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ANT-XIV/4

Cruise Report / Fahrtbericht

1. Zusammenfassung

Auf dem Ruckreiseabschnitt (ANT-XIV/4; Fig 1.-1) der 14. Antarktisreise von
FS Polarstern, der am 21. Marz 1997 in Kapstadt begann, wurden von 13 einge-
schifften Wissenschaftlern einige zusatzliche Forschungsprojekte im Kapbecken
und im stidlichen Angolabecken durchgefihrt. Fir die Untersuchung der Ausbrei-
tung des Antarktischen Zwischenwassers (AAIW) wurde vom Institut fir Meeres-
kunde der Universitat Kiel im Rahmen eines internationalen Projektes ein System
von Schallquellen im Kapbecken verankert und 35 Driftkérper (RAFOS-Floats) zur
Lagrangeschen Strémungsmessung ausgesetzt. Bathymetrische und sediment-
akustische Untersuchungen wurden vom Fachbereich Geowissenschaften der
Universitat Bremen im Rahmen des von der Deutschen Forschungsgemeinschaft
gefbrderten Sonderforschungsbereichs "Der Sidatlantik im Spdtquartdr: Rekon-
struktion von Stoffhaushalt und Stromsystemen" im Kapbecken und en route
durchgefiihrt. Ergénzt wurden diese Arbeiten durch kontinuierliche Messungen zur
Meridionalverteilung des atmospharischen Aerosols Uber dem Atlantik. Die ge-
samte Reise, auch im Gebiet slUdlich 40 °S, war von insgesamt ruhigen Wetterver-
haltnissen (Fig 1.-2) beglnstigt, so daf3 alle Projekte ohne Ausfélle wie geplant
durchgefihrt ~ werden  konnten. Am  Morgen des 25. April lief
FS Polarstern in Bremerhaven ein.

2. Summary and Itinerary

The return cruise of RV Polarstern (ANT-XIV/4, Fig 1.-1)) from Cape Town to Bre-
merhaven was extended by several days to carry out additional research projects in
the Cape Basin. One focus was on multibeam swath sounding bathymetric and se-
diment acoustic measurements to trace the bottom water circulation as it is docu-
mented in the bottom sediments of the Cape Basin. These investigations were part
of a long term research project of the Earth Sciences Department of the University
of Bremen and AWI "The South Atlantic in the late Quaternary: Reconstruction of
sediment fluxes and current systems". Another main focus was on physical oceano-
graphic investigations on the drift and spreading of the Antarctic Internediate Water
(AAIW) in the southeastern Atlantic Ocean. Additional investigation were carried out
en route by continuously measuring the meridional distribution of atmospheric
Aerosols over the Atlantic.

RV Polarstern departed from Cape Town in the morning of 22 March heading south-
westerly for the first oceanography station which started with a CTD cast when the
shelf edge was reached. Soon an efficient routine was established comprising al-
ternating station work for CTD casts and deployment of RAFOS floats and en route
dropping of Bathyythermograph sondes (XBT) and profiling for bathymetry and sub-
bottom sounding. The first sound source mooring (K7, Fig 3.2.-1) was deployed on
24 March favoured by bright weather and calm sea. The southernmost position was
reached at 43 °S, 8 °E on 27 March. More detailed information of the oceanogra-
phic station pattern is given in Fig 3.2-1while an overview of the geophysical profi
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Fig. 1-1: Cruise track of RV Polarstem during ANT-XIV/4
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ling tracks are presented in Fig 3.3-1. Scientific station work was finished on 8 April
when a sound source mooring was deployed in the southernmost Angola Basin for
the WHOI/LDEO "Benguela Current Experiment". The following transit to Bremerha-
ven was favoured by predominantly fine weather only interrupted at Cape Finistere
by a fresh gale. RV Polarstern arrived at her home port Bremerhaven in the early
morning of 25 April to terminate her 14th Antarctic cruise.

3. Research Programmes

3.1 Meridional Distribution of the Atmospheric Aerosol
(Hartwig Gernandt, Jurgen Graser, AWI Potsdam)

During the transect ANT-XIV/4 a meridional cross section of the spectral aerosol
optical depth was obtained for the Atlantic sector under undisturbed stratospheric
conditions. One of the aims of the measurements was the investigation of the infiu-
ence of tropospheric transport processes on the atmospheric aerosol concentra-
tion. The aerosol concentration depends strongly on the actual wheather situation
and the atmospheric transport processes. For the measurements of the spectral
aerosol optical depth the Sun photometer SP2H was used. This instrument
measures the direct solar light in the spectral range from 350 nm to 1100 nm at
different wavelengths. Aerosol optical depth measurements were carried out from
43 °S to 51 °N, on 24 days during the cruise ANT-XIV/4. The first analysis of the
measurements is completed. The uncertainty of the measurement is not more than
0,008 in the aerosol optical depth.

Figure 3.1-1 shows the meridional distribution of the spectral aerosol optical depth
(daily mean values) at the wavelengths 413 nm and 866 nm. The solid and dashed
lines show the mean values of both wavelengths for the northemn and southern
hemisphere. The mean values show very clearly the differences between the
northern and southern hemisphere. The southern hemisphere is characterized by
low aerosol optical depth, like 0,074 + 0,039 at 413 nm and 0,067 + 0,042 at 866
nm. This is a typical optical depth for background areas. But in the northern
hemisphere we observed higher aerosol optical depth with high variability, like
0,229 + 0,185 at 413 nm and 0,121 + 0,069 at 866 nm. This is the typical behaviour
of an atmosphere, which is enriched with anthropogenic or natural aerosol.
Because of the ITC as border between northern and southern troposphere an
exchange of tropospheric airmass cannot be seen.

Figure 3.1-2 shows the comparison of the aerosol optical depth at 413 nm between
ANT-XIV/1 and ANT-XIV/4. The daily mean value for October 1996 were 0,176 +
0,034 for the southern hemisphere and 0,344 + 0,186 for the northern hemisphere.
We found a seasonal mean difference of about 0,1 at 413 nm for both, the northern
and the southern hemisphere between October and 1996 and March/April 1997.
Interesting is also the extremely high value north of the ITC arround 10 °N during
the cruise ANT-XIV/1 (October 1996), probably caused by transport of Sahara dust
into the Atlantic region. Further analysis is necessary and will be performed in
1997/38.
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3.2 Physical Oceanography (Olaf Boebel, Claudia Schmid, M. Jochum, fMK)

The World Ocean Circulation Experiment (WOCE; WCRP 1988) has been a driving
force in the development of Lagrangian instrumentation during the last decade.
Sub-surface drifters in particular were used extensively for the first time to explore
directly the oceanic deep and intermediate advection. The Antarctic Intermediate
Water (AAIW), found at mid-depth (around 900 m) in the southern hemisphere is
appropriate for examination by the RAFOS Technology (Rossby et al. 1986). Due to
the low salinity of the AAIW layer, it provides an excellent sound channel. This
makes it apt for the long-distance (up to 3000 km) underwater acoustic navigation
used by RAFOS floats. But beyond technica!l feasibility, its low salinity and recent
ventilation makes the AAIW of particular importance to the global ocean circulation
and the world climate (Broecker 1991, Gordon et al. 1992).

Lagrangian results (Boebel et al. 1997, Ollitrault 1995) obtained at mid-depth du-
ring the Deep Basin Experiment in the western South Atlantic are supportive of an
intermediate intra-basin anticyclonic circulation cell across the South Atlantic
(Buscaglia 1971, Reid 1989, Taft 1963, Wamer & Weiss 1992). These findings,
along with results from recent model studies (England & Garcon 1993, Marchesiello
1995 urged the extension of Lagrangian measurements into the South Atlantic
eastern basins.

During the final stage of WOCE, scientists from the United States (Lamont Doherty
Earth Observatory, LDEO; University of Rhode Island, URI, and Woods Hole Oce-
anographic Institution, WHOI), Germany (Institut fir Meereskunde Kiel, IfM) and
South Africa (Sea Fisheries Research Institute, SFRI, and the University of Cape
Town, UCT) are now in the process of launching a triplet of Lagrangian experi-
ments. The joint effort, termed KAPEX (Kap der Guten Hoffunung Experimente),
focuses on the exchange and advection of water at intermediate depth (1,000m)
around southern Africa. A total of over 100 RAFQOS drifters will be used to track the
Benguela Current and the fate of the Agulhas and South Atlantic Currents' water
during their head-on collision south of the Cape of Good Hope. A total of 10 moored
sound sources shall generate continuous tracking facilities all around southern
Africa.

Initiating this multi-lateral effort, the south-western component of KAPEX was jointly
launched by members of the IfM-Kiel and UCT during FS Polarstern cruise ANT-
XIV/4. This component, termed South Atlantic Current Experiment, focuses on the
intermediate water in the Cape Basin and its major source, the South Atlantic Cur-
rent (SAC) (Stramma & Peterson 1990) The SAC crosses the Atlantic at approxi-
mately 40 °S from west to east. Bound by the Subtropical Front to the south, it re-
presents the southern rim of the subtropical gyre. It feeds into the Cape Basin from
the south-west after crossing the Walvis Ridge. Close to the prime meridian it bifur-
cates (Garzoli & Gordon 1996). An eastward continuation as well as a northward
branch is generated. The fraction of mass flux going either way remains unknown.
The latter leg feeds the re-circulation of the anticyclonic subtropical gyre. The east-
ward flow passes to the south of the Cape of Good Hope around 40 °S, continuing
into the Indian Ocean. There part of it might become involved in the Agulhas Cur-
rent retroflection, subsequently feeding the Benguela Current (Gordon 1996), being
probably trapped by migrating Agulhas Rings.

Agulhas rings, shed by occlusions of the Agulhas Current loop at its Retroflection
(e.g. (Lutjeharms 1996) are an integral part of the hydrographic elements south-
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west of the Cape of Good Hope. These energetic rings transport warm and saity
water of Indian Ocean origin into the Cape Basin from the south-east. Due to evapo-
rative cooling, they rapidly lose their high temperature contrast with the atmosphere
and the embedding watermasses (Duncombe Rae et al. 1996). Therefore they can
only be recognised for a limited time by satellite borne Sea Surface Temperature
(SST) observations. However, their dynamic signal reaches down to the AAIW level
(Duncombe Rae 1991), making RAFOS floats suiTab to track their drift across the
Cape Basin and beyond.

During the RV Polarstern cruise ANT-XIV/4 in April-May 1997, a total of 35 RAFOS
floats were deployed at intermediate depth (Tab 3.2-1 and Fig 3.2-1). They were
programmed to carry out an underwater mission of 1.5 years in the average. Each
float deployment was accompanied by CTD hydrocasts (Tab 3.2-3 and Fig 3.2-1)
and expendable Bathythermograph sonde (XBT) drops (Tab 3.2-4) every 10 nm.
The hydrography was used to identify the various watermasses in order to optimally
place the floats and will be used to interpret the subsequent trajectories (Boebel et
al. 1995). Special attention was given to recognise possible Agulhas Rings, based
on online ship-borne Acoustic Doppler Current Profiler (ADCP) measurements, the
ships drift and the XBT survey. Thermosalinograph measurements provided infor-
mation on the corresponding near sea surface temperature and salinity signals. 4
moorings were launched, forming the Cape Basin sound source array (Fig 3.2-1,
K7-10 and Tab 3.2-2). An additional sound source was moored in the Angola Basin
(M10) on behalf of the neighbouring WHOI/LDEO "Benguela Current Experiment".

The cruise track intersected the three possible major pathways of intermediate wa-
ter into this area. The south-westward leg, departing from Cape Town towards moo-
ring K7 (Fig 3.2-1), focuses on the inter oceanic transport of AAIW, e.g. the inflow
from the south-east. As mentioned above, Agulhas Rings might be a possible con-
veyor of such an exchange. A prominent depression of all but the near-surface iso-
therms is observed in the temperature section "a" (Fig 3.2-2). The 10 °C isotherm
drops from 200 dbar to nearly 800 dbar over 100 km distance. The symmetric fea-
ture is centred around hydrocast station no. 10 at 36° 46'S 15° 46'E (Fig 3.2-3) and
spans 300 km in diameter. The density distribution (Fig 3.2-4) indicates an anticy-
clonic deep reaching feature, suggesting that this feature could be a juvenile Agul-
has Ring or the Retroflection loop itself. The dynamic signal encompasses all of the
intermediate layer, reaching down as deep as 2000 dbar, the truncation depth of
the deeper CTD stations (most of the stations were truncated at 1500 dbar, once the
AAIW layer was passed). Around 1100 dbar depth, the proposed import of Indian
Ocean intermediate water is recognised (Fig 3.2-3). There, a weak but deep salinity
minimum close to 34.4 replaces the stronger and shallower salinity minimum typical
for this regions Atlantic AAIW (S lower than 34.3 at approximately 700 dbar) (Fig
3.2-8 and Fig 3.2-10).

Simultaneous ship borne ADCP measurements (Fig 3.2-11) indicate a strong cur-
rent shear along the quasi-meridional section "a". Velocity signals averaged over
50 m to 200 m depth depict a westward flow stronger than 60 cm s-1 at the northern
end of the segment. After a steady decrease towards station no. 10 (unfortunately a
larger data segment is missing due to technical problems at the time) an eastward
flow was observed in the southern segment, reaching peak values of more than 110
cm s™1 at its southern limit. Judging from the flow fields orientation, the rotational
centre was located slightly to the east from RV Polarsterns cruise track.



While crossing this feature, it was decided to seed 3 floats (Fig 3.2-3) north of the
centre at 1050 m (nos. 183, 200 and 215). 2 further floats were seeded at and south
of the centre, (Fig 3.2-3), but at a depth of 850 dbar (no. 184) and 900 dbar (no.
216). The expected trajectories of these instruments will hopefully give final evi-
dence whether this feature is an Agulhas ring or the Agulhas Retroflection loop. The
shallower central floats are aimed to observe the long-term migration of the
possible ring and its mixing with the surrounding Atlantic AAIW. The deeper floats
shall monitor the trapping depth of the Agulhas Ring with increasing distance from
its origin and the fate of the intermediate water of Indian Ocean origin. During the
subsequent sections "b", "¢" and "d" (Fig 3.2-1) from K7 to the west it was attempted
to capture the direct escape of AAIW into the Indian Ocean as well as the AAIW
inflow into the Cape Basin. The zonal section "b" (Fig 3.2-5, top) captured a smooth
thermal structure, as to be expected for the South Atlantic Currents zonal flow field.
When taking a perpendicular southward course from XBT drop no. 53 onward
(section "c¢"), a steady shoaling of the isotherms and isohalines was detected. This
might be associated with a large scale eastward flow through this section and
farther east along section "b".In the south of section "c”, a thin and weak salinity
maximum (Fig 3.2-6) separates the low salinity of the sea surface from the minimum
at intermediate depth. Probably a continuos minimum might have been found
farther south, reaching down from the surface to mid-depth. As a result, fresh AAIW
might have been introduced there by direct downwelling to the intermediate layer.
Continuos Thermosalinograph temperature measurements and the XBT sections
(Fig 3.2-5) indicated that the 10 °C isotherm outcropped around 42 °S with slightly
higher latitudes in the east. During section "¢" the two southemmost floats were
seeded south of the 10 °C isotherm outcropping, which was used as a proxy for the
southern border of the subtropical gyre, whereas it was only one during section "d".
The fate of these floats will hopefully serve to establish a border line between the
expected northward branching of the SAC and its direct eastward continuation. On
transit from station no. 18 (end of section "¢") to station no. 20 (beginning of section
"d") the ADCP measurements (Fig 3.2-11) revealed another anticyclonic ring. This

structure, featuring homogenous velocities over the upper 400 m of up to 100 cms-1
was located around 42° 30' S, 11° 00' E. The horizontal extension was of
approximately 200 km in diameter. Whether this structure is of Agulhas Current or
Brazil Current origin remains obscure, due to the lack of further hydrographic data
during this transit. When approaching this feature from the north during section "c"
no indications towards this eddy were observed (Fig 3.2-5, bottom, cast nos. 77-83).
Directly north of it, however, a near surface depression of the isotherms is associa-
ted with a divergent average flow field (Fig 3.2-11) near the surface. Finally, leg "e"
transects the proposed intermediate subtropical gyre. Both temperature and salinity
sections (Fig 3.2-7 and Fig 3.2-8) indicate a near surface front near 37.5 °S,
separating the central waters of the subtropical gyre from less saline water to the
south. Underneath the central waters the low-salinity tongue of AAIW is found,
which experiences some vertical constraint due to the overlying high salinity waters.
The observed density profile (Fig 3.2-9) suggests an intermediate westward flow
north of 35 °S and to the east south of this latitude. The latter, however, is restricted
to the frontal area at 37.5 °S. This interpretation, however, is very susceptible to the
unknown barotropic component. Nevertheless, the direct velocity measurements
(Fig 3.2-11) confirm this general trend, depicting north-eastward to south-eastward
flow south of 33 °S and a more north-west ward to the north. The floats seeded
during this leg are hoped to be trapped in the recirculation of the subtropical gyre
and thus could serve to estimate the splitting ratio of the intermediate SAC.
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Fig. 3.2-10: g-S diagram of all stations taken during Polarstern cruise ANT-XIV/4.
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Fig. 3.2-11: Average flow field between 50 m and 200 m as derived from ship-borne ADCP
measurements. The standard deviation of the current's cross-track and along-track velocity

component was estimated to be 8 cm s-1 and 6 cm s-1, respectively.



M- CTD- Launch Launch Lat Launch Lon Target Duration  sp T, 8
Float Pro-  Date depth [days] "3
Nr. file [dbar] [gem™]
186 2 22.03.97 34°18,51°3 17°32,27TE 650,2 540 30,77
195 3 22.03.97 34°35,35'S 17°02,86'E 675,8 540 30,34
176 4 22.03.97 34°51.35'S 16°30,99'E 650,5 720 30,23
196 5 22.03.97 35°07.11'S 15°58,92'E 650,7 540 30,21
199 6 23.03.97 35°24.01'S 15°28.39'E 649,0 540 30,13
183 7 23.03.97 36°16,08'S 15°38,49'E 1049,0 720 32,01
200 8 23.03.97 36°26,39'S 15°41,39'E 1048,0 540 31,98
215 9 23.03.97 36°36,52'S 15°43,06'E 1050,0 540 31,97
184 10 23.03.97 36°45,57'S 15°45,54'E 849,5 720 30,76
216 11 23.03.97 37°19,56'S 15°54,00'E 900,7 540 31,07
217 12 24.03.97 37°58,44'S 16°08,07'E 838,8 540 31,00
185 13 24.03.97 38°04,218 13°49,50'E 961,5 540 31,60
218 14 25.03.97 38°07,91'S 11°34,88'E 8749 540 31,16
219 15 25.03.97 39°07,73'S 11°40,56'E 838,7 540 31,06
203 16 25.03.97 40°05,59'S 11°4715'E 801.,8 540 31,00
220 17 26.03.97 41°03,81'S 11°51,30'E 596,5 540 29,95
221 18 26.03.97 42°01,94'S 11°57,15'E 800,6 540 30,95
204 19 26.03.97 42°56,12'S 11°55,20'E 601,7 630 29,95
222 20 27.03.97 42°59,47'S 08°00,01°E 700,6 540 30,45
223 21 27.03.97 41°59,59'S 07°22,61'E 749,2 540 30,66
205 22 28.03.97 40°59,62'S 06°46.10'E 652,0 690 30,19
224 23 28.03.97 39°57,59'S 06°09,96'E 800,0 480 30,90
225 24 28.03.97 38°58,88'S 05°35,57'E 750,4 480 30,65
206 25 29.03.97 38°00,30'S 05°01,63'E 751,0 690 30,60
226 26 30.03.97 41°56,82'S 00°01 17'W 749,2 540 30,61
227 27 30.03.97 40°59,67'S 02°31.24'W 800,0 540 30,87
207 28 31.03.97 40°00,14'S 05°02,96'W 800,6 690 30,60
228 29 31.03.97 338°00,18'S 04°29,98'W 802,7 480 30,92
229 30 01.04.97 37°59,88'S 01°18,25'W 799,5 480 30,90
208 31 01.04.97 36°59,10'S 00°00,30'W 900,8 690 31,36
210 32 01.04.97 35°59,91'S 00°00,17'W 899,4 690 31,33
117 33 02.04.97 34°59,33'S 00°00,47'W 950,2 360 31,62
230 34 02.04.97 34°00,13'S 03°00,15'E 900,5 630 31,37
201 35 02.04.97 33°00,06'S 03°00,91'E 900,2 30 31,33
202 36 03.04.97 31°59.07'S 04°09,50'E 899,5 360 31,36
Tab. 3.2-1: List of RAFOS float deployments.
Mooring | Site Date Latitude Longitude Depth  Sound Beep
[UTC] [m] # [UTCJt
380-1 K7 24.03.97  37°59,35 16°05,7E 1000 18 00:30 12:30
381-1 K8 26.03.97  42°57,6'S 11°58,3'E 1000 21 01:00 13:00
382-1 K9 11.11.07  37°59,0'S 05°05,1'E 1000 19 01:30 13:30
383-1 K10 04.04.97  30°00,1'S 05°00,4'E 1000 20 01:00 13:00
M10 0.04.978 139°56,1'S 03°46,6'E 736 21 00:30 12:30

Tab. 3.2-2; Positions of Sound Source Moorings
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Station | Pro-  Date 1ime Latitude Longitude Max. Depth Depth
fle [UTC] [UTC] [dbar] [m]

4371 1 22.03.97 0245 34°03.80'S 018°00.80E 186 200
43/2 2 05:40 34°18.85'S 017°32.47'E 1020 1030
43/3 3 10:40  34°35.06'S 017°02.93'E 1500 2850
43/4 4 15:20 34°51.35'S 016°30.98'E 1500 3790
43/5 5 19:35  35°07.34'S 016°00.22'E 1500 4410
43/6 6 23:35 35°23.66'S 015°29.65'E 1500 4650
43/7 7 23.03.97 07:45 36°16.01'S 015°39.80'E 1900 4709
43/8 8 10:22  36°25.72'S 015°41.88'E 2004 4710
43/9 9 12:49  36°35.85'S 015°43.34'E 2001 4720
43/10 10 15:12  36°45.46'S 015°45.34'E 2000 4720
43/11 11 20:01 37°19.88'S 015°52.99'E 2001 4684
4312 12 24.03.97 03:00 37°58.26'S 016°01.75'E 2000 4780
43/13 13 19:35  38°04.39'S 013°48.55'E 2002 5040
43/14 14 25.03.97 05:04 38°07.94'S 011°35.02'E 2000 5300
43/15 15 11:10  39°07.76'S 011°40.53'E 97 5040
43/16 16 17:27  40°05.74'S 011°46.11'E 2016 4780
43/17 17 23:15  41°03.64'S 011°51.42'E 2001 4480
43/18 18 05:25 42°01.65'S 011°56.57'E 1999 5200
43/19 19 15:06 42°56.26'S 011°55.21'E 97 4545
43/20 20 27.03.97 14:20 42°59.92'S 007°59.93'E 2001 4153
43/21 21 20:40 41°59.53'S 007°23.16'E 2000 4931
43/22 22 28.03.97 03110 40°59.90'S 006°45.78'E 2001 5105
43/23 23 10:32 39°58.81'S 006°09.89'E 2003 5230
43/24 24 19:00 38°58.83'S 005°35.73'E 2003 5039
43/25 25  29.03.97 04:07 38°00.01'S 004°59.94'E 2001 5011
43/26 26 30.03.97 10225 41°56.99'S 000°00.45'W 818 826
43/27 26 20:35  41°00.11'S 002°30.44'W 1500 4825
43/28 28 31.03.97 07:52 40°00.04'S 005°02.84'W 1500 3758
43/29 29 15:59  39°00.13'S 004°30.02'W 1500 4016
43/30 30 01.04.97 24:28 38°00.05'S 001°18.66'W 1500 5092
43/31 31 13:30  36°59.44'S 000°00.45'W 1501 5090
43/32 32 19:20 36°00.13'S 000°00.00'W 1500 4777
43/33 33 02.04.97 01:30 34°59.36'S 000°00.09'W 1500 4622
43/34 34 13:55  34°00.25'S 003°00.14'E 1501 4952
43/35 35 19:15  33°00.15'S 003°00.18'E 1506 4824
43/36 36  03.04.97 0832 31°59.73'S 004°09.91'E 4004 4828
43/37 37 17:59  30°59.89'S 004°35.34'E 1501 4685
43/38 38 04.04.97 05555 29°59.98'S 004°59.93'E 1504 5167

Tab. 3.2-3: List of hydrographic stations during ANT-XIV/4

Drop | Date Time Latitude  Longitude Depth
[UTC] [UTC] {m]
1 22.03.97 03:08 34°08'S 18°00'E 200
2 08:00 34°19'S 17°32'E 1070
3 08:45 34°24'S 17°22'E 2024
4 09:42 34°30'S 17°12'E 2536
5 12:20 34°35'S 17°03'E 2740
6 13:17 34°41'S 16°51'E 3140
7 14:14 34°45'S 16°42'E 3366
8 16:40 34°52'S 16°31'E 3794
9 22.03.97 17:38 34°56'S 16°20'E 4083
10 18:38 35°02'S 16°10'E 4277
11 20:50 35°07'S 15°59'E 4420
12 21:42 35°12'S 15°50'E 4515
13 22:40 35°18'S 15°40'E 4603




Drop | Date Time Latifude  Longitude  Depth
[UTC] [UTC] [m]

14 23.03.97 01:00 35°24'S 15°28'E 4660
15 02:03 35°33'S 15°29'E 4681
16 03:15 35°44'S 15°34'E 4685
17 04:36 35°53'S 15°35'E 4684
18 05:54 36°03'S 15°37'E 4694
19 09:18 36°16'S 15°38'E 4715
20 11:55 36°27'S 15°41'E 4714
21 14:21 36°37'S 15°43'E 4721
22 16:51 36°46'S 15°45'E 4710
23 16:58 36°48'S 15°46'E 4715
24 17:38 36°55'S 15°47'E 4708
25 18:47 37°06'S 15°50'E 4713
26 19:41 37°15'S 15°652'E 4722
27 22:21 37°25'S 15°54'E 4720
28 23:48 37°36'S 15°56'E 4722
29 24.03.97 01:14 37°46'S 15°58'E 4750
30 02:37 37°56'S 16°01'E 4755
31 09:51 37°58'S 16°08'E 4733
32 10:50 38°00'S 15°57'E 4800
33 11:56 38°00'S 15°44'E 4820
34 13:03 38°00'S 15°28'E 4856
35 13:58 38°01'S 15°15'E 4592
36 14:49 38°02'S 15°03'E 3242
37 15:39 38°03'S 14°51'E 4300
38 16:40 38°02'S 14°37'E 4752
39 17:16 38°03'S 14°25'E 4826
40 18:00 38°03'S 14°13'E 4970
41 18:48 38°04'S 13°59'E 4974
42 21:07 38°04'S 13°49'E 5031
43 22:03 38°04'S 13°35'E 5034
44 22:50 38°05'S 13°21'E 5042
45 23:42 38°05'S 13°06'E 4956
46 25.03.97 00:26 38°06'S 12°53'E 5021
47 01:15 38°06'S 12°41'E 5026
48 01:58 38°07'S 12°29'E 5102
49 02:41 38°06'S 12°16'E 5147
50 03:17 38°07'S 11°57'E 5100
51 03:53 38°08'S 11°54'E 5122
52 04:06 38°08'S 11°49'E 5000
53 06:35 38°08'S 11°34'E 5291
54 07:26 38°18'S 11°36'E 5154
55 08:15 38°29'S 11°37'E 5051
56 08:53 38°38'S 11°37'E 5037
57 09:35 38°48'S 11°38'E 4993
58 10:21 38°58'S 11°39'E 5140
59 12:55 39°07'S 11°43'E 5080
60 13:43 39°16'S 11°43'E 5170
61 14:20 39°27'S 11°43'E 5070
62 15:07 39°36'S 11°44'E 4970
63 15:54 39°47'S 11°44'E 5025
64 16:35 39°56'S 11°45'E 4788
65 18:58 40°05'S 11°47'E 4775
66 19:55 40°18'S 11°46'E 4883
67 20:27 40°25'S 11°47'E 4898
68 21:09 40°36'S 11°48'E 4823
69 25.03.97 21:49 40°45'S 11°49'E 4736
70 22:35 40°56'S 11°51'E 4550
71 26.03.97 00:48 41°03'S 11°51'E 4450
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Drop | Date Time Latitude  Longitude ~— Depth
[urcj [UTC] [m]

72 01:40 41°13'S 11°52'E 4450
73 02:23 41°23'S 11°53'E 4450
74 03:10 41°33'S 11°54'E 4710
75 03:53 41°43'S 11°55'E 3491
76 04:44 41°52'S 11°56'E 2487
77 07:13 42°02'S 11°57'E 4573
78 07:58 42°12'S 11°57'E 4463
79 08:47 42°23'S 11°56'E 3890
80 09:24 42°31'S 11°56'E 4699
81 10:12 42°42'S 11°656'E 4655
82 10:57 42°52'S 11°655'E 4650
83 16:46  42°56'S 11°65'E 4610
84 27.03.97 15:55 42°59'S 07°59'E 4390
85 16:40 42°50'S 07°54'E 4943
86 17:21 42°42'S 07°49'E 4718
87 18:03 42°32'S 07°43'E 4927
88 18:43 42°24'S 07°37'E 4774
89 19:29 42°14'S  07°31'E 4720
90 20:08  42°05'S  07°26'E 4889
91 22:16 41°59'S 07°22E 4930
92 23:.07 41°48'S 07°15'E 4930
93 23:50 41°39'S 07°10'E 4970
94 28.03.97 00:33 41°30'S 07°04'E 4950
95 01:18  41°21'S  06°58E 5110
96 01:59 41°12'S 06°54'E 5005
97 02:40 41°06'S 06°50'E 5240
98 04:45 40°59'S 06°46'E 5173
99 05:38 40°51'S 06°40'E 5034
100 06:33  40°41'S 06°34'E 5273
101 07:29 40°31'S 06°29'E 5330
102 08:13  40°23'S  06°24E 5230
103 09:04  40°13'S  06°18E 5191
104 09:55 40°05'S  06°13'E 5298
105 12:17 39°57'S 06°09'E 5380
106 13:20 39°47'S 06°03'E 5260
107 14:20 39°39'S 05°59'E 5299
108 15:21 39°30'S 05°54'E 5507
109 16:22 39°21'S 05°48'E 5488
110 17:26 39°12'S 05°42'E 5418
111 18:25 39°03'S 05°38'E 5320
112 20:40 38°58'S 05°34'E 5079
113 21:33 38°49'S  05°30'E 5299
114 22:40 38°40'S  05°24'E 5070
115 23:58 38°29'S  05°18E 4990
116 29.03.97 01:15 38°20'S  05°12'E 5030
117 02:30 38°11'S 05°07'E 5120
118 03:41 38°02'S 05°02'E 4980
119 09:03 38°00'S 05°00°'E 5042
120 30.03.97 11:30  41°57'S  00°02'W 877
121 13:12 41°45'S 00°30'W 4060
122 14:55 41°35'S 00°58'W 4717
123 16:30 41°25'S 01°26'W 4664
125 18:06 41°15'S  01°52'W 4646
126 19:40 41°05'S 02°17'W 4314
127 21:58  40°59'S  02°32'W 4449
128 23:30 40°49'S  02°56'W 4198
129 31.03.97 01:00 40°40'S 03°19'W 3588
130 31.03.97 02:34  40°30'S  03°46'W 4680
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Drop | Date Time Latituge  Longitude  Depth
[uTCj [urcy [m]
131 04:11 40°20'S T O4°1T1'W 4519
132 06:00 40°10'S 04°37'W 4266
133 09:15 39°59'S 05°03'W 3771
134 10:47 39°50'S 05°28'W 1710
135 12:00 39°39'S 05°16'W 3550
136 13:00 39°30'S 05°05'W 3870
137 14:00  39°20'S  04°53'W 4069
138 14:55 39°10'S 04°43'W 3718
139 17:11 39°00'S  04°30'W 4000
140 19:12 38°50°'S  03°57'W 4196
141 21:05  38°39'S 03°25'W 4507
142 23:03  38°30'S 02°51'W 4570
143 01.04.97 00:50  38°20S  02°20'W 5050
144 02:33  38°10'S  01°50'W 5148
145 05:46  37°59'S  01°18'W 5027
146 07:35 37°50'S 00°50'W 5119
147 09:18  37°40'S  00°23'W 4976
148 11:07  37°28'S 00°01'E 5010
149 11:47  37°20'S  O0°O1'E 5040
150 12:38  37°10'S 00°00'E 4970
151 15:25  36°50'S  00°00'W 4974
162 16:11 36°40'S  00°00'E 5910

Tab. 3.2-4: List of T7-XBT drops. The data are limited to the upper 850 dbar,
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3.3 Geophysical Investigations (Ana Macario, David Vélker, Viadimir
Hopfauf, Tilmann Schwenk, FGB)

The primary goal of the geophysical programme during the Polarstern Cruise ANT-
XIV/4 was to investigate the deep water circulation in the central Cape Basin and
southern portion of the Angola Basin using PARASOUND and HYDROSWEEP acoustic
systems. In particular, we were interested in using the sedimentary record to identify
possible pathways for bottom water currents and to understand how their intensity
have varied through time. This project is part of a long-term collaborative work in the
South Atlantic between the Department of Geoscience at University of Bremen and
the Alfred-Wegener-Institut in the framework of SFB 261: "The South Atlantic in the
Late Quaternay: recontruction of mass budget and current systems”.

During the cruise ANT-XIV/4 we have succesfully acquired over 8500 km of con-
tinuos sediment echosounder, multibeam bathymetry and side-scan data (Fig 3.3-
1). In this report we show that the ultra-high resolution sediment echosounder Pa-
rasound data together with multibeam bathymetry and side scan HYDROSWEEP data
can be used to identify different sediment types and structures, map the spatial dis-
tribution of erosional features, and, to determine temporal variations in the intensity
of erosional events. Spatial variations in small-scale seafloor roughness associated
with different sediment types and/or erosional episodes will be the target of future
quantitative studies. Finally, we suggest possible target areas for future studies on
bottom water circulation in the Cape and Angola basins.

Geological Setting

The Cape Basin, off the southern portion of the African continent, is delimited to the
west by the Mid-Atlantic Ridge, to the north by the Walvis ridge and to the south by
the Agulhas Ridge (Fig 3.3-1) . Early studies in the Cape basin by DuPlessis et al.
(1972, Emery et al. (1975 and Rabinowitz & LaBrecque (1979) were mainly focused
on the general plate-tectonic framework, structure and history of the South African
continental margin. In this context, two DSDP Sites 360 and 361 on the continental
rise were selected to provide continuous stratigraphic sections for the Mesozoic and
Cenozoic.

Based on seismic reflection profiles, Tucholke & Embley (1984) have proposed the
presence of a continuos circum-basin erosional zone between 4 and 5 km water
depth which lies beneath the deep Antarctic Bottorn Water (AABW) boundary cur-
rent. Because the speed of AABW current, is thought to be less than 20 cm/yr
(Tucholke & Carpenter 1977) and authigenic manganese nodules are present
within this erosional belt (Rogers 1995), it is commonly thought that erosional
processes within the Cape Basin are limited and are in dynamic equilibrium with
currently reduced sediment supply. According to Tucholke & Embley (1984), this
erosional zone is a relict feature formed during the late Miocene when large
volumes of bottom water were formed due to heavy glaciation of the Antarctic con-
tinent.
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Fig. 3.3-1: Simplified bathymetric map of the surveyed area showing Polarstern tracklines,
waypoints (wp) and focation of subsequent Figures. The main bathymetric features within the
study areas are also marked in the map.
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Within the Cape Basin, sediments are primarily composed of terrigenous detritus
from the Orange River and biogenic sediments. Because of the high biologic pro-
ductivity associated with the Benguela Current along the Southwest African margin,
biogenic silica deposits are also found. Due to decreasing carbonate content of
sedments with increasing depths, chalks and oozes are limited to the continental
slope and Walvis ridge. The high biogenic input induced by the Benguela Eco-
system is restricted to the shelf and upper-slope regions of western South Africa
and of Namibia (Dingle 1993), with the broad shelf and slope regions acting as ef-
fective traps for both terrigenous and biogenic sediment input.

In addition to bottom water erosion and steady-state pelagic accumulaton, alloch-
thonous sediment input by episodic mass-movement processes such as slumps,
slides, debris flows and turbidites have been documented in the outern continental
margin of southwest Africa (Bornhold & Summerhayes 1977, Dingle 1980, Dingle
1983, Abelmann et al. 1992). Highly calcareous sediments have also been trans-
ported into the Cape Basin by turbidities, which originate from the continental siope,
seamounts and marginal ridges like the Walvis Ridge and Agulhas Ridge
(Abelmann et al. 1992, 1994, Spief et al. 1994). Sedimentary rocks recovered from
DSDP Site 524 (Leg 73), on a fan at the end of a major canyon which drains the
Walvis Ridge, revelead that the youngest sediments of lower Eocene and upper
Paleocene age are nannofossil oozes with thin layers of chalk and limestone (Hsu
& LaBrecque 1984).

Present bottom water circulation: oceanographic constraints

The Antarctic Bottom Water (AABW) is the main water mass within the Cape Basin
and is characterised by temperature and salinity values ranging from of -0.9 to 1.7
°C and from 34.64 to 34.72 %o respectively (Shannon & Nelson 1994). One of the
prevailing ideas is that the Walvis Ridge acts as an obstacle to the northward flow of
AABW which is then forced into a clockwise rotation until it finally exits the Agulhas
basin via the Cape Passage south of Cape Town (Tucholke & Embley 1984,
Rogers 1995. Based on differences in the bottom water temperatures on opposite
sides of the Walvis Ridge, previous studies have suggested that part of the AABW
may reach the Angola Basin through a gap at the Walvis Ridge. However, it is worth
noting that, due to sparse bottom water potential temperature data points at water
depths greater than 4000 m, the AABW flow pattern within the Cape Basin des-
cribed above is poorly constrained (Reid, 1996). In particular, the entrance path of
the AABW in the Cape Basin is still very speculative and more data is needed to
further constrain it.

Although the acoustical data acquired during Cruise ANT-XiV/4 is not extensive
enough to provide information on bottom current direction, the identification of ero-
sional belts can be used to constrain bottom water pathways. The mapped erosio-
nal pathways can then be contrasted with bottom water flow solutions of existing
numerical models. In this study we have attempted to locally verify some of the
bottom water flow solutions proposed by Miranda et al. (1997) for the South Atlantic.
Their model is based on the topography-following coordinate model of Haidvogel et
al. (1991) and uses a smoothed version of the digital 5-minute bathymetric grid
ETOPO5 (NOAA 1988). Tracklines between way points 4a-4b were chosen so as to
verify whether the gap along the Agulhas Ridge indeed exists as suggested by
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ETOPOS5 (NOAA, 1988). Evidences for strong bottom water current activity, as sug-
gested by Miranda et al. (1997) bottom flow solutions, were also sought between
way points 5 and 6 and 6 and 7.

Instrumentation

During Cruise ANT-XIV/4, HYDROSWEEP and PARASOUND acoustic systems, both
designed by STN Atlas Elektronik GmbH Bremen, were used to trace bottom water
circulation. The HYDROSWEEP system is a hull-mounted multibeam swath mapping
sonar which provides high resolution bathymetry and side-scan scatter information
along the ship track. It operates at a frequency of 15.5 Hz providing a typical bathy-
metric accuracy of 0.5 times the water depth (Gutberlet & Schenke 1989). The width
of the swath is typically 200 % of the water depth and during the cruise was opera-
ted on deep sea mode (90°) using 59 preformed beams. Because every single
sound beam acts as a directional filter, a high resolution scattering information of
the insonified seabed can be obtained using a sidescan algorithm. The result is a
geometrically correct sidescan imagery of the seafloor which can be overlaid with
bathymetric contours. Seabed scattering strength provided by the side scan sonar
can be used to study small scale seafloor features such as erosional channels and
scars which otherwise would not be detected by bathymetry. In addition, spatial
changes in sediment type can also in principal be determined based on variations
in scattering strength.

The ultra-high resolution PARASOUND Sediment Echosounder System is a modern
version of the conventional 3.5 kHz echosounder providing detailed information on
the upper 10-200 m of the sediment cover (Rostek et al. 1991). Because of the pa-
rametric effect, which results from nonlinear interaction of high-amplitude and high-
frequency signals (18 and 22 kHz), emission of low-frequency acoustic energy
around 4 kHz within a narrow beam of about 4° opening angle is possible. As a re-
sult, the diameter of the footprint area is only ~7 % of the water depth compared to
>30 % for 3.5 kHz echosounders. Typical phenomena of conventional wide-angle
echosounders such as hyperbolic echoes and scattered signals in the presence of
microtopography have been partly overcome. Side echoes commonly present in
conventional echosounders have been eliminated and both vertical and lateral re-
solution is increased significantly in the PARASOUND system (Spiess 1993). In addi-
tion, PARASOUND provides a more flexible access to instrument control, as well as
acquisition of analog and digital records.

A digital acquisition system, specifically designed for the PARASOUND Echosounder
System, was recently developed by Spiess (1993) and is currently under use
aboard of the research vessels Polarstern, Meteor, and Sonne. This system, named
ParaDigMa, digitises the data with a frequency of 40 KHz and uses well-established
data-processing techniques. ParaDigMa produces a continuos on-line plot of the
seismograms and tables containing relevant information on navigation and system
information. On-line filtering of the data is one of the many data processing proce-
dures that can be applied to the data in real time using ParaDigMa. The data is
stored on magnetic tapes for further post-processing and viewing.
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Observations and Interpretations

The tracklines shown in Fig 3.3-1 were designed so as to accommodate our main
goal of tracing bottom water pathways and waypoints previously selected by oce-
anographers. Besides the general purpose of spatially mapping the erosional belt,
some of the waypoints were chosen with specific purposes, namely: (1) waypoints
4a-4b to constrain the presence of a bathymetric gap along the Agulhas Ridge (as
suggested by digital topography ETOPO5; NOAA 1988) which, according to
Miranda et al. (1997) model results, would act as a pathway to AABW flow into the
Cape Basin, (2) waypoints 10aa-10ad to re-survey DSDP site 524 allowing ground
truthing of the PARASOUND records with physical property data, and, (3) waypoints
10d-11 to further constrain the zone of scour and deposition at the foot of the Walvis
ridge originally mapped by Bornhold & Summerhayes (1977) using 3.5 kHz echo-
sounder.

After hand editing the bag pings in the bathymetric and side-scan data, CARIS soft-
ware was used to co-register both data types onto one single digital terrain model.
Preliminary analysis of this combined product has been used to constrain some of
the PARASOUND interpretations. Existing core data will be used to groundtruth some
of the sidescan scatter data and to develop a quantitative classification scqueme for
mapping textural variations associated with distinct sediment types. The main ob-
servations and respective interpretations extracted from the PARASOUND and
HYDROSWEEP can be summarised as follows:

(1) Bottom water current activity - evidences for bottom water current activity were
found between waypoints 3 and 4 in the form of unconformities (the main one is
marked as "erosional horizon" in Fig 3.3-2). Significant local changes in the thick-
ness of some of the sedimentary units over distances less than a couple of kilome-
ters are also indicative of bottom water activity (Fig 3.3-3). In addition, examples of
erosional truncation were also found near waypoints 2-3 (Fig 3.3-4).

(2) Debris flow - because the process of sediment transport is associated with a
mixture of sediment types and destruction of internal structures, debris flow are ac-
coustically transparent and often display a lens-shaped form. Examples of debris
flow deposits were found at remarkable distances from the continent (over 1000
km) on the Cape Basin between waypoints 4b and 5 (Fig 3.3-5). It is worth noting
that the these deposits have varying thickness and follow pre-existing bathymetry.

(3) Drift sediments and turbidities - broad, elongated swells approximately 30 m
high of accoustically transparent sediments were found at the foot of the Walvis
Ridge at water depths of about 4700 m (waypoints 10b-10k; Fig 3.3-6). The nature
of these sediment deposits is currently unknown; drift deposits, originally suggested
by Bornhold & Summerhayes (1977), is a possible interpretation for these sedi-
mentary structures. While a narrow trench formed by intensive scour of the seabed
is found westward of these elongated swells (towards the Walvis Ridge), well strati-
fied and accoustically reflective sediments that resemble turbidites are identified
eastward (towards the basin). (3) Biogenic sediments - while carbonate oozes are
often associated with low signal penetration and high reflection amplitudes,
siliceous oozes are known for their high signal penetration and low reflection
amplitudes. Evidences for the presence of carbonates were found on the Walvis
Ridge (waypoints 11-12; Fig 3.3-7). Alternatively, siliceous oozes are present
between waypoints 4b and 5 (Fig 3.3-8).
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4) Diapirism - when muds with high water content are overlaid by denser sedi-
ments, diapirism may occur leading to folding of the overlying units. Fig 3.3-9
(between waypoints 8a and 8b) and Fig 3.3-10 (between waypoints 8b and 8c)
show diapirs with distinct size found during our survey.

(5) Sedimentary waves - undulating seabed structures that seem to be linear
(based on bathymetric data) were found near the vicinity of two large seamounts,
Discovery (waypoint 6) and RSA (waypoint 7) seamounts. The wavelength of these
features varies between 1 to 6 km with a typical height of 25 meters. Fig 3.3-11 illus-
trates the case for sedimentary waves with wavelengths exceeding 5 km found near
the RSA seamount.

According to the digital 5 minute ETOPO5 bathymetric data, a bathymetric gap at
least 200 km wide is present along the Agulhas Ridge. Based on Miranda et al.
(1996) modeling results for bottom water flow, it can be infered that this gap may
serve as possible pathway for bottom water to enter the Cape Basin. After surveying
along the proposed gap in the Agulhas Ridge (waypoints 4a-4b), our preliminary
analysis of the bathymetry data indicate that, if present, this gap does not exceed
30-40 km. In addition, evidences for bottom water erosion were not found in the Pa-
rasound data. Because bottom water flow modeling resuits are strictly constrained
by bathymetry, our findings emphasize the need to exercise caution when using
ETOPQOS5. In addition to the sedimentary and erosional features described above,
complex structures which seem to combine one of more types of features were
found. For example, between waypoints 8b and 8¢, some reflectors at depth are not
continuos, i.e., show breaks in the reflection pattern (Fig 3.3-10). The "missing"
reflectors are associated with a low penetration and high reflection amplitudes
(possibly carbonates) and are intercalated with layered acoustically transparent
reflectors (possibly turbidities). Diapirism together with bottom water activity are also
noted in this area.

Conclusions and Future Work

We have demonstrated that PARASOUND and HYDROSWEEP data can be success-
fully used to map the spatial distribution of active erosional belts and sediment type
and to determine temporal variations in the intensity of erosional events. Because
existing bottom water circulation models are controlled by bathymetry, we have also
shown that additional acoustical data are crucial to verify/refute existing oceano-
graphic model results. Future work will concentrate on studying spatial variations in
small-scale seafloor roughness associated with different surficial sediment types
and/or erosional episodes imaged by the Side Scan Sonar. Large data gaps still
remain within the Cape and Angola basins. in particular, box type of surveys would
help constraining the three-dimensional form and shape of sedimentary features
found in two areas: (1) the foot of the Walvis Ridge, where drift sediments were
found - with the current data we cannot constrain the shape of the sedimentary
deposits, and, (2) the area near the Discovery and RSA seamounts, where
sediment waves were found. - an extensive coverage in this area would allow us to
make predictions on the current regime and possibly distinguish between clockwise
and counterclokwise circutation patterns in the Cape basin. Navigational
information together with preliminary results from cruise ANT-XIV/4 will be available
via Internet for viewing and retrieval via FTP using the URL: http://www.mtu.uni-
pbremen.de/ant144.
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vor Kapp Norvegia, Ostliche Weddell-See”, von Hannes Grobe

Heft Nr. 28/1986 — ,Die Expedition ARKTIS it mit 'Polarstern’ 1985”,

mit Beitragen der Fahrtteilnehmer, herausgegeben von Rainer Gersonde

Heft Nr. 29/1986 - .5 Jahre Schwerpunkitprogramm "Antarktisforschung’

der Deutschen Forschungsgemeinschaft.” Rickblick und Ausblick.

Zusammengestellt von Gotthilf Hempel, Sprecher des Schwerpunktprogramms

Heft Nr. 30/1986 — , The Meteorological Data of the Georg-von-Neumayer-Station for 1981 and 19827,

by Marianne Gube and Friedrich Obleitner

Heft Nr. 31/1986 — ,Zur Biologie der Jugendstadien der Notothenioidei (Pisces) an der

Antarktischen Halbinsel”, von A. Kellermann

Heft Nr. 32/1986 — ,Die Expedition ANTARKTIS-IV mit FS "Polarstern’ 1985/36",

mit Beitrdgen der Fahrtteiinehmer, herausgegeben von Dieter Fitterer

Heft Nr. 33/1987 - ,Die Expedition ANTARKTIS-IV mit FS 'Polarstern’ 1985/86 —

Bericht zu den Fahrtabschnitten ANT-IV/3-4", von Dieter Karl Fitterer

Heft Nr. 34/1987 — ,Zoogeographische Untersuchungen und Gemeinschaftsanalysen

an antarktischem Makroplankton”, von U. Piatkowski

Heft Nr. 35/1987 - ,Zur Verbreitung des Meso- und Makrozooplanktons in Oberflachenwasser

der Weddell See (Antarktis)’, von E. Boysen-Ennen

Heft Nr. 36/1987 - ,Zur Nahrungs- und Bewegungsphysiologie von Salpa thompsoni und Salpa fusiformis”,

von M. Reinke

Heft Nr, 37/1987 — ,The Eastern Weddell Sea Drifting Buoy Data Set of the Winter Weddell Sea Project

(WWSP) 1986”, by Heinrich Hoeber und Marianne Gube-Lehnhardt

Heft Nr. 38/1987 - , The Meteorological Data of the Georg von Neumayer Station for 1983 and 1984",

by M. Gube-Lenhardt

Heft Nr. 39/1987 — ,Die Winter-Expedition mit FS 'Polarstern’ in die Antarktis (ANT V/1-3)”,

herausgegeben von Sigrid Schnack-Schiel

Heft Nr. 40/1987 — ,Weather and Synoptic Situation during Winter Weddell Sea Project 1986 (ANT V/2)

July 16 — September 10, 1986”, by Werner Rabe

Heft Nr. 41/1988 — ,Zur Verbreitung und Okologie der Seegurken im Weddellmeer (Antarktis)”, von Julian Gutt

Heft Nr. 42/1988 - ,The zooplankton community in the deep bathyal and abyssal zones

of the eastern North Atlantic”, by Werner Beckmann

Heft Nr. 43/1988 — ,Scientific cruise report of Arctic Expedition ARK 1IV/3”,

Wissenschaftlicher Fahrtbericht der Arktis-Expedition ARK IV/3, compiled by Jérn Thiede

Heft Nr. 44/1988 — ,Data Report for FV "Polarstem’ Cruise ARK IV/1, 1987 to the Arctic and Polar Fronts”,

by Hans-Jurgen Hirche

Heft Nr. 45/1988 - ,Zoogeographie und Gemeinschaftsanalyse des Makrozoobenthos des Weddellmeeres

(Antarktis)”, von Joachim Vofi3

Heft Nr. 46/1988 - ,Meteorological and Oceanographic Data of the Winter-Weddell-Sea Project 1986

(ANT V/3)”, by Eberhard Fahrbach

Heft Nr. 47/1988 — ,Verteilung und Herkunft glazial-mariner Gerdlle am Antarktischen Kontinentalrand

des Ostlichen Weddellmeeres”, von Wolfgang Oskierski

Heft Nr. 48/1988 - ,Variationen des Erdmagnetfeldes an der GvN-Station”, von Arnold Brodscholl

* Heft Nr. 49/1988 — ,Zur Bedeutung der Lipide im antarktischen Zooplankton”, von Wilhelm Hagen
Heft Nr. 50/1988 - ,Die gezeitenbedingte Dynamik des Ekstrom-Schelfeises, Antarktis”, von Wolfgang Kobarg
Heft Nr. 51/1988 - ,Okomorphologie nototheniider Fische aus dem Weddelimeer, Antarktis”, von Werner Ekau
Heft Nr. 52/1988 — ,Zusammensetzung der Bodenfauna in der westlichen Fram-Straf3e”, von Dieter Piepenburg

* Heft Nr. 53/1988 - ,Untersuchungen zur Okologie des Phytoplanktons im stidéstichen Weddelimeer (Antarktis)
im Jan./Febr. 1985”, von Eva-Maria Nothig
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Heft Nr. 54/1988 — ,Die Fischfauna des 6stlichen und stdlichen Weddellmeeres:

geographische Verbreitung, Nahrung und trophische Stellung der Fischarten”, von Wiebke Schwarzbach
Heft Nr. 55/1988 — ,Weight and length data of zooplankton in the Weddell Sea

in austral spring 1986 (ANT V/3)", by Elke Mizdalski

Heft Nr. 56/1989 — ,Scientific cruise report of Arctic expeditions ARK IV/1, 2 & 37,

by G. Krause, J. Meincke und J. Thiede

Heft Nr, 57/1989 - ,Die Expedition ANTARKTIS V mit FS "Polarstern’ 1986/877,

Bericht von den Fahrtabschnitten ANT V/4-5 von H. Miller und H. Oerter

Heft Nr. 58/1989 — ,Die Expedition ANTARKTIS VI mit FS ‘Polarstern’ 1987/88", von D. K. Fltterer

Heft Nr. 59/1989 ~ Die Expedition ARKTIS V/1a, 1h und 2 mit £S 'Polarstern’ 1988, von M. Spindler
Heft Nr. 60/1989 -  Ein zweidimensionales Modell zur thermohalinen Zirkulation unter dem Schelfeis”,
von H. H. Hellmer

Heft Nr. 61/1989 —  Die Vulkanite im westlichen und mittleren Neuschwabenland,

Vestfiella und Ahlmannryggen, Antarktika”, von M. Peters

Heft-Nr. 62/1989 - , The Expedition ANTARKTIS VII/1 and 2 (EPOS 1) of RV "Polarstern’

in 1988/89”, by I. Hempel

Heft Nr. 63/1989 — ,Die Fisalgenflora des Weddelimeeres (Antarktis): Artenzusammensetzung und Biomasse,
sowie Okophysiologie ausgewahlter Arten”, von Annette Bartsch

Heft Nr. 64/1989 — ,Meteorological Dala of the G.-v.-Neumayer-Station (Antarctica)”, by L. Helmes
Heft Nr. 65/1989 — Expedition Antarktis VII/3 in 1988/89", by . Hempel, P. H. Schalk, V. Smetacek
Heft Nr. 66/1989 — ,Geomorphologisch-glaziologische Detailkartierung

des arid-hochpolaren Borgmassivet, Neuschwabenland, Antarktika”, von Karsten Brunk

Heft-Nr. 67/1990 - Identification key and catalogue of larval Antarctic fishes”,

edited by Adolf Kellermann

Heft-Nr. 68/1990 -~ ,The Expediton Antarktis VI/4 (Epos leg 3) and VII/5 of RV ‘Polarstern’ in 1989",
edited by W. Amtz, W. Ernst, I. Hempel

Heft-Nr. 69/1990 - ,Abhangigkeiten elastischer und rheologischer Eigenschaften des Meereises vom
Eisgeflge’, von Harald Helimann

Heft-Nr. 70/1990 — Die beschalten benthischen Mollusken (Gastropoda und Bivalvia) des
Weddellmeeres, Antarktis”, von Stefan Hain

Heft-Nr. 71/1990 - ,Sedimentologie und Paldomagnetik an Sedimenten der Maudkuppe
(Nordostliches Weddellmeer)”, von Dieter Cordes

Heft-Nr. 72/1990 — ,Distribution and abundance of planktonic copepods (Crustacea) in the Weddell Sea
in summer 1980/81", by F. Kurbjeweit and S. Ali-Khan

Heft-Nr. 73/1990 - ,Zur Frihdiagenese von organischem Kohlenstoff und Opal in Sedimenten des stdiichen
und dstlichen Weddellmeeres”, von M. Schllter

Heft-Nr. 74/1991 —  Expeditionen ANTARKTIS-VII/3 und VIIl/4 mit FS 'Polarstern’ 1989”7,

von Rainer Gersonde und Gotthilf Hemypel

Heft-Nr. 75/1991 — Quartéare Sedimentationsprozesse am Kontinentalhang des SUd-Orkney-Plateaus im
nordwestlichen Weddelmeer (Antarktis)”, von Sigrun Grnig

Heft-Nr. 76/1991 —  Ergebnisse der faunistischen Arbeiten in Benthal von King George Island
{Sudshetlandinseln, Antarktis)”, Martin Rauschert

Heft-Nr. 77/1991 — Verteilung von Mikroplankton-Organismen nordwestlich der Antarktischen Halbinsel
unter dem Einfluf sich &ndemnder Umweltbedingungen in Herbst”, von Heinz Kloser

Heft-Nr. 78/1991 — Hochaufldsende Magnetostratigraphie spatquartérer Sedimente arktischer
Meeresgebiete”, von Norbert R. Nowaczyk

Heft-Nr. 79/1991 —  Okophysiologische Untersuchungen zur Salinitats- und Temperaturtoleranz
antarktischer Grinalgen unter besonderer Berlcksichtigung des B3-Dimethylsulfoniumpropionat

(DMSP) — Stoffwechsels”, von UIf Karsten

Heft-Nr. 80/1991 - ,Die Expedition ARKTIS VII/1 mit FS 'POLARSTERN' 1990”,

herausgegeben von Jorn Thiede und Gotthilf Hempel

Heft-Nr. 81/1991 — ,Paldoglaziologie und Paldozeanographie im Spatquartar am Kontinentalrand des
stdlichen Weddellimeeres, Antarktis”, von Martin Melles

Heft-Nr. 82/1991 — (Quantifizierung von Meereiseigenschaften: Automatische Bildanalyse von
Dunnschnitten und Parametrisierung von Chiorophyll- und Salzgehaltsverteilungen”, von Hajo Eicken
Heft-Nr. 83/1991 —  Das FlieBen von Schelfeisen — numerische Simulationen mit der Methode der finiten
Differenzen”, von Jurgen Determann

Heft-Nr. 84/1991 — Die Expedition ANTARKTIS Vili/1-2, 1389 mit der Winter Weddell Gyre Study

der Forschungsschiffe ‘Polarstern’ und ‘Akademik Fedorov'”, von Ernst Augstein,

Nicolai Bagriantsev und Hans Werner Schenke

Heft-Nr. 85/1991 — ,Zur Entstehung von Unterwassereis und das Wachstum und die Energiebilanz des
Meereises in der Atka Bucht, Antarktis”, von Josef Kipfstuhi
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Heft-Nr. 86/1991 - Die Expedition ANTARKTIS-VIHl mit FS 'Polarstern’ 1989/90. Bericht vorn Fahrtabschnitt
ANT-VHlI/5”, herausgegeben von Heinz Miller und Hans Oerter

Heft-Nr. 87/1991 — Scientific cruise reports of Arctic expeditions ARK-VI/1-4 of RV 'Polarstern’ in 1989”,
edited by G. Krause, J. Meincke & H. J. Schwarz

Heft-Nr, 88/1991 —  Zur L ebensgeschichte dominanter Copepodenarten (Calanus finmarchicus, C. glacialis,
C. hyperboreus, Metridia longa) in der Framstrae”, von Sabine Diel

Heft-Nr. 89/1991 — Detaiflierte seismische Untersuchungen am éstlichen Kontinentalrand des Weddell-Meeres
vor Kapp Norvegia, Antarktis”, von Norbert E, Kaul

Heft-Nr. 90/1991 — Die Expedition ANTARKTIS VIl mit FS 'Polarstern’ 1989/90. Bericht von
Fahrtabschnitten ANT VII/6-7", herausgegeben von Dieter Karl Futterer und Otto Schrems

Heft-Nr. 91/1991 - Blood physiology and ecological consequences in Weddell Sea fishes (Antarctica)”,
by Andreas Kunzmann.

Heft-Nr. 92/1991 ~ ,Zur sommerlichen Verteilung des Mesozooplanktons im Nansen-Becken,
Nordpolarmeer*, von Nicolai Mumm.

Heft-Nr. 93/1991 - Die Expedition ARKTIS VIl mit FS "Polarstern’ 1990. Bericht von Fahrtabschnitten
ARK VII/27, herausgegeben vom Gunther Krause.

Heft-Nr. 94/1991 - ,Die Entwickiung des Phytoplanktons im dstlichen Weddelimeer {(Antarktis) beim Ubergang
vom Spatwinter zum Frihjahr”, von Renate Scharek.

Heft-Nr. 95/1991 —  Radioisotopenstratigraphie, Sedimentologie und Geochemie jungguartérer Sedimente
des Ostlichen Arktischen Ozeans”, von Horst Bohrmann.

Heft-Nr. 96/1991 -  Holozdne Sedimentationsentwickiung im Scoresby Sund, Ost-Grontand”,

von Peter Marienfeld

Heft-Nr. 97/1991 — Strukturelle Entwickiung und Abkuhlungsgeschichte der Heimefrontfiella

{(Westliches Dronning Maud tand/ Antarktika)", von Joachim Jacobs

Heft-Nr. 98/1991 - . Zur Besiedlungsgeschichte des antarktischen Schelfes am Beispiel der Isopoda
(Crustacea, Malacostraca)”, von Angelika Brandt

Heft-Nr. 99/1992 — The Antarctic ice sheet and environmental change: a three-dimensional

modelling study”, by Philippe Huybrechts

Heft-Nr. 100/1992 - Die Expeditionen ANTARKTIS IX/1-4 des Forschungsschiffes ‘Polarstern’ 1990/91”,
herausgegeben von Ulrich Bathmann, Meinhard Schulz-Baldes, Eberhard Fahrbach, Victor Smetacek und
Hans-Wolfgang Hubberten

Heft-Nr. 101/1992 - Wechselbeziehungen zwischen Spurenmetallkonzentrationen (Cd, Cu, Pb, Zn) im
Meerwasser und in Zooplanktonorganismen (Copepoda) der Arktis und des Atlantiks”, von Christa Pohl
Heft-Nr. 102/1992 -  Physiologie und Ultrastruktur der antarktischen Griinalge

Prasiola crispa ssp. antarctica unter osmotischem StreB und Austrocknung”, von Andreas Jacob

Heft-Nr. 103/1992 —  Zur Okologie der Fische im Weddellmeer”, von Gerd Hubold

Heft-Nr. 104/1992 - Mehrkanalige adaptive Fifter fUr die Unterdrickung von multiplen Reflexionen

in Verbindung mit der freien Oberflache in marinen Seismogrammen”, von Andreas Rosenberger

Heft-Nr. 105/1992 —  Radiation and Eddy Flux Experiment 1891

(REFLEX 1), von Jorg Hartmann, Christoph Kottmeier und Christian Wamser

Heft-Nr. 106/1992 —  Ostracoden im Epipelagial vor der Antarktischen Halbinse! - ein Beitrag zur Systematik
sowie zur Verbreitung und Populationsstruktur unter Berlicksichtigung der Saisonalitat”, von Rudiger Kock
Heft-Nr. 107/1992 —  ARCTIC '91: Die Expedition ARK-VII/3 mit FS 'Polarstern’ 1991”,

herausgegeben von Dieter K. Futterer

Heft-Nr. 108/1992 — Dehnungsbeben an einer Stérungszone im Ekstrom-Schelfeis nordlich der
Georg-von-Neumayer Station, Antarktis. - Eine Untersuchung mit seismologischen und

geodatischen Methoden”, von Uwe Nixdorf

Heft-Nr. 109/1992 -  Spatquartére Sedimentation am Kontinentalrand des stddstlichen Weddellmeeres,
Antarktis”, von Michael Weber

Heft-Nr. 110/1992 -  Sedimentfazies und Bodenwassersirom am Kontinentalhang des nordwestlichen
Weddelimeeres”, von Isa Brehme

Heft-Nr. 111/1892 - Die Lebensbedingungen in den Solekandlchen des antarktischen Meereises”,

von Jurgen Weissenberger

Heft-Nr. 112/1992 -, Zur Taxonomie von rezenten benthischen Foraminiferen aus dem Nansen Becken,
Arktischer Ozean”, von Jutta Wollenburg

Heft-Nr. 113/1992 - Die Expedition ARKTIS VII/1 mit FS *Polarstern’ 19917,

herausgegeben von Gerhard Kattner

Heft-Nr. 114/1992 - Die Grindungsphase deutscher Polarforschung, 1865-18757,

von Reinhard A. Krause

Heft-Nr. 115/1992 —  Scientific Cruise Report of the 1991 Arctic Expedition ARK VIII/2 of

RV "Polarstemn” (EPOS 1))", by Eike Rachor



Heft-Nr. 116/1992 - , The Meteorological Data of the Georg-von-Neumayer-Station {Antarctica)

for 1988, 1989, 1990 and 1991", by Gert Konig-Langlo

Heft-Nr. 117/1992 — ,Petrogenese des metamorphen Grundgebirges der zentralen Heimefrontfjella
(westliches Dronning Maud Land / Antarktis)”, von Peter Schulze

Heft-Nr. 118/1993 -, Die mafischen Gange der Shackleton Range / Antarktika: Petrographie,
Geochemie, Isotopengeocchemie und Paldomagnetik”, von Ridiger Hotten

* Heft-Nr. 119/1993 - ,Gefrierschutz bei Fischen der Polarmeere”, von Andreas P. A. Wohrmann
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Heft-Nr. 120/1993 — East Siberian Arctic Region Expedition '92: The Laptev Sea - its Significance for Arctic
Sea-Ice Formation and Transpolar Sediment Flux”, by D. Dethleff, D. NUrnberg, E. Reimnitz, M. Saarso and
Y.P. Savchenko. — ,Expedition to Novaja Zemija and Franz Josef Land with RV 'Dalnie Zelentsy’”,

by D. Nlrnberg and E. Groth

Heft-Nr. 121/1993 — ,Die Expedition ANTARKTIS X/3 mit FS 'Polarstern’ 1992”, herausgegeben von
Michael Spindier, Gerhard Dieckmann und David Thomas

Heft-Nr. 122/1993 - ,Die Beschreibung der Korngestait mit Hilfe der Fourier-Analyse: Parametrisierung der
morphologischen Eigenschaften von Sedimentpartikeln”, von Michael Diepenbroek

Heft-Nr. 123/1993 -, Zerstorungsfreie hochaufldsende Dichteuntersuchungen mariner Sedimente”,

von Sebastian Gerland

Heft-Nr. 124/1993 — ,Umsatz und Vertsilung von Lipiden in arktischen marinen Organismen unter
besonderer Berlicksichtigung unterer trophischer Stufen”, von Martin Gragve

Heft-Nr. 125/1993 — ,Okologie und Respiration ausgewahlter arktischer Bodenfischarten”,

von Christian F. von Dorrien

Heft-Nr. 126/1993 - ,Quantitative Bestimmung von Paldoumweltparametern des Antarktischen
Oberfiachenwassers im Spatquartar anhand von Transferfunktionen mit Diatomeen”, von Ulrich Zielinski
Heft-Nr. 127/1993 - ,Sedimenttransport durch das arktische Meereis: Die rezente lithogene und

biogene Materialfracht”, von Ingo Wollenburg

Heft-Nr. 128/1993 — ,Cruise ANTARKTIS X/3 of RV ‘Polarstern’: CTD-Report”, von Marek Zwierz
Heft-Nr. 129/1993 - Reproduktion und Lebenszyklen dominanter Copepodenarten aus dem
Weddellmeer, Antarktis”, von Frank Kurbjeweit

Heft-Nr. 130/1993 — Untersuchungen zu Temperaturregime und Massenhaushalt des
Filchner-Ronne-Schelfeises, Antarktis, unter besonderer Berlicksichtigung von Anfrier- und
Abschmelzprozessen”, von Klaus Grosfeld

Heft-Nr. 131/1993 — Die Expedition ANTARKTIS X/5 mit FS 'Polarstern’ 19927,

herausgegeben von Rainer Gersonde

Heft-Nr. 132/1993 - Bildung und Abgabe kurzkettiger halogenierter Kohlenwasserstoffe durch Makroalgen
der Polarregionen”, von Frank Laturnus

Heft-Nr. 133/1994 —  Radiation and Eddy Flux Experiment 1993 (REFLEX {])”, by Christoph Kottmeier,
Jorg Hartmann, Christian Wamser, Axel Bochert, Christof Liipkes, Dietmar Freese and Wolfgang Cohrs
Heft-Nr. 134/1994 —  The Expedition ARKTIS-IX/1", edited by Hajo Eicken and Jens Meincke

Heft-Nr. 135/1994 —  Die Expeditionen ANTARKTIS X/6-8", herausgegeben von Ulrich Bathmann,

Victor Smetacek, Hein de Baar, Eberhard Fahrbach und Gunter Krause

Heft-Nr. 136/1994 — Untersuchungen zur Erndhrungsokologie von Kaiserpinguinen (Aptenodytes forsteri)
und Kénigspinguinen (Aptenodytes patagonicus)”, von Klemens Ptz

Heft-Nr. 137/1994 — Die kénozoische Vereisungsgeschichte der Antarktis”, von Werner U. Ehrmann
Heft-Nr. 138/1994 — Untersuchungen stratosphdrischer Aerosole vulkanischen Ursprungs und polarer
stratospharischer Wolken mit einem Mehrwellenlangen-Lidar auf Spitzbergen (79°N,12°E)", von Georg Beyerle
Heft-Nr. 139/1994 -  Charakierisierung der Isopodenfauna (Crustacea, Malacostraca) des Scotia-Bogens
aus biogeographischer Sicht: Ein multivariater Ansatz”, von Holger Winkler

Heft-Nr. 140/1994 —  Die Expedition ANTARKTIS X/4 mit £S 'Polarstern’ 19927,

herausgegeben von Peter Lemke

Heft-Nr. 141/1994 — Satellitenaltimetrie Uber Eis — Anwendung des GEOSAT-Altimeters Uber dem
Ekstromisen, Antarktis”, von Klemens Heidland

Heft-Nr. 142/1994 — The 1993 Northeast Water Expedition. Scientific cruise report of RV "Polarstern’
Arctic cruises ARK [X/2 and 3, USCG "Polar Bear’ cruise NEWP and the NEWLand expedition”,

edited by Hans-Jurgen Hirche and Gerhard Kattner

Heft-Nr. 143/1994 — ,Detaillierte refraktionsseismische Untersuchungen im inneren Scoresby Sund/

Ost Gronland”, von Notker Fechner

Heft-Nr. 144/1994 — Russian-German Cooperation in the Siberian Shelf Seas: Geo-System Laptev Sea”,
edited by Heidemarie Kassens, Hans-Wolfgang Hubberten, Sergey M. Pryamikov and Ridiger Stein
Heft-Nr. 145/1994 - The 1993 Northeast Water Expedition. Data Report of RV ,Polarstern’ Arctic Cruises
IX/2 and 3", edited by Gerhard Kattner and Hans-Jirgen Hirche

Heft-Nr. 146/1994 — ,Radiation Measurements at the German Antarctic Station Neumeyer 1982 - 1992”,
by Torsten Schmidt and Gert Konig-Langlo
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Heft-Nr. 147/1994 —  Krustenstrukturen und Verlauf des Kontinentalrandes im Weddell Meer/Antarktis”,

von Christian Hubscher

Heft-Nr. 148/1994 - The expeditions NORILSK/TAYMYR 1993 and BUNGER OASIS 1993/94 of the

AWI Research Unit Potsdam”, edited by Martin Melles

Heft-Nr. 149/1994 —  Die Expedition ARCTIC ‘93. Der Fahrtabschnitt ARK-IX/4 mit FS ,Polarstern’ 1993”,
herausgegeben von Dieter K. Fltterer

Heft-Nr. 150/1994 - Der Energiebedarf der Pygoscelis-Pinguine: eine Synopse”, von Boris M. Culik

Heft-Nr. 151/1994 —  Russian-German Cooperation: The Transdrift | Expedition to the Laptev Sea”,

edited by Heidemarie Kassens and Valeriy Y. Karpiy

Heft-Nr. 152/1994 - Die Expedition ANTARKTIS-X mit FS 'Polarstern’ 1992. Bericht von den
Fahrtabschnitten ANT X/1a und 27, herausgegeben von Heinz Miller

Heft-Nr. 153/1994 - , Aminosauren und Huminstoffe im Stickstoftkreislauf polarer Meere”, von Ulrike Hubberten
Heft-Nr. 154/1994 - Regional and seasonal variability in the vertical distribution of mesozooplankton

in the Greenland Sea”, by Claudio Richter

Heft-Nr. 155/1995 — Benthos in polaren Gewdssern”, herausgegeben von Christian Wiencke und Wolf Amtz
Heft-Nr. 156/1995 — ,An adioint model for the determination of the mean oceanic circulation, air-sea fluxes and
mixing coefficients”, by Reiner Schlitzer

Heft-Nr. 157/1995 — Biochemische Untersuchungen zum Lipidstoffwechsel

antarktischer Copepoden”, von Kirsten Fahl

Heft-Nr. 158/1995 - Die deutsche Polarforschung seit der Jahrhundertwende und der Einfluf3

Erich von Drygalskis”, von Cornelia Lidecke

Heft-Nr. 159/1995 — ,The distribution of § *O in the Arctic Ocean: Implications for the freshwater balance of the
halocline and the sources of deep and bottom waters”, by Dorothea Bauch

Heft-Nr. 160/1995 —  Rekonstruktion der spatquartéren Tiefenwasserzirkulation und Produktivitat im dstlichen
Sudatlantik anhand von benthischen Foraminiferenvergesellschaftungen”, von Gerhard Schmiedl

Heft-Nr. 161/1995 — Der EinfluB3 von Salinitat und Lichtintensitdt auf die Osmolytkonzentrationen, die Zefivolumina
und die Wachstumsraten der antarktischen Eisdiatomeen Chaetoceros sp. und Navicula sp. unter besonderer
Berticksichtigung der Aminosaure Prolin”, von Jurgen Nothnagel

Heft-Nr. 162/1995 —~  Meereistransportiertes lithogenes Feinmaterial in spatquartaren Tiefseesedimenten des
zentralen Ostlichen Arktischen Ozeans und der Framstraf3e”, von Thomas Letzig

Heft-Nr. 163/1995 — Die Expedition ANTARKTIS-XI/2 mit FS "Polarstern’ 1993/94",

herausgegeben von Rainer Gersonde

Heft-Nr. 164/1995 - Regionale und altersabhéngige Variation gesteinsmagnetischer Parameter in marinen
Sedimenten der Arktis”, von Thomas Frederichs

Heft-Nr. 165/1995 ~ Vorkommen, Vertellung und Umsatz biogener organischer Spurenstoffe: Sterole in
antarktischen Gewéassern”, von Georg Hanke

Heft-Nr. 166/1995 - Vergieichende Untersuchungen eines optimierten dynamisch-thermodynamischen
Meereismodells mit Beobachtungen im Weddelimeer”, von Holger Fischer

Heft-Nr. 167/1995 — ,Rekonstruktionen von Paldo-Umweltparametern anhand von stabilen Isotopen und
Faunen-Vergeselischaftungen planktischer Foraminiferen im Sldatlantik”, von Hans-Stefan Niebler

Heft-Nr. 168/1995 ~ Die Expedition ANTARKTIS XIIl mit FS 'Polarstern’ 1994/95. Bericht von den
Fahrtabschnitten ANT XII/1 und 2", herausgegeben von Gerhard Kattner und Dieter Karl Ftterer

Heft-Nr. 169/1995 — ,Medizinische Untersuchung zur Circadianrhythmik und zum Verhalten bei Uberwinterern
auf einer antarktischen Forschungsstation”, von Hans Wortmann

Heft-Nr. 170/1995 — DFG-Kolloquium: Terrestrische Geowissenschaften — Geologie und Geophysik der Antarktis
Heft-Nr. 171/1995 -, Strukturentwickiung und Petrogenese des metamorphen Grundgebirges der
nérdiichen Heimefrontfiella (westliches Dronning Maud Land/Antarktika)”, von Wilfried Bauer

Heft-Nr. 172/1995 -, Die Struktur der Erdkruste im Bereich des Scoresby Sund, Ostgrénland:

Ergebnisse refraktionsseismischer und gravimetrischer Untersuchungen”, von Holger Mandler
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