.77  W 4932.0 CTD/RO start cast
88-1 26.02.05 05:58 68°3.70  S 20°27.68  W 4934.0 ATC at depth
88-2 26.02.05 06:49 68°3.54  S 20°27.95  W 4933.0 CTD/RO at depth

26.02.05 08:08 68°3.60  S 20°27.97  W 4933.0 end cast
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88-3 26.02.05 08:14 68°3.59  S 20°27.87  W 4934.0 SPI start cast

26.02.05 10:04 68°3.61  S 20°27.78  W 4932.0 at depth
26.02.05 11:57 68°3.64  S 20°27.76  W 4932.0 end cast

88-4 26.02.05 12:08 68°3.68  S 20°27.88  W 4933.0 MUC start cast
26.02.05 13:47 68°3.64  S 20°27.84  W 4932.0 at depth
26.02.05 15:15 68°3.63  S 20°27.78  W 4933.0 end cast

88-5 26.02.05 15:30 68°3.62  S 20°27.87  W 4932.0 GKG start cast
26.02.05 17:01 68°3.68  S 20°27.75  W 4933.0 at depth
26.02.05 18:32 68°3.73  S 20°27.78  W 4930.0 end cast

88-6 26.02.05 18:42 68°3.71  S 20°27.76  W 4932.0 MUC start cast
26.02.05 20:16 68°3.68  S 20°27.68  W 4933.0 at depth
26.02.05 21:44 68°3.62  S 20°27.87  W 4934.0 end cast

88-7 26.02.05 22:02 68°3.60  S 20°27.89  W 4932.0 GKG start cast
26.02.05 23:32 68°3.61  S 20°27.99  W 4934.0 at depth
27.02.05 01:04 68°3.49  S 20°27.85  W 4931.0 end cast

88-8 27.02.05 01:32 68°3.87  S 20°31.81  W 4929.0 EBS start cast
27.02.05 03:48 68°3.66  S 20°27.90  W 4929.0 start trawling
27.02.05 03:58 68°3.61  S 20°27.52  W 4931.0 stop trawling
27.02.05 06:33 68°3.58  S 20°27.36  W 4931.0 end cast

88-9 27.02.05 07:00 68°3.70  S 20°27.70  W 4932.0 MUC start cast
27.02.05 08:32 68°3.70  S 20°28.05  W 4931.0 at depth
27.02.05 10:05 68°3.64  S 20°27.72  W 4935.0 end cast

88-11 27.02.05 10:58 68°3.54  S 20°38.33  W 4933.0 AGT start cast
27.02.05 13:13 68°3.58  S 20°24.58  W 4930.0 start trawling
27.02.05 13:23 68°3.57  S 20°24.22  W 4931.0 stop trawling
27.02.05 16:49 68°3.66  S 20°24.41  W 4929.0 end cast

88-12 27.02.05 17:24 68°3.59  S 20°28.04  W 4931.0 MUC start cast
27.02.05 18:58 68°3.63  S 20°27.93  W 4929.0 at depth

88-13 27.02.05 19:32 68°3.68  S 20°27.83  W 4932.0 ATC released
88-12 27.02.05 20:15 68°3.64  S 20°27.65  W 4933.0 MUC end cast
88-13 27.02.05 21:28 68°2.00  S 20°28.28  W 4971.0 ATC recovered
88-14 27.02.05 21:36 68°2.00  S 20°28.42  W 4933.0 AFLOAT deployed
88-15 27.02.05 21:54 68°0.78  S 20°31.39  W 4937.0 STR start cast

28.02.05 00:31 67°48.30  S 21°32.24  W 4939.0 end cast
89-1 28.02.05 00:55 67°47.10  S 21°37.64  W 4940.0 CTD/RO start cast

28.02.05 02:27 67°47.10  S 21°37.41  W 4937.0 at depth
28.02.05 03:48 67°47.20  S 21°37.77  W 4938.0 end cast

90-1 28.02.05 07:01 67°32.75  S 22°46.90  W 4921.0 CTD/RO start cast
28.02.05 08:33 67°32.68  S 22°46.82  W 4890.8 at depth
28.02.05 09:50 67°32.73  S 22°46.81  W 4890.4 end cast

90-2 28.02.05 09:55 67°32.74  S 22°46.62  W 4890.9 NFLOAT deployed
91-1 28.02.05 13:07 67°18.24  S 23°55.17  W 4861.6 CTD/RO start cast

28.02.05 14:39 67°18.22  S 23°55.10  W 4862.0 at depth
28.02.05 15:52 67°18.26  S 23°55.03  W 4863.9 end cast

91-2 28.02.05 16:15 67°17.65  S 24°0.03  W 4858.0 STR start cast
28.02.05 18:50 67°4.59  S 24°58.97  W 4848.2 end cast

92-1 28.02.05 19:07 67°3.76  S 25°2.96  W 4847.3 CTD/RO start cast
28.02.05 20:43 67°3.79  S 25°2.92  W 4692.0 at depth
28.02.05 21:58 67°3.76  S 25°2.95  W 4846.4 end cast

93-1 01.03.05 01:11 66°49.34  S 26°9.98  W 4847.6 CTD/RO start cast
01.03.05 02:45 66°49.37  S 26°9.85  W 4845.7 at depth
01.03.05 04:03 66°49.29  S 26°9.71  W 4826.1 end cast

94-1 01.03.05 07:18 66°34.80  S 27°7.47  W 4866.2 ATC deployed



ANT-XXII/3

236

Station Date Time Latitude Longitude Depth Gear Remark
94-2 01.03.05 08:27 66°35.59  S 27°11.60  W 4863.0 MOR start deployment
94-1 01.03.05 09:00 66°36.28  S 27°9.46  W 4863.0 ATC at depth
94-2 01.03.05 10:07 66°37.19  S 27°5.79  W 4862.2 MOR end deployment
94-3 01.03.05 10:58 66°37.40  S 27°9.84  W 4864.2 CTD/RO start cast

01.03.05 12:30 66°37.33  S 27°9.78  W 4861.5 at depth
01.03.05 13:46 66°37.39  S 27°9.80  W 4862.7 end cast

94-4 01.03.05 14:42 66°37.48  S 27°9.48  W 4860.8 SPI start cast
01.03.05 16:13 66°37.41  S 27°9.92  W 0.0 at depth
01.03.05 18:29 66°37.43  S 27°9.88  W 4896.0 end cast

94-5 01.03.05 18:44 66°37.42  S 27°9.73  W 4894.0 MUC start cast
01.03.05 20:13 66°37.43  S 27°9.77  W 4894.0 at depth
01.03.05 21:46 66°37.40  S 27°9.92  W 4862.1 end cast

94-6 01.03.05 22:05 66°37.41  S 27°9.96  W 4891.0 GKG start cast
01.03.05 23:31 66°37.40  S 27°9.75  W 4895.0 at depth
02.03.05 01:04 66°37.37  S 27°9.84  W 4897.0 end cast

94-7 02.03.05 01:24 66°37.37  S 27°9.93  W 4891.0 MUC start cast
02.03.05 02:56 66°37.37  S 27°9.78  W 4892.0 at depth
02.03.05 04:33 66°37.41  S 27°9.93  W 4889.0 end cast

94-8 02.03.05 04:47 66°37.43  S 27°9.84  W 4890.0 GKG start cast
02.03.05 06:14 66°37.42  S 27°9.97  W 4887.0 at depth
02.03.05 07:40 66°37.38  S 27°9.85  W 4893.0 end cast

94-9 02.03.05 07:50 66°37.37  S 27°9.98  W 4893.0 MUC start cast
02.03.05 09:22 66°37.47  S 27°9.82  W 4893.0 at depth
02.03.05 10:53 66°37.46  S 27°9.82  W 4892.0 end cast

94-11 02.03.05 11:43 66°36.08  S 27°18.02  W 4893.0 AGT start cast
02.03.05 13:57 66°38.05  S 27°5.90  W 4893.0 start trawling
02.03.05 14:08 66°38.10  S 27°5.46  W 4894.0 stop trawling
02.03.05 17:25 66°38.61  S 27°3.33  W 4891.0 end cast

94-12 02.03.05 18:09 66°35.00  S 27°7.20  W 4894.0 ATC released
02.03.05 21:04 66°34.94  S 27°7.84  W 4895.0 recovered

94-13 02.03.05 21:33 66°37.39  S 27°9.89  W 4892.0 GKG start cast
02.03.05 23:09 66°37.42  S 27°9.79  W 4894.0 at depth
03.03.05 01:03 66°37.52  S 27°9.75  W 4893.0 end cast

94-14 03.03.05 01:50 66°39.32  S 27°9.08  W 4890.0 EBS start cast
03.03.05 04:04 66°37.48  S 27°9.83  W 4892.0 start trawling
03.03.05 04:14 66°37.37  S 27°9.99  W 4891.0 stop trawling
03.03.05 06:49 66°36.68  S 27°10.09  W 4895.0 end cast

95-1 03.03.05 11:00 66°29.16  S 28°20.14  W 4872.0 CTD/RO start cast
03.03.05 12:30 66°29.14  S 28°20.20  W 4871.0 at depth
03.03.05 13:42 66°29.18  S 28°20.43  W 4873.0 end cast

95-2 03.03.05 13:48 66°29.08  S 28°20.75  W 4872.0 STR start cast
03.03.05 17:20 66°21.81  S 29°28.82  W 4844.0 end cast

96-1 03.03.05 17:40 66°21.45  S 29°32.54  W 4846.0 CTD/RO start cast
03.03.05 19:10 66°21.49  S 29°32.84  W 4847.0 at depth
03.03.05 20:21 66°21.41  S 29°32.75  W 4844.0 end cast

97-1 04.03.05 00:26 66°12.72  S 30°46.86  W 4840.0 CTD/RO start cast
04.03.05 01:57 66°12.78  S 30°46.77  W 4844.0 at depth
04.03.05 03:16 66°12.86  S 30°46.78  W 4843.0 end cast

98-1 04.03.05 07:02 66°5.98  S 31°56.24  W 4820.0 CTD/RO start cast
04.03.05 08:33 66°6.00  S 31°56.43  W 4820.0 at depth
04.03.05 09:46 66°6.01  S 31°56.45  W 4818.0 end cast

99-1 04.03.05 13:04 65°58.34  S 33°7.65  W 4821.0 CTD/RO start cast
04.03.05 14:43 65°58.28  S 33°7.61  W 4825.0 at depth
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04.03.05 15:57 65°58.33  S 33°7.55  W 4825.0 end cast

99-3 04.03.05 16:09 65°58.54  S 33°8.43  W 4828.0 STR start cast
04.03.05 19:49 65°51.19  S 34°13.52  W 4822.0 end cast

100-1 04.03.05 20:12 65°50.60  S 34°18.56  W 4819.0 CTD/RO start cast
04.03.05 21:42 65°50.59  S 34°18.74  W 4827.0 at depth
04.03.05 22:57 65°50.59  S 34°18.74  W 4824.0 end cast

101-1 05.03.05 02:43 65°42.94  S 35°29.06  W 4805.0 CTD/RO start cast
05.03.05 04:13 65°42.92  S 35°29.25  W 4803.0 at depth
05.03.05 05:29 65°42.89  S 35°29.51  W 4803.0 end cast

102-1 05.03.05 08:21 65°36.31  S 36°29.91  W 4808.0 ATC deployed
102-2 05.03.05 08:54 65°34.34  S 36°31.10  W 4804.0 CTD/RO start cast

05.03.05 10:24 65°34.36  S 36°31.16  W 4802.0 at depth
102-1 05.03.05 10:30 65°34.34  S 36°31.15  W 4800.0 ATC at depth
102-2 05.03.05 11:36 65°34.42  S 36°31.26  W 4802.0 CTD/RO end cast
102-3 05.03.05 12:08 65°35.51  S 36°26.22  W 4799.0 MOR start deployment

05.03.05 13:46 end deployment
102-4 05.03.05 14:30 65°38.43  S 36°30.04  W 4796.0 MOR surfaced

05.03.05 16:18 65°37.48  S 36°29.96  W 4800.0 recovered
102-5 05.03.05 16:46 65°35.18  S 36°26.61  W 4800.0 MOR start deployment

05.03.05 18:31 65°37.72  S 36°22.94  W 4799.0 end deployment
102-6 05.03.05 20:01 65°34.36  S 36°31.02  W 4801.0 SPI start cast

05.03.05 21:24 65°34.36  S 36°31.08  W 4802.0 at depth
05.03.05 23:26 65°34.45  S 36°31.17  W 4800.0 end cast

102-7 05.03.05 23:44 65°34.42  S 36°31.12  W 4802.0 MUC start cast
06.03.05 01:13 65°34.39  S 36°31.21  W 4804.0 at depth
06.03.05 02:42 65°34.35  S 36°31.29  W 4802.0 end cast

102-8 06.03.05 03:03 65°34.42  S 36°31.02  W 4803.0 GKG start cast
06.03.05 04:31 65°34.37  S 36°30.93  W 4803.0 at depth
06.03.05 05:56 65°34.44  S 36°30.84  W 4799.0 end cast

102-9 06.03.05 06:06 65°34.44  S 36°30.86  W 4801.0 MUC start cast
06.03.05 07:33 65°34.40  S 36°31.07  W 4804.0 at depth
06.03.05 09:02 65°34.35  S 36°31.16  W 4802.0 end cast

102-10 06.03.05 09:23 65°34.39  S 36°31.10  W 4802.0 GKG start cast
06.03.05 10:52 65°34.34  S 36°31.22  W 4801.0 at depth
06.03.05 12:18 65°34.41  S 36°31.16  W 4801.0 end cast

102-11 06.03.05 13:07 65°31.29  S 36°36.40  W 4795.0 AGT start cast
06.03.05 15:20 65°35.40  S 36°29.00  W 4794.0 start trawling
06.03.05 15:30 65°35.51  S 36°28.83  W 4797.0 stop trawling

102-12 06.03.05 18:20 65°36.38  S 36°27.48  W 4802.0 ATC released
102-11 06.03.05 18:41 65°36.42  S 36°27.38  W 4801.0 AGT end cast
102-12 06.03.05 20:24 65°36.00  S 36°29.89  W 4797.0 ATC recovered
102-13 06.03.05 20:56 65°33.16  S 36°33.32  W 4822.0 EBS start cast

06.03.05 23:06 65°34.32  S 36°31.32  W 4805.0 start trawling
06.03.05 23:16 65°34.40  S 36°31.07  W 4803.0 stop trawling
07.03.05 11:18 65°35.43  S 36°33.04  W 4799.0 end cast

102-15 07.03.05 11:44 65°34.80  S 36°41.72  W 4797.0 STR start cast
07.03.05 13:51 65°28.25  S 37°33.10  W 4768.0 end cast

103-1 07.03.05 14:12 65°27.42  S 37°39.19  W 4768.0 CTD/RO start cast
07.03.05 15:40 65°27.53  S 37°39.34  W 4764.0 at depth
07.03.05 16:53 65°27.59  S 37°39.14  W 4770.0 end cast

103-2 07.03.05 17:14 65°26.92  S 37°43.28  W 4766.0 STR start cast
07.03.05 19:49 65°19.21  S 38°43.55  W 4800.0 end cast

104-1 07.03.05 20:08 65°18.66  S 38°47.67  W 4801.0 CTD/RO start cast
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07.03.05 21:38 65°18.63  S 38°47.90  W 4803.0 at depth
07.03.05 23:00 65°18.63  S 38°48.00  W 4795.0 end cast

105-1 08.03.05 01:56 65°9.87  S 39°56.43  W 4809.0 CTD/RO start cast
08.03.05 03:28 65°9.88  S 39°56.26  W 4806.0 at depth
08.03.05 04:45 65°9.91  S 39°56.53  W 4809.0 end cast

105-2 08.03.05 04:51 65°10.02  S 39°56.70  W 4809.0 AFLOAT deployed
106-1 08.03.05 08:04 65°1.03  S 41°4.57  W 4760.0 CTD/RO start cast

08.03.05 09:34 65°0.94  S 41°4.51  W 4782.0 at depth
08.03.05 10:47 65°0.80  S 41°3.74  W 4783.0 end cast

106-2 08.03.05 11:16 65°0.48  S 41°8.14  W 4783.0 STR start cast
08.03.05 13:50 end cast

107-1 08.03.05 14:19 64°52.54  S 42°11.47  W 4737.0 CTD/RO start cast
08.03.05 15:46 64°52.49  S 42°10.70  W 4734.0 at depth
08.03.05 17:00 64°52.19  S 42°10.57  W 4736.0 end cast

108-1 08.03.05 21:09 64°43.19  S 43°18.89  W 4693.0 CTD/RO start cast
08.03.05 22:36 64°43.22  S 43°18.92  W 4695.0 at depth
08.03.05 23:55 64°43.26  S 43°18.96  W 4695.0 end cast

108-2 08.03.05 23:58 64°43.36  S 43°18.83  W 4694.0 NFLOAT deployed
109-1 09.03.05 03:17 64°34.56  S 44°25.91  W 4608.0 CTD/RO start cast

09.03.05 04:43 64°34.57  S 44°25.85  W 4608.0 at depth
09.03.05 05:54 64°34.65  S 44°26.20  W 4605.0 end cast

110-1 09.03.05 14:17 64°56.35  S 43°8.02  W 4695.0 ATC start cast
110-2 09.03.05 14:30 64°56.92  S 43°6.96  W 4700.0 AGT start cast

09.03.05 16:35 65°0.79  S 43°0.41  W 4701.0 start trawling
09.03.05 16:45 65°0.85  S 43°0.25  W 4704.0 stop trawling
09.03.05 19:44 65°2.00  S 42°58.33  W 4695.0 end cast

110-3 09.03.05 20:34 64°59.96  S 43°2.04  W 4699.0 SPI start cast
09.03.05 21:48 64°59.96  S 43°1.99  W 4701.0 at depth
09.03.05 23:50 64°59.99  S 43°1.96  W 4702.0 end cast

110-4 10.03.05 00:11 64°59.99  S 43°1.94  W 4703.0 MUC start cast
10.03.05 01:42 64°59.95  S 43°1.97  W 4700.0 at depth
10.03.05 03:08 64°60.00  S 43°1.87  W 4700.0 end cast

110-5 10.03.05 03:33 65°0.05  S 43°2.15  W 4700.0 GKG start cast
10.03.05 05:00 65°0.00  S 43°2.01  W 4702.0 at depth
10.03.05 06:28 65°0.06  S 43°1.88  W 4701.0 end cast

110-6 10.03.05 06:38 65°0.04  S 43°1.90  W 4702.0 MUC start cast
10.03.05 08:11 64°59.98  S 43°2.00  W 4700.0 at depth
10.03.05 09:38 65°0.01  S 43°2.01  W 4700.0 end cast

110-7 10.03.05 09:49 65°0.00  S 43°2.00  W 4701.0 GKG start cast
10.03.05 11:15 65°0.01  S 43°1.99  W 4700.0 at depth
10.03.05 12:38 64°59.98  S 43°2.05  W 4697.0 end cast

110-8 10.03.05 13:05 64°58.95  S 43°1.97  W 4701.0 EBS start cast
10.03.05 15:20 65°0.52  S 43°2.09  W 4698.0 start trawling
10.03.05 15:30 65°0.68  S 43°2.16  W 4696.0 stop trawling
10.03.05 17:52 65°1.44  S 43°2.09  W 4695.0 end cast

110-9 10.03.05 18:49 64°56.43  S 43°8.11  W 4693.0 ATC released
10.03.05 20:58 64°56.45  S 43°7.64  W 4699.0 end cast

110-10 10.03.05 21:45 65°0.02  S 43°2.16  W 4703.0 GKG start cast
10.03.05 23:14 65°0.02  S 43°1.97  W 4704.0 at depth
11.03.05 00:39 65°0.07  S 43°1.95  W 4700.0 end cast

110-11 11.03.05 00:56 65°0.05  S 43°2.04  W 4701.0 CTD/RO start cast
11.03.05 02:27 65°0.02  S 43°2.01  W 4700.0 at depth
11.03.05 03:25 65°0.02  S 43°1.94  W 4701.0 end cast
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110-12 11.03.05 03:38 64°59.52  S 43°1.82  W 4703.0 STR start cast

11.03.05 10:25 64°25.73  S 45°32.60  W 4486.0 end cast
111-1 11.03.05 10:42 64°25.72  S 45°32.77  W 4486.0 CTD/RO start cast

11.03.05 12:08 64°25.67  S 45°32.81  W 4483.0 at depth
11.03.05 13:22 64°25.46  S 45°32.88  W 4491.0 end cast

112-1 11.03.05 15:02 64°21.38  S 46°4.60  W 4480.0 CTD/RO start cast
11.03.05 16:27 64°21.32  S 46°3.80  W 4479.0 at depth
11.03.05 17:32 64°21.22  S 46°3.21  W 4475.0 end cast

112-2 11.03.05 17:39 64°21.53  S 46°3.97  W 4477.0 STR start cast
11.03.05 19:03 64°17.58  S 46°33.90  W 4434.0 end cast

113-1 11.03.05 19:33 64°17.21  S 46°39.08  W 4419.0 CTD/RO start cast
11.03.05 21:01 64°16.99  S 46°38.73  W 4420.0 at depth
11.03.05 22:11 64°16.52  S 46°37.96  W 4419.0 end cast

114-1 12.03.05 00:15 64°12.52  S 47°11.43  W 4292.0 CTD/RO start cast
12.03.05 01:37 64°11.84  S 47°10.71  W 4294.0 at depth
12.03.05 02:44 64°11.44  S 47°10.65  W 4294.0 end cast

115-1 12.03.05 05:07 64°7.83  S 47°45.24  W 4188.0 CTD/RO start cast
12.03.05 06:26 64°8.25  S 47°45.10  W 4187.0 at depth
12.03.05 07:35 64°8.65  S 47°44.40  W 4190.0 end cast

116-1 12.03.05 10:17 64°4.54  S 48°17.23  W 3999.0 CTD/RO start cast
12.03.05 11:32 64°3.86  S 48°16.63  W 4013.0 at depth
12.03.05 12:35 64°3.32  S 48°16.58  W 4021.0 end cast

117-1 12.03.05 23:34 63°58.51  S 48°50.68  W 3744.0 CTD/RO start cast
13.03.05 00:49 63°57.52  S 48°49.39  W 3733.0 at depth
13.03.05 01:51 63°56.80  S 48°48.87  W 3711.0 end cast

118-1 13.03.05 06:23 63°53.23  S 49°26.40  W 3389.0 CTD/RO start cast
13.03.05 07:28 63°53.18  S 49°25.46  W 3385.0 at depth
13.03.05 08:24 63°53.05  S 49°24.27  W 3381.0 end cast

119-1 13.03.05 12:12 63°45.72  S 49°52.83  W 2957.0 CTD/RO start cast
13.03.05 13:09 63°44.90  S 49°52.88  W 2943.0 at depth
13.03.05 13:58 63°44.33  S 49°53.01  W 2927.0 end cast

120-1 13.03.05 17:19 63°47.01  S 50°18.07  W 2716.0 CTD/RO start cast
13.03.05 18:13 63°46.89  S 50°17.59  W 2718.0 at depth
13.03.05 19:11 63°46.59  S 50°16.76  W 2726.0 end cast

121-1 13.03.05 21:32 63°45.67  S 50°53.19  W 2534.0 CTD/RO start cast
13.03.05 22:24 63°44.93  S 50°52.58  W 2539.0 at depth
13.03.05 23:18 63°44.03  S 50°52.39  W 2545.0 end cast

121-2 13.03.05 23:35 63°44.68  S 50°50.75  W 2555.0 MOR start deployment
14.03.05 02:47 63°42.20  S 50°52.22  W 2544.0 end deployment

121-3 14.03.05 04:24 63°41.62  S 50°45.45  W 2597.0 SPI start cast
14.03.05 05:13 63°41.64  S 50°44.92  W 2602.0 at depth
14.03.05 07:04 63°41.12  S 50°44.47  W 2606.0 end cast

121-4 14.03.05 07:18 63°41.04  S 50°44.51  W 2606.0 MUC start cast
14.03.05 08:08 63°40.99  S 50°44.29  W 2609.0 at depth
14.03.05 09:00 63°41.09  S 50°44.31  W 2611.0 end cast

121-5 14.03.05 09:28 63°41.07  S 50°44.23  W 2610.0 GKG start cast
14.03.05 10:19 63°40.50  S 50°44.37  W 2611.0 at depth
14.03.05 11:08 63°39.94  S 50°44.52  W 2610.0 end cast

121-6 14.03.05 11:22 63°39.74  S 50°44.48  W 2612.0 MUC start cast
14.03.05 12:17 63°39.01  S 50°44.23  W 2618.0 at depth
14.03.05 13:11 63°38.31  S 50°43.59  W 2627.0 end cast

121-7 14.03.05 14:07 63°37.43  S 50°45.11  W 2603.0 AGT start cast
14.03.05 15:15 63°34.92  S 50°41.97  W 2616.0 start trawling
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14.03.05 15:25 63°34.65  S 50°41.68  W 2617.0 stop trawling
14.03.05 17:03 63°33.85  S 50°41.12  W 2614.0 end cast

121-8 14.03.05 20:22 63°42.25  S 50°52.25  W 2545.0 MOR location
121-9 14.03.05 22:00 63°41.94  S 50°43.14  W 2621.0 GKG start cast

14.03.05 22:50 63°41.74  S 50°42.99  W 2621.0 at depth
14.03.05 23:48 63°41.46  S 50°42.79  W 2624.0 end cast

121-10 15.03.05 01:24 63°38.62  S 50°37.67  W 2665.0 EBS start cast
15.03.05 02:34 63°37.73  S 50°38.09  W 2663.0 start trawling
15.03.05 02:44 63°37.55  S 50°38.37  W 2659.0 stop trawling
15.03.05 04:06 63°36.93  S 50°37.78  W 2658.0 end cast

121-11 15.03.05 04:44 63°36.52  S 50°37.18  W 2658.0 GKG start cast
15.03.05 05:32 63°36.19  S 50°37.15  W 2657.0 at depth
15.03.05 06:28 63°36.02  S 50°37.26  W 2654.0 end cast

122-1 15.03.05 13:02 63°36.79  S 51°24.22  W 2179.0 CTD/RO start cast
15.03.05 13:45 63°36.52  S 51°24.03  W 2169.0 at depth
15.03.05 14:27 63°36.23  S 51°24.00  W 2161.0 end cast

122-2 15.03.05 15:37 63°32.10  S 51°36.39  W 1866.0 STR start cast
15.03.05 16:27 63°28.17  S 51°50.68  W 1231.0 end cast

123-1 15.03.05 16:55 63°29.67  S 51°48.14  W 1329.0 CTD/RO start cast
15.03.05 17:25 63°29.47  S 51°48.11  W 1327.0 at depth
15.03.05 18:01 63°29.43  S 51°48.60  W 1314.0 end cast

123-2 15.03.05 18:07 63°29.44  S 51°48.65  W 1311.0 NFLOAT start cast
124-1 15.03.05 19:53 63°27.94  S 52°18.38  W 741.3 CTD/RO start cast

15.03.05 20:11 63°28.04  S 52°18.39  W 743.5 at depth
15.03.05 20:32 63°28.13  S 52°18.37  W 746.3 end cast

125-1 15.03.05 22:24 63°22.75  S 52°49.32  W 468.1 CTD/RO start cast
15.03.05 22:38 63°22.75  S 52°49.69  W 467.0 at depth
15.03.05 22:53 63°22.81  S 52°50.02  W 468.4 end cast

126-1 16.03.05 00:49 63°17.73  S 53°17.01  W 430.1 CTD/RO start cast
16.03.05 01:02 63°17.69  S 53°17.09  W 429.5 at depth
16.03.05 01:16 63°17.65  S 53°17.18  W 429.8 end cast

127-1 16.03.05 04:25 63°13.69  S 53°41.27  W 334.8 CTD/RO start cast
16.03.05 04:36 63°13.71  S 53°41.15  W 338.3 at depth
16.03.05 04:53 63°13.74  S 53°40.92  W 343.3 end cast

128-1 16.03.05 07:22 63°8.67  S 54°9.04  W 263.2 CTD/RO start cast
16.03.05 07:30 63°8.72  S 54°9.05  W 260.9 at depth
16.03.05 07:40 63°8.76  S 54°9.01  W 261.8 end cast

129-1 16.03.05 09:26 63°3.92  S 54°37.14  W 457.4 CTD/RO start cast
16.03.05 09:37 63°3.79  S 54°37.34  W 440.3 at depth
16.03.05 09:53 63°3.73  S 54°37.54  W 420.9 end cast

130-1 16.03.05 11:33 62°58.12  S 54°5.66  W 319.0 CTD/RO start cast
16.03.05 11:44 62°58.09  S 54°5.54  W 318.3 at depth
16.03.05 11:55 62°58.09  S 54°5.44  W 317.8 end cast

131-1 16.03.05 13:33 62°52.65  S 53°34.36  W 379.8 CTD/RO start cast
16.03.05 13:43 62°52.48  S 53°34.14  W 371.4 at depth
16.03.05 14:00 62°52.33  S 53°33.71  W 355.8 end cast

132-1 16.03.05 14:57 62°50.27  S 53°19.56  W 583.4 CTD/RO start cast
16.03.05 15:13 62°50.15  S 53°19.49  W 592.4 at depth
16.03.05 15:32 62°50.19  S 53°19.60  W 588.5 end cast

133-1 16.03.05 16:54 62°47.54  S 53°3.86  W 1368.0 CTD/RO start cast
16.03.05 17:22 62°47.48  S 53°3.75  W 1383.0 at depth
16.03.05 17:52 62°47.40  S 53°3.82  W 1391.0 end cast

133-2 16.03.05 18:35 62°46.95  S 53°1.72  W 1549.0 EBS start cast
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16.03.05 19:17 62°46.49  S 53°3.50  W 1584.0 start trawling
16.03.05 19:27 62°46.38  S 53°3.98  W 1579.0 stop trawling
16.03.05 20:13 62°46.23  S 53°4.54  W 1561.0 end cast

134-1 16.03.05 21:21 62°45.36  S 52°48.61  W 2514.0 CTD/RO start cast
16.03.05 22:10 62°45.30  S 52°49.02  W 2467.0 at depth
16.03.05 22:53 62°45.41  S 52°49.17  W 2446.0 end cast

135-1 17.03.05 00:00 62°42.37  S 52°34.52  W 2839.0 CTD/RO start cast
17.03.05 00:54 62°42.51  S 52°34.56  W 2823.0 at depth
17.03.05 01:44 62°42.67  S 52°34.45  W 2808.0 end cast

136-1 17.03.05 02:45 62°39.94  S 52°17.94  W 3042.0 CTD/RO start cast
17.03.05 03:43 62°40.05  S 52°17.84  W 3040.0 at depth
17.03.05 04:39 62°40.07  S 52°17.35  W 3043.0 end cast

137-1 17.03.05 05:39 62°37.36  S 52°2.38  W 3122.0 CTD/RO start cast
17.03.05 06:39 62°37.77  S 52°2.03  W 3128.0 at depth
17.03.05 07:31 62°38.12  S 52°1.48  W 3134.0 end cast

138-1 17.03.05 09:26 62°32.20  S 51°32.33  W 3284.0 CTD/RO start cast
17.03.05 10:29 62°32.34  S 51°32.81  W 3283.0 at depth
17.03.05 11:25 62°32.50  S 51°32.90  W 3282.0 end cast

139-1 17.03.05 13:15 62°27.46  S 51°3.01  W 3373.0 CTD/RO start cast
17.03.05 14:20 62°27.48  S 51°2.62  W 3373.0 at depth
17.03.05 15:27 62°27.49  S 51°2.65  W 3374.0 end cast

140-1 17.03.05 17:40 62°21.58  S 50°31.11  W 3408.0 CTD/RO start cast
17.03.05 18:45 62°21.36  S 50°30.10  W 3413.0 at depth
17.03.05 19:37 62°21.31  S 50°29.65  W 3416.0 end cast

141-1 17.03.05 21:30 62°16.00  S 50°0.76  W 3448.0 CTD/RO start cast
17.03.05 22:37 62°15.43  S 50°0.04  W 3437.0 at depth
17.03.05 23:36 62°15.11  S 49°59.67  W 3438.0 end cast

142-1 18.03.05 01:13 62°12.40  S 49°31.67  W 3411.0 ATC deployed
142-2 18.03.05 01:39 62°10.93  S 49°32.10  W 3409.0 CTD/RO start cast

18.03.05 02:46 62°11.00  S 49°31.80  W 3407.0 at depth
18.03.05 03:45 62°11.16  S 49°30.89  W 3409.0 end cast

142-3 18.03.05 03:56 62°11.18  S 49°30.61  W 3407.0 SPI start cast
18.03.05 05:02 62°11.28  S 49°29.80  W 3405.0 at depth
18.03.05 06:58 62°11.85  S 49°28.99  W 3407.0 end cast

142-4 18.03.05 07:13 62°11.84  S 49°29.02  W 3407.0 MUC start cast
18.03.05 08:18 62°12.02  S 49°27.67  W 3408.0 at depth
18.03.05 09:26 62°12.11  S 49°26.33  W 3403.0 end cast

142-5 18.03.05 09:46 62°11.65  S 49°27.68  W 3406.0 EBS start cast
18.03.05 11:18 62°11.21  S 49°29.40  W 3408.0 start trawling
18.03.05 11:28 62°11.24  S 49°29.68  W 3405.0 stop trawling
18.03.05 13:13 62°11.41  S 49°29.87  W 3405.0 end cast

142-6 18.03.05 13:47 62°12.49  S 49°25.17  W 3403.0 AGT start cast
18.03.05 15:21 62°9.93  S 49°30.47  W 3403.0 start trawling
18.03.05 15:31 62°9.80  S 49°30.59  W 3404.0 stop trawling
18.03.05 17:44 62°9.84  S 49°30.88  W 3406.0 end cast

142-7 18.03.05 18:30 62°11.08  S 49°29.68  W 3406.0 GKG start cast
18.03.05 19:31 62°11.61  S 49°29.45  W 3406.0 at depth
18.03.05 20:37 62°12.12  S 49°28.14  W 3408.0 end cast

142-8 18.03.05 20:43 62°12.18  S 49°28.18  W 3407.0 ATC released
18.03.05 22:49 62°12.36  S 49°30.20  W 3413.0 recovered

142-9 18.03.05 23:17 62°11.09  S 49°29.49  W 3408.0 MUC start cast
19.03.05 00:20 62°10.67  S 49°28.87  W 3407.0 at depth
19.03.05 01:30 62°10.36  S 49°28.45  W 3403.0 end cast
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142-10 19.03.05 01:47 62°10.27  S 49°28.28  W 3407.0 GKG start cast

19.03.05 02:47 62°10.36  S 49°28.43  W 3405.0 at depth
19.03.05 03:53 62°10.51  S 49°27.86  W 3408.0 end cast

143-1 19.03.05 05:54 62°5.48  S 49°1.09  W 3395.0 CTD/RO start cast
19.03.05 07:00 62°5.75  S 49°0.57  W 3394.0 at depth
19.03.05 07:56 62°6.05  S 49°0.26  W 3394.0 end cast

144-1 19.03.05 09:54 62°0.39  S 48°30.44  W 3339.0 CTD/RO start cast
19.03.05 10:59 62°0.21  S 48°30.45  W 3337.0 at depth
19.03.05 11:50 62°0.14  S 48°30.53  W 3338.0 end cast

145-1 19.03.05 13:32 61°55.15' S 48°1.95' W 3251.0 CTD/RO start cast
19.03.05 14:35 61°55.18' S 48°1.96' W 3250.0 at depth
19.03.05 15:33 61°55.22' S 48°2.05' W 3249.0 end cast

146-1 19.03.05 17:21 61°49.76' S 47°31.29' W 2528.0 CTD/RO start cast
19.03.05 18:09 61°49.76' S 47°30.84' W 2480.0 at depth
19.03.05 18:51 61°49.52' S 47°30.76' W 2432.0 end cast

147-1 19.03.05 19:43 61°47.21' S 47°16.92' W 1402.0 CTD/RO start cast
19.03.05 20:11 61°47.12' S 47°16.64' W 1427.0 at depth
19.03.05 20:40 61°47.02' S 47°16.45' W 1426.0 at depth

148-1 19.03.05 21:53 61°44.63' S 47°2.15' W 1284.0 ATC deployed
148-2 19.03.05 22:15 61°44.36' S 47°1.04' W 1202.0 CTD/RO start cast

19.03.05 22:41 61°44.40' S 47°1.01' W 1199.0 at depth
19.03.05 23:03 61°44.27' S 47°1.23' W 1215.0 end cast

149-1 20.03.05 00:40 61°39.45' S 46°32.81' W 464.1 CTD/RO start cast
20.03.05 00:54 61°39.51' S 46°32.73' W 466.0 at depth
20.03.05 01:06 61°39.49' S 46°32.75' W 465.5 end cast

150-1 20.03.05 04:05 61°48.61' S 47°28.38' W 2018.0 SPI start cast
20.03.05 04:47 61°48.57' S 47°28.14' W 1982.0 at depth
20.03.05 06:19 61°48.59' S 47°27.88' W 1967.0 end cast

150-2 20.03.05 06:31 61°48.61' S 47°27.70' W 1956.0 MUC start cast
20.03.05 07:10 61°48.59' S 47°27.45' W 1953.0 at depth
20.03.05 07:51 61°48.56' S 47°27.45' W 1941.0 end cast

150-3 20.03.05 08:05 61°48.58' S 47°27.49' W 1943.0 GKG start cast
20.03.05 08:41 61°48.63' S 47°27.67' W 1956.0 at depth
20.03.05 09:20 61°48.67' S 47°28.25' W 2030.0 end cast

150-4 20.03.05 09:27 61°48.60' S 47°28.34' W  2015.0 MUC start cast
20.03.05 10:10 61°48.46' S 47°28.69' W  2017.0 at depth
20.03.05 10:50 61°48.63' S 47°28.59' W  2048.0 end cast

150-5 20.03.05 11:04 61°48.61' S 47°28.64' W  2045.0 GKG start cast
20.03.05 11:46 61°49.08' S 47°28.20' W 2151.0 at depth
20.03.05 12:27 61°48.96' S 47°28.34' W 2150.0 end cast

150-6 20.03.05 12:50 61°49.20' S 47°27.50' W 1982.0 EBS start cast
20.03.05 13:43 61°48.70' S 47°28.04' W 1996.0 start trawling
20.03.05 13:53 61°48.57' S 47°28.19' W 1993.0 stop trawling
20.03.05 14:56 61°48.52' S 47°28.38' W 1999.0 end cast

150-7 20.03.05 15:25 61°50.01' S 47°26.53' W 1938.0 AGT start cast
20.03.05 16:21 61°48.32' S 47°28.45' W 1970.0 start trawling
20.03.05 16:31 61°48.20' S 47°28.64' W 1954.0 stop trawling
20.03.05 17:57 61°48.28' S 47°29.27' W 2022.0 end cast

150-8 20.03.05 18:37 61°48.60' S 47°27.37' W 1940.0 MUC start cast
20.03.05 19:14 61°48.56' S 47°27.48' W 1942.0 at depth
20.03.05 19:55 61°48.49' S 47°27.85' W 1963.0 end cast

151-1 20.03.05 21:25 61°46.21' S 47°6.40' W 1188.0 AGT start cast
20.03.05 21:57 61°45.46' S 47°7.57' W 1181.0 start trawling
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20.03.05 22:07 61°45.34' S 47°7.78' W 1188.0 stop trawling
20.03.05 22:53 61°45.37' S 47°7.78' W 1188.0 end cast

151-2 20.03.05 23:17 61°45.56' S 47°7.41' W 1179.0 SPI start cast
20.03.05 23:40 61°45.58' S 47°7.48' W 1180.0 at depth
21.03.05 01:00 61°45.64' S 47°7.99' W 1186.0 end cast

151-3 21.03.05 01:14 61°45.58' S 47°7.10' W 1175.0 MUC start cast
21.03.05 01:42 61°45.50' S 47°7.50' W 1180.0 at depth
21.03.05 02:07 61°45.62' S 47°7.51' W 1180.0 end cast

151-4 21.03.05 02:21 61°45.47' S 47°7.67' W 1183.0 GKG start cast
21.03.05 02:45 61°45.50' S 47°7.57' W 1181.0 at depth
21.03.05 03:09 61°45.57' S 47°7.52' W 1180.0 end cast

151-5 21.03.05 03:20 61°45.56' S 47°7.55' W 1180.0 MUC start cast
21.03.05 03:44 61°45.55' S 47°7.52' W 1180.0 at depth
21.03.05 04:08 61°45.55' S 47°7.38' W 1179.0 end cast

151-6 21.03.05 04:27 61°45.56' S 47°7.49' W 1180.0 GKG start cast
21.03.05 04:52 61°45.55' S 47°7.56' W 1180.0 at depth
21.03.05 05:16 61°45.59' S 47°7.40' W 1180.0 end cast

151-7 21.03.05 05:32 61°45.67' S 47°7.18' W 1179.0 EBS start cast
21.03.05 06:04 61°45.52' S 47°7.68' W 1182.0 start trawling
21.03.05 06:14 61°45.42' S 47°8.04' W 1185.0 stop trawling
21.03.05 06:51 61°45.32' S 47°8.14' W 1187.0 end cast

151-8 21.03.05 07:14 61°45.71' S 47°7.34' W 1181.0 MUC start cast
21.03.05 07:37 61°45.67' S 47°7.23' W 1179.0 at depth
21.03.05 08:02 61°45.56' S 47°7.27' W 1180.0 end cast

151-9 21.03.05 09:37 61°44.74' S 47°2.12' W 1269.0 ATC recovered
151-10 21.03.05 10:19 61°45.68' S 47°7.92' W 1183.0 STR start cast

22.03.05 14:31 62°17.29' S 58°40.92' W 437.7 end cast
152-1 23.03.05 00:46 62°20.06' S 57°54.11' W 1996.0 SPI start cast

23.03.05 01:25 62°20.00' S 57°53.98' W 1996.0 at depth
23.03.05 02:56 62°19.98' S 57°54.01' W 1999.0 end cast

152-2 23.03.05 03:10 62°20.01' S 57°53.99' W 1998.0 MUC start cast
23.03.05 03:48 62°19.95' S 57°54.00' W 1996.0 at depth
23.03.05 04:28 62°19.87' S 57°53.99' W 1998.0 end cast

152-3 23.03.05 04:46 62°20.10' S 57°54.24' W 1998.0 GKG start cast
23.03.05 05:25 62°19.98' S 57°54.02' W 1995.0 at depth
23.03.05 06:06 62°19.88' S 57°53.81' W 1997.0 end cast

152-4 23.03.05 06:17 62°20.16' S 57°54.33' W 1997.0 MUC start cast
23.03.05 06:58 62°19.98' S 57°54.00' W 2000.0 at depth
23.03.05 07:39 62°19.92' S 57°54.05' W 1998.0 end cast

152-5 23.03.05 07:59 62°19.98' S 57°53.88' W 1996.0 GKG start cast
23.03.05 08:40 62°19.94' S 57°53.88' W 1996.0 at depth
23.03.05 09:17 62°19.91' S 57°53.74' W 1997.0 end cast

152-6 23.03.05 09:43 62°20.81' S 57°52.88' W 2001.0 EBS start cast
23.03.05 10:41 62°20.11' S 57°53.59' W 1996.0 start trawling
23.03.05 10:51 62°19.96' S 57°53.78' W 1999.0 stop trawling
23.03.05 11:54 62°19.80' S 57°53.44' W 1998.0 end cast

152-7 23.03.05 22:27 62°20.89' S 57°50.50' W 2006.0 AGT start cast
23.03.05 23:23 62°19.95' S 57°53.73' W 1998.0 start trawling
23.03.05 23:33 62°19.87' S 57°54.09' W 1998.0 stop trawling
24.03.05 00:54 62°19.85' S 57°53.87' W 1997.0 end cast

152-8 24.03.05 01:11 62°19.90' S 57°53.72' W 1995.0 CTD/RO start cast
24.03.05 01:49 62°19.85' S 57°53.80' W 1997.0 at depth
24.03.05 02:35 62°19.71' S 57°53.88' W 1997.0 end cast
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152-9 24.03.05 03:07 62°22.45' S 58°4.20' W 1984.0 STR start cast

24.03.05 09:50 62°59.62' S 60°29.45' W 66.3 end cast
152-10 24.03.05 12:16 63°9.65' S 60°53.52' W 794.4 STR start cast

25.03.05 17:35 67°41.16' S 68°11.43' W 547.2 end cast
152-11 26.03.05 23:49 67°47.92' S 68°38.07' W 250.0 STR start cast

27.03.05 16:00 65°18.35' S 65°56.99' W 391.0 end cast
152-12 27.03.05 18:38 65°13.12' S 65°40.25' W 513.0 STR start cast

28.03.05 00:19 64°51.42' S 63°13.56' W 281.9 end cast
152-13 28.03.05 15:46 64°31.72' S 62°28.61' W 604.1 STR start cast

29.03.05 02:55 63°18.09' S 64°36.48' W 2158.0 end cast
153-1 29.03.05 03:00 63°18.17' S 64°36.57' W 2160.0 ATC deployed
153-2 29.03.05 03:55 63°19.36' S 64°36.88' W 2087.0 SPI start cast

29.03.05 04:40 63°19.38' S 64°36.80' W 2079.0 at depth
29.03.05 06:10 63°19.37' S 64°36.55' W 2068.0 end cast

153-3 29.03.05 06:36 63°19.34' S 64°36.96' W 2088.0 MUC start cast
29.03.05 07:16 63°19.41' S 64°36.77' W 2077.0 at depth
29.03.05 07:57 63°19.34' S 64°36.78' W 2083.0 end cast

153-4 29.03.05 08:14 63°19.33' S 64°36.87' W 2087.0 GKG start cast
29.03.05 08:52 63°19.35' S 64°36.79' W 2079.0 at depth
29.03.05 09:37 63°19.36' S 64°36.99' W 2092.0 end cast

153-5 29.03.05 09:43 63°19.37' S 64°36.98' W 2090.0 MUC start cast
29.03.05 10:22 63°19.41' S 64°36.82' W 2079.0 at depth
29.03.05 11:04 63°19.39' S 64°37.04' W 2089.0 end cast

153-6 29.03.05 11:16 63°19.43' S 64°36.97' W 2080.0 GKG start cast
29.03.05 11:56 63°19.41' S 64°36.85' W 2081.0 at depth
29.03.05 12:37 63°19.57' S 64°36.87' W 2063.0 end cast

153-7 29.03.05 12:57 63°19.86' S 64°36.37' W 2006.0 EBS start cast
29.03.05 13:51 63°19.31' S 64°36.94' W 2092.0 start trawling
29.03.05 14:01 63°19.15' S 64°37.18' W 2118.0 stop trawling
29.03.05 15:08 63°19.35' S 64°37.89' W 2102.0 end cast

153-8 29.03.05 15:50 63°21.16' S 64°36.43' W 1766.0 AGT start cast
29.03.05 16:48 63°19.21' S 64°37.07' W 2108.0 start trawling
29.03.05 16:58 63°19.10' S 64°37.13' W 2124.0 stop trawling

153-9 29.03.05 18:40 63°19.03' S 64°37.21' W 2132.0 ATC recovered
153-10 29.03.05 19:00 63°19.03' S 64°37.21' W 2130.0 STR start cast

29.03.05 23:57 62°35.44' S 64°36.76' W 3780.0 end cast
154-1 30.03.05 00:19 62°32.95' S 64°37.66' W 3741.0 ATC deployed
154-2 30.03.05 00:47 62°31.35' S 64°39.84' W 3801.0 SPI start cast

30.03.05 01:54 62°31.50' S 64°39.52' W 3802.0 at depth
30.03.05 03:47 62°31.49' S 64°39.72' W 3802.0 end cast

154-3 30.03.05 04:08 62°31.47' S 64°39.68' W 3802.0 MUC start cast
30.03.05 05:18 62°31.52' S 64°39.64' W 3801.0 at depth
30.03.05 06:29 62°31.46' S 64°39.54' W 3801.0 end cast

154-4 30.03.05 06:47 62°31.53' S 64°39.69' W 3800.0 GKG start cast
30.03.05 07:54 62°31.46' S 64°39.42' W 3802.0 at depth
30.03.05 09:07 62°31.51' S 64°39.78' W 3799.0 end cast

154-5 30.03.05 09:14 62°31.50' S 64°39.80' W 3797.0 MUC start cast
30.03.05 10:22 62°31.55' S 64°39.47' W 3801.0 at depth
30.03.05 11:35 62°31.49' S 64°39.52' W 3801.0 end cast

154-6 30.03.05 11:48 62°31.51' S 64°39.51' W 3800.0 GKG start cast
30.03.05 12:55 62°31.50' S 64°39.54' W 3802.0 at depth
30.03.05 14:06 62°31.53' S 64°39.72' W 3803.0 end cast

154-7 30.03.05 14:56 62°32.84' S 64°32.19' W 3922.0 AGT start cast
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30.03.05 16:39 62°31.37' S 64°40.20' W 3798.0 start trawling
30.03.05 16:49 62°31.33' S 64°40.52' W 3799.0 stop trawling
30.03.05 19:17 62°31.40' S 64°42.05' W 3807.0 end cast

154-8 30.03.05 20:31 62°33.46' S 64°37.57' W 3744.0 ATC recovered
154-9 30.03.05 20:50 62°32.63' S 64°39.47' W 3774.0 EBS start cast

30.03.05 22:30 62°31.47' S 64°39.45' W 3804.0 start trawling
30.03.05 22:40 62°31.36' S 64°39.25' W 3808.0 stop trawling
31.03.05 00:33 62°31.80' S 64°38.47' W 3812.0 end cast

154-10 31.03.05 01:03 62°30.89' S 64°33.62' W 3914.0 STR start cast
31.03.05 23:30 60°54.84' S 53°54.57' W 904.7 end cast

155-1 31.03.05 23:55 60°53.23' S 53°50.45' W 830.8 CTD/RO start cast
01.04.05 00:13 60°53.30' S 53°50.36' W 831.2 at depth
01.04.05 00:33 60°53.38' S 53°50.25' W 832.4 end cast

156-1 01.04.05 01:23 60°45.21' S 53°50.81' W 1636.0 CTD/RO start cast
01.04.05 01:53 60°45.42' S 53°51.07' W 1412.0 at depth
01.04.05 02:20 60°45.61' S 53°51.03' W 1338.0 end cast

157-1 01.04.05 03:12 60°37.16' S 53°50.69' W 2806.0 CTD/RO start cast
01.04.05 04:07 60°37.28' S 53°50.50' W 2803.0 at depth
01.04.05 04:52 60°37.19' S 53°49.84' W 2791.0 end cast

158-1 01.04.05 07:38 60°21.46' S 54°33.59' W 3288.0 CTD/RO start cast
01.04.05 08:40 60°21.36' S 54°33.10' W 3287.0 at depth
01.04.05 09:33 60°21.37' S 54°33.12' W 3288.0 end cast

159-1 01.04.05 12:10 60°5.95' S 55°15.74' W 3524.0 CTD/RO start cast
01.04.05 13:17 60°5.90' S 55°16.18' W 3524.0 at depth
01.04.05 14:14 60°5.85' S 55°16.34' W 3522.0 end cast

160-1 01.04.05 16:50 59°49.50' S 55°58.95' W 3585.0 CTD/RO start cast
01.04.05 17:58 59°49.72' S 55°59.54' W 3583.0 at depth
01.04.05 18:56 59°50.11' S 56°0.89' W 3590.0 end cast

161-1 01.04.05 21:35 59°32.84' S 56°41.05' W 3579.0 CTD/RO start cast
01.04.05 22:42 59°33.04' S 56°41.34' W 3579.0 at depth
01.04.05 23:40 59°33.36' S 56°41.60' W 3579.0 end cast

162-1 02.04.05 02:35 59°15.35' S 57°25.50' W 3621.0 CTD/RO start cast
02.04.05 03:43 59°15.19' S 57°25.64' W 3622.0 at depth
02.04.05 04:45 59°15.35' S 57°25.53' W 3620.0 end cast

163-1 02.04.05 08:13 58°57.49' S 58°5.94' W 3785.0 CTD/RO start cast
02.04.05 09:25 58°57.38' S 58°5.72' W 3780.0 at depth
02.04.05 10:27 58°57.32' S 58°5.90' W 3782.0 end cast

164-1 02.04.05 13:25 58°37.96' S 58°47.68' W 3915.0 CTD/RO start cast
02.04.05 14:38 58°38.29' S 58°47.40' W 3920.0 at depth
02.04.05 15:40 58°38.23' S 58°47.46' W 3922.0 end cast

165-1 02.04.05 18:43 58°19.78' S 59°31.06' W 3266.0 CTD/RO start cast
02.04.05 19:42 58°19.86' S 59°30.66' W 3080.0 at depth
02.04.05 20:32 58°19.82' S 59°30.61' W 3078.0 end cast

166-1 02.04.05 23:43 57°59.52' S 60°13.39' W 4507.0 CTD/RO start cast
03.04.05 01:09 57°59.63' S 60°13.30' W 4495.0 at depth
03.04.05 02:17 57°59.59' S 60°13.68' W 4501.0 end cast

167-1 03.04.05 05:14 57°39.12' S 60°56.07' W 3435.0 CTD/RO start cast
03.04.05 06:19 57°38.88' S 60°56.13' W 3385.0 at depth
03.04.05 07:18 57°38.82' S 60°56.38' W 3368.0 end cast

168-1 03.04.05 10:16 57°18.24' S 61°39.47' W 3793.0 CTD/RO start cast
03.04.05 11:28 57°18.16' S 61°39.39' W 3794.0 at depth
03.04.05 12:28 57°18.18' S 61°39.53' W 3795.0 end cast

169-1 03.04.05 15:22 56°56.19' S 62°21.36' W 4112.0 CTD/RO start cast



ANT-XXII/3

246

Station Date Time Latitude Longitude Depth Gear Remark
03.04.05 16:42 56°55.87' S 62°21.05' W 4100.0 at depth
03.04.05 17:46 56°55.64' S 62°21.56' W 4104.0 end cast

170-1 03.04.05 20:40 56°33.31' S 63°4.32' W 4044.0 CTD/RO start cast
03.04.05 21:54 56°33.08' S 63°5.17' W 4045.0 at depth
03.04.05 22:56 56°32.91' S 63°5.81' W 4044.0 end cast

171-1 04.04.05 01:38 56°9.68' S 63°45.96' W 4155.0 CTD/RO start cast
04.04.05 02:57 56°9.62' S 63°46.17' W 4163.0 at depth
04.04.05 04:05 56°9.57' S 63°45.87' W 4162.0 end cast

172-1 04.04.05 07:09 55°45.10' S 64°29.50' W 3778.0 CTD/RO start cast
04.04.05 08:22 55°44.74' S 64°29.20' W 3795.0 at depth
04.04.05 09:23 55°44.74' S 64°28.93' W 3796.0 end cast

173-1 04.04.05 10:43 55°36.73' N 64°43.87' E 3684.0 CTD/RO start cast
04.04.05 11:51 55°36.50' S 64°43.52' W 3699.0 at depth
04.04.05 12:51 55°36.52' S 64°43.22' W 3706.0 end cast

174-1 04.04.05 15:33 55°28.13' S 64°57.50' W 2568.0 CTD/RO at depth
04.04.05 16:14 55°27.76' S 64°56.79' W 2560.0 start cast
04.04.05 16:15 55°27.74' S 64°56.74' W 2556.0 end cast

175-1 04.04.05 17:26 55°20.51' S 65°11.44' W 1615.0 CTD/RO start cast
04.04.05 18:00 55°20.29' S 65°11.14' W 1618.0 at depth
04.04.05 18:15 55°20.14' S 65°10.90' W 1626.0 end cast



CCHDO Data Processing Notes 
 
Date Person Data Type Action Summary 
2010-08-02 Carolina Berys  CTD  Website Update  Available under 'Preliminary/Unprocessed'  
 Detailed Notes 

CTD files submitted by Hannelore Witte on 2008-10-21 available under 'Preliminary/ 
Unprocessed', unprocessed by CCHDO  

2010-08-02 Carolina Berys  Cruise Report  Website Update  Available under 'Preliminary/Unprocessed'  
 Detailed Notes 

Cruise report (in German) downloaded from 
http://epic.awi.de/epic/Main?page=abstract&static=yes&language=english&entry_dn=10538 on 
2010-08-02 available under 'Preliminary/Unprocessed', unprocessed by CCHDO.  

2010-08-02 Carolina Berys  Cruise ID  Website Update  Created Expocode, data directory  
 Detailed Notes 

I created a new Expocode and cruise entry for A12 2005 [06AQ20050102], and a directory in 
/data/co2clivar/atlantic/a12/a12_06AQ20050102/.  

2012-07-23 Bob Key  BTL  Submitted  to go online  
 Detailed Notes 

You have the CTD data and a copy (in Ger.) of the cruise report. When you process the CTDOXY 
values compare the CTD files to the values in the bottle file. The bottle file values are correct, but 
there were problems with earlier versions of the CTD data having uncalibrated CTDOXY.  

I've requested the CFC data for this cruise. If it is submitted, I'll merge and send a new bottle file  
2012-07-30 Carolina Berys  BTL  Website Updated  Available under 'Files as received'  
 Detailed Notes 

File 06AQ20050102.exc.csv containing bottle data, submitted by Bob Key on 2012-07-23, 
available under 'Files as received', unprocessed by CCHDO.  

2012-08-23 CCHDO Staff  BTL  Website Update  Available under 'Files as received'  
 Detailed Notes 

The following files are now available online under 'Files as received', unprocessed by the 
CCHDO. 

06AQ20050122.exc.csv  
2012-09-17 CCHDO Staff  BTL  Website Update  Available under 'Files as received'  
 Detailed Notes 

The following files are now available online under 'Files as received', unprocessed by the 
CCHDO. 

06AQ20050102.exc.csv 
2012-10-18 Jerry Kappa CrsRpt Submitted PDF version ready to go online 
 I've placed 1 new version of the cruise report: 

a12_06AQ20050102do.pdf 

into the co2clivar/atlantic/a12/a12_06AQ20050122/ directory. 

It includes summary pages and CCHDO data processing notes as well as a linked Table of 
Contents and links to figures, tables and appendices. 

It will be available on the cchdo website following the next update script run. 
 


