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1 Introduction (Spindler)

The thirteenth Arctic expedition of RV "Polarstern” began on May 14 1997 and
ended on September 29 of the same year. The cruise consisted of three legs
of multidisciplinary research with regional concentrations in the areas of the
Greenland Sea, the western Barents Sea and the Fram Strait.

The first leg (ARK Xill/1) began on May 14 in the homeport of "Polarstern”,
Bremerhaven and ended on June 24 in Tromsg, Norway. It was divided into
two subunits ARK Xlll/1a and ARK XllI/1b by a short visit of port in Longyear-
byen (Svalbard) to exchange some scientific personnel.

Our first research area during ARK Xlll/1a was the marginal ice zone of the
Barents Sea east of Svalbard. Here, our main research effort concentrated on
the coupling of the different compartments sea ice, water column and sea floor
in an interdisciplinary approach. The main goal was the elucidation of the
situation during late winter and beginning of spring in areas without and with
sea ice cover. This investigation played an essential part for the pilot phase of
the European project "The Arctic Ocean System in the Global Environment"
(AOSGE), which is supported jointly by Norwegian and German funding
(German Science Ministry, BMBF).

After the exchange of some scientists in Longyearbyen we sailed towards the
eastern coast of Greenland. The programme there was mainly carried out in
the framework of the Special Research Programme (SFB 313) of Kiel Univer-
sity: "Environmental changes, the northern North Atlantic". The interest here
focused on four areas:

1) Investigations on particle production in the sea ice and upper water column,
their modification on the way to the seafloor, and their final sedimentation.

2) Determination of distribution and activity patterns of organisms on and
within the seafloor as well as of carbon dynamics and interactions between
sediment and water column.

3) Measurements of nutrients within the water column and the sediment and of
transport mechanisms of oxygen and carbon into the seafloor.

4) Investigations on distribution, sedimentation and geological evidence of
plankton organisms with fossilisation potential.

Most of the research took place during two transects at 75°N and 81°N. In
addition, two long-term sediment trap deployments were recovered from 75°N
and 7°W. The first leg ended in Tromsg@ (Norway) on June 24 1997,

Captain U. Pahl was the master of RV "Polarstern”. We are grateful to him, the
officers and the crew for excellent, committed work and their willing assistance,
which contributed significantly to the success of the cruise.



2 Iltinerary (Spindler)

On May 14, 1997 RV "Polarstern” left Bremerhaven as planned at 17:00, with
42 scientists (including a televison crew of 3}, 4 technicians testing and
installing new systems, and 43 crew members on board. Two of the techni-
cians were flown back by helicopter to Bremerhaven on the same day, the
other two on May 17 to Trondheim. The passage through the calm North Sea
was used to set up the laboratories. On May 19 we reached our investigation
area East of Svalbard and started station work in open water approximately 40
miles off the ice edge (Fig. 2.1). The ice was encountered later during the night
and from then on stations followed in rapid succession every 6 miles. Most of
the ice was relatively thin and algal growth had produced brown water
underneath most ice floes. Our intended northernmost station 50 miles within
the pack ice zone was reached on May 22. Since at this station algae were
also thriving in the ice and the upper water column, we decided to sail another
ten miles north to 77°25'N. Only at this position the amount of algae actually
decreased remarkably. Our last station for the ARK Xill/1a leg was completed
during May 24 and "Polarstern” headed towards Longyearbyen for an
exchange of scientists.

Fourteen persons including the television crew left the ship on May 26 while
12 newcomers arrived on board. Most of the remaining crew and researchers
used the short stay of three and a half hours in the harbour to visit the city of
Longyearbyen. Two days later we reached our mooring position at 75°00'N,
7°30'W, deployed a sediment trap and started a transect at 75°N towards the
westcoast of Greenland. Station depths ranged from 3500 m to 200 m at our
shallowest station close to the coast on June 2. After a second visit of the
easternmost station along the 75° transect we headed North to 78°20'N,
5°00'W to deploy a sediment trap at an ice floe. This trap was supposed to
collect material sedimenting from the floe until recovery some 14 days later.
We steamed further North under heavy ice conditions and reached 81°N on
June 10. Here again a transect of stations from East to West was carried out
until we had to stop, only obtaining few samples at a water depth of 400 m. On
June 13 we were heading back South to relocate the ice floe with the attached
sediment trap. We were able to trace the floe at all times via satellite and by
helicopter survey we could find and recover the trap after ten days of
deployment. Two additional larger sediment traps were recovered on June 19,
one was deployed a few weeks ago at the beginning of ARK Xlll/1b, the other
trap was deployed in August 1996. Since both moorings were quickly detected
and brought up much faster than we anticipated, we finished our scientific
programme and headed in southeasterly direction. The time saved due to the
fast recovery of the traps was used for an excursion to Bear Island situated
close to our cruise track towards Tromse. Scientists and crew enjoyed Zodiak
trips to the magnificent rock formations and busy bird cliffs on a sunny day.

After 42 days at sea, many of them under heavy ice conditions, "Polarstern”
arrived safely in Tromsg in the morning of June 24. For most of us it was the
end of a scientifically very successful cruise. Two scientists and several crew
members were looking forward to joining the next leg, ARK XIlI/2.
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Fig. 1.1: Cruise track.




3 Metereological Conditions (Buder)

Weather and ice conditions during the cruise

Under hazy weather conditions "Polarstern” left Bremerhaven for the North
Sea on the evening of 14.5.97. The North Sea welcomed us with an anti-
cyclone, plenty of sunshine and weak winds from Northwest. We reached a
foggy area off southern Norway, which was also clearly visible by satellite
imagery. The cruise continued under foggy conditions until in the afternoon of
16.05. we arrived at full sunshine and NW 3-5 Bft in an area to the west of
Trondheim. On 17.05 the influence of the anticyclone weakened temporarily.
Satellite imagery indicated a circulation to the South of Spitsbergen, suggest-
ing the formation of a cyclone. Near the Lofoten Islands the wind changed from
NE to W/SW at 4-5 Bft. The cyclone continued eastward, while the wind
changed to NW in the evening increasing from 6 to 7 Bft. We passed a cold
front with rain and showers. On 18.05. "Polarstern” was located to the North of
the cyclone which moved SE at northeasterly winds of 6-7 Bft and frequent
rain and snow showers. The temperature gradually decreased below 0°C. On
19.05. we reached the first research area to the East of Spitsbergen at 76°N
and 33°E. The eastern flank of a stable anticyclone over Greenland brought
northeasterly winds of 6-7 Bft with temporary snow showers and temperatures
down to -4°C. First ice floes were sighted in the evening and we had arrived at
the marginal ice zone of the central Barents Sea.

The stable anticyclone over Greenland slowly weakened during the next two
days and moved towards the East, while the NE wind decreased to 4-5 Bft.
The temperature dropped further to -8/-11°C. The weather was controlled by a
complete stratus cover with lower limits at 200 m and 600 m and occasional
light snowfall. Ice conditions changed between open water and densely
packed ice fields.

On 22.05. we remained for a longer time period close to an extended ice field
due to station work. We were now at the northernmost point of the first leg at
78°N and 34°E. On the next day we returned to the South. On 24.05. we
finished the first section to the East of Spitsbergen and headed for
Longyearbyen on Spitsbergen.

After a small cyclone passed our way, sunshine returned with NW 3-4 Bft. The
passage to Longyearbyen was temporarily hampered by severe ice con-
ditions. In the morning of 26.05. we arrived in Longyearbyen under a low
ceiling of clouds and light snowfall, where we anchored due to the shallow
depth of the harbour basin. At 17.00 "Polarstern” left Longyearbyen towards
the area off East Greenland at 75°N and 6°W for the second leg of the cruise.

The passage was calm under the influence of an anticyclonic wedge near
Scotland with 3-4 Bft. On 28.05. we arrived at our research area, again
surrounded by ice. The influence of the anticyclone weakened and during the
next days we were affected by several moderate cyclones which passed from
the area around Iceland towards the NE. The wind changed between SE and
SW with 3-5 Bft. At the same time mild air was advected and the temperature
rose to +1°C. Temperatures on Iceland locally even reached +20°C. Our
weather was dominated by low stratus clouds and frequent fog. On 1.6. the last
cyclone from Icelandic regions moved East towards Spitsbergen. Air pressure
increased over Greenland and allowed the formation of an anticyclone. On



2.6. mild air was advected again within the lower 1000 m. Air temperatures
rose to +4°C for two hours, accompanied by plenty of sunshine. On 3.6. a
cyclone developed to the west of Jan Mayen, slowly proceeded eastward and
was located to the South of Bear Island on 6.5. "Polarstern” was positioned on
its northern side at a weak NE wind of 3-5 Bft and plenty of sunshine, but
temperatures sank again to -4°C. The cyclone gained intensity on its way to
northern Norway causing the NE wind to increase to 6-7 Bft, accompanied by
temporary and at times longlasting snowfall. On 7.6. the anticycione siowly
moved from Greenland to Spitsbergen. The wind from NE decreased to 3-4 Bft
and the cloud cover slowly opened up. We were on our way to the nor-
thernmost point of leg 2 at 81°N and 4°W, but the cruise was interupted every
once in a while, due to severe ice conditions with ice thicknesses of 2-3 m.

We reached the northernmost point at 81°N on 10.6. "Polarstern” was now
positioned to the North of a marginal cyclone, which switched from a strong
cyclone south of Iceland to Jan Mayen. The deep cloud cover of the northward
advancing warm front approached us from the South with lower limits between
600 and 1000 ft. The wind remained weak between 2-4 Bft from southerly to
easterly directions. We remained at 81°N until 13.6. During this period our
weather was dominated by the typical grey of the Arctic with lower cloud limits
sometimes below 100 ft. The easterly wind prevalled between 2-4 Bft. Station
work was finished in the evening of 13.6. and the vessel returned to the drift
station on an ice floe. A station with a radiotransmitter had been set up on this
ice floe on our way north. At the same time an anticyclone formed over NE
Greenland, which slowly moved eastward. Apart from some short interruptions,
the weather was further determined by deep stratus clouds and at times fog.
Our progress was slow, since ice thicknesses increased to over 3 m. On 16.6.
we arrived at the drift station and the equipment was recovered. At the same
time the preparations for the polar baptizing started. The anticyclone had
moved to Spitsbergen and remained stationary until 18.6. Southerly winds
blew with 3-5 Bft. On 17.6 the baptizing ceremony took place. In the evening
the cruise continued to 75°N, where two long-term moorings from "Meteor”
were recovered and two stations completed. This activity ended the scientific
programme of the cruise. With ample time left until our arrival in Tromse, we
left the position 75°N 3°W on 20.6. and steamed towards Bear Island. In the
morning of 22.6. we reached Bear Island from the West at beautiful sunshine
and NE wind of 4 Bft. We stopped for eight hours at the most attractive SE side
of the island. Magnificent entrances of grottas exhibited a wonderful
panorama. Zodiak trips are offered to the grottas and surroundings. In the
evening we continued with our voyage to Tromsg.

Activities of the Meteorological Office
The main task of the meteorological office was to provide the ship’s leaders,
the chief scientist and the helicopter pilots with meteorological advice.

Self-generated ground pressure maps of the data 06 UTC and 15 UTC were
the basis for the daily weather forecast. If needed, especiaily during poor radio
reception, the data were supplemented by 09 and 18 UTC observations. In
addition, ground analyses from Offenbach were available via fax.

Every day in the morning and in the evening, the meteorological office
provided 12 hour forecasts and 12 hour expectations, together with an over-
view of the weather at home as a service for the participants. The weather



development was presented to the chief scientist and the captain or the
officers on duty. Copies of the weather charts and of the weather reports were
also given to the chief scientist and the bridge.

During helicopter flight activities the pilotes received oral advice of the flight
weather as well as written overviews, Metars, Tafs and a vertical presentation
of the aerological ascent.

Hourly weather observations were automatically compiled and fed into the net
via DCP. During duty hours these messages were supplemented by eye sight
observations and maritime parameters, especially during main and in-
between dates. A radio probe ascent was performed daily at 12 UTC. The
temperatures were also fed into the net via DCP. It was evaluated by the TLOP
programme and it was a valuable help for the flight weather forecast.

The images of NOAA and especially METEOR satellites provided important
information for the assessment of the ice situation. In contrast, the ice charts
provided by BSH were obsolete and presented the ice situation only
insufficiently. We cancelled their supply during the cruise.

Additional charts for the daily weather forecast were offered by Offenbach via
fax especially for this Arctic cruise. This included circumpolar charts of the
ground pressure and wind for a forecast period of up to four days. They were
an important help for-the forecast activities, since the forecasted ground
pressure and wind fields were in good agreement with the real data.

Haufigkeit in %
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Fig. 3.1: Wind directions during ARKXIII/1.
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Fig. 3.2: Wind velocities during ARK X1I1/1.

4

Sea Ice Studies

4.1 Remote Sensing (Garrity, Whritner)

The main task of the remote sensing program was to support the ARK Xlii/1a,b
objectives by providing ice information to the Captain and Chief Scientist for
planning purposes. It was also our intention to investigate specific problems in
order to better understand remotely sensed data. The main objectives were:

to support the ARK Xlll/1a,o program with ‘“real time” strategic ice
information by using NOAA-AVHRR (Advanced Very High Resolution
Radiometer) satellite data

to support the ARK Xlil/1a,b program with remote sensing helicopter flights
by using the Line Scan Camera (LSC) system

There were a number of sub-objectives:

study of the on-set of melt in the snow cover for various ice types by
measuring the electrical and physical properties of the snow

study of the Special Sensor Microwave Imager (SSM/l) 85 GHz satellite
channel data for variations due to a changing snow cover and/or the
amount of moisture in the atmospheric column

the integration of AVHRR, and Operational Line Scan (OLS) satellite
images, as well as LSC data, with the derived high frequency SSM/I ice
concentration maps for first year ice, old ice and total ice in order to further
the understanding of the relatively new SSM/! algorithm.
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Methods

NOAA-AVHRR: The NOAA series of weather satellites have an orbital period of
approximately 102 minutes, carrying the AVHRR, and the TIROS Operational
Vertical Sounder, along with different smaller instruments. The data is
transmitted in digital format directly from the satellite to the SeaSpace
(SeaSpace Corporation, San Diego, CA) TeraScan system located on the
ship. The AVHRR has 5 channels scanning a swath of 1400 km to both sides
of the sub-satellite track (SST). The geometric resolution is 1.1 km near the
SST. The spectral ranges for each of channels 1 to 5 follow as: 580-700 nm,
700-1000 nm, 3.5-3.9 um, 10.3-11.3 pm, and 11.5-12.5 um. These channels
enabled visible images of the ice, and meteorological parameters for
determining the progression of weather fronts. Numerous overpasses of the
NOAA series satellites were processed and archived daily.

Special Sensor Microwave/Imager (SSM/1): The SSM/I sensor is part of an
operational United States Defense Meteorological Satellite Program (DMSP).
The 1400 km swath width provides excellent coverage for a given satellite
overpass. The channels of particular interest to us is the 85 GHz vertical and
horizontal polarizations. This is the highest microwave frequency of the SSM/I,
thus has the best ground resolution (12.5x12.5 km grid spacing) as compared
to the other microwave channels: 19, 22, and 37 GHz. Sea ice concentration
products are conventionally derived using these lower frequency channels, for
example, the NASA Team and the Atmospheric Environment Service (AES,
Canada) algorithms.

The 85 GHz channels have a wavelength of 3 mm which is influenced by the
atmospheric moisture to a greater extent as compared to the 19 and 37 GHz
SSM/I channels. To date, the SSM/I data cannot be received in a useful format
in real time on a non-US military platform when north of 60 degrees. During
ARK Xlll/1b, the SSM/I channel data was received directly from the f-series
DMSP satellites using the same antenna as used for the capturing of the
AVHRR data, however, the SSM/I data could not be used on the ship. The
SSM/I data will be “decoded” at SeaSpace Corporation for scientific use in the
near future. The SSM/I satellite overpasses were captured as close as
possible to 1000 UTC, due to the launching of the radiosonde balloon by the
ship’s meteorological office. The advantages of using SSM/I data is the end
product, providing a sea ice concentration map, day and night and for all
weather conditions. Under the correct conditions, the sea ice can be quantified
by ice type. This is the only type of data to date, that can produce sea ice
concentrations within minutes after a satellite overpass.

Operational Linescan System (OLS): The OLS sensor is also part of the
DMSP f-series satellites. Of particular interest is the visible channel that
provides a 600 m cross track resolution. There is an infrared 1.1 um channel
with the same resolution, the highest-resolution meteorological instrument in
space. The variable scan provides an equal distance between pixels for the
same scan line. The visible channels 1 and 2 of the AVHRR is covered by the
broader bandwidth OLS visible sensor, thus more radiation from a given
scene can be sensed as compared to an AVHRR scene.

Helicopter Mounted Line Scan Camera: The LSC operates in the visible range
to obtain reflectance information from ice and water. A pixel of an image is
stored as a byte value, thus they are represented by a radiometric value



between 0 and 255. The swath width depends on the altitude of the helicopter,
generally being one third of the altitude. For our purposes, it was best to fly
around 3300 ft, providing a 1000 ft swath width along the flight path. However,
since it was our aim to fly during cloudy conditions, in order to have different
atmospheres for the microwaves to travel through enroute to the SSM/I, we
also flew below the cloud cover from 1000-2500 ft. Generally, the flight path
extended to 35 nm on two sides of a rectangle with 10 nm on the short sides,
thus there would be at least a few SSM/I 85 GHz footprints (field of view) on
the earth’s surface crossed during a flight. A LSC flight was generally done at
the time of the radiosonde balloon launch. The analysis software package for
the LSC can distinguish between three gray tone ranges, thus open water
from young ice and either first year or old ice. The resuit provides a total sea
ice concentration as well as by ice type, depending on the image scene.

Resometer: The resometer is the only in-situ instrument that can be used to
obtain the amount of free water by volume in a snow cover. Once a snow cover
has physically been disturbed, the properties will change as compared to its
natural state. It is for this reason that the snow measurements were made in-
situ using an instrument developed at the University of Bern, Switzerland. The
resometer enables an accurate and rapid measurement of the resonance
properties of the resonator sensor which depends on the amount of moisture
between and around the snow grains. A description of the resometer can be
found in Méatzler (1996).

Results

Satellite Remote Sensing: The AVHRR images collected and processed
during the cruise were used to meet the primary objectives. Satellite over-
passes were captured when updated sea ice conditions were required for
navigational purposes and scientific planning. This could range from hourly to
a few times a day. There were only a few days when there was too much of a
cloud cover for the reflection in the visible channels to be received from the ice
and water. As the cruise progressed, there was an increasing amount of fog,
however, the visible channels were still able to receive reflectance through the
fog from the sea ice. An example of an AVHRR image showing part of the
cruise track through the sea ice is shown in Fig. 4.1.1 The dark line is the
ship’s track and shows the deviation of the ship around smailer and larger sea
ice floes. This image is from June 02, when there was fog and low level cloud
cover over the sea ice to the north of the ship’s track. This is just one example
out of many showing how the Captain and Nautical Officers used the satellite
image to aid the navigation through the changing sea ice conditions.

The AVHRR images were used to locate a suitable ice floe in order to place a
sediment trap below the ice surface. The floe size, drift and location from the
ice edge was important in order to ensure that the ice floe would not break-up
and/or escape into the warmer waters. A large ice floe was chosen as a prime
candidate near 78°N and 7.5°W. The ice floe was tracked using daily AVHRR
images and argos tramsmitters and was then able to be located by a
helicopter flight when in travel range of the helicopter from the ship. However,
when the ship was approaching the large ice floe, thick fog did not permit easy
navigation to the floe. A smaller floe was used for the scientific work, in close
proximity to the large floe. The smaller floe was tracked using argos buoy
positions which were received using the TeraScan antenna. Fig. 4.1.2 shows



NOAA-14 AVHRR Visible
02 June 97 05:382
Ice Conditions

Fig. 4.1.1: Satellite image of ice conditions on 02 June 1997 with cruise track.
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HOAD-14 AVHRR Visible |
15 June 97 11:312
Ice conditions thru

Fig. 4.1.2: Satellite image of ice conditions on 15 June 1997 with Olaf floe #1 and Olaf buoys.
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the large ice floe (Olaf floe #1) as well as the smaller floe (Olaf buoys). By June
15, the ice movement caused the ice in the area of the buoys to drift south-
westwards at an average rate of 0.5 knots.

Once the ship returned from the station work a few degrees to the north, about
two weeks later, the under ice deployed sediment trap was located with no
difficulties (June 16).

Snow: The snow cover influences the microwave signatures received by the
SSM/I sensors for the 37 GHz (8 mm wavelength) polarization channels
(Garrity, 1992), and it is expected that the 85 GHz channels with a smaller
wavelength (3 mm) would be influenced even more by the snow cover due to
the smaller penetration of the 3 mm microwaves being emitted from the ice
surface. As the snow cover evolves from winter to spring conditions it will
eventually act as a blanket, masking the microwave energy being emitted from
the ice surface. In order to monitor the on-set of melt in the snow cover, 34
snow pits provided 186 snow wetness measurements from May 21 to June 16.
Days May 24-27 (Svalbard - science change), June 5 (fog) and June 17
(baptism) are the only days missing snow measurements during the time in the
ice. The more free water between the snow grains, the less microwave energy
from an ice surface will be received by the SSM/l sensors, and more from the
snow, which can result in an overestimation in the derived sea ice
concentration maps.

During the ARK Xilil/1a,b, the snow cover on first year and oid ice gradually
changed from winter snow, which was dry and can be described as “igloo”
snow (blocky) to wet corn snow, typical of spring conditions. The on-set of melt
was “turned on” and well established by Julian Day 149 (May 29), when the air
temperature was just above 0°C. The permittivity of the snow surface (5 mm
depth) rose significantly (Fig. 4.1.8), indicating a surface snow wetness of
about 4.5% by volume (Fig. 4.1.4). The snow wetness calculations are pre-
liminary for this report, since the different layers in the snow cover must be
included in the calculation in order to get a representative snow wetness for
the entire snow depth. During this cruise, the melt season can be described
radiometrically (in the microwave region) as the “preconditioning phase”
(Ramseier-Garrity model, not published) progressing into the beginning of the
snow melt to eventually form melt-ponds. The preconditioning phase causes
fluctuations in the 37 GHz microwave signatures, followed by black-body
radiation. It is expected that there will be black-body radiation for Julian Day
168 (June 16), and possibly thereafter, when the total snow depth showed a
high permittivity (Fig. 4.1.5). Black-body radiation occurs when the snow cover
will emit as much microwave energy as it absorbs (physical temperature). The
black-body radiation will stop during the drainage of water out of the snow
cover, aiding the growth of melt-ponds, but this did not occur during cruise Leg
1. There was only a trace of melt-ponds, and it is difficult to note if these were
“true” melt-ponds formed from surface melt or caused by flooding due to
ridging activity (i.e. cracks, deformations) by the ice movement.

The interesting part of the results from the snow measurements will occur
during the comparison of the SSM/I 85 GHz channel data with the calculated
snow permittivity. The largest error in the snow measurements occurs for the
snow density, which is required for the calculation of snow wetness. Thus, it is
better to use permittivity with an error close to 0.003. Fig. 4.1.5 shows the
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preconditioning phase in snow melt, except towards the end of the cruise. The
slope of the linear regression is small (0.002) and y-intercept 0.79, with a
standard deviation of 0.02. It will be very interesting to see if these small
changes in the snow permittivity of the snow pack during time will have a
significant influence on the satellite received microwave signature at 85 GHz.
The change from winter snow, to the on-set of melt, followed by late spring
melt conditions are each turned on like a light switch influencing most SSM/I
microwave signatures.

Compared to the amount of melt-ponds during the RV “Polarstern” North East
Water Polynya (NEWP) cruise, this cruise is behind in the melt season. The
NEWP showed up to 5% melt-ponds between Julian Days 160-170 (El Naggar
et al., 1997).

Line Scan Camera: Extensive LSC helicopter flights were made, totally 1,180
nm during 13 flights over the sea ice, with a swath width of data from 300 to
1000 ft. There was one test flight of the system over open water where white
caps due to wind couid be quantified. Flights to map the sea ice conditions
started in the Barents Sea, May 22 and 24, followed by the Greenland Sea for
June 1-5, June 7-8, and June 10-11. Nearly all flights started at the time of the
meteorological launch of the radiosonde balloon, in order that the influence of
the atmosphere on the mapping of sea ice using the SSM/l can be deter-
mined. On June 2 and 3, there were two flights due to the clear conditions
which will be used as a calibration of the sea ice “algorithm” where there is no
atmospheric influence, thus only a possible “hindrance” from the snow cover.

The LSC data will be processed to quantify the sea ice by type in the area of
the scientific stations, which is of interest to the SFB. Generally, the flight
pattern was a rectangular box, 35x10x35x10 nm (about 1.45 hr), covering
variable sea ice conditions. The LSC can map three different parameters:
open water, young ice types, and first year/old ice. For example, on May 24
there was 5% open water, 8% dark nilas, 8% open water and dark nilas
mixture, 23% white nilas, 7% open water and white nilas mixture, 64% gray
ice, 0% gray white ice, and 28% first year ice. This flight covers about nine
12.5x12.5 km SSM/t 85 GHz channel footprints.
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4.2 Sea ice Biological Studies (Gradinger, Donner, HaaB, Meiners,
Mock, Peeken, Werner, Zhang)

General introduction

Sea ice floes are the habitat for the so-called sympagic community which
consists of bacteria, protists and metazoans. During this expedition we studied
physical, chemical and biological properties of ice floes to characterize the
seasonal changes occuring in the winter-spring transition. lce samples were
obtained by means of ice coring or brine sampling, under-ice studies were
done with a pump system and an under-water video camera. A total of 13
stations were sampled during this expedition. At four stations we sampled first-
year ice floes in the Barents Sea (ARK Xlll/1a), all other sampling activities
focused on multi-year ice floes in the Greenland Sea (ARK Xlll/1b). First of all,
our data set will allow for a detailed comparison of first-year versus multi-year
ice communities based on the conducted biomass and activity measurements.
Secondly, the results will be included in data sets from earlier "Polarstern"
expeditions to describe the seasonal cycle of ice biota development in Arctic
seas.

Sea ice observations

A total of 73 observations on the state of the sea ice cover were made while
the ship was in ice-covered waters. We determined the contribution of certain
ice types (new ice - young ice - first-year ice - multi-year ice) as well as size of
ice floes, snow thickness and sediment load.

In the Barents Sea, we observed new ice, young ice and first year ice. No
sediment inclusions were seen at any location. The average ice thickness
distribution along the northwards going transect is given as an example of the
available data (Fig. 4.2.1). First-year ice thickness ranged from 40 to 110 cm
with a strong longitudinal increase. The average floe size increased towards
the north from smaller than 10 m at the southernmost observation point to
more than 1000 m at the northernmost location. New ice formation was
observed at all locations due to the low air temperature (median of
observations: -7.8°C).

The ice cover in the Greenland Sea was dominated by muiti-year ice floes. At
nearly all locations we saw floes including sediment. The mean ice thickness
was around 300 cm with additional 40 ¢cm snow cover. No formation of melt
ponds.- was observed during the entire expedition, although snow melting
occurred during the last days in the study area.
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Fig. 4.2.1: Ice thickness and floe size along the northward heading transect of ARK Xlil/1a

We frequently observed strong coloration of ice floes due to algal growth. Not
only the bottom sides of ice floes showed a slight brownish coler, but also the
interface between snow and ice. Therefore, we hypothesize that the formation
of infiltration layers also occurs in Arctic seas as described for Antarctic
regions. However, we did not have the opportunity to study such floes by
taking ice cores. Large mats of Melosira arctica were frequently observed
while the ship was steaming through new and young ice of thicknesses of 20
to 40 cm.

4.2.1Light Measurements (Gradinger)

UV-A and UV-B radiation measurements were conducted with 2n surface
GROBEL-sensors. The intensity of the photosynthetic active radiation (PAR)
was measured using a 2n LICOR surface sensor and a 4n LICOR under water
sensor which was lowered to the underside of the ice floes through a core
hole. Light intensities were recorded as 1 min averages with a LICOR data
logger over time periods of 4 to nearly 12 hours at 6 stations. Fig. 4.2.2 shows
the results from the ice station 157. Surface light intensities varied strongly
with daytime and increased from initially 250 uE m™ s™ to around 1150 uE m*
s at noon. The under-water light intensities showed the same variations, but
reached on average only 0.2% of the incoming radiation. The final compilation
of the light measurements will be used to understand the spatial differences of
ice algal occurrences in different ice floes.
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Fig. 4.2.2: Light (PAR) irradiance at St. 157

4.2.2 Physical, Chemical and Biological Properties of Arctic
Sea Ice (Donner, Gradinger, HaaB, Meiners, Mock, Peeken,
Werner, Zhang)

At 13 stations we sampled several ice cores to measure vertical profiles of the
following parameters:

« ice temperature

- ice bulk salinity

« nutrient concentrations (NHy4, NOgs, NOo, SiOy4, PO4)

- chlorophyll a and phaeopigment concentration

» algal pigments {(by HPLC analysis, see report by Peeken)
« particulate silicate

- particulate organic carbon (POC) and nitrogen (PON)

» organism abundances (bacteria, protists, metazoans).

Most of the analyses will be conducted in the home laboratories, onboard
"Polarstern" we could only determine the first four parameter sets mentioned
above. A typical example of the available data set is given for ice station 148
(Fig. 4.2.3). Lowest temperatures were mostly observed in the middle part of
the ice cores, still representing winter values, while a slight warming of the ice
surface had already occurred. Highest algal biomass was always found in the
bottom parts of the ice floes with maximum values in first year ice floes of the

Barents Sea (830 mg Chl a m™® ice at St. 140).
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Fig. 4.2.3: Vertical distribution of temperature and algal pigments in the ice floe at St. 148.

4.2.3 In situ Primary Production Measurements (Mock)

A new method enabled us to obtain the first data about in situ primary
production of sea ice algae in the bottom meter of sea ice. This part of the ice
included the highest biomass of algae within Arctic first-year and multi-year
sea ice.
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We measured the production at four stations in both types of sea ice. Seven
distinct horizons of one centimeter thickness were selected within the last
meter of the ice. Each of them was put into a petri dish and incubated with
NaH14COs for eight hours in a new device directly within the ice floe.

The in situ primary production of ice algae varied due to the snow and ice
thickness as well as to the different locations of the petri dishes. Nevertheless,
the highest production was always found within the bottom one centimeter of
each investigated ice floe.

4.2.4 Production of Lipids by Arctic Sea Ice Algae (Mock)

An experiment was carried out to investigate changes in the physiological
state of sea ice algae during the growth process using ice algae of the bottom
5 cm of the sea ice. The experiment was conducted under natural light and
temperature conditions for about four weeks. After two weeks of rapid growth,
the added nutrients were depleted and thus the biomass of ice algae
decreased during the last two weeks. To examine the change in physiological
state during the time of investigation, the accumulation of NaH'4COj3 into
proteins, polysaccharides, low-molecular weight metabolites and lipids was
determined. All these metabolites increased during the first two weeks of rapid
growth. The strongest increase was observed for the lipid fraction, especially
for the glycolipids, but not for triacylglycerols or phospholipids.Under nutrient
depletion, the total lipid production remained high, whereas the other
metabolites decreased more or less at different rates. A strong decrease was
also observed for the proteins.

4.2.5 The Response of Arctic Sea lce Micro-Organisms to
Changes of Salinity Under Different Light Conditions
(Zhang)

Polar marine ecosystems are subject to strong seasonality and interannual
variability of environmental factors, especially ice cover and irradiance. Sea
ijce covers between 7-14 million km2 of the Arctic Ocean and is a crucial
parameter for the modelling of environmental changes in polar areas. Micro-
algae from the water column and the sea ice are important primary producers
in polar oceans, in which diatoms are dominant and contribute more than 90%
to the total microalgal biomass. The seasonal development of the polar marine
algae is mainly controlled by abiotic parameters. The onset of microalgal
growth in spring is dependent on the increase of the available light intensities
after the dark polar winter.

Micro-organisms that inhabit the interstices and underside of sea ice are
exposed to wide variations of salinity, in particular during the periods of brine
drainage and ice melting. Numerous studies at Arctic, Antarctic and sub-Arctic
sites have shown that light is the principal factor limiting the onset and early
development of bottom ice algal blooms. It was reported that four Arctic
diatoms were euryhaline and maintained growth rates of 0.6 to 0.8 divisions
per day over a salinity range of 10%. to 50%..
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During "Polarstern” cruise ARK Xl/2, we carried out an experiment to study the
salinity tolerance of Arctic algae in a range of 1%. to 100%. under natural light
conditions. The results showed that most species of the natural ice microalgal
community in the Greenland Sea exhibited net growth within a salinity range
of 4.0%. to 74.0%., and that the maximum net community growth rate was
obtained at salinity 20%.. Data on the response of Arctic sea ice micro-
organisms to changes in salinity lower than that of normal sea water under
different light conditions is limited.

Our experiment was designed to study the response of Arctic sea ice micro-
organisms, i.e. algae and bacteria, to salinity below normal Arctic sea water.
For that purpose ice cores were taken from an ice floe at the location of
77°22'N, 0°22'E in the Greenland Sea. The top 10 cm segments melted and
filtered through a 0.2 um Nuclepore filter were used as the low salinity melt
water (LSMW, 0.2%.). The bottom 2 cm sections thawn in an excess of 0.2 pm
filtered sea water were used as the natural Arctic sea ice micro-organisms.
Larger metazoans were excluded by filtration through 60 um silk mesh.

The eight steps of salinity were achieved by the addition of LSMW to normal
Arctic sea water (34.2%.). 200 ml of the melted bottom sea ice water with the
natural sea ice biota was added into 1000 ml medium. After mixing, the final
salinity was measured with a WTW-salinometer. The final eight steps of salinity
were 4.7, 8.3, 12.8, 16.6, 21.4, 25.2, 29.6, 33.1%.. Then the samples were
divided and filled into four Corner polystyrene tissue culture vials with a
volume of 250 ml each and cultured at 0°C at four different light conditions: 1)
normal irradiance (41.61 pE/m®) with 24 hours light, 2) normal irradiance
(41.61 pE/mzs) with a light:dark cycle of 14:10 hours, 3) lower irradiance
(14.74 pE/m®s) with 24 hours light, and 4) lower irradiance (14.74 pE/m?s) with
a light:dark cycle of 14:10 hours.

The experiment will be continued during ARK XIll/2. Subsamples (25 ml) were
collected every five days after the start of the experiment and were fixed with
borax-buffered formaline with 1% final concentration. Then a 10 ml subsample
was filtered onto 0.2 um Nuclepore filters and stained with DAPI. The species
composition, abundance and growth rates of the algae, the bacterial sizes,
shapes, abundance, biomass and growth rates will be analysed at the home
lab in the IPO Kiel using a Zeiss Axiovert 135 inverted light and epifluores-
cence microscope, equipped with a Sony DXC-930P 3-CCD video camera
and a Sony SVO-9500MDP recorder.

4.2.6 Grazing Experiments with Arctic Sea Ice Protists (Meiners)

In order to improve the general knowledge about sympagic organisms we took
four ice cores in the Barents Sea and seven ice cores in the Greenland Sea to
determine abundances of bacteria, protists and meiofauna. Ice cores were cut
into sections of 1-20 cm. These sections were melted in the dark by addition of
sea water to avoid osmotic stress. Melted samples were subsampled and fixed
either with formaline (1% final concentration) or with Bouin’s fiuid (1% final
concentration). Bouin fixed samples will be used for meiofauna investigations
and taxonomy of ciliates. Formaline-preserved samples were filtered onto 0.2
pm and 0.8 um polycarbonate filters and stained with DAPI. These filters will
be counted in the home laboratories using epifluorescence microscopical
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techniques to obtain vertical profiles of cell numbers and biomass of bacteria
and protists. The estimated biomass of protists will be used to calculate the
grazing impact by general allometric equations.

These indirect estimates will be compared with the results of direct grazing
measurements which were conducted during the cruise. Fiuorescently label-
led bacteria were added to melted bottom ice sections. We measured the
short-term uptake of fluorescently labelled bacteria by heterotrophic protists. In
addition, we measured the long-term disappearance of fluorescently labelled
bacteria within the samples to provide data about the grazing impact of the
total community. Both experiments were run as time-course experiments. The
short-term uptake experiments were performed for 90 minutes; the long term
disappearance of fluorescently labelled bacteria was observed over a period
of 24 hours. Subsamples of the experiments were taken after 0, 1, 5, 10, 30, 60
and 90 minutes (short-term uptake protocol} and after 0, 6, 12, 18, 24 hours
(long-term disappearance protocol). Subsamples were fixed either with forma-
lin (1% final concentration) or with Lugol’s solution to avoid egestion of alrea-
dy ingested prey in the short term uptake experiments. Subsamples were
filtered on polycarbonate filters and stained with DAPI. Counted heterotrophs
will be checked for ingested fluorescently iabelled bacteria in the short-term
experiments. The decrease of the concentration of fluorescently labelled bac-
teria will be determined for the long-term experiments in the home labo-
ratories.

in addition to this program we took bottom sections for the cultivation of diffe-
rent groups of sympagic biota (algae, protozoans and metazoans). Cultivated
organisms will be used for supplementary taxonomic work and additional
grazing experiments in the home laboratories.

4.2.7 Under-Ice Studies (Werner)

The under-ice habitat was investigated at a total of eleven stations during this
cruise, three of these in the Barents Sea and eight in the Greenland Sea.
Temperature and salinity profiles were measured in the water layer beneath
the ice down to 5 m depth with a WTW sensor, the morphology of the ice
underside as well as amphipods living at the ice underside were recorded by
a video camera, and a pumping system was used for quantitative sampling of
the sub-ice fauna suspended in the water layer directly under the ice. At five
stations, the under-ice pump was deployed at two different depths (0 m and 5
m) to find out how deep the ice-associated fauna migrates, and at one station,
an 18 hour sampling scheme was conducted to detect possible diurnal
variations.

Temperature and salinity did not show any gradients in the upper 5 m under
the ice. The temperature varied from -1.8 to -1.7°C (Barents Sea) and -1.7 to -
1.4°C (Greenland Sea), salinity from 33.9 to 34.2 (Barents Sea) and 31.8 to
33.7 (Greenland Sea). There was no evidence of meltwater under the ice.

The ice undersides at the sampling sites were always quite level, although
sometimes pressure ridges were observed in the vicinity. Most undersides
were very smooth, only a few holes and depressions were observed, which
are typical of the melting season. In the Barents Sea, the ice underside was
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often quite green due to high algal biomass, whereas in the Greenland Sea no
such intense colouration was observed.

In the water column directly beneath the ice, two major groups of organisms
occurred: sympagic sub-ice fauna which enters this water layer from the ice,
e.g. turbellarians, nematodes, harpacticoid copepods, and pelagic sub-ice
fauna typical of surface waters, e.g. calanoid and cyclopoid copepods,
pteropods and foraminifers. Many juvenile stages were observed during this
spring cruise, e.g. various copepod nauplii, larvae of the pteropod Limacina
spp. and juveniles of the hyperiid amphipod Themisto libellula. In both areas
{Barents and Greenland Seas), high numbers of eggs of the copepod Calanus
glacialis were found under the ice, where they seem to concentrate due to a
positive buoyancy. The under-ice habitat might act as a nursery ground for
different pelagic species.

Regarding the occurrence of under-ice amphipods, the two sampling areas
were clearly different: Very few under-ice amphipods were observed in the
Barents Sea, and only the small species Apherusa glacialis was found. In
contrast, the ice undersides in the Greenland Sea were often densely
populated by amphipods. Here all four common species occurred, with
Gammarus wilkitzkii being dominant, followed by Onisimus spp. and A.
glacialis. Juveniles of all species were abundant. Surprisingly, high numbers
of G. wilkitzkii were caught twice in the Rectangular Midwater Trawl (RMT) run
by the zooplankton group in ice-free waters (0-500 m depth) at 75°N, 7°W.
However, the retreating ice edge was only 10-30 miles away from that sam-
pling location. These amphipods may have originated from the melting ice in
this region.

Under-ice amphipods were used for experimental work on grazing, particle
production and respiration, as well as for measurements of length, dry weight
and lipid content.

The significance of the under-ice habitat for the vertical particle flux was
investigated by means of several deployments of small, short-term (12 hours)
sediment traps, as well as by one large sediment trap moored to a drifting ice
floe for nine days (see report of the SFB plankton and particle flux group).

5 Planktology
5.1 Bio-Optics (Dijkman, Kroon)

During the first leg of the ARK Xlil cruise we determined biophysical charac-
teristics of phytoplankton based on fluorescence measurements. The phyto-
plankton samples were taken at stations characterized as ice-free water mas-
ses (mainly Atlantic water) and at stations covered with ice floes, where
samples were taken from ice-cores. The geographical separation of these
stations in fact reflected an environmental transition from late winter to early

spring.

Planktonic algae almost continuously experience changes in light intensity,
caused by the position of the sun in the sky, weather conditions and mixing
through the water column. On a relatively short time scale light intensities can
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vary from total darkness underneath the euphotic zone to 2000 uEm™s™ at the
surface. Ice algae live in a relatively more stable environment since no mixing
through the water column takes place.

Algae can use several processes to optimise photosynthesis under the
prevailing light conditions and avoid damage to the photosynthetic apparatus.
As a reaction to slow changes in light intensity (time scale > day) they can
optimise the concentration of components of the electron transport chain like
the concentration of plastoquinone relative to photosystem I, or change the
pigment content of the cells and thereby change the size of the light harvesting
complex. On shorter time scales (minutes to hours) relatively quickly reversible
processes take place. State transitions can optimise the division of light
between photosystem Il (PSIl) and photosystem | (PSl) and influence the
connectivity between PSIl centra. The conversion of the pigment diadino-
xanthin to diatoxanthin in diatoms or violaxanthin via antheraxanthin to
zeaxanthin in green algae increases heat dissipation in the light harvesting
complex (LHC).

A small part of the light absorbed in the LHC is dissipated as fluorescence,
most of it originating in PSIl. Fluorescence is at a minimum when all PSll
centra are oxidised (ca. 0.6%) and at a maximum (ca. 3%) when all PSll centra
are reduced. The processe described above that regulate photosynthesis are
reflected in the fluorescence signal, so that fluorescence can be used to
monitor the status of the photosynthetic apparatus.

Work at sea

Light intensity on deck was measured continuously with a 2pi sensor (LiCor)
connected to a LI-1000 data logger. Fluorescence was measured with a pulse
amplitude modulated fluorometer (PAM fluorometer; Heinz Walz, Effeltrich).
From fluorescence induction curves in the absence of DCMU (3-(3,4-dichlo-
rophenyl)-1,1-dimethylurea) the quantum yield of charge separation at PSl!
{fie) and the fraction of inactive PSIl centra can be determined. Fluorescence
curves in the presence of 20 uM DCMU will be fitted to a model yielding
among others the size of the antenna delivering light to PSH and the degree of
connectivity between PSH centra. Photosynthesis versus light intensity (P/l)
curves were made by determining the rate of electron transport (=f;¢*light
intensity) after 2 minutes illumination in the cuvet of the fluorometer at 12 light
intensities. For each light intensity a new subsample was used.

At the open-water stations fluorescence measurements were performed on
water samples from 0-100 m taken with a rosette sampler connected to a CTD.
We made depth profiles of the various parameters. If possible several depth
profiles were made during a day. P/l curves were usually made from one depth
(10 m). -

For the measurements on ice algae the bottom 10 cm of the ice cores were
quickly tranferred to the ship in the dark. Approximately 0.5 cm of the bottom
was scraped off and diluted with filtered sea water to prevent osmotic shock.
On these samples we performed the fluorescence measurements.

Preliminary results

On both an open-water and an ice-covered station biophysical properties were
investigated with a high time resolution. A preliminary interpretation indicates
that the photosynthetic efficiency was inversely related to light intensity. The
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aim of these measurements is to make an estimation to what extent the
phytoplankton enclosed in the ice can contribute to the total primary
production of the water column. From the fluorescence measurements an
estimation will be made of carbon fixation, which will be compared to
measured carbon fixation by other groups during the cruise.

Preliminary analysis of depth profiles of biophysical parameters in the open-
water stations shows that highest efficiencies are reached in the upper 10
meters of the water column. With further analysis we will try to determine
whether physiological changes are related to the geographical location of the
samples.

5.2 Pigments (Peeken)

Objectives

Measurements of pigment fingerprints by HPLC (High performance liquid
chromatography) can be used to determine the spatial and vertical distribution
of algae assemblages in the water column, ice cores and with limitations in
sedimentary particles and sediments. All algal groups have pigments like
chlorophylls and carotinoids. Some of these pigments are distributed over all
algae taxa, but a few are characteristic for specific algal groups, like peridinin
for dinophyceae, alloxanthin for crytophyceae, 19-hexa-noyloxyfucoxanthin for
prymnesiophytes. The measurements with reversed HPLC allow a rapid
determination of there different pigments and therefore a rapid qualitative and
with limitations also quantitative description of phyto-plankton biomass and
composition. The detection of chiorophyll degradation products allow to
describe the senescence and the pathways through zoo-piankton
communities on the different levels of grazing. With limitations the history of
sedimented particles can therefore be evaiuated.

The retreating ice edge releases algae cells to the phytoplankton community.
Detailed investigations of the ice algal distribution in first and multi-year ice
aimed at describing the potential influence of seeding of algae populations on
the water column. Experimental studies were intended to analyse the different
pigment patterns of ice algae as compared to open-ocean pigment finger-
prints. The influence of seeding or fall-out of algal populations was to be des-
cribed and followed during transects crossing the ice edge.

Work at sea

Water column

To describe the vertical and horizontal distribution of the phytoplankton
assemblages, sea water samples were taken at each station from the euphotic
zone down to 200 m (see Haupt et al.). To compare between the trap samples
and the water column additional samples were taken below 200 m at the
mooring position. Sea water samples (1-8 1) were filtered onto 256 mm GF/F
filters and frozen at -30°C. Additional samples of sedimentary particles will be
provided from traps (see Haupt et al.).

Ice treatment

For detailed studies of the ice algal communities three ice cores were cut in
different horizons (see Gradinger et al.), usually pooled and about 2 | filtered
sea water was added to every 10 cm length of ice. After melting the resulting
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water volume was determined, filtered onto 25 mm or 47 mm GF/F filters and
frozen at -30°C.

Sediment cores

To investigate the input of fresh sedimentary particles with regard to benthos
organims, sediment cores were taken. According to availability 4-8 sediment
cores from leg ARK Xlll/1a were cutin 1 cm slices, pooled and frozen at -30°C
for later pigment determination.

Experiments

Different experiments were conducted to investigate special pigment
adaptations of algae from the water column and the ice, and the pigment
destruction of ostracods. In some regions the marker 19-hexanoyloxyfuco-
xanthin is not valid for prymnesiophytes (Buma et al, 1991). To verify the
pigment fingerprints of Phaeocystis pouchetii in the Barents Sea, colonies
were isolated from Apstein net tows and cultured with F/2 medium under in situ
conditions for later pigment analyses.

Ice algae show a higher carotenoid and chiorophyll ¢ to chlorophyll a ratio as
compared to phytoplankton (Boczar & Paimisano, 1990; Robinson & Arrigo,
1995). These differences affect the calculation of ice algal distribution by
marker pigments. To investigate the influence of different light conditions on
these ratios, under-ice algal communities were melted in filtered sea water
and cultured at 35 uEm=2s-1. After five days subsamples (3 replicates each)
were transferred to different light conditions (54, 35, 8 and 3 pEm=2s-1),
sampled every day and stored at -80°C for later pigment analyses.

After 14 days, the algae adapted to high light intensities (37 and 54 pEm-2s-1)
were transferred to low light conditions (3 pnEm-2s-1) and vice versa for the
algae adapted to low light intensities. The sample adapted to 8 pEm2s1 was
transferred to light conditions below 1 unEm-2s-1 to investigate very low light
conditions observed in the field (see Gradinger et al.).

Ostracod fecal pellets sampled at a mooring from the Barents Sea continental
slope showed high chlorophyll and phaeopigment contents. These organisms
usually occur between 200-500 m and are therefore not directly grazing on
phytoplankton. To study the general capability of these organisms to feed on
algae, grazing experiments were conducted with natural phytoplankton
assemblages. Addidional in situ animals were collected, rinsed with filtered
sea water and frozen for later pigment analyses.

Preliminary results

Detailed information about the pigment distribution in the experiments, water
column, ice cores, sedimentary particles and the sediment will be produced in
the home laboratory.

Preliminary experiments conducted with the ostracods using fluorometric
measurements of chl @ showed gut contents of 8 ng chl a and 31 ng phaeo-
pigments per in situ animal, as compared to 24 ng chl a and 52 ng phaeopig-
ments per animal fed with algal cultures.
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5.3 Phyto- and Protozooplankton Ecology and Vertical
Particle Flux During ARK Xlll/1a (N6thig, Barwich, Marquardt)

Objectives

The phytoplankton community structure as well as the vertical particle flux will
be investigated in open water, in the marginal ice zone, and in the pack-ice
zone of the central Barents Sea. The main aim of these investigations is to
understand the coupling between phyto- and zooplankton as well as the
particle flux, coupling the pelagic and the benthic sub-systems and providing
food for the benthos during late winter to spring conditions. The biological
properties of the water column will be studied in relation to hydrographical,
chemical and other environmental conditions.

The following major questions were addressed:

» Are there regional differences in the seasonal distribution patterns of phyto-
and protozooplankton?

» What is the influence of abiotic factors such as hydrographical structure of
the water column, nutrient availability and ice coverage?

« How much of the phyto- and protozooplankton biomass as well as fecal
material and other organic matter is transported to deeper waters and down
to the sea floor?

Work at sea

At sixteen stations water was sampled with the rosette sampling system
attached to the CTD. Subsamples were obtained from at least seven different
water depths from the surface (5 m or 10 m) close to the bottom.

» Species abundance: Samples (ca. 200 m!) were fixed with hexamine-
buffered formaline (final concentration 0.5-1.0%). Microscopical analyses
will be carried out in the home laboratory.

« Chl a and phaeopigments: Pigment concentrations were measured onboard
with a Turner Designs fluorometer after homogenisation and cold extraction
in 90% acetone.

- Particulate organic carbon/nitrogen and biogenic silica: Samples were
filtered on precombusted glassfibre filters (POC/PON) or cellulose acetate
filters (silica) and stored at -30°C for later analysis in the home laboratory.

- Seston: Samples were filtered on preweighed glassfibre filters and stored at
-30°C for later analysis in the home laboratory.
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Depth (m)

« Seasonal particle flux will be investigated by means of one long-term
sediment trap deployment at the northernmost station (St. 11). The same
parameters as mentioned above will later be analysed in the home
laboratory.

Preliminary results
The transect across the marginal ice zone showed the beginning of a spring
bloom at Stations 3 to 10. Maximum chiorophyll a values ranged from 0.8 to
3.2 uglt. At the northernmost station (St. 11) in the pack ice chlorophyll a
values were still below 1 pgl1. On the way back the spring bloom was at its
maximum at Stations 13 to 16, maximum chlorophyll a values ranged from 5.1
to 7.2 ugl-1. Along the transect a typical picture of the phytoplankton develop-
ment at the receding ice edge could be observed. In order to study the
seasonal progression of the plankton community at about the same location,
the same stations (Sts. 2 ,16) were sampled on the way back from the pack ice
zone (Fig. 5.3.1).
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Fig. 5.3.1: Vertical chlorophyll a distribution
along the northbound transect at three selec-
ted stations (left diagrams) and of St. 16 (appro-
ximate position of former St. 2) (right diagram).
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5.4 Conditions of Primary Production and Vertical Particle Flux
in the Sub-lce Boundary Layer and the Epipelagial During
Spring (Haupt, Beese, Donner, Krumbholz, Lorentzen, Marquardt,
Peeken, Thordsen)

Objectives

Planktological investigations on particle production, modification and
sedimentation were carried out within the marginal ice zone (MIZ). In spring,
the most important season for biological particle production, these ecosystem
investigations will help to increase our knowledge about the different particle
sources in the ice and the pelagial and to close the data gaps. Our studies
focussed on the pelagic and ice-associated processes within the surface water
column and their reflection in deeper water layers. To characterize the different
production regimes, water samples were taken on transects from the open
water to the pack ice of the Barents Sea and the eastern Greenland Sea.
Measurements on vertical particle flux and on the composition of sinking
material as well as particle modification during sinking to deeper water iayers
will help to understand the dominant processes within the biologically active
layer of the water column.

Barents Sea: Methods

During ARK XlilI-1a seventeen stations were sampled in the northern Barents
Sea. With a CTD and a rosette sampler we collected water samples and data
on the vertical distribution of temperature and salinity, chlorophyll, nutrients
(Lunau, Gutthann) and on the carbon, nitrogen, silicate and pigment contents
of the particulate material. Samples for microscopic analyses of the plankton
community as well as for algae culture were taken at different stations. In addi-
tion, the undisturbed sub-ice boundary layer was sampled from the bow crane
with a micro CTD and a new self-constructed high-resolution surface water
sampler HRSWS (5 depths within the first 7 m of the water column) called
"milking-machine". On the northernmost station (77°34.45'N, 34°42.07'E) a
sediment trap was moored at 150 m. This mooring will be recovered during
ARK XIlIl/2.

First results

First hydrographic results indicate a layer of cold and less saline water above
water masses influenced by the North Atlantic Current, which increases
towards the northern stations. In the open water at the southern stations
chlorophyil and nutrient concentrations (nitrate, silicate) and their vertical
distribution show more or less winterly values and indicate a very early stage
of phytoplankton development. As expected for the spring, chlorophyll
concentrations within the MIZ increased (up to 2.5 ugl") and the nutrient
concentrations showed a distinct decrease within the upper 40 m. St. 44-007
deviated due to meltwater intrusion as shown by the low salinity and a phyto-
plankton accumulation with chlorophyll concentrations above 3 pgl‘1 in the
surface layer. The very low phaeopigment concentrations indicated the
freshness of this phytomaterial. Even at the northernmost station (St. 44-011)
we found conditions typical of phytoplankton development in spring.

Vertical profiles of temperature and salinity, measured with the micro CTD
within the upper 10 m of the ice-covered Barents Sea, showed gradients
which indicated very shallow stratified layers at the surface (Figs. 5.4.1 and
5.4.2).
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Greenland Sea: Methods

During ARK Xill-1b we sampled a total of eleven stations off East Greenland.
On a transect across the East Greenland Current at 75°N we sampled six
stations with water depths between 3450 m and 200 m on the East Greenland
shelf. Since the first station of this transect was close to the long-term mooring
OG 11 and the new short-term mooring OG 11a, this position was used as a
time station to investigate pelagic-benthic coupling processes. The sediment
traps of OG 11a were deployed at 500 m and 1000 m depth. After finishing the
transect we sampled the time station a second time. The same devices were
used as for the first leg. In addition, we used moored and drifting sediment
traps to measure the vertical particle flux out of the ice and in the pelagial.

First results

At the start of our investigations on the 75°N transect the whole working area
to the east of 2°W was ice-covered, which influenced all these sampling
stations. The hydrographic survey along the transect showed the vertical
formation of three major water masses: the Polar Surface Water (colder, less
saline), the Return Atlantic Water (warmer, more saline) and the Greenland
Sea Deep Water (colder, more saline) (Figs. 5.4.3 and 5.4.4). Depending on
the degree of ice cover-age the chlorophyll (>1.5 pgl"y and nutrient
concentrations of the mixed layer as well as their vertical distribution at the
easternmost stations indicated a more advanced phytoplankton development
than found for the western stations: at the time station the vertical nutrient
profiles showed distinct gradients, whereas the concentrations at the western
stations were more homogeneous and exhibited only winter values at the
surface. In contrast to the loose ice cover at 75°N, at 81°N we found dense
pack ice with 80-100% ice coverage. Supposedly due to the high degree of
ice cover chlorophyll con-centrations reached values of only 0.1 ugl™. The
nutrient distribution within the water column also emphasised the very early
phase of phytoplankton devel-opment in this northern region.

Investigations of the sub-ice boundary layer indicated a high potential produc-
tivity (Fig. 5.4.5). Its chlorophyll concentrations were up to 50% higher than
those from 10 m depth, normally the first layer which can reasonably be
sampled from the ship’s side. The nutrient gradients were highly correlated to
the vertical density distribution. With additional data of other variables we hope
to identify the small-scale connection between the ice cover conditions and the
stage of the pelagic system.

Detailed biogeochemical and microscopical analyses of the material from the
sediment traps will be done in Kiel. However, first results are available from
the material of the small traps which were attached to drifting ice floes. We
found a high flux of copepod fecal pellets indicating the high abundance of
these crustaceans.

The ice floe with the attached multi-sediment trap covered a distance of about
80 nautical miles during eight days. The experiment was started under typical
winter conditions, but we recovered the drifter at temperatures above the
freezing point. The impact of this climatological change was indicated by
changes in the chiorophyll flux: during the first four days we found only low

rates but a sharp increase up to 21 pgm3d™ at the fifth day.

The short-term mooring was deployed at 75°0.7'N, 7°27.6'W during the whole
investigation period. During this period the marginal ice zone moved from
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about 2°W to about 9°W. First resuits showed an unexpectedly high vertical
particle fiux, but further analyses on the quality and quantity of the particle flux
will be carried out at the home laboratory. The long term mooring OG 11
(74°59.7'N, 6°57.4'W) was also successfully recovered, but again the results
are not yet available.
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Fig. 5.4.3: Temperature distribution along the 75°N transect in the Greenland Sea.
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Fig. 5.4.4: Salinity distribution along the 75°N transect in the Greenland Sea.
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5.5 Distribution and Production of Dominant Calanoid
Copepods Across the Marginal Ice Zone of the Barents Sea
(Hirche, Strohscher)

Samples for abundance and vertical distribution of copepods and total
mesozooplankton biomass were collected vertically with a multinet (150 um
mesh) in five depth strata from close to the bottom to the surface. In addition,
copepods were collected for experimental studies by bongo nets (200 and 300
um). Single specimens were sorted and deep-frozen for the determination of
carbon and nitrogen.

Preliminary results show that both Calanus finmarchicus and C. glacialis were
present at all stations, but there was a decreasing trend of C. finmarchicus
abundance towards the north, reflecting the decrease of the Atlantic water
mass.

Measurement of egg production has been proven a useful tool to assess
mesoscale variability of secondary production in frontal areas and marginal
ice zones. During this study two approaches were used to study egg
production. In the water column copepod eggs were collected using a large-
volume bottle sampler (30 L) at six depth layers. in the laboratory onboard egg
production of the two dominant copepods Calanus finmarchicus and C.
glacialis was measured by incubation of single females in beakers and/or in
petri dishes. In the beakers eggs were removed after about two days, petri
dishes were inspected in 6 hour intervals. Egg production was measured at 13
stations. As an unexpected result we observed egg production at all stations
regardless of ice cover. C. glacialis spawned at near maximum rates (30-50
eggs female-1 d-1) at all stations, except for the northernmost St. 11. In contrast,
egg production was only high at St. 2 in C. finmarchicus and further to the
North very few or no eggs were layed. It has been shown earlier that C.
glacialis is able to spawn from lipid reserves in spring, whereas later they
switch to freshly assimilated food to fuel egg production. To distinguish
between these two reproductive modes, female C. glacialis were exposed to
starvation for several days. In all six experiments egg production rates
decreased dramatically after two days, clearly indicating the dependence on
food supply.

Data on abundance and egg production rates will be used to calculate
secondary production and food requirements of herbivorous zooplankton.
From these calculations the effect of zooplankton grazing on the phytoplankton
stock will be estimated. From these results the partitioning of phytoplankton
between the pelagic and benthic food chain can be derived. This study was a
contribution to the pilot study for AOSGE.

5.6 Characteristics of Arctic Mesozooplankton Communities
(Obermdlier)

Objectives

During ARK XIlI/1 the horizontal and vertical distribution of the dominant meso-
zooplankton species including different developmental stages were
investigated with regard to the hydrographical situation. The study aimed at
characterizing the actual seasonal situation (late winter or spring) of the
zooplankton in the different domains (Atlantic, Arctic, polar) and at elucidating
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possible spatial or temporal differences in the species composition and
distribution. In addition, samples were collected to analyze physiological and
biochemical parameters (lipid content and composition, digestive enzyme
activity) of some copepod species to determine the physiological condition
and the activity of these organisms.

Material and methods

Sampling was carried out during ARK Xill/1a and b on transects near the ice
edge in the Barents Sea and in the northern Greenland Sea. Abundance and
vertical distribution of the mesozooplankton were investigated with a Multinet
(mesh size 150 um). In addition, individuals for experiments and biochemical
analyses were sampled with a bongo net (100, 150, 200 ym) and a
Rectangular Midwater Trawl (RMT 8, 8 m? mouth opening, 4500 um). A total of
22 Multinet, 66 bongo net and 5 RMT hauls were carried out. The evaluation of
these samples will take place in the home laboratory in Kiel.

Preliminary results

There tend to be differences between the two transects at 75°N and 81°N
concerning species composition and biomass. On the 75°N transect different
water masses (surface layer, intermediate water and deep water) could be
defined according to species distribution and ecological niches. On the 81°N
transect, species were distributed more homogeneously, except for the surface
layer.

5.7 Ecology of Meso- and Bathypelagic Copepods (Auel)

Objectives

As part of the interdisciplinary AOSGE project, life cycles and distribution of
important zooplankton species were investigated. During ARK XIlI/1 studies
focused on the spatial and ecological niches of meso- and bathypelagic
copepods. In addition, trophodynamics and energetics of these mainly
omnivorous and carnivorous species and their effect on the carbon and
energy flux from the surface into the deep-sea (cryo-pelagic-benthic coupling)
were examined.

Materials and methods

The vertical distribution of meso- and bathypelagic copepods (Euchaetidae
and Aetideidae) was studied by stratified mesozooplankton hauls on a
transect from 75°N 7°W to 75°N 14°W (6 stations). The investigation area
extended from the central Greenland Sea (water depth >3500 m) onto the East
Greenland Shelf (200 m depth).

To estimate the energetic demands of the carnivorous genus Euchaeta, fee-
ding and starvation experiments were conducted onboard and supplemented
by respiration measurements in the home laboratory. Additional material for
biochemical analyses was collected by bongo net and rectangular midwater
trawl, processed and frozen at -80°C. The analysis of these samples will be
continued at the Institute for Polar Ecology (IPO) in Kiel.

Preliminary results

A total of four Euchaeta and seven aetideid species could be identified.
Galdius tenuispinus was the most abundant aetideid copepod, reaching 24
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ind. 100" m™®. Closely related or congeneric species occurred in different
depth layers, so that interspecific competition was avoided. Among the
carnivorous copepods of the genus Euchaeta a similar partitioning of the water
column was observed. The upper 500 m layer was restricted to Euchaeta
norvegica and E. glacialis. In contrast, E. barbata and E. polaris prevailed in
deeper waters.

5.8 Lipid Biochemistry of Meso- and Macrozooplankion (Hagen)

Obijectives

Investigations of the lipid biochemistry of Arctic zooplankton continued pre-
vious studies of the IPO in the Fram Strait and the Greenland Sea. The major
objective during ARK Xili/1 (May-June) was to characterize the energetic
status of the various zooplankton species during the critical transitional period
of late winter/early spring. Together with the lipid data from winter (ARK IX/1b,
February-March), spring (June, ARK VIll/1), summer (ARK VII/2, July-August)
and autumn (ARK XlI/2, October), we will be able to describe essentially
complete seasonal cycles of the various species. Together with the other data,
the results of this cruise will be important to understand the seasonal
processes of lipid accumulation and depletion of meso- and macrozoo-
plankton in the northern North Atlantic. The importance of these high-energy
compounds for the life cycle of the species and their influence on the energy
flux in general will be highlighted. In addition, the potential of specific lipid
components as biomarkers in the food web as well as in energy flux studies
will be studied.

Methods

Mesozooplankton for lipid analyses was mainly sampled by vertical bongo
hauls (100, 150 or 200 um, resp.) in the Barents Sea and along the Greenland
Sea transects on 75°N and 81°N. Maximum hauling depth was usually 1500
m. Macrozooplankton was collected at five stations using obligue RMT 8 tows
(4500 pum mesh) down to 500 m depth. The organisms were identified to
species level (if possible), sexed and sorted according to developmental
stage, gonad maturity and body size. The samples were immediately frozen at
-80°C. A total of almost 600 samples was collected, including hydromedusae,
ctenophores, pteropods, ostracods, copepods, euphausiids, decapods, am-
phipods and chaetognaths. The determination of total lipid content, lipid
classes and fatty acid/alcohol composition will be carried out in close cooper-
ation with the AWI (Dr. Kattner) in the laboratories in Kiel and Bremerhaven.

5.9 '3c/'?’C Distribution in Lipids of Arctic Copepods (Albers)

Objectives

¥C-marked algae were fed to the three herbivorous copepods Calanus
hyperboreus, C. glacialis und C. finmarchicus 1o follow the incorporation of this
heavy isotope in specific fatty acids and alcohols. The investigations focused
on differences between these compounds with respect to their dietary and de
novo origin.

Fatty acids, which are ingested with the food and directly incorporated, exhibit
a different '3C/"®C ratio than de novo synthesised fatty acids. The results of
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these feeding experiments allow conclusions about the biosynthesis of fatty
acids and alcohols as well as comparisons with natural *C/?C ratios of
calanoid copepods. Copepod samples for the determination of natural isotope
ratios were collected during "Polarstern” expeditions ARK Xi/2 and ANT X1V/2.

In addition, samples were taken to analyse the largely unknown lipid
compositions of cyclopoid and poikilostomatid copepods. Of particular interest
is a comparison of these Arctic (ARK XI/2, ARK XilI/1) species with Antarctic
(ANT XIV/2) cyclopoids und poikilostomatids.

Material and methods

Copepods were collected by bongo net in the upper 100 m of the Barents Sea
and during a 75°N and a 81°N fransect in the Greenland Sea. The specimens
were immediately sorted to species and stages. Cyclopoid and poikilostomatid
copepods were put in solvents and kept frozen under nitrogen at -30°C. Cala-
noid copepods were fed with '*C-marked diatoms. Subsamples were taken at
fixed intervals and also stored frozen at -30°C. The *C/"C ratios and the fatty
acid and alcohol compositions will be analysed in Bremerhaven. A total of
about 700 samples were collected and about 6000 specimens sorted.

6 Benthology

6.1 Activity Patterns and Species Composition of Benthic
Communities at the Continental Margin of Northeast
Greenland (Ritzrau, Gutthahn, Scheltz, Seiler, Stiibing, Treude)

Major focus of the benthos work was set on the influence of vertical and lateral
particle flux on the activity pattern and the community structure of the benthic
communities across the continental slope of Northeast Greenland in the
biological spring. A wide variety of equipment, like a bottom water sampler, a
camera for bottom photography, a muitiple corer, a box corer and at selected
stations an epibenthic sledge or an Aggazzis trawl were used to retrieve the
samples for the diverse analyses. These instruments were deployed at six
stations on a transact with water depths ranging from 3500 m to 200 m across
the continental margin of Northeast Greenland at 75°N. For comparison, the
effect of a higher degree of ice cover on the benthic communities was studied
on a transect at 81°N. Applying the same sampling strategy three stations at
3400 m, 1500 m and 400 m water depths were sampled. To study the temporal
activity pattern of a benthic deep sea community a time series station at 3500
m water depth was revisited three times (Sts. 44-19, 44-25 and 44-35). A short
term mooring in close proximity of these stations will allow to relate the benthic
activity pattern to the corresponding vertical particle flux.

Preliminary results of the biogeochemical parameters at the first sampling
period with low concentrations of chlorophyll equivalents in the sediment (Fig.
6.1) and low oxygen consumption rates suggest, that the sediment community
at 75°N had not received significant input of phytogenic material and
appeared to be in a state of low activity. A similar pattern was observed at the
northern transect at 81°N, indicating the influence of the higher degree of
icecover on the availability of phytogenic material to the benthic communities.
A small increase in the concenirations of chlorophyll equivalents in the
sediments at the time series station (St. 44-25) at 75°N observed at the second
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sampling indicated a potential input of phytogenic material, a result which will
be considered in the context of the results of the vertical particle flux of the
adjacent mooring position. The results of the biogeochemical parameters will
be completed with measurements of ATP and DNA from frozen samples at the
laboratory. The results on the composition of particles, abundance and
activities of microbial communities in the benthic boundary layer will be
finalised at the home institute in Kiel.

Subsamples from box corer deployments will be analysed for the biomasses
and the size spectra of the benthic macrofauna communities across the
continental margin of Northeast Greenland at 75° and 81°N. Applying
allometric functions on these biomass and size distributions will allow to
estimate the contribution of the benthic fauna to the carbon demand of
sediment communities in the area. The deployment of an epibenthic sledge
provided samples for similar analyses of the epibenthic communities. The
faunistic analysis of samples the will advance the information on the structure
of benthic communities of continental margins in polar regions.

6.2 Cryo-Pelagic-Benthic Coupling in the Marginal Ice Zone of
the Central Barents Sea During Early Spring (Rachor, Bluhm,
Barwich, Hirse, Klages, Klein, Pértner, Schllter, Stibing)

The main aim of the benthological investigations were studies on processes
involved in coupling of sea ice, the pelagic zone and the seafloor in the
marginal ice zone of the central Barents Sea (BS) during early spring. This
approach will help us to gain a better understanding of the ecology of Arctic
shelf seas, e.g. concerning the timing, intensity, extent, and spatial distribution
of the primary production, its fate during sinking through the water column and
finally its relevance for benthic consumers at the seafloor.

During ARK Xlll/1a the epibenthic sledge (EBS) and the Agassiz Traw! (AGT)
were used at six and three stations, respectively, at water depths between 130
and 320 m. The EBS consists of two net devices which are designed to
sample epibenthic and suprabenthic organisms. Usually a mesh size of 500
um was used for the lower (epi-) net and 90 um for the upper (supra-) net
which is located 30 cm above the lower net case. The 90 um net was used to
sample demersal meroplanktic larvae which were kept alive for some hours or
days in a cooled laboratory container, and sorted out under a stereomicro-
scope. Additionally, larvae were sampled by a multi net (55 um mesh size) and
a simple hand net (30 um mesh size). In the first EBS samples analysed some
polychaete larvae were found, most of them in a final stage of their larval
development. As expected abundances decreased from open water areas
sampled at southern stations to ice covered stations in the north. Polychaete
larvae have been found to dominate the samples obtained in the near bottom
layer of the Greenland Sea (GS) investigated during leg 1b. Echinoderm and
bivalve larvae were most frequently collected close to the sea surface, but in
low numbers at greater water depths. During the second leg of ARK XIll some
stations in the Barents Sea were sampled again so that temporal differences
of abundance and developmental stages of certain larval types might be
detected.
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Macrobenthic organisms obtained with the 500 um EBS net and the AGT (10
mm mesh size in the cod end) were sorted subsequently after catch for
selected taxa to be transferred into two cooling containers for long term life
maintenance (ophiuroids, asteroids, decapods and amphipods). The most
abundant organisms collected were ophiuroids, pantopods and decapods.
Peracarid crustaceans were scarce although numerous juveniles of amphi-
pods, isopods and mysids were found in the suprabenthic net. At first glance
these juveniles were more abundant at the southern stations than at the ice
covered northern ones.

Benthic communities depend upon food supply produced in the euphotic zone
of the upper water column. In polar oceans this signal is of extreme sea-
sonality. In order to improve our knowledge about population dynamics and
activity patterns of abundant Arctic epibenthic species living under these
special conditions we will apply new techniques in ageing of crustaceans and
ophiuroids. Furthermore, analyses of seasonal differences in growth rates,
together with analyses of gut content and identification of feeding strategies
will be carried out. Respiration measurements at the institute will give some
insights on the routine metabolism of selected target species. Especially large
specimens of echinoderms were transferred to the laboratory container for this
approach, since they belong to the most important groups concerning energy
pathways and flows within benthic communities. The following species were
sorted out from 12 EBS (6 BS + 6 GS) and 7 AGT catches (3 BS + 4 GS):
Ophiacantha bidentata, Ophiura sarsi, Ophiocten sericeum, Ophiopholis
aculeata, Ophiopleura borealis, Ophiopus arcticus (Ophiuroidea), Strongylo-
centrotus pallidus (Echinoidea), Ctenodiscus crispatus, Urasterias lincki,
Pontaster tenuispinus (Asteroidea), Sclerocrangon ferox, Pandalus borealis
(Decapoda), Epimeria loricata, Rhachotropis aculeata (Amphipoda) and
Onuphis conchylega (Polychaeta). Ophiuroid and echinoid specimens were
incubated for 24 hours in a calcein-seawater solution. Calcein is incorporated
into the skeleton during calcification and forms visible bands which can be
used for analysis of growth. This approach can help to verify whether growth
rings in echinoderms are formed annually or not.

Analyses of total lipid content and lipid class composition in selected species
will elucidate mechanisms of energy storage and the trophic role of zoobenthic
organisms inhabiting high polar ecosystems. Fatty acids are used as biomar-
kers for pathways in the food chain and as useful indicators for energy flow
calculations on species representing various feeding and life form types
(suspension and detritus feeders, predators and necrophagous scavengers).
Selected specimens were dissected at 1°C and different organs preserved at -
80°C for further investigation at the institute. Gut content analysis on formalin
preserved specimens will serve for additional information on the feeding
ecology.

The material collected with quantitative gear, such as a van Veen grab (0,1 m2
sampled area) and a muiticorer (MUC), will be used for studies on species
diversity, abundance, dominance and biomass calculations. The van Veen
grab was used at nine stations (2-3 times each) and the MUC at five stations.
The data will be correlated and combined with results obtained by incubation
experiments on MUC cores aiming at an energy budget of the Barents Sea
benthos. Sediment Community Oxygen Consumption (SCOC) measurements
were performed on MUC tubes collected at 5 stations during ARK Xlli/1a.
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These tubes (60 mm in diameter) were incubated for a minimum of 3 up to 5
days. Oxygen content, salinity and temperature were measured soon after
sampling (using microelectrodes and couloximetry). After incubation at 1 +
0,5°C the final oxygen content and the temperature were measured. The
overlying water was removed and fixed with formalin (final conc.: 4 %), the
upper part of the sediment core was divided into three sections of 2 cm
thickness each and also preserved in formalin seawater solution. These
samples will be investigated for meiofauna, juvenile macrofauna and bacteria
at the institute .

Parallel to the sampling programme of RV "Polarstern” colieagues from the
Russian Murmansk Marine Biological Institute (MMBI) used also quantitative
gear on their vessel and sampled further to the south ("Kola transect") of the
"Polarstern” - transect. Both combined result in a N-S transect covering a large
area of the Barents Sea.

For detailed physiological studies tissue and blood samples were taken and
preserved under appropriate conditions for analysis later on at the institute. As
formerly in the Antarctic, the use of a "squid jigger" failed in the Arctic because
no animals were collected. The use of baited traps to collect eel pouts was not
successful either. Trawl catches contained some bivalve specimens of Astarte
sulcata, eel pouts and decapods (Pandalus borealis) for future physiological
experiments. Some sensitive species such as P. borealis were succesfully
transferred by aircraft from Svaibard to the Alfred Wegener Institute in
Germany in order to test this kind of transport. These animals will be
investigated concerning their cold adaptation at cellular level.

6.3 Phylogeny of Pycnogonids (Suck)

The aim of this cruise was to collect as many pycnogonids (or Pantopoda) as
possible, in order to do proper histological and comparative studies. To obtain
these animals it was necessary to use dredged gear.

During this cruise the epibenthic sledge (EBS) and the Agassiz trawl (AGT)
were used to collect the animals at six stations.

Station Date uTcC °N ‘W lce Depth Gear
cover {m)

44-021 30.5.97 20:11 74°39° 13°23° <1/10 1340 EBS
44-023 2.6.97 4:56 74°54" 13°8’ 9/10 437 AGT
44-024 2.6.97 17:02 74°56° 13°50°  8/10 198 EBS

17:57 74°57° 13°527 196 AGT
44-029 7.6.97 15:17 77°48"  5°37’ 8/10 360 AGT
44-031 12.6.97 9:27 80°56°  6°2° 9/10 1221 EBS
44-032 13.6.97 9:54 80°59"  7°48’ 9/10 347 EBS

From earlier studies (Piepenburg, 1987) we suspected that pycnogonids
would be quite abundant in the Greenland Sea, especially on the shelf.

This, however, turned out to be not the case, which is possibly due to a slightly
different area, which was investigated. Among other reasons the sediment, the
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ice coverage and the structure of the benthic community might have played an
important role.

In total 16 individuals larger than 5 cm in diameter were found:

021: (EBS): 1 Boreonymphon spec.

023: ( ): 1 Nymphon spec.; 8 Boreonymphon spec. (different age classes)
024: ( ): 1 Nymphon spec. (+ 10 very small individuals)

024: (AGT): 1 Chaetonymphon spec. (+2)

029: (AGT): 2 Boreonymphon spec.

031: (

032: (

)
EBS): --

Live animals were transferred to one of the cooling units. Six of them (plus two
collected during the first leg) survived and were brought back to Géttingen,
where we will try to keep them alive for as long as possible. They are to be
observed and video taped concentrating on movement, feeding and other
behavioural traits.

Most if not all animals found during the cruise leg 1b belong to the family
Nymphonidae, which was expected.

The 10 animals which unfortunately did not survive were fixed in Bouin and
will at first be identified down to species level if possible. Subsequently they
will be investigated by using histological staining techniques combined with
light microscopy and scanning electron microscopy. The structures on which
the investigations will be concentrated have yet to be chosen, as they are
dependent on the species and number of individuals found.

After sieving the sediment which was brought up by the EBS at St. 024, 10
more individuals were sorted out. These are very small and could not be found
by the sorting by hand. They are probably juvenile animals. They are
predestined by their size to be used for the scanning electron microscopical
investigations.

In addition, | got the chance to sort through reference samples, collected
during the first leg in the Barents Sea, where the abundance of pycnogonids
was, at least locally, much higher than in the Greenland Sea.

From these samples | obtained another 73 individuals, most of which were
smaller than the ones found in the Barents Sea. Due to lack of time | was not
able to identify the genera. They probably also belong to the family
Nymphonidae. It will also have to be decided at home whether they are small
adults or juveniles.

As there was no quantitative sampling during the first leg no proper compar-
isons can be made (the used gear only allows quantitative statements to a
certain degree), it is just possible to notice some trends:

The abundance of pycnogonids seems to be higher in the Barents Sea, and
the species spectrum and the age spectrum also differ.
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7 Micropaleontology (Hass, Jensen)

Original scientific objectives

Since 1991 subproject B3 of the SFB 313 at Kiel University is involved in
investigating recent distribution, changes during sedimentation processes, as
well as the the geological record of fossil preservable plankton groups in order
to reconstruct plankton communities of the northern North Atlantic throughout
the latest Quaternary. Investigated plankton groups include coccolithophores,
foraminifers, dinoflagellates, diatoms, and radiolaria. The primary goal of the
Expedition ARK XllI/I was thus to obtain a large number of samples (inciuding
water samples, multiple- and plankton net samples, as well as sediment cores)
from as many locations as possible. Samples obtained during ARK X/l will be
integrated in a large collection of samples that cover crucial areas of the
northern North Atlantic. They also include an important transect at 81°N that
forms part of the gateway between the Arctic Ocean and the North Atlantic.
During earlier expeditions it was not possible to sample the water column
during the early spring ice break-up. ARK Xlll/I provided this opportunity in the
form of excellent samples that were taken at two transects in the Greenland
Sea and the Fram Strait, respectively.

Results of the analyses of the samples taken during ARK Xlll/l and earlier
expeditions will provide thorough insights into the processes that influence
and alter plankton communities on their way through the water column. These
results will be applied to the fossil record in order to improve interpretations as
well as to better assess the climatic and oceanographic histories of the
northern North Atlantic region and global paleoenvironmental changes. The
interpretation of palaeoclimatic changes throughout the Cenozoic is based
largely on microfossils, such as those investigated within Subproject B3. The
results of this research will make a significant contribution to our
understanding of the ecology and palaeoecology of marine micro-organisms
and their use as indicators of changes in palaeoenvironmental conditions.

The following specific objectives are to collectively achieve this goal:

1) Determine the ecology and paleoecology of five groups of planktic
organisms that presently live in the northern North Atlantic. Information about
the ecology and resistibility of these organisms is essential for accurate
assessment of fossil assemblages. This is especially relevant for Quaternary
and Holocene fossil assemblages, as most of the species found in these
assemblages are also found in modern oceans.

2) Decipher the processes that lead to changes and alterations of the present
and former living plankton communities. This knowledge is crucial for any
further interpretation of sediment-surface and fossil assemblages. In particular,
this is important for organisms that are highly prone to dissolution; fossil
assemblages may lack more than 30 % of the original number of species due
to dissolution which might cause misinterpretation of fossil records.

Sediment samples

During the cruise, we collected six box cores and three multiple cores from a
wide range of water depths (195 - 3703 m) on two transects at 75°N and 81°N
including locations in between. Core lengths were between 22 and 50 cm.
Due to extreme hard and partly dropstone laden sediments there were a
couple of unsuccessful attempts to retrieve more cores.
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Plankton samples

During the cruise, we collected 64 multiple net samples. Wherever possible
the depth intervals 2000-1000 m, 1000-500 m, 500-150 m, 150-50 m, 50-0 m
were subsampled. At shallower locations the five intervals were individually
changed according to water depth. Using a 55um mesh, these samples will be
used not only to investigate the euphotic zone but also to investigate deep
dwelling plankton such as radiolaria.

Wherever possible, the euphotic zone (0-50 m water depth) was subsampled
using a 41 um mesh plankton net. On this cruise 12 plankton net samples
were recovered, most of them taken on the two transects. Basically, these
samples will be used for dinoflagellate analysis.

Coccolithophores will be analyzed in water samplies taken from Niskin bottles.
A defined volume of water (2 I) was filtered immediately after recovery of the
combined CTD/Niskin bottle carrier. The filters will be further prepared for SEM
analysis. A total of 91 water samples were filtered from every possible location.
Typically, the sampled water depth levels were at 10 m, 30 m, 50 m, 70 m, 100
m, 250 m, 500 m, 1000 m, 2000 m, but may be different owing to water depth.

Additionally, four surface samples for diatom analysis were taken using a hand
net.

Table 7.1. Station list (CTD=water sample; NSN=plankton net; MN= multiple net; HN=hand net;
MUC=multiple corer; GKG=box corer)

Station] Lat

4564 N 7041 W]

1000-500
500-150,
150-50

44-20 1 74°58.03 N| 11°04.20 W] 2774

2000-10001
1000-5008

500-150
150-50)
50-08
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50

1000

44-21

74°43.5 N|

13°2.2 W

15195

20008
Recovery: 32cm
1,2

1
308

5

70

50-0
1480-10004
1000-500%

500-150

150-501

50-01

250

5008

44-22

74°58.1 N|

12°59.9 W]

801

Recovery: 27cm

1000

780-5008
500-300

300-1508

150-50

50-0
6508
5008

250

100

44-23

74°57.9 N

13°0.1 W

70

200-150;

150-100

100-50

50-0f
200
150

100}

44-24

74°59.22 N|

13°50.8 W]

46

80}




44-25

74°56.6 N|

7°7.6 W]

2000-1000
1000-50

500-15

150-504

50-04
surface
100
2501

500

1000

44-29

78°3.9 Nj

5°18.5 W|

453

200
420-300
300-200

200-150;

150-504

44-30

80°54.5 N

4°3.5 W]

50-01

2000-100
1000-50

500-150,

150-50

50-0

44-31

80°58.1 N|

5°54.9 W]

1540-1000
1000-500

500-150,

150-50
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50-0




1000}
5008

25
1004
surface;
101
30

44-33 81°0.6 NI  7°47.6 W]

708
100

350-200
200-1504
150-100
100-50
50-0

44-34 77°12.7 Nl 7°17.8 W]

250-2001
200-1504

150-100;
100-50

50-0)

44-35 75°00.0N| _ 6°58.9 W]

2000-10004
1000-5004
500-150
150-501
50-0f

2000

10008

500

250

100

44-38 | 74°589 N | 0°04 W 3703 G| Recovery: 41cm

8 Geochemistry (Sauter, Lunau, Queisser, Janssen)

Nutrients
Primary production in the euphotic zone requires nutrients like nitrate, NOg',

phosphate, PO,” silicate, Si(OH)4 and ammonium, NH," to be available in the
water column or the brine channels of sea-ice respectively. In this context
nutrients were measured in pelagic water samples (biorosette at 26 stations).
In combination with CTD-data they allow the characterisation of water masses.
Analogously ice samples of 11 stations were analyzed in respect to their
nutrient content. Sediment sampling for geochemical analysis was performed
with a multiple corer (MUC) at 10 sites along two transects on 75°N and 81°N.
The retrieved cores were segmented and squeezed for porewater seperation
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in a cool-lab onboard “Polarstern”. The nutrient depth distribution in the
sediment porewater allows to deduce information about Gy influx and degra-
dation. Fig. 8.1 shows the depth distribution of pore water nitrate, phosphate,
and silicate at station 44/24 (200m) for example.

Nitrate  (uM/I) Phosphate (uM/i) Silicate  (uM/1)
0 10 20 40 0 2 4 6 [} 120 240 360 480
; : ! \ L X A
0
NO PO, Sio
3 2
5 7 5 5
€
L
£
§ 10 10 10
15 15 15 -}
20 20 20
T T T T T T T T T

Fig. 8.1: Depth distribution of porewater nitrate, phosphate, and silicate at the 200 m St. 44/24
at 75°N.

The oxic zone is limited on the upper 5 cm of sediment column at this location,
as indicated by the nitrate profile. Below this layer nitrate is consumed for
organic matter oxidation (denitrification). In comparison to that shallow
location, the sediment column is considerably deeper oxigenated at the
deeper stations of the 75°N transect. The denitrification horizon was not
reached over the entire core length at most of the stations. This is confirmed by
the porewater oxygen depth distribution (Fig. 8.2). A correlation between water
depth and redox zonation as found at 75°N was not detected at 81°N. In
general phosphate and silicate often show a similar depth distribution com-
pared to nitrate: For these porewater parameters a local concentration maxi-
mum was found only at the shallow stations. At deeper sites the concentration
approaches a constant value at deeper sediment horizons.

Oxygen microprofiles

Beside nutrients the O,-depth distribution was measured at the MUC-samples
immediately after core retrieval (Fig. 8.2). For this purpose Clark-type micro-
electrodes of own manufacture were used. Out of the measured profiles C,q
input and degradation rates will be determined. On this spring cruise oxygen
often was found to penetrate deeper into the sediment and concentration
gradients to be less steep below the sediment/water interface compared to
summer and fall measurements performed in this region. This indicates lower
oxygen consuption and thus lower G input upon the sediment surface. The
data-base measured during earlier cruises was enlarged with important spring
measurements during this expedition. Herewith we hope to improve our
knowledge of the seasonal pattern significantly.
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Fig. 8.2: Depth distribution of porewater oxygen at three locations on the 75°N transect east of
Greenland.
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9 Annex

9.1 Station List

ARK XIIl/1 a

Station Date

1997 (UTC)

44-001 16.05.

44-002 19.05.

44-003 20.05.

Time

16:06
16:11
16:22
16:39
16:41
17:15
17:51
17:56

10:29
10:31
10:40
11:01
11:32
11:50
12:06
12:52
13:06
13:16
13:41
13:52
14:16
15:08
15:29
16:02
16:21
16:45
17:15
18:20
18:44
19:25

Longitude

63°31.6' N
63°31.6' N
63°31.6' N
63°31.6' N
63°31.6' N
63°31.6' N
63°31.7' N
63°31.7' N

75°59.9' N
75°59.9' N
76°00.0' N
76°00.2' N
76°00.5' N
76°00.6' N
76°00.6' N
76°00.7' N
76°00.8"' N
76°00.8' N
76°00.9' N
76°00.9' N
76°01.0' N
76°01.1' N
76°01.2' N
76°01.1" N
76°01.1' N
76°01.2' N
76°01.3' N
76°02.0' N
76°01.9' N
76°02.8' N

76°39.3' N
76°38.9' N
76°38.9' N
76°38.7' N
76°38.7' N
76°39.0' N
76°39.0' N
76°38.8' N
76°38.5' N
76°37.9' N

51

Latitude

07°14.8' E
07°14.8' E
07°14.8' E
07°148' E
07°148' E
07°14.8' E
07°14.7' E
07°14.7' E

32°58.8" E
32°58.7' E
32°58.6' E
32°58.0' E
32°57.3' E
32°56.9' E
32°56.7' E
32°56.0' E
32°65.9' E
32°55.8' E
32°55.7' E
32°55.6' E
32°55.4' E
32°54.9'E
32°54.6' E
32°563.9' E
32°53.6' E
32°53.1'E
32°62.9' E
32°52.9' E
32°52.0' E
32°62.0' E

33°32.5' E
33°31.3' E
33°30.0' E
33°29.4' E
33°29.3' E
33°27.3'E
33°27.2' E
33°36.8' E
33°26.0' E
33°23.8' E

Depth
(m)
314
314
314
314
314
314
314
315

313
314
311
308
314
312
313
306
307
307
305
306
302
307
304
304
306
304
309
319
319
310

136
140
130
131
130
139
142
140
146
142

Gear

BN
JM
BN
MN
AN
BRS
JM
CTD

BRS
AN
JM
MN
BN
BN
BN

CTD

Bucket
MN
JM

BRS

UWC

BRS

MUC

VVG

VWG

BRS

EBS

BRS

BT 1

BT 2

BRS
MN
MN

CTD
AN
BN
BN

BRS

UwWC

VWG



Station Date

1997 (UTC)

44-003 20.05.

44-004 20.05.

44-005 20.05.

44-006 20.05.

21.05.

44-007 21.05.

Time

3:26
3:41
3:58
4:25
5:07
6:07
6:36

10:33
11:01
11:19
11:38
11:55
12:09
12:13
12:26
12:47
13:09
13:45
13:56
14:25

16:15
16:33
17:09
17:28

20:18

20:16
20:51
21:11
21:16
21:34
21:52
22:08
22:28
22:49
23:05
23:42
23:56
1:09

5:03
5:27

Longitude

76°37.9'N
76°37.8' N
76°37.7' N
76°37.3'N
76°36.4' N
76°33.4' N
76°32.5' N

76°44.5' N
76°44.4' N
76°44.3' N
76°44.2' N
76°44.2' N
76°44.1' N
76°44.1" N
76°44.0' N
76°43.9' N
76°44.7' N
76°43.5' N
76°43.4' N
76°43.5' N

76°561.6' N
76°51.4' N
76°51.3' N
76°51.1"' N

77°01.1" N

77°01.1" N
77°01.0' N
77°00.9' N
77°00.8' N
77°00.9' N
77°00.8' N
77°00.8' N
77°00.7' N
77°00.6' N
77°00.5' N
77°00.5" N
77°00.4' N
77°00.5' N

77°04.2' N
77°04.1' N

52

Latitude

33°23.8' E
33°23.6' E
33°23.1"E
33°22.1'E
33°20.5' E
33°25.6' E
33°22.9' E

33°39.4' E
33°38.4' E
33°37.7'E
33°37.2' E
33°36.8' E
33°36.3' E
33°36.2' E
33°35.8' E
33°35.1' E
33°34.4' E
33°33.2' E
33°32.8' E
33°32.9' E

33°51.5' E
33°50.8' E
33°49.6' E
33°48.8' E

33°54.0' E

33°54.0' E
33°53.2' E
33°52.6' E
33°52.3' E
33°62.2' E
33°51.8'E
33°55.5' E
33°51.3' E
33°51.0' E
33°50.7
33°5(0.4"
33°50.2'
33°50.6°

mmmm

34°04.8 E
34°04.4 E

Depth
(m)
142
144
149
152
167
162
186

115
111
116
105
109
109
108
113
119
117
127
120
126

106
109
106
106

154

154
156
160
160
156
158
157
158
159
159
159
159
158

150
153

Gear

JM
VVM
MUC
EBS
AGT

BT

BT

BRS
MN
MN

CTD
BN
BN
AN
BN

BRS

uUwcC

VVG

WG

EBS

Mini CTD
SWS
BRS
BN

Ice Station
until 00:50
BRS
MN
MN
AN
CTD
BN
BN
BN
BRS
UwcC
VVG
VWG
EBS

BRS
BN



Station Date

1997 (UTC)

44-008 21.05.

44-009 21.05.

44-010 22.05.

Time
9:30

11:27
12:01
12:24
12:45
13:09
13:27
13:39
13:43
14:06
14:31
15:11
15:23
15:46

19:10
19:27
19:49
19:53

20:07

20:11
5:07

8:08

8:38

8:59

9:21

9:38

9.55

10:17
10:50
11:07
11:19
11:30
11:42
11:58
12:43
14:11
14:30
14:48
15:07
15:31
17:58
18:13

Longitude
77°10.3' N

77°10.0' N
77°09.9' N
77°09.8' N
77°09.7' N
77°09.6' N
77°09.5' N
77°09.5' N
77°09.5' N
77°09.2' N
77°09.0' N
77°08.7' N
77°08.6' N
77°08.8' N

77°18.3' N
77°18.3' N
77°18.3' N
77°18.3' N
77°18.3' N
77°18.3' N

77°23.3' N

77°21.6' N
77°21.4' N
77°21.3' N
77°21.1' N
77°21.0' N
77°20.9' N
77°20.9' N
77°20.8' N
77°20.7' N
77°20.7' N
77°20.68' N
77°20.6' N
77°20.5' N
77°20.3' N
77°19.8' N
77°19.3' N
77°19.6' N
77°19.5' N
77°19.3' N
77°18.3' N
77°17.8' N

53

Latitude
34°04.4' E

33°59.0' E
33°58.6' E
33°58.4' E
33°68.2' E
33°58.0' E
33°57.9' E
33°57.9' E
33°57.8' E
33°57.7'E
33°57.5'E
33°67.0' E
33°66.9' E
33°56.6' E

34°18.0' E
34°185' E
34°18.0' E
34°18.0' E
34°17.8' E
34°17.8' E

34°39.6' E

34°35.9' E
34°35.0' E
34°03.5' E
34°33.9' E
34°33.6' E
34°33.3' E
34°33.0' E
34°32.7" E
34°32.4' E
34°32.4' E
34°324' E
34°32.3' E
34°323' E
34°32.1" E
34°323' E
34°324" E
34°32.3' E
34°32.4' E
34°32.6' E
34°32.0' E
34°31.0' E

Depth

(m)
164

163
160
1565
1565
154
152
153
150
149
152
146
144
163

126
125
128
130
130
129

178

174
176
171
168
169
163
164
163
164
163
163
159
161
160
157
159
1568
160
1565
148
143

Gear

Ice Station
until 10:46
BRS
MN
MN
CTD
BN
BN
AN
BN
BRS
UWC
VVG
VVG
EBS

Mini CTD
BRS
AN
BN
AN
JM

Ice Station
until 16:41
BRS
MN
MN
BN
BN
BN
UWC
CTD
VWG
VVG
VWG
MUC
MUC
JM
BN
BN
BN
BN
MUC
BT
AGT



Station Date

1997 (UTC)

44-011 22.05.

23.05.

44-012 23.05.

44-013 24.05.

44-014 24.05.

44-015 24.05.

Time

23:083
23:34
23:55
0:17
0:33
0:52
1:11
1:35
2:16
2:41
2:53
3:15
3:30
4:28
6:30

13:52

13:40
15:05
15:34
15:56
16:19
16:33
16:50
17:15
17:38
17:55
18:24

1:45
2:00
2:44
3:07
3:28
3:42
3:56
4:07
4:29
4:42

912
9:43

11:41
12:03
12:07
12:31
13:13

Longitude

77°35.4'N
77°355'N
77°35.5'N
77°35.6' N
77°35.6'N
77°35.6' N
77°35.7' N
77°35.7'N
77°35.7'N
77°35.7'N
77°35.6' N
77°35.6' N
77°35.5' N
77°35.2'N
77°34.6' N

77°16.1' N

77°16.1" N
77°16.3' N
77°16.3' N
77°16.3' N
77°16.3' N
77°16.3' N
77°16.3' N
77°16.2"'N
77°16.2"'N
77°16.1" N
77°16.1" N

76°34.4' N
76°34.3' N
76°34.4' N
76°34.5' N
76°34.5' N
76°34.5" N
76°34.5' N
76°34.5' N
76°34.5' N
76°34.5' N

76°26.2' N
76°26.4' N

76°12.9' N
76°12.8' N
76°12.9' N
76°13.0' N
76°12.6' N

54

Latitude

34°37.3' E
34°37.6' E
34°37.8'
34°38.1
34°38.3'
34°38.6'
34°39.0°
34°39.3'
34°40.1
34°40.5'
34°40.6'
34°41.0'
34°41.2'
34°41.9'
340422

33°32.8

33°32.5
33°34.8'
33°35.6'
33°36.2'
33°36.7'
33°37.0'
33°37.3'
33°37.7
33°38.1"
33°38.2'
33°37.6'

33°26.9'
33°26.9'
33°28.8'
33°29.1
33°29.2'
33°29.3'
33°29.4'
33°29.5'
33°30.0'
33°30.3'

33°31.2'
33°31.3'

33°15.3'
33°15.4'
33°15.2'
33°15.0'
03°14.3'

mmmmm MM mMmmmmmmmmmm mmmmmmmmmmm m mmmmmmmmmmmmm

Depth

179
184
184
186
186
186
186
186
185
184
184
185
185
188
198

137

134
142
143
139
138
139
142
145
151
152
147

161
161
158
156
158
160
158
157
160
157

236
236

295
263
292
292
287

Gear

BRS
MN
MN

CTD
BN
BN
BN

uwcgC

BRS

VVG

VVG

MUC

MUC
JM

Mooring

Ice Station
until 18:00
JM
BRS
MN
MN
BN
BN
BN
BRS
VWG
MUC
EBS

Mini CTD
SWS
BRS
MN
CTD
BN
BN
BN
VWG
WG

BRS
BN

BRS
AN
BN
MN

RMT



Station Date

Time

1997 (UTC)

44-016 24.05.

ARK Xlill/ 1b

Station Date

15:32
16:37
17:17

17:27
17:53
18:30
18:49
19:30
19:57
20:49

Time

1997 (UTC)

44-017 27.05.

44-018 28.05.

44-019 28.05.

29.05.

44-020 29.05.

30.05.

9:08
9:45
10:02
10:40
11:29

9:50

13:59
14:10

14:22
14:34
15:23
17:46
18:08
20:09
20:35
22:43
23:00
0:50
3:24

21:05
21:20
21:34
0:52
3:50
5:00

Longitude

76°02.9' N
76°01.8' N
76°02.4' N

768°02.4' N
76°02.4' N
78°02.3' N
76°02.1" N
76°01.9' N
76°01.8' N
76°01.3' N

Longitude

76°35.9' N
76°35.8' N
76°35.8' N
76°35.7' N
78°35.5' N

75°00.0' N

74°56.5' N
74°56.5' N

74°56.5' N
74°56.7' N
74°56.8' N
74°57.2' N
74°57.2' N
74°57.5' N
74°57.8' N
74°58.4' N
74°58.4' N
74°59.1" N
75°00.1" N

74°58.1'
74°57.9'
74°57.8'
74°56.0'
74°55.1'

N
N
N
N
N
74°54.6° N

Latitude

32°51.4' E
32°51.2' E
32°49.6' E

32°49.0' E
32°49.1' E
32°49.9' E
32°50.1" E
32°50.3' E
32°50.4' E
32°49.8' E

Latitude

04°38.9' E
04°38.8' E
04°39.1' E
04°39.8' E
04°403' E

07°32.0' W

07°04.3' W
07°03.5' W

07°03.9' W
07°03.0' W
07°01.8' N
06°57.3' W
08°566.5' W
06°53.4' W
06°52.9' W
08°50.7" W
08°50.4' W
06°48.6' W
06°45.6' W

11°04.3' W
11°04.2' W
11°04.3' W
11°08.5' W
11°15.1" W
11°19.77 W

Depth
(m)
309
323
316

317
317
320
317
317
319
309

Depth

(m)
3111
3109
3112
3098
3081

3419

3455
3454

3454
3454
3457
3461
3461
3465
3472
3466
3469
3472
3479

2775
2778
2780
2793
2715
2721

Gear

Retrieval BT 1
Retrieval BT 2

Retrieval
Topp Unit
BRS
MN
CTD
BN
MUC
EBS
AGT

Gear

BN
BN
MN
AN
BRS

Deployment

Mooring OG 11a

BRS
fce Station
until 17:15

NCN

MN

AN

BRS

MN

MN

BRS

BN
BN
BWS
MUC

BRS
NCN
MN
BRS
MN
Ice Station
until 18:00



Station Date

1997 (UTC)

44-020 30.05.

44-021 31.05.

44-022 01.086.

Time

5:39
6:06
6:25
8:28
8:39
8:43
10:56
11:02
12:35
13:23
13:49
15:01
17:02
19:06

0:30
1:06
1:28
1:38
3:47
3:59
4:57
6:44
7:02
715
9:08
10:26
10:45
11:13
13:46
15:27
16:51
17:57
18:57
20:10

3:00
3:40
4:00
4:13
6:43

6:58
7:35
8:55
9:12
10:18
11:04

Longitude

74°54.5" N
74°54 .5
74°54.4'
74°54.0'
74°53.9'
74°53.9'
74°53.1"
74°53.1"
74°52.4'
74°52.1'
74°52.0'
74°51.6'
74°561.1
74°51.1

Z 2222222222222

74°44.0°
74°43.8' N
74°43.6' N
74°43.6' N
74°43.4' N
74°43.3' N
74°42.9' N
74°41.9' N
74°41.7' N
74°415" N
74°40.8' N
74°40.0' N
74°39.7' N
74°39.5' N
74°43.3' N
74°42.5' N
74°41.6' N
74°40.9' N
74°40.3' N
74°39.8' N

74°58.1' N
74°57.9' N
74°57.8' N
74°57.6' N
74°57.3' N

74°57.2' N
74°57.0' N
74°56.4' N
74°56.3' N
74°55.7' N
74°55.2' N

56

Latitude

11°20.8' W
11°21.6' W
11°22.1' W
11°25.3' W
11°25.6' W
11°25.7' W
11°28.4' W
11°28.5' W
11°30.5' W
11°31.8' W
11°32.7 W
11°35.3' W
11°40.0' W
11°43.9' W

13°00.8' W
13°01.5' W
13°01.9' W
13°02.2' W
13°04.0' W
13°04.1' W
13°05.8' W
13°07.8' W
13°07.8' W
13°08.1' W
13°08.7" W
13°08.7" W
13°08.6' W
13°08.77 W
13°12.6' W
13°15.5' W
13°18.1" W
13°20.7" W
13°22.4' W
13°23.1' W

12°42.0' W
12°43.0' W
12°43.4' W
12°43.9' W
12°48.5' W

12°48.5' W
12°48.6' W
12°48.7' W
12°48.8' W
12°48.9' W
12°49.0' W

Depth
(m)
2659
2645
2639
2615
2613
2612
2613
2614
2603
2593
2588
2581
2530
2462

1500
1500
1506
1507
1477
1478
1482
1549
1564
15672
1677
1747
1761
1776
1248
1223
1256
1288
1311
1364

809
807
800
803
651

668
685
750
754
797
846

Gear

MN
BN
BRS
UWC
UWC
UWC
BWS
BWS
AN
GBC
Mini CTD +

GBC
MuUC
MuUC

Mini CTD +
BRS
NCN
MN
BRS

Hand-held
MN
MN

BN
BN
BRS
UwWC
UwcC
BWS
UWC
MuUC
GBC
GBC
GBC
EBS

Mini CTD +
BRS
NCN
MN

SWS

SWS

Nets

SWS

Ice Station
until 13:50

BRS
MN
BN
BN

BRS

UWC



Station Date

1997 (UTC)

44-022 01.06.

44-023 01.06.

02.06.

44-024 02.06.

Time

12:36
12:43
13:40
14:32
15:21
16:53

19:43
19:58
20:16
20:18
20:36
21:09
21:46
22:19
23:07
23:21
0:04
0:45
1:45
2:42°
3:18
4:02
4:57

7:48
8:10

8:12

8:22

8:55

9:26

9:48

10:02
10:29
10:57
11:42
12:16
12:37
13:07
13:10
13:26
13:53
14:14
14:39
15:12
17:02
17:51

Longitude

74°54.5' N
74°54.4' N
74°54.0' N
74°53.5' N
74°53.1" N
74°55.4' N

74°58.3' N
74°58.2' N
74°58.2' N
74°58.2' N
74°58.1' N
74°579'N
74°57.7' N
74°57.4'N
74°571'N
74°57.0' N
74°56.7' N
74°56.4' N
74°55.9' N
74°555' N
74°55.3' N
74°55.0' N
74°54.4' N

74°59.2' N
74°59.2' N

74°59.2' N
74°59.2' N
74°59.1" N
74°59.1" N
74°59.0' N
74°59.0' N
74°58.9' N
74°58.8' N
74°58.6' N
74°58.5' N
74°58.3' N
74°58.2' N
74°58.2' N
74°58.1' N
74°57.9' N
74°57.8' N
74°57.6' N
74°567.5' N
74°566.9' N
74°57.0' N

57

Latitude

12°49.5' W
12°49.6' W
12°50.3' W
12°51.4' W
12°52.4' W
12°47.2' W

12°59.7' W
12°59.7" W
12°69.9' W
12°569.9' W
13°00.0' W
13°00.2' W
13°00.3' W
13°004' W
13°00.7" W
13°00.8' W
13°01.1" W
13°01.3' W
13°02.2' W
13°03.2' W
13°04.0' W
13°05.0' W
13°08.4' W

13°50.8' W
13°50.8' W

13°50.8' W
13°50.7' W
13°50.6' W
13°50.5' W
13°60.5' W
13°60.4' W
13°50.3' W
13°50.2" W
13°50.0' W
13°49.9' W
13°49.8' W
13°49.8' W
13°49.8' W
13°49.77 W
13°49.7" W
13°49.6' W
13°49.6' W
13°49.7 W
13°650.2' W
13°51.7' W

Depth

(m)
895
893
904
909
904
876

390
393
397
397
399
403
403
427
423
420
440
446
452
454
452
454
448

197
195

195
197
196
194
196
196
195
195
195
194
195
192
192
195
199
202
202
203
199
197

Gear

MUC

Hand-held Nets

GBC
GBC
GBC
BWS

Mini CTD
SWS
AN
BRS
NCN
MN
BRS
MN
BN
BN
BRS
UWC
GBC
GBC
GBC
MUC
AGT

BRS
Ice Station
until16:43

NCN

MN

BRS

MN

BN

BN

BRS

UwcC

GBC

GBC

GBC

GBC

AN

GBC

GBC

UwcC

MUC

MUC

EBS

AGT



Station Date

1997 (UTC)

44-025 03.06.

04.06.
44-026 04.06.
44-027 04.06.
44-028 04.06.

44-029 06.06.

07.086.

44-030 10.06.

Time

12:30
13:01
13:17
13:26
14:36
16:10
18:22
20:32
20:56
21:11
23:05
23:31
2:03

10:05
12:59

16:07
1:20

6:07
6:55
7:15
7:30
8:17
13:17
13:31
13:48
23:07
6:10

15:16
17:42

1:14
1:38
1.53
4:46
5:08

6:42
9:08
9:34
9:47
11:49
14:25

Longitude

74°66.8' N
74°66.6' N
74°56.6' N
74°56.6' N
74°56.5' N
74°66.1' N
74°56.7' N
74°55.5' N
74°55.4' N
74°55.4' N
74°55.3'N
74°55.3' N
74°55.3' N

75°36.8' N
76°00.0' N
76°16.0' N
78°05.5' N

78°03.8' N
78°03.4' N
78°03.2' N
78°03.0' N
78°02.5' N
77°59.3' N
77°59.2' N
77°59.1' N
77°53.0' N
77°50.5' N

77°48.5' N
77°46.8' N

80°54.5" N
80°564.5" N
80°54.5" N
80°54.4' N
80°54.3' N

80°54.2' N
80°53.9' N
80°53.8' N
80°53.7" N
80°63.4' N
80°53.1" N

58

Latitude

07°07.9' W
07°07.6' W
07°07.5" W
07°07.4' W
07°07.2' W
07°07.5' W
07°09.9' W
07°14.6' W
07°15.6' W
07°16.3' W
07°21.0' W
07°21.9' W
07°26.9' W

06°17.8' W
06°09.4' W
05°25.0' W
05°10.1' W

05°18.6' W
05°19.8' W
05°20.4' W
05°20.9' W
05°20.9' W
05°40.8' W
05°41.6' W
05°42.4' W
05°51.9' W
05°49.6' W

056°37.5' W
05°05.9' W

04°03.4' W
04°03.2' W
04°03.1' W
03°59.9' W
03°59.4' W

03°56.8' W
03°53.7' W
03°53.4' W
03°53.3' W
03°52.7' W
03°52.0' W

Depth

(m)

3476 Mini CTD + SWS

3472
3472
3473
3472
3473
3470
3465
3464
3463
3456
3454
3449

3407
2879
2536

686

449
437
428
419
383
342
343
344
342
349

363
858

3332
3322
3310
3291
3309

3358
3375
3376
3374
3364
3362

Hand-held

Gear

BRS
NCN
MN

BRS
MN
MN
BN
BN

BRS

UWC

MUC

BRS
BRS
BRS

Ice Station
until 22:55
MN
BWS Test
BN
BN
MN
BN
BN
BN
EBS
Ice Station
until 14:35
AGT
RMT

BRS
NCN
MN
BRS
Ice Station
untit 17:50
MN
MN
BN
BN
UWC
GBC

Nets



Station Date

Time

1997 (UTC)

44-030 10.06.

11.06.

44-031 11.06.

12.06.

44-032 12.06.

44-033 13.06.

16:21
18:16
20:20
22:06
0:28

16:17
16:39
16:57
16:58
19:15
19:46
20:03
20:16
20:57
22:00
22:15
22:28
0:29
1:42
3:07
4:47
4:58

6:00
7:18
7:40
9:29
11:54

15:06

0:20
0:23
0:46
0:54
1:36
1:54
1:55
2:29
2:58
3:12
3:53
4:25
4:51
5:33
5:52
6:23

Longitude

80°53.0' N
80°52.7' N
80°52.3' N
80°51.8' N
80°51.1" N

80°58.0' N
80°58.0' N
80°58.1' N
80°58.1" N
80°58.0' N
80°58.0' N
80°58.0' N
80°57.9' N
80°57.8' N
80°57.8' N
80°57.7' N
80°57.7' N
80°57.0' N
80°56.9' N
80°56.6' N
80°56.6' N
80°56.6" N

80°56.7' N
80°56.7' N
80°56.7' N
80°56.7' N
80°56.1' N

80°53.5' N

81°00.6' N
81°00.6' N
81°00.5' N
81°00.5' N
81°00.3' N
81°00.2' N
81°00.2' N
81°00.1" N
81°00.0' N
80°59.9' N
80°59.9' N
80°59.8' N
80°59.8' N
80°59.8' N
80°59.7' N
80°59.5' N

59

Latitude

03°50.5' W
03°58.8' W
03°47.7" W
03°47.8 W
03°47.9' W

05°54.7" W
05°54.9' W
05°54.6' W
05°54.6° W
05°55.6' W
05°54.9' W
05°54.4' W
05°54.5' W
05°54.5' W
05°55.0' W
05°55.7' W
05°55.8' W
05°58.3' W
05°59.5' W
06°00.2' W
06°00.4' W
06°00.1' W

05°59.5' W
05°59.0' W
05°59.1' W
08°02.1" W
05°59.7" W

06°50.0' W

07°47.6' W
07°47.5' W
07°475' W
07°47.3' W
07°475'W
07°47.8' W
07°47.8' W
07°47.7" W
07°47.6' W
07°47.6' W
07°47.1' W
07°46.7' W
07°49.0' W
07°48.0' W
07°47.4' W
07°46.8' W

Depth
(m)
3406
3461
3465
3458
3341

1588
1583
1584
1584
1567
1572
1585
1576
1563
1553
1546
1405
1384
1334
1289
1289
1293

1306
1318
1316
1233
1312

1226

391
391
399
394
376
376
376
367
364
363
372
366
347
354
358
360

Gear

GBC
GBC
MUC
BRS
BWS

BRS
NCN
MN
AN
BRS
Mini CTD
SWS
MN
Hand-held Nets
MN
BN
BN
UWC
BRS
BWS
GBC
Ice Station
until 07:39
MUC
MUC
Mini CTD
EBS
GBC

RMT

Mini CTD + SWS
BRS
NCN
MN
BRS
Hand-held Nets
MN
BRS
BN
BN
BRS
UwcC
BWS
UwcC
GBC
GBC



Station Date

Time

1997 (UTC)

44-033 13.06.

44-034 16.06.

44-035 18.06.

19.06.

44-036 19.06.

44-037 19.06.

6:49
7:32
7:54
8:21
8:54
9:53
11:55

13:07
13:27
13:44
17:01

10:20
12:08

12:10
12:55
13:26
13:37
14:09
15:58
16:59

11:53
12:20
12:30
15:35
16:17
17:53
20:18
20:44
21:05
23:27
1:38
3:00
4.07
6:14

8:20

12:19

Longitude

80°59.3' N
80°59.1' N
80°58.9' N
80°58.8' N
80°58.6' N
80°59.8' N
80°58.5' N

80°58.5' N
80°58.4' N
80°58.4' N
80°57.9'N

77°12.7' N
77°12.8' N

77°12.8' N
77°12.7' N
77°12.7'N
77°12.7" N
77°12.7' N
77°13.5' N
77°13.8' N

75°00.0' N
75°00.1" N
75°00.1' N
75°00.2' N
75°00.2' N
75°00.0' N
74°59.3'N
74°58.9' N
74°59.8' N
74°59.8' N
74°59.6' N
74°59.7' N
74°59.7' N
74°59.7' N

75°01.2' N

75°00.2 N
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Latitude

07°46.4' W
07°46.3' W
07°46.1' W
07°45.7" W
07°45.3' W
07°48.9' W
07°48.6' W

07°51.8' W
07°52.8' W
07°53.8' W
07°58.5' W

07°18.77 W
07°18.1' W

07°18.1" W
07°17.9' W
07°17.8' W
07°17.8' W
07177 W
07°16.1" W
07°16.3' W

06°58.9' W
07°00.6' W
07°01.1" W
06°59.8" W
06°59.9' W
07°00.5' W
07°00.9' W
07°01.2° W
07°01.77 W
07°01.4' W
07°01.6' W
07°01.3' W
07°00.9' W
07°00.0' W

07°27.8' W

06°57.8' W

Depth

(m)
354
352
349
344
342
345
262

313
307
295
281

279
278

278
279
281
281
281
282
283

3424
3418
3416
3419
3416
3418
3415
3414
3412
3418
3416
3417
3417
3419

3384

3416

Gear

GBC
GBC
MUC
MUC
MUC
EBS
ice Station
until 18:20
GBC
GBC
GBC
UWC

Retrieval Ice
Drogue
Ice Station
until 15:18
BN
BN
NCN
MN
GBC
EBS
AGT

BRS
NCN
MN
BRS
AN
MN
MN
BN
BN
BRS
BWS
Hand-held Nets
MUC
RMT

Retrieval Mooring
OG 11a

Retrieval Mooring
oG 11



Station Date Time Longitude
1997 (UTC)
44-038 20.06. 8:04 74°59.9' N
9:12 74°59.8' N
10:15  74°59.6' N
11:14  74°59.4' N
12:11 74°59.2' N
14:19  74°58.9'N

Abbreviations:

AGT: Agassiz Trawl

AN: Apstein Net

BN: Bongo Net

BRS: Biological Rosette Sampler
BT: Baited Trap

BWS: Bottom Water Sampler
CTD: Oceanographic Rosette Sampler
EBS: Epibenthic Sledge

GBC: Giant Box Corer

JM: Jigging Machine

MN: Multinet

MUC: Multicorer

NCN: Nansen Closing Net

RMT: Rectangular Midwater Trawl
SWS: Surface Water Sampler
UWC: Underwater Camera

VVG: Van Veen Grab

61

Latitude

00°00.4' W
00°00.7' W
00°01.7' W
00°02.4' W
00°02.5' W
00°01.4' W

Depth
(m)
3704
3703
3704
3706
3706
3703

Gear

CTD
CTD
CTD
CTD
BN
GBC



9.2 Participants

Participating Institutions

Address Participants Participants
ARK Xlll/1a ARK XlII/1b

Germany

AWI Alfred-Wegener-Institut 15 5

far Polar- und Meeresforschung
27515 Bremerhaven

BRF Bayrischer Rundfunk - Fernsehen 3 -
FloriansmUhlstr. 60
80939 Minchen

DWD Deutscher Wetterdienst 2 2
Seewetteramt
Postfach 301190
20304 Hamburg

HSW Helikopter Service 3 3
Wasserthal GmbH
Kétnerweg 43
22393 Hamburg

IPO Institut fiir Polardkologie 6 8
Wischhofstr. 1-3. Geb. 12
24148 Kiel

SFB SFB 313. Universitat Kiel 11 20
H.-Hecht-Platz 10.
24118 Kiel

ZIG Zoologisches Institut - 1
Universitat Géttingen
Berliner Str. 28
37073 Gottingen

China

SIO Second Institute of Oceanography 1 1
SOA. P.O. Box 1207
Hangzhou. 310012

Canada

MGO Microwave Goup-Ottawa River Inc 1 1

3954 Armitage Ave. Dunrobin.
Ontario KOA ITO
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SIO Scripps Institution
University of California
La Jolla. Ca. 92093

Scientific Staff

Name Institute
Albers Carola AWI
Auel Holger IPO
Barwich Elke AWI
Beese Helmut SFB
Bluhm Bodil IPO
Bo6hm Joachim HSW
Blchner Jirgen HSW
Buder Manfred DWD
Dijkman Nicole Antonia AWI
Donner Gabriele SFB
Garrity Caren MGO
Gradinger Rolf SFB
Graeve Martin AWI
Gutthann Franziska SFB
Haass Friederike IPO
Hagen Wilhelm SFB
Hass Christian SFB
Haupt Olaf SFB
Hirche Hans-Jirgen AWI
Hirse Timo AWI
JanfBien Felix SFB
Jensen Stefan SFB
Klages Michael AWI
Klein Boris AWI
Kroon Bernd AWI
Krumbholz Marita SFB
Lorenzen Christiane AWI|
Lunau Angela SFB
Marquardt Lucie AWI
Meiners Klaus PO
Mock Thomas PO
Obermller Birgit (PO
Peeken llka SFB
Pdrtner - Hans-Otto AWI
Queisser Wolfgang SFB
Rachor Eike AWI
Ritzrau Will SFB
Sauter Eberhard SFB
Scheltz Annette SFB
Schiiter Maja AWI
Seiler Dan SFB
Spindler Michael (Fahrtleiter) PO
Stromberg Dorothee BRF
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Strohscher
Stibing
Suck
Thordsen
Treude
Wahi
Werner
Whritner
Zepick
Zhang
Zipperlen

Ship’s Crew

Master
Ch. Mate
Naut. Offc.
Naut. Offc.
Naut. Offc.
Doctor
Rdo. Offc.
Ch. Eng.
2. Eng.

2. Eng.

2. Eng.
Electric.
Electron.
Electron.
Electron.
Electron.
Boatswain
Carpenter
AB.

Storekeeper

Motormen

Cook
Cook Mate
Cook Mate

Birgit
Dorothea
inken
Ingo

Tina
Klaus Jirgen
Iris
Robert
Burkhard
Qing
Ralph

1. Stewardess
Stewardess/Nurse
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AWI
PO
2IG
SFB
SFB
BRF
PO
SIO
HSW
Sio
BRF

Pahi, Uwe
Schwarze, Stefan
Biock, Michael
Grundmann, Uwe
Spielke, Steffen
Hotz, Wolfgang
Hecht, Andreas
Schulz, Volker

Delff, Wolfgang
Folta, Henryk
Simon, Wolfgang
Fischer, Gerd

Frob, Martin

Holtz, Hartmut
Pabst, Helmar
Piskorzynski, Andreas
Loidl, Reiner
Neisner, Winfried
B&cker, Andreas
Bindernagel, Knuth
Bohne, Jens
Hagemann, Manfred
Hartwig, Andreas
Moser, Siegfried
Schmidt, Uwe
Winkler, Michael
Renner, Norbert
Arias Iglesias, Enrico
Dinse, Horst

Fritz, Glnter
Giermann, Frank
Krésche, Eckard
Silinski, Frank
Hiineke, Heino
Tupy, Mario

Dinse, Petra
Lehmbecker, Claudia



2. Stewardess
2. Stewardess
2. Stewardess
2. Steward

2. Steward
Laundryman

65

Kiemet, Regine
Schmidt, Maria
Silinski, Carmen
Tu, Jian-Min

Wu, Chi Lung
Yu, Chung Leung






Folgende Hefte der Reihe ,,Berichte zur Polarforschung“
sind bisher erschienen:

* Sonderheft Nr. 1/1981 ~  Die Antarktis und ihr Lebensraum™
Eine EinfGhrung flr Besucher — Herausgegeben im Auftrag von SCAR
Heft Nr. 1/1982 -, Die Filchner-Schelfeis-Expedition 1980/81*
zusammengestellt von Heinz Kohnen
* Heft-Nr. 2/1982 —  Deutsche Antarktis-Expedition1980/81 mit FS ,Meteor™ ) B
First International BIOMASS Experiment (FIBEX) - Liste der Zooplankton- und Mikronektonnetzfange
zusammengestellt von Norbert Klages.
Heft Nr. 3/1982 -  Digitale und analoge Krill-Echolot-Rohdatenerfassung an Bord des Forschungs-
schiffes ,Meteor'" (im Rahmen von FIBEX 1980/81, Fahrtabschnitt ANT 1l1), von Bodo Morgenstern
Heft Nr. 4/1982 -  Filchner-Schelfeis-Expedition 1980/81“
Liste der Planktonfange und Lichtstarkemessungen
zusammengestellt von Gerd Hubold und H. Eberhard Drescher
* Heft Nr. 5/1982 - "Joint Biological Expedition on RRS ‘John Biscoe’, February 1982"
by G. Hempel and R. B. Heywood
* Heft Nr. 6/1982 ~ | Antarktis-Expedition 1981/82 (Unternehmen ,Eiswarte'}"
zusammengestellt von Gode Gravenhorst
Heft Nr. 7/1982 - Marin-Biologisches Begleitprogramm zur Standorterkundung 1979/80 mit MS ,Polar-
sirkel* (Pre-Site Survey)" — Stationslisten der Mikronekton- und Zooplanktonfange sowie der Bodenfischerei
zusammengestellt von R, Schneppenheim
Heft Nr. 8/1983 ~ "The Post-Fibex Data Interpretation Workshop”
by D. L. Cram and J.-C. Freytag with the collaboration of J. W. Schmidt, M. Mall, R. Kresse, T. Schwinghammer
* Heft Nr. 9/1983 - “Distribution of some groups of zooplankton in the inner Weddell Sea in summer 1979/80"
by I. Hempel, G. Hubold, B. Kaczmaruk, R. Keller, R. Weigmann-Haass
Heft Nr. 10/1983 — ,Fluor im antarktischen Okosystem" - DFG-Symposium November 1982
zusammengestelit von Dieter Adelung
Heft Nr. 11/1983 - "Joint Biological Expedition on RRS ‘John Biscoe’, February 1982 (Ii)"
Data of micronecton and zooplankton hauls, by Uwe Piatkowski
Heft Nr. 12/1983 - ,Das biologische Programm der ANTARKTIS-I-Expedition 1983 mit FS ,Polarstern**
Stationslisten der Plankton-, Benthos- und Grundschleppnetzfange und Liste der Probennahme an Robben
und Vogeln, von H. E. Drescher, G. Hubold, U. Piatkowski, J. P16tz und J. Vof3
* Heft Nr. 13/1983 — , Die Antarktis-Expedition von MS Polarbjorn' 1982/83" (Sommerkampagne zur
Atka-Bucht und zu den Kraul-Bergen), zusammengestelit von Heinz Kohnen
* Sonderheft Nr. 2/1983 —  Die erste Antarktis-Expedition von FS ,Polarstern* (Kapstadt, 20. Januar 1983 -
Rio de Janeiro, 25. Marz 1983)", Bericht des Fahrtleiters Prof. Dr. Gotthilf Hempel
Sonderheft Nr. 3/1983 ~ Sicherheit und Uberleben bei Polarexpeditionen*
zusammengestellt von Heinz Kohnen
*» Heft Nr. 14/1983 -  Die erste Antarktis-Expedition (ANTARKTIS 1) von S ,Polarstern‘ 1982/83"
herausgegeben von Gotthilf Hempel
Sonderheft Nr. 4/1983 - “On the Biology of Krilt Euphausia superba” - Proceedings of the Seminar
and Report of the Krill Ecology Group, Bremerhaven 12.-16. May 1983, edited by S. B. Schnack
Heft Nr. 15/1983 - "German Antarctic Expedition 1980/81 with FRV 'Walther Herwig’ and RV '"Meteor’ " -
First international BIOMASS Experiment (FIBEX) - Data of micronekton and zooplankton hauls
by Uwe Piatkowski and Norbert Klages
Sonderheft Nr. 5/1984 ~ “The observatories of the Georg von Neumayer Station”, by Ernst Augstein
Heft Nr. 16/1984 — “FIBEX cruise zooplankton data”
by U. Piatkowski, |. Hempel and S. Rakusa-Suszczewski
Heft Nr. 17/1984 —  Fahrtbericht (cruise report) der ,Polarstern’-Reise ARKTIS |, 1983"
von E. Augstein, G. Hempel und J. Thiede
Heft Nr. 18/1984 -  Die Expedition ANTARKTIS Il mit FS ,Polarstern* 1983/84",
Bericht von den Fahrtabschnitten 1, 2 und 3, herausgegeben von D. Fitterer
Heft Nr. 19/1984 —  Die Expedition ANTARKTIS Il mit FS ,Polarstern® 1983/84",
Bericht vom Fahrtabschnitt 4, Punta Arenas-Kapstadt (Ant-[I/4), herausgegeben von H. Kohnen
Heft Nr. 20/1984 -  Die Expedition ARKTIS I des FS ,Polarstern’ 1984, mit Beitragen des FS Valdivia®
und des Forschungsflugzeuges ,Falcon 20° zum Marginal Ice Zone Experiment 1984 (MIZEX)"
von E. Augstein, G. Hempel, J. Schwarz, J. Thiede und W. Weigel
Heft Nr. 21/1985 - “Euphausiid larvae in plankton samples from the vicinity of the Antarctic Peninsula,
February 1982" by Signd Marschall and Elke Mizdalski
Heft Nr. 22/1985 - "Maps of the geographical distribution of macrozooplankton in the Atlantic sector of
the Southern Ocean” by Uwe Piatkowski
Heft Nr. 23/1985 - Untersuchungen zur Funktionsmorphologie und Nahrungsaufnahme der Larven
des Antarktischen Krills Euphausia superba Dana™ von Hans-Peter Marschall



*

*

*

Heft Nr: 24/1985 - _Untersuchungen zum Periglazial auf der Konig-Georg-Insel Stidshetlandinsein/
Antarktika. Deutsche physiogeographische Forschungerrin der Antarktis. — Bericht Uber die Kampagne
1983/84" von Dietrich Barsch, Wolf-Dieter Blimel, Wolfgang Fiugel, Roland Mausbacher, Gerhard
Stablein, Wotfgang Zick
* Heft-Nr. 25/1985 — , Die Expedition ANTARKTIS il mit FS ,Polarstern” 1984/1985”
herausgegeben von Gotthilt Hempel.
*Heft-Nr. 26/1985 - "The Southern Ocean”; A survey of oceanographic and marine meteorological
research work by Hellmer et al.
Heft Nr. 27/1986 -~ . Spatpleistozane Sedimentationsprozesse am antarktischen Kontinentalhang
vor Kapp Norvegia, ostliche Weddeli-See" von Hannes Grobe
Heft Nr. 28/1986 —  Die Expedition ARKTIS lll mit ,Polarstern' 1985
mit Beitragen der Fahrtteiinehmer, herausgegeben von Rainer Gersonde
Heft Nr. 29/1986 - .5 Jahre Schwerpunktprogramm ,Antarktisforschung’
der Deutschen Forschungsgemeinschaft.” Ruckblick 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 1982"
by Marianne Gube and Friedrich Obleitner
Heft Nr. 31/1986 - . Zur Biologie der Jugendstadien der Notothenioidei (Pisces) an der
Antarktischen Halbinse!" von A, Kellermann
Heft Nr. 32/1986 - . Die Expedition ANTARKTIS IV mit FS ,Polarstern‘ 1985/86"
mit Beitragen der Fahrtteiinehmer, herausgegeben von Dieter Fltterer
Heft Nr. 33/1987 -, Die Expedition ANTARKTIS-IV mit FS ,Polarstern’ 1985/86 —
Bericht zu den Fahrtabschnitten ANT-1V/3~-4" on Dieter Karl Fltterer
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 Weddelimeer (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 1V/3”
Wissenschaftlicher Fahrtbericht der Arktis-Expedition ARK [V/3, compiled by Jorn Thiede
Heft Nr. 44/1988 - "Data Report for FV ‘Polarstern’ 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 Vo3
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 dstlichen 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 Wilthelm Hagen
Heft Nr. 50/1988 -, Die gezeitenbedingte Dynamik des Ekstrém-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-StraBe"
von Dieter Piepenburg
Heft Nr. 53/1988 -, Untersuchungen zur Okologie des Phytoplanktons im sudostlichen Weddelimeer
(Antarktis) im Jan./Febr. 1985" von Eva-Maria Nothig
Heft Nr. 54/1988 - ,Die Fischfauna des ostlichen und sudlichen Weddelimeeres:
geographische Verbreitung, Nahrung und trophische Steliung 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 & 3"
by G. Krause, J. Meincke und J. Thiede



*

*

Heft Nr. 57/1989 - Die Expedition ANTARKTIS V mit FS ,Polarstern* 1986/87*

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

Heft Nr. 58/1989 ~  Die Expedition ANTARKTIS Vi mit FS Polarstern' 1987/88«

von D. K. Futterer

Heft Nr. 59/1989 -~ Die Expedition ARKTIS V/1a, 1b und 2 mit FS ,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 Vuikanite im westlichen und mittleren Neuschwabenland,
Vestfiella und Ahlmannryggen, Antarktika“ von M. Peters

Heft-Nr. 62/1989 — "The Expedition ANTARKTIS VIIi/1 and 2 (EPOS 1) of RV ‘Polarstern’
in 1988/89", by |. Hempel

Heft Nr. 63/1988 - ,Die Eisalgenflora des Weddellmeeres (Antarktis): Artenzusammensetzung und Biomasse
sowie Okophysiologie ausgewahiter Arten von Annette Bartsch

Heft Nr. 64/1989 - “Meteorological Data 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, Neuschwabeniand, 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 VII/4 (Epos leg 3) and ViI/5 of RV 'Polarstern’ in 1989,
edited by W. Arntz, W. Ernst, |. Hempel
Heft-Nr. 69/1990 - ,Abhangigkeiten elastischer und rheologischer Eigenschaften des Meereises vom
Eisgefiuge”, von Harald Hellmann
Heft-Nr. 70/1990 - ,Die beschalten benthischen Mollusken (Gastropoda und Bivalvia) des
Weddelimeeres, Antarktis”, von Stefan Hain
Heft-Nr. 71/1990 - ,Sedimentologie und Paldomagnetik an Sedimenten der Maudkuppe (Norddstliches
Weddelimeen"”, 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 sidlichen
und ostlichen Weddellmeeres”, von M. Schilter
Heft-Nr. 74/1990 - ,Expeditionen ANTARKTIS-VIl/3 und VIii/4 mit FS ,Polarstern’ 1989”
von Rainer Gersonde und Gotthilf Hempel
Heft-Nr. 75/1991~ ,Quartire Sedimentationsprozesse am Kontinentalhang des Sud-Orkey-Plateaus im
nordwestlichen Weddelimeer (Antarktis)”, von Sigrun Grinig
Heft-Nr. 76/1990 - Ergebnisse der faunistischen Arbeiten im Benthal von King George Island
(SlUdshetlandinseln, Antarktis)”, von Martin Rauschert

Heft-Nr. 77/1990 — Verteilung von Mikroplankton-Organismen nordwestlich der Antarktischen Halbinsel
unter dem EinfluB sich dndernder Umweltbedingungen im Herbst”, von Heinz Kidser
Heft-Nr. 78/1991 — ,Hochaufldsende Magnetostratigraphie spatquartarer Sedimente arktischer
Meeresgebiete”, von Norbert R. Nowaczyk

Heft-Nr. 79/1991 — ,Okophysiologische Untersuchungen zur Salinitéts- und Temperaturtoleranz
antarktischer Grinalgen unter besonderer Berlicksichtigung des 3-Dimethytsulfoniumpropionat

(DMSP) - Stoffwechsels”, von Ulf Karsten

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

herausgegeben von Jérn Thiede und Gotthilf Hempel

Heft-Nr. 81/1991 —  Paldoglaziologie und Paldozeanographie im Spéatquartar am Kontinentalrand des
stdlichen Weddellmeeres, Antarktis®, von Martin Melles

Heft-Nr. 82/1991 -  Quantifizierung von Meereseigenschaften: Automatische Bildanalyse von _
Diinnschnitten und Parametrisierung von Chlorophyli- und Salzgehaltsverteilungen®, von Hajo Eicken
Heft-Nr. 83/1991 -, Das FlieBen von Schelfeisen - numerische Simulationen

mit der Methode der finiten Differenzen®, von Jirgen Determann

Heft-Nr. 84/1991 - ,Die Expedition ANTARKTIS-VIII/1-2, 1989 mit der Winter Weddell Gyre Study
der Forschungsschiffe ,,Polarstern® und ,,Akademik Fedorov*, von Ernst Augstein,

Nikolai 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 Kipfstuhl

Heft-Nr. 86/1991 ~  Die Expedition ANTARKTIS-VII mit ,,FS Polarstern® 1989/90. Bericht vom
Fahrtabschnitt ANT-VIIl / 5%, 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 Lebensgeschichte dominanter Copepodenarten (Calanus finmarchicus,
C. glacialis, C. hyperboreus, Metridia longa) in der FramstraBe“, von Sabine Diel



Heft-Nr. 89/1991 ~  Detaillierte seismische Untersuchungen am &stlichen Kontinentalrand
des Weddelli-Meeres vor Kapp Norvegia, Antarktis®, von Norbert E. Kaul

Heft-Nr. 90/1991 — , Die Expedition ANTARKTIS-VIil mit FS ,Polarstern* 1989/90.

Bericht von den Fahrtabschnitten ANT-VIII/6-7%, herausgegeben von Dieter Karl Fltterer

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 vom Fahrtabschnitt ARK VII/2%, herausgegeben von Gunther Krause
Heft-Nr. 94/1991 ~ ,Die Entwicklung des Phytoplanktons im éstlichen Weddeflmeer (Antarktis)
beim Ubergang vom Spéatwinter zum Fruhjahr®, von Renate Scharek
Heft-Nr. 95/1991 - , Radioisotopenstratigraphie, Sedimentologie und Geochemie jungquartérer
Sedimente des dstlichen Arktischen Ozeans®, von Horst Bohrmann
Heft-Nr. 96/1991 —  Holozane Sedimentationsentwicklung im Scoresby Sund, Ost-Gronland®,
von Peter Marienfeld
Heft-Nr. 97/1991 — , Strukturelle Entwicklung und Abklihlungsgeschichte der Heimefrontfella
(Westliches Dronning Maud Land/Antarktikaj”, 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 Schwermetallkonzentrationen
Sgd, Cu, Pb Zn/lrm eewasser und in Zooplanktonorganismen (Copepoda) der

rktis und des Atlantiks®, von Christa Pohl

Heft-Nr. 102/1992 — , Physiologie und Ultrastruktur der antarktischen Grinalge
Prasiola crispa ssp. antarctica unter osmotischem StreB und Austrocknung®, von Andreas Jacob

Heft-Nr. 103/1992 -, Zur Okologie der Fische im Weddelmeer*, von Gerd Hubold

Heft-Nr. 104/1992 —  ,Mehrkanalige adaptive Filter flir 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 1991

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

Heft-Nr. 106/1992 — ,Ostracoden im E ipelaqial vor der Antarktischen Halbinsel - ein Beitrag zur
Systematik sowie zur Verbreitung und Populationsstruktur unter Berticksichtigung der Saisonalitét”,
von Ridiger Kock

Heft-Nr. 107/1992 —  ARCTIC ‘91: Die Expedition ARK-VIII/3 mit FS ,Polarstern” 19917,

von Dieter K. Fltterer

Heft-Nr. 108/1992 — ,.Dehnungsbeben an einer Stdrungszone im Ekstrém-Schelfeis nérdlich der
Georg-von-Neumayer Station, Antarktis. — Eine Untersuchung mit seismologischen und geodétischen
Methoden”, von Uwe Nixdorf.

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

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

Heft-Nr. 111/1992 -, Die Lebensbedingungen in den Solekanaichen des antarktischen Meereises”,
von Jirgen 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 VIlI/1 mit FS “Polarstern” 1991",

herausgegeben von Gerhard Kattner.

* Heft-Nr. 114/1992 - Die Grlindungsphase deutscher Polarforschung, 1865-1875,
von Reinhard A. Krause.

Heft-Nr. 115/1992 —  Scientific Cruise Report of the 19 i iti
of RV “Polarstern” (EPOS Il)”, by Eike Rachor. ® 1991 Aretic Expedition ARK VIIl2

Heft-Nr. 116/1992 — The Meteorologicat Data of the G -von- - i i
for 1988, 1989, 1990 and 1991”, by Gert Kt‘)nig—Langlo.eorg von-Neumayer-Station (Antarctica)

Heft-Nr. 117/1992 ~ | Petrogenese des metamorphen Grundgebi i j
{westliches Dronning Maud Land / Antarktis)”, voFr)1 Peter Schglezel.rgeS der zentralen Heimefrontfiella

Heft-Nr. 118/1993 —  Die mafischen Gange der Shackieton Range / Antarktika: i
Geochemie, Isotopengeochemie und Palagomagnetik”, von RUdiggr Hottea. 'ka: Petrographie,

* Heft-Nr. 119/1993 -, Gefrierschutz bei Fischen der Polarmeere”, von Andreas P.A. Wéhrmann.

= Heft-Nr. 120/1993 -, East Siberian Arctic Region Expedition '92: The Laptev Sea - its Signifi
Arctic Sea-Ice Formation and Transpolar Sediment Flux”, by D. Dethleff,pD. \r/\lusr?belrtgs, SEl.gFr{]giernanrzfz? for

M. Saarso and Y. P. Sacchenko. - ,,Expedition to Novaja Zemlj i
RV.'Dalnie Zelentsy'”, by D. Nurnberg gnd E. Groth. Ja zemija and Franz Josef Land with



*

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

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

Heft-Nr. 123/1993 - , Zerstérungsfreie hochauflésende Dichteuntersuchungen mariner Sedimente”,
von Sebastian Gerland.

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

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_ .
Oberflachenwassers 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 Temperaturre%ime und Massenhaushalt des
Fllchner-Ronne—Schelfelses, Antarkdis, unter besonderer BerUcksichtigung von Anfrier- und
Abschmelzprozessen”, von Klaus Grosfeld

Heft-Nr. 131/1993 —  Die Expedition ANTARKTIS X/5 mit FS *Polarstern’ 1992”,
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 If)",

by Christoph Kottmeier, J6rg Hartmann, Christian Wamser, Axel Bochert, Christof Liipkes,
Dietmar Freese and Wolfgarig 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 Emahrungsdkologie von Kaiserpinguinen (Aptenodytes forsteri)
und Kénigspinguinen (Aptenodytes patagonicus)”, von Klemens Pitz

Heft-Nr. 137/1994 - Die kanozoische Vereisungsgeschichte der Antarktis”, von Werner U. Ehrmann
Heft-Nr, 138/1994 - ,,Untersuchung;wen stratospharischer Aerosole vulkanischen Urs;rungs und polarer
stratosphérischer Wolken mit einem Mehrwellenlangen-Lidar auf Spitzbergen (79°N, 12°E)”,

von Georg Beyerle

Heft-Nr. 139/1994 -  Charakterisierung 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 FS 'Polarstern' 1992”,

herausgegeben von Peter Lemke

Heft-Nr. 141/1994 - | Satellitenaltimetrie Gber Eis — Anwendung des GEOSAT-Altimeters liber dem
Ekstromisen, Antarktis”, von Clemens Heidland

Heft-Nr. 142/1994 — “The 1993 Northeast Water Expedition. Scientific cruise report of RV’Polarstern’
Arctic cruises ARK IX/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
und Rudiger 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 Neumayer
1982-1992“, by Torsten Schmidt and Gert Kénig-Langlo.

Hefi-Nr. 147/1994 —  Krustenstrukturen und Verlauf des Kontinentalrandes im

Weddell Meer / Antarktis”, von Christian Hiibscher.

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. Fitterer.

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 2”, herausgegeben von Heinz Miller.

Heft-Nr. 153/1994 — "Aminoséuren und Huminstoffe im Stickstoffkreislauf polarer Meere”,

von Ulrike Hubberten.

Heft-Nr. 154/1994 - "Regional und seasonal variability in the vertical distribution of mesozooplankton
in the Greenland Sea”, by Claudio Richter.

*

*

*

*

*
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Heft-Nr. 155/1995 - "Benthos in polaren Gewdassern”, herausgegeben von Christian Wiencke und Wolf Arntz.
Heft-Nr. 156/1995 - "An ad'{oint model for the determination of the mean oceanic circulation, air-sea

fluxes und mixing coefficients”, by Reiner Schlitzer.

Heft-Nr. 157/1995 - "Biochemische Untersuchungen zum Lipidstoffwechsel antarktischer Copepoden”,

von Kirsten Fahi.

Heft-Nr. 158/1995 - "Die Deutsche Polarforschung seit der Jahrhundertwende und der EinfluB Erich von Drygalskis”,
von Cornelia Liidecke.

Heft-Nr. 159/1995 - The distribution of 90 in the Arctic Ocean: Implications for the freshwater balance of the haloclii
and the sources of deep and bottom waters”, by Dorothea Bauch.

Heft-Nr. 160/1995 — "Rekonstruktion der spatquartdren Tiefenwasserzirkulation und Produktivitédt im &stlichen
Sidatlantik anhand von benthischen Foraminiferenvergesellschaftungen”, von Gerhard Schimied|.

Heft-Nr, 161/1995 - "Der EinfluB von Salinitat und Lichtintensitat auf die Osmolytkonzentrationen, die Zellvolumina
und die Wachstumsraten der antarktischen Eisdiatomeen Chaetoceros sp. und Navicula sp. unter besonderer
Berlcksichtigung der Aminoséure Prolin”, von Jurgen Nothnagel.

Heft-Nr. 162/1995 - "Meereistransportiertes lithogenes Feinmaterial in spatquartéren Tiefseesedimenten des zentrale:
Sstlichen Arktischen Ozeans und der FramstraBe", 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 altersabhangige Variation gesteinsmagnetischer Parameter in marinen
Sedimenten der Arktis”, von Thomas Frederichs.

Heft-Nr. 165/1995 - "Vorkommen, Verteilung und Umsatz biogener organischer Spurenstoffe: Sterole in antarktischer
Gewassern”, von Georg Hanke.

Heft-Nr. 166/1995 — "Vergleichende Untersuchungen eines optimierten dynamisch-thermodynamischen Meereismode
mit Beobachtungen im Weddellmeer”, von Holger Fischer.

Heft-Nr. 167/1995 - "Rekonstruktionen von Paldo-Umweltparametern anhand von stabilen sotopen und
Faunen-Vergesellschaftungen planktischer Foraminiferen im Stdatlantik”, von Hans-Stefan Niebler

Heft-Nr. 168/1995 - "Die Expedition ANTARKTIS XII mit FS ‘Polarstern’ 1993/94. .
Bericht von den Fahrtabschnitten ANT XI1/1 und 2”, herausgegeben von Gerhard Kattner und Dieter Karl Fltterer.

Heft-Nr. 169/1995 - "Medizinische Untersuchung zur Gircadianrhythmik und zum Verhalten bei Uberwinterern auf ein:
antarktischen Forschungsstation”, von Hans Wortmann.

Heft-Nr. 170/1995 - DFG-Kolloquium: Terrestrische Geowissenschaften - Geologie und Geophysik der Antarktis.

Heft-Nr. 171/1995 - "Strukturentwicklung und Petrogenese des metamorphen Grundgebirges der nérdlichen
Heimefrontfiella (westliches Dronning Maud Land/Antarktika)”, von Wilfried Bauer.

Heft-Nr. 172/1995 - "Die Struktur der Erdkruste im Bereich des Scoresby Sund, Ostgréniand:
Ergebnisse refraktionsseismischer und gravimetrischer Untersuchungen™, von Holger Mandler.

Heft-Nr. 173/1995 ~ "Paldozoische Akkretion am paldopazifischen Kontinentairand der Antarktis in Nordvictorialand
- P-T-D-Geschichte und Deformationsmechanismen im Bowers Terrane”, von Stefan Matzer.

Heft-Nr. 174/1995 - “The Expedition ARKTIS-X/2 of RV ‘Polarstern in 1994“, edited by Hans-W. Hubberten.

Heft-Nr, 175/1995 - “Russian-German Cooperation: The Expedition TAYMYR 1994, edited by Christine Siegert
and Dmitry Bolshiyanov.

Heft-Nr. 176/1995 - "Russjan-German Cooperation: Laptev Sea System*, edited by Heidemarie Kassens,
Dieter Piepenburg, J6érn Thiede, Leonid Timokhov, Hans-Wolfgang Hubberten and Sergey M. Priamikov.

Heft-Nr. 177/1995 - “Organischer Kohlenstoff in spatquartaren Sedimenten des Arktischen Ozeans: Terrigener Eintrag
und marine Produktivitat”, von Carsten J. Schubert.

Heft-Nr, 178/1995 - “Cruise ANTARKTIS XII/4 of RV ‘Polarstern‘ in 1995: CTD-Report*, by Jiri Sildam.

Heft-Nr. 179/1995 - “Benthische Foraminiferenfaunen als Wassermassen-, Produktions- und Eisdriftanzeiger im Arkti
schen Ozean®, von Jutta Wollenburg.

Heft-Nr. 180/1995 ~ “Biogenopal und biogenes Barium als Indikatoren fur spatquartare Produktivitdtsédnderungen am
antarktischen Kontinentalhang, atlantischer Sektor”, von Wolfgang J. Bonn.

Heft-Nr. 181/1995 ~ “Die Expedition ARKTIS X/1 des Forschungsschiffes ,Polarstern’ 1994,

herausgegeben von Eberhard Fahrbach.

Heft-Nr. 182/1995 - “Laptev Sea System: Expeditions in 1994”, edited by Heidemarie Kassens.

Heft-Nr. 183/1996 - “Interpretation digitaler Parasound Echolotaufzeichnungen im &stlichen Arktischen Ozean auf de
Grundlage physikalischer Sedimenteigenschaften”, von Uwe Bergmann.

Heft-Nr. 184/1996 — “Distribution and dynamics of inorganic nitrogen compounds in the troposphere of continental,
coastal, marine and Arctic areas”, by Maria Dolores Andrés Hernandez.

Heft-Nr. 185/1996 - “Verbreitung und Lebensweise der Aphroditiden und Polynoiden (Polychaeta) im &stlichen Wedd
meer und im Lazarevmeer {Antarktis)”, von Michael Stiller.

Heft-Nr. 186/1996 — “Reconstruction of Late Quaternary environmental conditions applying the natural radionuclides
20Th, Be, #'Pa and ®*U: A study of deep-sea sediments from the eastern sector of the Antrctic Circumpolar Current
System”, by Martin Frank.

Heft-Nr. 187/1996 — “The Meteorological Data of the Neumayer Station (Antarctica) for 1992, 1993 and 1994”,

by Gert Kdnig-Langlo and Andreas Herber.

Heft-Nr. 188/1996 - “Die Expedition ANTARKTIS-XI/3 mit FS ‘Polarstern’ 19947,

herausgegeben von Heinz Miller und Hannes Grobe.

Heft-Nr. 189/1996 - “Die Expedition ARKTIS-VII/3 mit FS ‘Polarstern’ 19907,
herausgegeben von Heinz Miller und Hannes Grobe.



Heft-Nr. 190/1996 — “Cruise report of the Joint Chilean-German-italian Mageilan 'Victor Hensen’ Campaign in 1994”,
edited by Wolf Arntz and Matthias Gorny.

Heft-Nr. 191/1996 - “Leitfahigkeits- und Dichtemessung an Eisbohrkernen”, von Frank Wilhelms.

Heft-Nr. 192/1996 — “Photosynthese-Charakteristika und Lebensstrategie antarktischer Makroalgen”,

von Gabriele Weykam.

Heft-Nr. 193/1996 - "Heterogene Raktionen von NoOg und HBr und ihr EinfluB auf den Ozonabbau in der polaren
Stratosphére”, von Sabine Seisel.

Heft-Nr. 194/1996 - “Okologie und Populationsdynamik antarktischer Ophiurciden (Echinodermata)”,

von Corinna Dahm. .

Heft-Nr. 195/1996 — “Die planktische Foraminifere Neogfoboquadrina pachyderma (Ehrenberg) im Weddelimeer,
Antarktis”, von Doris Berberich.

Heft-Nr. 196/1996 - “Untersuchungen zum Beitrag chemischer und dynamischer Prozesse zur Variabilitat des
stratosphérischen Ozons Uber der Arktis™, von Birgit Heese.

Heft-Nr. 197/1996 — “The Expedition ARKTIS-XI/2 of 'Polarstern’ in 1995”, edited by Gunther Krause.

Heft-Nr. 198/1996 — “Geodynamik des Westantarktischen Riftsystems basierend auf Apatit-Spaltspuranalysen®,

von Frank Lisket.

Heft-Nr. 199/1996 — “The 1993 Northeast Water Expedition. Data Report on CTD Measurements of RV 'Polarstern’
Cruises ARKTIS IX/2 and 3%, by Gereon Budéus and Wolfgang Schneider.

Heft-Nr. 200/1996 — “Stability of the Thermchaline Circulation in analytical and numerical models*, by Gerrit Lohmann.
Heft-Nr. 201/1996 — “Trophische Beziehungen zwischen Makroalgen und Herbivoren in der Potter Cove

(King George-Insel, Antarktis)”, von Katrin lken.

Heft-Nr. 202/1996 — “Zur Verbreitung und Respiration 6kologisch wichtiger Bodentiere in den Gewassern um
Svalbard (Arktis)”, von Michael K. Schmid.

Heft-Nr. 203/1996 - “Dynamik, Rauhigkeit und Alter des Meereises in der Arktis - Numerische Untersuchungen mit
einem groBskaligen Modell“, von Markus Harder.

Heft-Nr. 204/1996 — “Zur Parametrisierung der stabilen atmosphéarischen Grenzschicht Gber einem antarktischen
Schelfeis"”, von Dérthe Handorf.

Heft-Nr. 205/1996 — “Textures and fabrics in the GRIP ice core, in relation to climate history and ice deformation®,

by Thorsteinn Thorsteinsson.

Heft-Nr. 206/1996 —~ “Der Ozean als Teil des gekoppelten Klimasystems: Versuch der Rekonstruktion der glazialen
Zirkulation mit verschieden komplexen Atmospharenkomponenten®, von Kerstin Fieg.

Heft-Nr. 207/1996 — “Lebensstrategien dominanter antarktischer Oithonidae (Cyclopoida, Copepoda) und Oncaeidae
(Poecilostomatoida, Copepoda) im Bellingshausenmeer”, von Cornelia Metz.

Heft-Nr. 208/1996 ~ “AtmosphareneinfluB bei der Fernerkundung von Meereis mit passiven Mikrowellenradiometern®,
von Christoph Oelke.

Heft-Nr. 209/1996 - “Klassifikation von Radarsatellitendaten zur Meereiserkennung mit Hilfe von Line-Scanner-Messun-
gen*, von Axel Bochert.

Heft-Nr. 210/1996 - “Die mit ausgewahlten Schwammen (Hexactinellida und Demospongiae) aus dem Weddellmeer,
Antarktis, vergesellschaftete Fauna®, von Kathrin Kunzmann.

Heft-Nr. 211/1996 - “Russian-German Cooperation: The Expediton TAYMYR 1995 and the Expedition KOLYMA 1995",
by Dima Yu. Bolshiyanov and Hans-W. Hubberten.

Heft-Nr. 212/1996 - “Surface-sediment composition and sedimentary processes in the central Arctic Ocean and along
the Eurasian Continental Margin®, by Ruediger Stein, Gennadij 1. lvanov, Michael A. Levitan, and Kirsten Fahl.
Heft-Nr. 213/1996 - “Gonadenentwickiung und Eiproduktion dreier Calanus-Arten (Copepoda): Freilandbeobachtungen,
Histologie und Experimente®, von Barbara Niehoff.

Heft-Nr. 214/1996 — “Numerische Modellierung der Ubergangszone zwischen Eisschild und Eisschelf”, von Christoph
Mayer,

Heft-Nr. 215/1996 - “Arbeiten der AWI-Forschungsstelle Potsdam in Antarktika, 1994/95%, herausgegeben von Ulrich
Wand.

Heft-Nr. 216/1996 - “Rekonstruktion quartarer Klimaanderungen im atlantischen Sektor des Slidpolarmeeres anhand
von Radiolarien”, von Uta Brathauer.

Heft-Nr. 217/1996 - “Adaptive Semi-Lagrange-Finite-Elemente-Methode zur Losung der Flachwassergleichungen:
Implementierung und Parallelisierung®, von Jérn Behrens.

Heft-Nr. 218/1997 — “Radiation and Eddy Flux Experiment 1995 (REFLEX Ill)*, by Jérg Hartmann, Axel Bochert,
Dietmar Freese, Christoph Kottmeier, Dagmar Nagel and Andreas Reuter.

Heft-Nr. 219/1997 — “Die Expedition ANTARKTIS-XII mit FS *Polarstern’ 1995. Bericht vom Fahrtabschnitt ANT-X11/3",
herausgegeben von Wilfried Jokat und Hans Oerter.

Heft-Nr. 220/1997 - “Ein Beitrag zum Schwerefeld im Bereich des Weddellmeeres, Antarktis.

Nutzung von Altimetermessungen des GEOSAT und ERS-1”, von Tilo Schéne.

Heft-Nr. 221/1997 - “Die Expeditionen ANTARKTIS-XIill/1-2 des Forschungsschiffes 'Polarstern’ 1985/96”,
herausgegeben von Ulrich Bathmann, Mike Lucas und Victor Smetacek.

Heft-Nr. 222/1997 - “Tectonic Structures and Glaciomarine Sedimentation in the South-Eastern Weddell Sea from
Seismic Reflection Data”, by Laszld Oszkd.



Heft-Nr. 223/1997 - “Bestimmung der Meereisdicke mit seismischen und elektromagnetisch-induktiven Verfahren”,
von Christian Haas.

Heft-Nr. 224/1997 — “Troposphérische Ozonvariationen in Polarregionen”, von Silke Wessel.

Heft-Nr. 225/1997 - “Biologische und 6kologische Untersuchungen zur kryopelagischen Amphipodenfauna des
arktischen Meereises”, von Michael Poltermann.
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