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1 Introduction
1.1 Summary

The most prominent event of this expedition was the first deployment of the French ROV
"VICTOR 6000" from board of RV "Polarstern”. It was carried out on the basis of a French-
German cooperation between IFREMER and AWI. The mission was regarded as a feasibility
study. The ROV was employed to explore regions suitable for a long-term study of benthic
organisms in the Arctic Deep Sea, whereas the French party focussed on technical aspects such
as handling procedures on board of a foreign vessel and performance under polar environmental
conditions including ice coverage of the surface waters.

The extensive system (a total of 105 tonnes of material) was installed during "Polarstern's” stay
in the shipyard whereby numerous modifications on board of the ship accrued. Favoured by
calm weather conditions and little ice coverage all dives of "VICTOR 6000" were undisturbed
and successful beyond expectations. The dives lasted between 15 and 26 hours. In the Molloy
Deep the record depth of 5552 m was reached. Besides test dives "VICTOR” was employed
111 hours for scientific purposes.

In an area at 79°N west of Spitsbergen - now called the "house garden"” - a frame with artificial
substrates was deployed by the ROV for colonisation studies. Also cages covering small areas
of the sea floor were left there for exclusion experiments. It is planned to revisit this site in 2001
to examine the changes which have occured in the meantime. The work aims at testing recent
hypotheses on the patterns of life of the deep-sea faunal communities and their surprising
biodiversity.

The observations on the various structures of the sea-floor, e.g. ripples, accumulation of
stones, traces of bottom slides, which are stored on video tapes, will also be of interest to
geological disciplines. The capability of the ROV "VICTOR 6000" to perform selective
sampling and experiments has greatly increased the possibilities to perform novel process
studies on the sea floor.

In view of the spectacular operations with the large ROV it should not be forgotten that
"Polarstern” was used as a multi-disciplinary research ship as it is usual practice. During the
total cruise the distribution of planktonic foraminifers was studied, and DNA-analyses were
performed for their genetic characterisation. For research into the activities of the bacterial
benthic and sea-ice tlora numerous samples were collected and partly analysed on board. As in
previous years the hydrographic section at 75°N was occupied with 62 CTD-stations. The data
are required for a study on the ventilation and bottom-water renewal in the Greenland Sea.

1.2 Narrative of the cruise

For most members of the French team who were in charge to operate the ROV "VICTOR
6000", the cruise virtually began more than two weeks before “Polarstern” left her home port
on June 23, 1999. Extensive installations of the ROV system on board and first tests of the
deployment and recovery procedures under the quiet conditions in the harbour required a
considerable time of preparation before "Polarstern” cast the lines.

Before the invaluable ROV was employed for its first dive, the handling of it was exercised
several times at sea using a dummy with the same dimensions and mass as the real ROV. After
only the first test it was — fortunately — discovered that the winch, used to launch the
"VICTOR", was not functioning properly. The repair could not be made on board the ship. It
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was necessary to stop over in Bergen for a replacement of the hydraulic motor that operates the
winch. The weather was favourable, and only ten hours were needed for the replacement. On
June 29, the first technical test dive down to the sea floor (2800 m) was successfully completed
before the scientific dives in the Fram Strait began.

The deepest and longest dive of "VICTOR 6000" was performed into the Molloy Deep. It lasted
for almost 27 hours, the maximum depth was 5552 m, and the temperature of the bottom water
was - 0.7°C,

All of the dives were favoured by ice-free conditions or only little ice coverage. There so was
much open water that even a small detour was required to take ice cores from a sufficiently large
and thick ice floe at 79°50°N, 2°57E.

From the northernmost position we moved south to the area around 75°N, 3°W to service two
moorings. After a dive of the ROV into a canyon at the foot of Greenland’s continental shelf
(74°22°N, 10°18"W) a second ice sampling station was done after some search for a suitable
floe. At the beginning of the hydrographic section at 75°N, 16°'W there was also little ice
coverage. Only on the track towards the east along 75°N "Polarstern” steamed through a band
of heavy ice which was about 20 miles wide.

During the CTD-work on 75°N the ROV-system was completely dismantled for unloading in
Tromsg, where "Polarstern” arrived in the evening of July [8.

1.3 Weather conditions

In the beginning (June 23 and 24, 1999) RV "Polarstern” sailed through the North Sea along
the east side of a high located over the British Isles with north-westerly winds of Bft 5. The
high moved to Scandinavia so that the wind decreased and changed to easterly direction during
the next days.

In the meantime an Atlantic gale center arrived over Iceland. Because the high blocked, the low
swerved to the south-east. But on its frontal side secondary lows moved from eastern Europe to
the southern Norwegian Sea. The increasing gradient caused an increasing wind up to Bft 6 for
a short time.

While the high shifted eastward a new high was formed over the Greenland Sea on June 29,
1999. On its north-eastern side polar lows moved from the North Pole via Spitsbergen to the
east. The combined fall of pressure resulted in a north-westerly airstream with Bft 6 for a short
time, and the visibility changed from poor to good rapidly when the cold air entered.

On June 30 RV "Polarstern” arrived in the research area of Fram Strait. Up to July 4 a nearly
stable weather situation prevailed. A high over Greenland was opposite to a low near the North
Pole which was surrounded by troughs. Some of these pressure systems came off and moved
south-eastward to the Barents Sea via Spitsbergen. In this connection the wind direction always
changed from north-west to north-east, The windforce did not increase to more than Bft 4
because whenever a trough passed Spitsbergen the high over Greenland reduced its pressure on
the same scale.

On July 5 RV "Polarstern” arrived at its northernmost position near 80° north. On her way to
there it passed a field of small and medium ice floes.

The Greenland high drifted to Iceland, and on the next day it joined to the subtropical high that
had moved to the Bay of Biscay some time before. A wedge extending to northern Greenland
was almost stationary. Accordingly, the north-westerly airstream continued.
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Between Newfoundland and South Greenland the formation of a gale center began. It
culminated on July 7 with a core pressure lower than 975 hPa south-east of Kap Farvel. At light
reduction the eddy moved north-eastward slowly and pushed the offshore wedge to the north-
east on July 8.

On the next day the occlusion crossed the research area with drizzle, rain and poor visibility.
The easterly wind increasing up to Bft 6. After passing the front the wind veered south to
south-west and decreased down to Bft 4 rapidly. The sea state decreased and only a 2 m swell
was left.

The center of the low followed the next day. Drizzle and rain began once more. Light winds,
from south-east first but north-east later, dominated. On the way to the start position of the
hydrographic zonal transect on 75°N RV "Polarstern” passed a large field of several years old
ice floes.

Over the Kara Sea a strong eddy developed, included the low mentioned above and moved to
the North Pole slowly. Weak secondary lows followed from Denmark Strait via Jan Mayen to
Barents Sea on July 11 and 12 with the result of northerly winds about Bft 4, a compact layer
of low stratus clouds and moderate to poor visibility.

A change of weather conditions took place on July 13. West of the Hebrides a gale center
formed with a weak high pressure wedge over the Norwegian Sea. In this connection the wind
died down and changed to westerly direction slowly.

The low became stationary near Iceland but the warmfront moved northwards and crossed the
northern Norwegian Sea at the night to July 16. On its front the wind changed to east and



increased up to Bft 7. After its passing the wind decreased a little. Advection of warm air from
south-east and sinking of air from higher tropospheric levels to lower levels resulted in a strong
warming in the near surface atmosphere, but it did not reach the surface of the sea. An
extremely strong inversion developed. The low tropospheric vertical minimum temperature was
5.5°C at 110 m whereas a maximum of 20.8°C occured at 556 m.

Meanwhile a wave had developed at the cold front over Norway. It moved north-westward and
in cooperation with rising pressure over northern Siberia a strong gradient survived. After the
wave had passed west of RV "Polarstern” the wind veered to south and decreased to Bft 3 to 4
in the morning of July 17 when the research programme ended.

2 Marine Biology

2.1 The Deployment of the French Remotely Operated Vehicle (ROV)
"VICTOR 6000"

Within the frame of a Franco-German co-operation between AWI and IFREMER the French
Remotely Operated Vehicle (ROV) "VICTOR 6000" (Fig. 1) was successfully deployed from
board RV "Polarstern" during the polar expedition ARK XV/1 from 23.06. - 18.07.1999 to
Fram Strait and the Greenland Sea. The use of a deep-diving ROV represents a remarkable step
in German benthic deep-sea research (see also Chapter 2.1.6). In contrast to traditional
observation/sampling methods (e.g. moored time-lapse cameras, towed photo/video systems,
box and multiple corers), the ROV allows controlled optical surveys, a targeted sampling of
water probes, sediments, and organisms as well as direct manipulation at the seafloor
(installation of experiments), and thus opened new perspectives for innovative research projects
in the deep sea.

Fig. 2.1: The Remotely Operated Vehicle "VICTOR 6000"

For more pictures and information see: htp://www ifremer.ft/victor/polarstern/ARKXV 1/



2.1.1 Preparation of the ROV system
(M. Nokin, IFREMER, B. Sablotny, AWI)

Due to the particularities of the expedition. a step by step program was carried out before
starting the scientific dives. One of the first onboard activities were calibrations and tests of the
recently installed underwater navigation system "POSIDONIA" on RV "Polarstern” to ensure
safe operation of the "VICTOR" system. A dummy, similar to the vehicle in form and weight,
was utilised during transit to Fram Strait for training and validation of the launching and
recovery procedures from board RV "Polarstern”.

A technical dive was carried out to test the system, to tune up the necessary co-ordination
between the control container of the ROV and the bridge, and to verify the adequate
performances of the ship in station keeping and trajectory control.

No technical or operational critical problems were to be faced on "VICTOR" during dives. In
particular, the heading sensor of the vehicle (magnetic sensor) ran properly up to 79°N, and no
difficulties with low temperature were encountered, knowing that on land trials a limit at -5°C
was observed. Final qualification of "VICTOR" to its maximum depth (19h at 5500 m) was
demonstrated during the scientific dives.

With a few exceptions, installation of the ROV onboard RV "Polarstern” can be considered as
very satisfactory. This includes launching and recovery equipment, location of the different
sub-systems and operational links between working areas (video and graphical displays,
communication means). Some modifications or new arrangements discussed on board between
AWI scientist and the IFREMER/ GENAVIR team could be envisaged for future expeditions.

In the same way, a specific procedure was tested to launch and to recover safely the system in
ice-covered areas. This procedure will probably need some additional sensor (on the ship or on
the vehicle) to determine the exact position of the vehicle related to the ship near surface, just
before recovery. The experience gained during this expedition is fruitful and will allow to define
appropriate equipment and procedures for deployment of "VICTOR" in marginal ice zone.

The excellent co-operation between the German and the French team made this first step a
success which opens the way for future expeditions.

2.1.2 Scientific dives with the ROV system
(T. Soltwedel, AWI)

Favoured by optimum weather conditions (low sea states, almost no sea-ice in the diving
areas), a total of five scientific dives were carried out at four different locations (Fig. 2.2):
Dives 1 and 2 were conducted at about 2500 m water depth at the continental slope west of
Svdlbard (Site I; 79°04'N, 4°10'E). An area of approx. 5 km? was chosen to become a long-
term station ("AWI Hausgarten”) for multidisciplinary deep-sea research for the next 10 years;
the ROV was used to perform a pre-site survey. Dive 3 was carried out in the nearby Molloy
Deep (Site IIa;, 79°08'N, 2°50'E), the deepest depression in the Arctic Ocean with a max. water
depth of about 5600 m. The forth scientific dive led to the Hayes Deep (Site IIb; 79°28'N,
3°00'E), another deep basin in the same region, however smaller and shallower (3600-3700 m)
than the Molloy Deep. The Molloy and the Hayes Deep are located in the vicinity of the Molloy
Ridge, connecting the Spitzbergen and Molloy Fracture Zone. Finally, dive 5 was conducted in
a deep canyon system at about 3150 m water depth on the Eastern Greenland continental rise
(Site IIT; 74°24'N, 10°17'W).



Total diving time of "VICTOR 6000" for scientific purposes was about [11h; the ROV
remained at the seafloor for more than 86h (Tab. 1). Individual diving times ranged between
I5h and 26h (between I 1h and 22h at the bottom). Maximum water depth during the dives was
5552 m (Molloy Deep). The ROV deployment in the Molioy Deep was the longest dive (more
than 19h at the bottom) ever done by the system at such a great depth.

The dives were used to carry out large scale optical surveys to assess seafloor topography
(including biogenic sediment structures) and abundances of large epibenthic organisms
{megafauna). During dives 1, 2 and 5 the ROV followed a pre-planned zig-zag course
{(Fig. 2.2) allowing extrapolations on areal distribution patterns. Each ROV deployment was
extensively used to conduct a targeted sampling of organisms and sediments with the help of
coring devices, the "slurp gun” and the "pac-man” claw, all handled by the ROVs manipulator.
In addition, water was sampled at different heights above the seafloor.
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Fig. 2.2 Ship's track and ROV sites during ARK XV/I



During dive 2 the ROV was used to work in the surroundings of a metal frame, which was
lowered to the seafloor with the ships winch. The frame carried various hard substrates (i.e.
wooden, plastic and stone plates) for colonisation experiments, cages for exclusion experiments
and packages of fish simulating large food-falls. The cages and the fish baits were distributed in
the vicinity of the metal frame with the help of the ROV. It is intended to revisit this station in
1-2 years to control and/or terminate and evaluate the experiments.

Tab. 2.1: ROV deployments during expedition ARK XV/1

Dive Location Date Remark  Latitude  Longitude max. Dive Time
Depth  [h:min]
total (at bottom)

1 Site I 30/06/99 Start 79°04.0N 4°10.0E
“Hausgarten™ Bottom 79°03.9N 4°112E 2517m
01/07/99 Departure 79°03.9N 4°11.1 E
Surface  79°04.2 N 4°134E 25:20  (21:3D)
2 Site T 01/07/99 Start 79°03.8 N 4°11.1E
“"Hausgarten” Bottom  79°04.4N 4°04.lE 2458 m
02/07/99 Departure  79°03.9 N 4°059E
Surface  79°04.5N 4°06.0E 14:48  (11:19)
3 Site Ila 03/07/99 Start 79°07.0N 2°505E
Molloy Deep Bottom 79°08.3 N 2°337E 5552 m
04/07/99 Departure 79°06.7 N 2°40.5E
Surface 79°07.3 N 2°33.0E 26:20  (19:10)
4 Site IIb 04/07/99 Start 79°28.0N 3°000E
Hayes Deep Bottom 79°29.3 N 3°079E 3612m
05/07/99 Departure  79°27.8 N 2°42.0E
Surface  79°27.8 N 2°44.0E 22:57  (18:12)
5 Site T 09/07/99 Start 74°23.0N 10°16.0 W
75°-Canyon Bottom 74°22.8 N 10°18.7 W 3167 m
10/07/99 Departure 74°24.4 N 10°159 W
Surface  74°24.1 N 10°159 W 21:20  (16:18)
2.1.3 Large-scale assessment of megafauna

(H. Bluhm, AWI)

Megafauna investigations in the deep Fram Strait, started during ARK XIII/2 at the Yermak
Plateau and the Molloy Deep, were continued during the expedition ARK XV/1. The objectives
of these studies are to compare taxa compositions of the abyssal Fram Strait with those of other
deep-sea regions and to achieve knowledge on the large-scale variability of species diversity and
distribution of the megabenthos in polar waters and the world oceans.



The seafloor and its larger epifauna, animal trails and burrows as well as geological surface
structures were mapped. "VICTOR 6000" was equipped with six video cameras: a main high-
resolution pan and tilt CCD camera, starboard and port side cameras, cameras directed to the
tool-sled, to the sample "carrousel™ of the "slurp gun", and to the manipulator arm. An addi-
tional camera, oriented vertically to the seafloor, was attached to the metal frame at the starboard
side close to the tool-sled. Four video channels were recorded by S-VHS video recorders
resulting in 160 video tapes and image information from the seafloor and the pelagic domain of

approx. 480 hours.

- Large-scale video surveys

The bottom was observed primarily with the main pan and tilt camera following zig-zag courses
in a distance of approx. 1m above the seafloor. Its zoom capability allowed the observer to
study single objects in detail. The changing oblique angles of the camera were helpful to
identify the three-dimensional shapes of the fauna, so that at least at higher taxonomic levels, a
determination of most of the specimens were achieved. A vertically orientated camera was used
for continuous registration of the seafloor and its large epifauna. The video signals of the side-
and downwards looking cameras were recorded to study the motion of swimming or drifting
animals and to prolong the observation time for those animals passing the ROV.

- Observation of the megabenthos and its behaviour

Live observations of megafauna are needed to estimate the speeds of creation and life-spans of
"lebensspuren” (feeding traces, trails and burrows), which determine the small-scale
heterogeneity and biodiversity of the seafloor (ref. Chapter 2.1.4). The time periods the ROV
was stopped to carry out animal and sediment sampling, were used to study the behaviour of
the megafauna, such as isopods feeding on the seafloor and walking sea cucumbers. Due to the
large zoom capability of the main CCD camera, animals of only 3mm body size could be
observed

- Sampling the megafauna

The manipulator and the "pac-man” claw were used to pick up larger animals like sponges and
crinoids. The organisms were stored in the large sample box integrated in the ROVs tool-sled.
Small-sized specimens were sucked in with the "slurp gun".

- First Results

The first two dives were carried out in the "AWI-Hausgarten" (Site I). Differences in the
species composition of the megafauna community of the northern, shallower (2300 m) and the
southern, deeper part of this site (2500 m) were detected. The abundances of stalked ten-armed
crinoids and sea cucumbers of the genus ?Peniagone (fam. Elpidiidae) increased with depth. At
least three types of fish, cerianths, isopods, and octopods were found at this site. Sponges of
different morphological types attached to hard substrates were observed frequently. During the
second dive we met an accumulation of stones, densely covered by large plate-like sponges.
"VICTOR 6000" followed this "reef"-like structure to obtain data of its extent and colonisation.

The overall dominance of sea cucumbers (probably Elpidia glacialis, fam. Elpidiidae) and
small sized amphipods at the deepest part of the Molloy Deep (5552 m) was comparable to the
findings of the ARK XII1/2 expedition, when a location at the eastern border of this deep was
investigated. Human waste, mainly plastic sheets and bags, tree branches and wood logs were
discovered at this study site. This material may have been transported with the Arctic ice drift
and sunken after ice melting. In most cases the artificial hard substrates were colonised by
anemones. Solitary Actiniaria with long trunks were found attached te the sediment, and a
second type of sea cucumbers (fam. ?Synallactidae) occurred. During the whole dive no fish
was observed.



In the Hayes Deep polychaete tubes occurred in high densities, however it is not clear how
many were still inhabited by living organisms. Additionally, actiniarians, cerianths, amphipods,
and shrimps were detected. Sometimes we observed octopods, sitting on the seafloor or drifting
in a short distance above the sea floor, head and arms orientated to the sea floor.

At the eastern part of the video transect a rough bottom topography of dune-like waves, and
rocks cracked into pieces were found. We hypothesised, that tectonic activity in the past should
have occurred at this site, however those video recordings need to be analysed by geologists.
After passing the deepest part of the Hayes Deep (3600 m) "VICTOR 6000" followed the
transect to the West, up to a depth of approx. 2800 m, where a taxa composition comparable to
the deep Site I ("AWI Hausgarten") was observed.

Site III is located between the East Greenland Current flowing in south-westerly direction, and
the West-Spitsbergen current, which heads to the north-west. Influenced by the irregular
topography the current regimes at the Hayes and the Molloy Deeps should be dominated by
strong flows and local turbulences. Several fields of vertically orientated ripple marks found at a
depth of approx. 3000 m at the western rise of the Hayes Deep supported this notion.

The last dive was carried out within a canyon system at approx. 75°N. Small sponges and
cerianths occurred in small densities at the shallow parts of the video transect. In certain cases
ophiuroids, anemones, crinoids, isopods, holothurians (Elpidia glacialis), fishes and trails of
echinoids were encountered. Within the canyon high abundances of small ball-like sponges
were detected frequently on the seafloor, associated to hard-substrates together with snail and
bivalve shells.

2.1.4 Small-scale heterogeneity and diversity of meiofauna
at the deep seafloor
(K. Vopel, T. Soltwedel, AWI)

Our investigation will provide basic data for a future project, giving information about the
criteria for selection of samples, and extent and type of replication. We will test various
assumptions embodied in modern hypotheses about the maintenance of high species diversity
among the smallest metazoans at the arctic deep seafloor. Non-equilibrium theories are based on
the idea that competition always leads to a reduction in diversity due to competitive exclusion.
This is commonly mediated in practice because random disturbance effects prevent competitive
exclusion from taking place, and hence raise diversity. High levels of disturbance will decrease
diversity by knocking species out of the community. According to this theory, disturbance is
the primary controlling agent of diversity and the relationship is complicated by maximum
diversity being achieved by intermediate levels of disturbance. The disturbance agent can be
biological as well as physico-chemical.

The best description we currently have of how high diversity in the deep-sea is maintained is the
spatial temporal mosaic theory. This theory has been developed from research into deep-sea
benthic macrofaunal diversity. It postulates the role of non-equilibrium patch effects. Small
scale discrete disturbance operating within this low resource ecosystem can maintain high
diversity by causing patches, each of which run through unique non-equilibrium cycles over
different time scales. In this system, high species richness results because for every species
somewhere reasonably nearby is a patch offering satisfactory conditions. Diversity apparently
reflects the interaction of at least three different scales: interaction between patches, dispersal
between patches and disturbance. Patch dynamics give a theoretical framework for testing how
the small scale effects that influence individual specimens control diversity.



Organisms alter the seafloor of the deep sea in a variety of ways. They make burrows, sediment
mounds, leave feeding traces and fecal castings, and build robust structures in which to live.
Tubes and tests are produced by a variety of taxa, including arenaceous foraminifers, xeno-
phyophores, and polychaetes. They vary from millimetres to several centimetres in length.
Photographs show that these structures are common and are often the most conspicuous small-
scale topographic features on the sea floor. In deep-seca sediments biologically produced
structures can persist long enough to be viewed as habitat heterogeneity by other species in the
community, and this source of patchiness was supposed to be important for structuring
meiobenthic deep-sea communities. Sessile projecting structures and sediment depressions
(agglutinating foraminifers, sponges, anemones, polychaete tubes, crinoids) might also effect
communities through their interactions with near-bottom flow. These structures disrupt local
patterns of flow, thereby altering particle deposition (patchy input of organic material) and
erosion rates, as well as abundances of sedimentary microbes.

Since heterogeneity appears at the scale of the biological influence ("ambits") of individual
organisms (on the order of centimetres in dimension) and structures are often relatively delicate
mud aggregations which cannot be sampled with classical tools, the deployment of a Remotely
Operating Vehicle became inevitable. A first survey revealed Sites I, II (a and b) and III as
confrasting sites with respect to biologically produced habitat heterogeneity and the abundance
of large mobile epifauna (LME). If, as in the theory, heterogeneity contributes to the
maintenance of diversity, then a location that has more biologically produced habitat hetero-
geneity (Site III) should have the highest diversity. However, a decrease in diversity resulting
from low biologically habitat heterogeneity at the Molloy and Hayes Deep (Sites Ila, b) is
possibly counterbalanced by an increase in the diversifying effect of predation by holothurians.

During five dives of "VICTOR 6000" a total of 41 sediment samples were taken by means of
small plastic tubes (length 40 cm, diameter 5.5 cm). Two conspicuous topographic features of
the sediment and two sessile epifaunal species were repeatedly sampled using the ROVs
manipulator arm and a 3CCD pan and tilt camera: (1) Isopod burrow-openings at 2517 m depth
(Site I; continental slope west of Svélbard), (2) feeding traces at 5552 m depth (Site Ila,
Molloy-Deep), (3) sea-anemones at 3612 m depth (1 cm diameter, Site IIb, Hayes-Deep), and
(4) 1-3 cm diameter sponges at 3167 m depth (Site III; Eastern Greenland continental rise).
Samples taken from the adjacent sediment served as control in each case. Additionally, one
multiple corer was employed at every station. The cores were sub-sampled by means of
syringes with cut off anterior ends, the top 5 ¢ being subdivided into slices with a thickness of
| cm each. Samples will be analysed for chloroplastic pigments. proteins, phospholipids, water
content, granulometric parameters and identity and abundance of meiobenthic metazoans. The
data will be subjected to multivariate statistical analyses, which discriminate between sites based
on the faunistic attributes. The community structure of meiobenthic metazoans can be displayed
through clustering and ordination of samples. Species principally responsible for determining
sample groupings will be identified and the community differences linked to patterns in the
physical and chemical environment. Beside comparing meiobenthic communities at contrasting
sites and analysing small sediment patches (topographic features, biogenic structures) for
differences in community structure processes that control diversity can be investigated by
carrying out "exclusion experiments”. Therefore, we used the ROV to place six cages and five
tubes (35 and 12 cm diameter) on the seafloor to prevent the enclosed meiobenthic communities
from being preyed upon by LME. A new deployment of the ROV planned for 2001 will allow
for precise sampling of these patches.



2.1.5 Dynamics and succession in colonisation of artificial hard-
substrates and utilisation of large food-falls by benthic
organisms in the Arctic deep sea
(M. Klages, AWI)

In the area of the benthic long-term station an experimental set-up was deployed at a depth of
2480 m. An aluminium-frame, 1.6m high and of hexagonal shape, each side 90 cm wide,
carries 40 artificial hard-substrates to study the colonisation of uncovered areas by sessile
species depending on hard bottom. Each of the 20 plates with dimensions of 25 x 25 cm and
24 x 11.5 cm are made out of perspex and bricks, respectively. Additionally, six pieces of
wood (50 x 15 x 7 cm) were attached to the frame in order to follow the utilisation of this kind
of carbon input into the deep sea. The colonisation experiment is part of a larger project where
similar experiments were either initiated last year at some hundred metres of water depth on the
deeper shelf of the Antarctic Weddell Sea or will start this year at King George Island in
shallow water. Contrary to the assumed lack of pelagic larvae (Thorsons’s rule) or demersal
drifting stages of juvenile benthic species at high latitudes recent results indicate that
considerable high numbers of larvae can be found during the Arctic summer season in the
benthic boundary layer and at the surface of the Barents Sea. The aim of this bipolar project is
to investigate whether there are similarities or dissimilarities in the dynamic and succession of
the colonisation of such free areas in the two polar regions with different evolutionary history.
Icebergs often carry numerous boulders and drop-stones, frozen into the ice while in contact to
landmasses, which melt out over the open ocean and fall down to the seafloor. The lower
number of icebergs in the Arctic as compared to the Antarctic supports one of our hypothesis
for the Nordic experiment: hard substrates are rare in the Arctic deep sea and competition for
this limited resource should be high. This will be checked by revisiting the deployment and
sampling plates at regular intervals in the future.

The energy flow into the benthic ecosystem of the deep sea is partly driven by sinking carcasses
of dead or dying vertebrates and invertebrates. The frequency of occurrence and the relevance
of food-falls for the deep sea ecosystem is rather unknown. There are some theoretical
calculations about the significance and the long-term effects of such events both for the highly
motile scavengers such as amphipods and the less motile benthic community living at or in the
sediment. Some yet unproven estimates argue that some kilograms of fish may me utilised
within decades by the sediment community of the deep sea. The establishment of a long-term
benthic deep sea station and the access to "VICTOR 6000" during the expedition was a good
opportunity to start proving the above mentioned calculations and estimates. Four bundles of
fishes, each weighing about ten kilograms were deployed at different spots around the steel-
frame, and marked with a plastic marker dropped close to the bait by the ROV. These markers
will enable us to localise the spots of food-falls even after years. It is planned for the future to
collect sediment cores at these sites to analyse the species composition, their abundance and
activity. Sediment cores were already taken during this cruise in the vicinity of the steel-frame
and the same parameters will also been measured on them.

The high precision ultra short baseline navigation of "VICTOR" was used to deploy and recover
some dead fishes simulating a food fall at about 2300 m water depth. The position of the dead
fishes at the seafloor was marked and revisited after 12.5 hours, while in the meantime the ROV
carried out video survey and sediment coring. Before recovery, the vehicle was directed to the
marked position, the fishes were collected and transferred into the scientific tool-sled. The
preliminary result is that some hundreds of amphipods belonging to two species of lysianassoid
gammarids were collected in very good condition. Secondly, obvious differences in attack
efficiency are visible. Whereas flatfish (Limandes limandes) was only partly utilised (roughly
15 percent of the ventral side was fed by the amphipods, nearly no success on the dorsal side)
the deployed mackerel and cod were fed totally, so that only their skeletons remained.



2.1.6 Advantages of a deep-diving ROV over traditional sampling
methods for deep-sea research and recommendations
for future work
(H. Bluhm, M. Klages, T. Soltwedel, K. Vopel, AWI)

Operations of the French ROV "VICTOR 6000" during the expedition ARK XV/1I exhibited the
great potential of a remotely operated system in deep-sea research. Comparing operational
capabilities of traditional deep-sea observation and sampling systems with those of a deep-
diving ROV, the advantages of the latter became evident:

- The operation time at depth of a ROV surpasses that of a manned vehicle by quite a
considerable amount. A remotely operated device may uninterruptedly work at the sea floor for
several days by the crew working alternating shifts on the ship. In this way the available ship
time is used most efficiently.

- In contrast to towed photo/video systems, a ROV can be stopped during deployment in
case an interesting object occurs, which then can be studied in detail. Animal trails can be
followed by the ROV to its producers, providing insights in the creation processes of such
structures.

- With the help of an accurate underwater navigation, a ROV is able to find back specific
locations at the seafloor (which have been mapped during earlier deployments) and also to
repeat transects at the bottom precisely (monitoring). Thus, ROVs allow to deploy e.g. small
autonomous benthic stations (with cameras, sensors and/or short-term experiments), to carry
out some other work at the seafloor (observations, sampling), and to recover the stations at the
end of the ROV deployment.

- In contrast to the sampling with box corers or multiple corers, the ROV is able to carry
out a targeted sampling of sediments and organisms on centimetre-scale (!) by means of coring
devices, the "slurp gun”, the "pac-man” claw (all handled by the ROVs manipulator) or directly
with the manipulator arm.

- Probably the greatest advantage of the ROV is its capability to carry out manipulations in
the water column or at the seafloor. Even complex experiments can be installed, maintained or
terminated in a controlled manner.

A Remotely Operated Vehicle will not replace traditional observation sampling gears, however,
the use of a ROV offered scientists the unique possibility to start innovative research projects in
the deep sea.

For future deployments of "VICTOR 6000" within the frame of the Franco-German co-
operation with IFREMER the AWI scientists and technicians would like to give the following
recommendations for modifications and adjustments according to their specific requirements:

- still camera or high resolution digital camera in vertical view:

It appears that by now the use of digital cameras currently available doesn’t fit the requirements
of scientists working with underwater photographs (insufficient resolution). The vertical camera
should be replaced by a still camera or at least by a digital camera with the highest resolution
possible.



- laser beams/grid for distance/size measurements:

By now it is difficult to estimate distances to or sizes of objects (especially if there is no
information about the zoom factor of the ‘pan and tilt’ main camera). We recommend to add
laser beams or even a (pulsed?) laser grid for better spatial informations.

- Jorward looking lights at the ROVs bottom:

To make small bottom surface structures clearly visible to the main camera, forward looking
lights at the ROVs bottom (low angle to the seafloor) should be installed to enhance optical
contrasts,

- ‘slurp gun’ with larger opening:
The ‘slurp gun’ appeared to be a useful tool for the collection of organisms. We recommend to
optionally widen the inlet of this tool by a funnel to increase sampling efficiency.

- automatic opening/closing of sampling box:
The (on-command) automatic opening and closing of the large sampling box within the tool sled
could probably save time (no time-consuming handling with the ROVs manipulator).

- recovery of the ROV in the ice-upward-looking camera, distance sensors:

For the recovery in heavy ice conditions the ROV has to be kept at depth till immediately before
picking up the system. An upward looking camera and/or sonar could help to determine the
exact position of the ROV in relation to the support vessel.

- training of AWI scientist/technicians to use the ROVs manipulator:
A training of scientist/technicians in the use of the ROVs manipulator might help not to disturb
the ROV pilots.

- checklist for scientist before deployment:

To ensure that all scientific requirements to the ROV system are taken into consideration before
deployment and to allow scientist to be aware of camera settings (i.e. field of view), we
recommend to design a "checklist” for scientists working with the ROV,

2.2 Genetic characterisation of Arctic subpolar and polar
planktonic foraminifers
(K. Darling, D. Kroon, UE/GI )

Objectives

Molecular genetic analysis of planktonic foraminiferal DNA has shown that many morpho-
logically defined species found in the tropical, subtropical and transitional provinces represent
complexes of different and often highly divergent types (genotypes). Some of these are now
considered cryptic species.

An investigation of the morphologically-defined species Globigerina bulloides, Turborotalita
quinqueloba and Neogloboquadrina pachyderma, found within the subpolar and polar
provinces, shows that they also individually represent several different genotypes. The spatial
distribution patterns of their genotypes in the surface waters of the Denmark Straits and Drake
Passage indicate that the genotypes are not ubiquitous throughout the cool water provinces. In
some cases, they exhibit distribution patterns suggestive of species with different ecological
requirements. The objective of this project is to determine the full extent of genetic diversity
within the Arctic planktonic foraminiferal assemblages and to determine whether their spatial
distribution can be correlated with specific hydrographic and/or nutrient environments.



We have investigated the spatial distribution of planktonic foraminiferal genotypes at 6 m depth
along the cruise track from ~63°N to the first station at ~79°N. The 15 multinet stations provide
the opportunity to determine the vertical distribution of foraminiferal genotypes to a depth of
500 m. Results will be matched against CTD profiles and chlorophyll, silicate and phosphate
data to provide a record of their ecological environment. Morphological data will be obtained
from the digital video images taken prior to DNA extraction and also from Scanning Electron
Micrographs.

Work at Sea

Pumped sample collection from 63°N to ~79°N,

Planktonic foraminifers were obtained by pumping uncontaminated sea water from 6m depth
through a plankton net suspended over a sink inside the ship. Seven separate plankton samples
were taken and specimens were identified individually by stereomicroscopy. The specimens
were filmed using digital video imaging and then crushed and processed for DNA analysis.
Bulk plankton samples were also taken for later scanning microscopy.

Multinet sampling.

Foraminifers from 13 of the 15 multinet stations were sampled for DNA analysis from 5 depth
intervals (500-300 m, 300-200 m, 200-100 m, 100-50 m and 50-0 m). CTD profiles were
taken in association with each multinet collection and water from the rosette-sampler used for
chlorephyll, silicate and phosphate analysis.

Shipboard results
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Pumped samples
Fig. 2.3 shows the relationship between the foraminiferal assemblages collected at the

7 pumped stations along the cruise track to ~79°N. Temperature (closed circles) and salinity
(crosses) of the North Atlantic surface water at each station and the number of individual
specimens taken for DNA analysis are shown. At sampling stations 1-3, 7 morphospecies were
identified and 82 specimens individually processed for DNA analysis. Between stations
3 and 4, the water temperature fell below 8°C and the foraminiferal assemblage changed from a
diverse subarctic assemblage to an arctic assemblage represented only by the two morpho-
species N. pachyderma and T. quinqueloba. The decrease in foraminiferal diversity coincides
with a change in the coiling direction of the test of N. pachyderma from a right coiling
population to a left coiling population.

The sample set obtained during this cruise uniquely provides the opportunity to determine the
genotype diversity of planktonic foraminifers within the Arctic realm. The Arctic genotype
distribution patterns will be compared to the Antarctic equivalents. Already, the DNA analysis
of Antarctic N. pachyderma, G. bulloides and T. quinqueloba specimens indicates that an 8°C
threshold temperature represents a change in foraminiferal genotype province. A similar
transition temperature of §°C has now been found in the Arctic waters. We anticipate that DNA
analysis will also show a change in genotype within the morphospecies. Such distribution
patterns are suggestive of cryptic species adaptation to different temperature conditions.

Within the Arctic foraminiferal province (stations 4-7), 83 individual specimens were identified
and processed for DNA analysis. This data set will help to determine whether genotype
provinces exist within the Arctic waters. The fall in salinity from an average of 35 % at stations
1-6 to 33.5 %¢ at station 7 indicates that the assemblage at station 7 was collected in waters
mixing with the cold arctic polar water of the East Greenland Current. Foraminifers collected in
this region may indicate a further foraminiferal genotype province.

Multinet samples
Following the pumped stations (1-7), multinet samples were taken at four stations in close

proximity within the cold, low salinity water. At least 4 specimens of N. pachyderma and 2
specimens of 7. quinqgueloba were picked from each depth interval. In total, 130 individual
foraminifers were selected for DNA analysis. Before crushing, the morphology of the test of
each specimen was recorded by digital video imaging.

A west to east transect was then sampled with 8 multinet stations at 75°N (Fig. 1). A total of
245 individual specimens of N. pachyderma and T. quinqueloba were selected for DNA
analysis over five depth intervals. Before crushing, the morphology of the test of each specimen
was also recorded by digital video imaging. This data set will show the pattern of distribution of
genotypes within the water column which can then be related to the hydrographic and nutritional
environment.

Conclusions

The data collected during this cruise will be invaluable for the determination of the true genetic
diversity of planktonic foraminifers in the subarctic/arctic provinces. Without doubt, cryptic
species will be discovered, enhancing the fact that protist diversity in the ocean is greater than
morphological analysis indicates. This data set will also help to determine gene flow patterns in
the ocean on a global scale, ultimately providing evidence for the mode of evolution within the
marine environment. Further, increased knowledge of the adaptation of planktonic foraminiferal
cryptic species should improve the resolution of palacoceanographic studies.



2.3 Investigations of polar planktonic foraminifers in the water column
(E. Stangeew, J. Netzer, GEOMAR)

The goal of this project is to obtain a better understanding of the oxygen and carbon isotopic
composition of living planktonic foraminifers in relation to the respective composition of the
surrounding water. Sampling of the foraminifers and water was carried out as planned. Since
the project was continued during the next leg, a coherent account will be published in the cruise
report of the expedition ARK XV/2.

2.4 Sea ice and deep sea microbiology
(K. Berlitz, R. Brinkmeyer, E. Helmke, J. Jokiel, M. Wanger, AWI)

Our bipolar studies on bacterial sea ice as well as deep-sea communities were continued during
this leg. The sea ice studies focused on two multiyear sea ice floes with sediment intrusions and
fresh water pools on top of the ice floes. Brine salinity, bulk salinity of melted sea ice and pH
were determined every 10 cm along the 3.5 m long ice cores. The other general ecological
parameters as POC, PON, chlorophyll ¢ and total bacterial counts were analyzed only on
selected ice horizonts. Comprehensive studies on the structure and function of the bacterial
communities were conducted on three of four ice core sections respectively, as well as 2 melt
ponds and sea water adjacent to the ice. To obtain information about the taxonomic diversity of
the different bacterial communities and the phylogeny of the different community members,
DNA extractions as well as in situ hybridizations by rRNA-targeted fluorescent oligonucleotide
probes (FISH) were prepared. Cultural approaches (MPNs) with different substrate qualitities
and quantities, varying salinities and temperatures were performed to gain insights into the
physiological potentials of the communities. The in situ function of individuell cells or
taxonomic groups was analyzed by means of FISH combined with autoradiography and
enzymatic determinations respectively. Bulk activities were estimated by means of thymidine
and glucose incorporation under simulated in situ conditions. Part of the sea ice studies had an
applied research aspect with the aim to detect protective and defensive reactions of the bacteria
based on the production of new bioactive substances applicable in the agriculture and
pharmaceutical industries. Specific enrichment cultures were prepared to isolate such bacteria.

Due to relatively slow growth of the cold adapted bacteria all the culture approaches could not
be evaluated on board and the genetic analyses must be completed in the home laboratory.
Preliminary results are only available from the bulk activity measurements. They indicate that
even the poorly colonized upper sea ice sections and melt pools had reasonable bacterial
activities.

The deep sea studies focused on water samples taken with the CTD-rosette sampler on 4
stations at six different water depths as well as on sediment and overlaying water samples
collected with the multicorer. With these decompressed samples secondary production, glucose
turnover, and cultural approaches were conducted at different temperature and pressure
conditions. By means of these experiments and cultures, we will broaden our knowledge about
structure of the deep sea communities and about the potential function as well as origin of the
different community members. The overlaying water samples collected with the MUC were
compared with the overlaying water samples taken by the ROV "Victor 6000". Some of the
"Victor 6000" water samples were collected directly in the surrounding of biological turbation,
which is a supposition for studying "deep sea gradients". A piece of wood with strong indi-
cations of microbial degradation was collected with the ROV in the Molloy Deep. Different
culture approaches and molecular biological preparations were performed with the wood to find
out if deep sea adapted bacteria accumulate on substrate which is untypical for the deep sea, and
if lignin degradation occurs.



The question of whether decompression sensitive bacteria exist was followed up by means of
water samples taken with the reconstructed pressure retaining water sampler. The water sampler
was used at two deep sea stations. However, clear evidence for the existence of a decom-
pression sensitve bacterial flora was not obtained. A sediment corer for the determination of
microbial activity in situ was deployed for the first time in the deep sea. Unfortunately, technical
problems were encountered at a depth of 5200 m. Subsequent deployments at shallower depths
were successful.

3 Physical Oceanography
(G. Budéus, R. Plugge, S. Ronski, S. Schmidt, AWI,
E.R. Rodriguez, I. Tutivén, UDEC)

General

The work of the Physical Oceanography group concentrated on the study of long term changes
in the Greenland Sea. The sampling continued field work of previous years. It is focussed on
the understanding of changes in water properties with and without winter convection. A longer
time series is necessitated to identify the conditions under which deep convection occurs and t©o
resolve processes acting under its absence. During the last few years a clear increase in bottom
water temperature was observed, amounting to roughly 10 mK/a. The temperature increase
affected not only the bottom waters but rather the entire water column below 2000 m. At the
same time, no deep convection could be identified during this time interval.

During ARK XV/1 the time series was continued by an east west transect across the Greenland
Sea at 75°N (Fig. 1). Two moored deep sea profilers were recovered and two were deployed.

Equipment and methods
For the station work a "SBE 911 plus” CTD with duplicate T and C sensors was used. The

duplication allows for immediate checks of sensor drifts on board. Water was sampled by
means of a SBE32 rosette, equipped with 12 bottles of 2.5 L content. The equipment worked
faultlessly.

For temperature calibration an SBE335 Ultra Precision Deep-Sea Thermometer was applied. The
thermometer is triggered by the SBE32 rosette each time a bottle is fired and it stores measured
temperatures internally.

Comparisons between SBE35 and CTD measurements have been restricted to depth levels
below 2000 dbar to ensure a thermally quiet environment. Checks of vertical temperature
gradients showed, however, that even in the closed basins of the Arctic Mediterranean a
constriction to these depths does not guarentee temperature fluctuations to be small enough to
allow for in situ calibrations on the level of 1 mK. Therefore, at each sampling point it has been
individually verified that temperature calibration is allowed. The CTD measurements at valid
calibration points show deviations in the order of 1 mK from the SBE35 values.

Water for salinity checks has been sampled at chosen locations, and they have been analysed in
the ship’s lab. Application of the resulting corrections will be done during the post processing
on land. An RDI ADCP (150 kHz) has been running continuously.

Moorings

Two JoJo-moorings deployed in 1998 have been replaced successfully (74°55°N, 04°20°W and
75°05°N, 03°20°W). The recovered moorings were principally intact, however failed to profile
regularly due to minor mechanical problems, which could be identified already during the
cruise. Parking positions of the vertically profiling CTDs were one at the top, the other at the
bottom, where the instruments sampled their respective time series. The downward and upward
speeds of the vehicles were with 0.75 and 0.25 m/s excellently adjusted.
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CTD station work

The transect on 75°N extends from the East Greenland to the Norwegian shelf and comprises
61 stations. For decisive conclusions the final calibration has to be awaited, but owing to the
high quality of the primary data some ad hoc statements can be made nevertheless.

The upper waters show little modifications with respect to salinity, indicating that winter
convection did not suffice to introduce lower salinity waters into depths exceeding some
hundred meters. Consequently, the underlying temperature minimum layer, which had been
ventilated partly in winter 1996/1997, is getting slowly warmer, showing now temperatures of
about -0.85 °C in contrast to values below -0.9°C during 1998. The intermediate temperature
maximum at roughly 1500 m depth stands out less prominently therefore, but still persists.

From 1998 to 1999, modifications of the deepest parts of the water column are small but
significant. While the isotherms of the deep waters were level over the central gyre, a slight
depression is now observed (e.g. the -1.15°C isotherm in Fig. 3.1). The cause of the
temperature increase has to be carefully identified after the final calibrations will have been
applied.

A small number of CTD measurements has also been taken at stations where dives of the ROV
"VICTOR 6000" have been performed. A surprising increase in deep water temperatures has
been observed there in comparison to previous years, most probably indicating an advance of
warmer arctic deep waters towards the south.
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Station list

Date Station Time Latitude Longitude Depth Equipment employed
30.06. 00l 08.50 79°03,8 N 004°252'E 2314 MN 500, CTD 500
10.50 VICTOR deployed
01.07. 13.07 VICTOR on deck
1330 79°04,5N 004° 14,5E 2383 MUC
18.47 VICTOR deployed
02.07. 10.15 VICTOR on deck
002 1346 79°07,9'N  002°30,7E 5263 MN500
14.56 CTD
17.45 MUC
21.15 ISIS
03.07. 05.16 PWS
10.23 VICTOR deployed
04.07. 13.14 VICTOR on deck
14.00 MN 500
003 18.09 79°28,0'N  002°594'E 3668 CTD, MN 500, MUC
05.07. 004 06.30 79°50,00 N 002°57,0'E 2375 ICE-station begin
10.00 end
005 1424 79°299'N  003°102'E 3352 VICTOR deployed
06.07. 13.43 VICTOR on deck
006 17.00 79°40,2'N  003° 17,0'E CTD 500, MN 500,
21.00 CTD,PWS
07.07. 00.45 79°40,9N  003°11,5'E PWS on deck
08.07. 007 06.00 75° 04,5 N  003°27,1'W 3684 Jolo-mooring
07.07 recovered
008 08.15 75°04,6' N 003° 26,7 W 3684 JoJo-mooring deployed
09.50 75°04,63'N 003°26,7W 3686 Mooring released
009 1232 74°548' N 004° 374 W 3627 JoJo-mooring
14.10 recovered
09.07. 010 00.38 74°244' N  010° 18,7 W 3224 MUC
08.55 74°21,8 N 010° 18,2’ W 3145 VICTOR deployed
10.7. 06.34 VICTOR on deck
011 1547 75°02,3 N 014°234 W 169 ICE-station begin
17.43 end
012 20.05 75°00,00 N 015°56,00 W 244 (CID
20.15
013 21.15 75°00,' N 015°328 W 181 CTD, ISIS
21.55
014 23.15 75°00,I'N  015°02,00 W 123 CTD
23.22
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I1.7. 015 0045 75°00,'N  014° 198 W 161 CID
016 8(3)?3 75°00,0 N 013°40,6 W 191 CTD
017 82%9 74°59.9'N  013°07.0 W 259 CID
05.40
018 0631 74°59.9'N  012°43.0'W 645 CID
83:8% 74°59 7N 012°439W 635 MN
07.54
019  08.30 75°00,0 N 012°31,9°W 985 CID
83%2 75° 00,0 N 012°32,0W 971 MN
020 }?gg 75°00,I' N 012°208 W 1250 CTD
021 gé} 75°00,I' N 012°06,0'W 1617 CID
022 }2131 75°00,I' N 011°469'W 2017 CTD
023 1252 75°00,0' N 011°20,4'W 2438 CTD
024 iggg 75°00,0' N 010° 54,8 W 2844 CTD
025 égﬁfxé 74°59,9'N  010°34,7W 3084 CTD
5358 74°597 N 010°383'W 3079 CID
23.10
12.07. 026  00.42 75°000'N  009°57,I'W 3228 CID
027 8%%(1) 75°00,I' N 009° 18,0'W 3311 CTD
028 82:21 75°00,0' N 008°39,8' W 3372 CTD
029 85%2 75°00,0'N  008°03,6'W 3408 CTD
030 }?ﬁég 75°00,2' N 007°242' W 3510 CTD
igf% 75°00,I' N 007°23,8' W 3449 MN
031 {gféi 74°59.9'N  006°43.9'W 3500 CTD
032 i%ég 75°00,0' N 006° 053’ W 3535 CTD
033 E?f(l)g 75°00,0 N 005°27.9°W 3583 CTID
22.50
13.07. 034  00.00 57°00,3 N 004°50,6 W 3622 CID
025 8%?313 75°002' N 004° 093 W 3652 CTD
04.29



13.07. 036 06.09 74°55,0'N  004°37,2'W 3623 JoJo-mooring deployed
09.00 74°55,0' N 004°37,00' W 3624 Mooring released
037 11.05 75°00,00 N  003°334'W 3678 CID
12.50
12.58 75°004'N  003°33,I'W 3677 MN
13.47
038 15.05 75°00,I'N  002°519W 3702 CID
16.48
039 18.03 74°599°'N  002° 13,0'W 3659 CID
19.43
040 20.50 75°00,I' N Q01°36,00W 3746 CTD
22.25
041 2340 75°00,0 N  000°57,3'W 3655 CID
14.07 01.15
042 02.25 74°599'N  000° 16,9'W 3783 CID
04.00
043 05.04 75°00,00 N 000°2L3'E 3800 MN
05.50
06.00 75°00,I' N 000°2L,7E 3789 CID
07.47
07.55 75°00,2'N  000°22,2'E 3785 MN
08.05
044 09.25 75°00,2’N  000°58,9°E 3792 CID
11.04
045 12.16 75° 00,00 N 001°38,I'E 3178 CID
13.49
046 15.01 75°599'N  002° 168 E 2969 CID
16.21
047 17.32 75°00,0' N 002°56,5 E 2526 CID
18.40
048 1947 74°59,9'N  003°342'E 3483 CID
21.20
049 22.20 75°00,I' N  004° 10,3'E 3169 CID
23.41
15.07 050 00.53 75°00,I' N  004°523'E 3248 CID
02.17
051 02.58 75°00,' N 005°11,00E 3298 CID
04.31
04.39 75°00,7N 005°09,00E 3170 MN
05.29
052 06.26 74°598' N 005°29,6'E 3124 CID
07.49
053 08.38 75°004' N 005°484'E 2599 CID
09.48
054 10.37 74°599'N  006°07,6'E 2873 CID
11.55
055 12.37 75°00,2’N  006°29,1'E 2658 CID
13.58
056 1438 75°00,'N  006°478 E 2228 CID
15.40

24



15.07. 057 16.24 75°00,00 N  007°08,3'E 2269 CID

17.32
058 18.11 75°00,I'N  007°26,0'E 2483 CID
19.20
059 20.22 75°00,00 N 008°02,5%E 3396 CID
21.51
060 23.16 74°595 N 008°43,0E 2679 CID
16.07 00.27
06l 01.47 75°00,I'N  009°22,0'E 2605 CTID
02.58
062 04.20 75°00,' N  010°00,7E 2586 CID
05.34
063 06.44 75°00,0 N 010°390'E 2542 CID
08.00
08.15 74°599'N O0l0°378 E 2546 MN
09.00
064 10.22 75°00,5 N  Oll°17,77E 2458 CID
11.30
065 12.45 74°599' N 0l1°564'E 2343 CID
13.49
0066 14.58 75°00,I'N  012°346'E 2189 CID
16.03
16.12 75°004' N  012°33,6E 2190 MN
17.00
067 18.15 74°05.6'N 0I3°140E 2018 CID
19.15
068 20.27 75°00,I'N  013°498'E 1815 CID
21.15
069 2235 74°59,6' N 014°290'E 1840 CID
23.20
17.07 070 00.33 75°00,I'N  OI5°09,7E 1032 CID
01.05
071 02.10 75°00,2'N  O015°48.8E 285 CID
02.25
072 03.36 74°599'N 016°27,6'E 277 CID
03.50
03.59 75°00,0'N  016°278E 276 1ISIS
04.58
073 06.04 75°00,00 N  017°06,I'E 165 CID
06.14

Abbreviations

CTD  Instrument system to measure vertical profiles of temperature and conductivity and to collect water
samples, Seabird 911 plus, calibration thermometer SBE 35, Seabird Mini-Rosetie with 12 bottles,
2.5 1 each.

INS In-Situ-Incubation-Sampler

MN Multi-Net

MUC  Multi-Corer

PWS  Presssure Water Sampler

The number following MN and CTD indicate the maximum depth to which the devices were used
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Heft Nr, 108/1992 —~ ,Dehnungsbeben an einer Stérungszone im Ekstrom-Schelfeis nérdlich der
Georg-von-Neumayer-Station, Antarktis, - Eine Untersuchung mit seismologischen und geodatischen
Methoden*, von Uwe Nixdorf.

Heft Nr. 109/1992 —  Spatquartare Sedimentation am Kontinentalrand des siiddstlichen
Weddelimeeres, Antarktis®, von Michael Weber.

Heft Nr. 110/1992 — ,Sedimentfazies und Bodenwassersirom am Kontinentalhang des
norwestlichen Weddelimeeres®, von Isa Brehime.

Heft Nr. 111/1992 ~ ,Die Lebensbedingungen in den Solekanéichen des antarktischen Meereises”,
von Jiirgen 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 VIiI/1 mit FS ,Polarstern’ 1991,

herausgegeben von Gerhard Kattner.

Heft Nr. 114/1992 - Die Grindungsphase deutscher Polarforschung, 1865 - 1875",

von Reinhard A. Krause.

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

of RV 'Polarstern' (EPOS if)*, by Eike Rachor.

Heft Nr. 116/1992 — “The Meteorological Data of the Georg-von-Neumayer-Station (Antarctica)

for 1988, 1989, 1990 and 1991%, by Gert Kénig-Langlo.

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

Heft Nr. 118/1993 — Die mafischen Gange der Shackieton Range / Antarktika: Petrographie,
Geochemie, Isotopengeochemie und Paldomagnetik”, von Rudiger Hotten.

Heft Nr, 119/1993 — Gefrierschutz bei Fischen der Polarmeere", von Andreas P. A. Wohrmann.
Heft Nr. 120/1993 - “East Siberian Arctic Region Expedition ‘92: The Laptev Sea - its Significance for
Arctic Sea-lce Formation and Transpolar Sediment Flux®, by D. Dethleff, D. Niirnberg, E. Reimnitz,
M. Saarso and Y. P. Sacchenko. - “Expedition to Novaja Zemija and Franz Josef Land with

RV. ‘Dalnie Zelentsy™, by D. Nurnberg and E. Groth.



*

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

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

Heft Nr. 123/1993 -, Zerstérungsfreie hochaufldsende Dichteuntersuchungen mariner Sedimente”,
von Sebastian Gerfand.

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

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

von Christian F. von Dortien.

Heft Nr. 126/1993 — ,Quantitative Bestimmung von Palacumweltparametern des Antarktischen
Oberflachenwassers im Spatquartier 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 ‘Potarstern’: CTD-Report", von Marek Zwierz.
Heft Nr. 129/1993 — ,Reproduktion und Lebenszyklen dominanter Copepodenarten aus dem
Weddellmeer, Antarktis”, von Frank Kurbjeweit

Heft Nr. 130/19893 - ,Untersuchungen zu Temperaturregime und Massenhaushalt des
Filchner-Ronne-Schelfeises, Antarktis, unter besonderer Beriicksichtigung 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. 133/1894 - “Radiation and Eddy Fiux Experiment 1993 (REFLEX il},

by Christoph Kottmeier, Jorg Hartmann, Christian Wamser, Axel Bochert, Christof Liipkes,

Dietmar Freese and Wolfgang Cohrs

Heft Nr. 134/1994 ~ “The Expedition ARKTIS-tX/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. 136/1894 — Untersuchungen zur Ern&hrungsokologie von Kaiserpinguinen (Aptenodyles forsteri)
und Konigspinguinen (Aptenodytes patagonicus)', von Klemens Ptz

Heft Nr. 137/1994 — Die kanozoische Vereisungsgeschichte der Antarktis®, von Werner U. Ehrmann
Heft Nr. 138/1994 — ,Untersuchungen stratosphérischer Aerosole vutkanischen Ursprungs und polarer
stratospharischer Wotken mit einem Mehrwelleniangen-Lidar auf Spitzbergen (79° N, 12° £},

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. 141/1894 - Satellitenaltimetrie Uber Eis — Anwendung des GEOSAT-Altimeters Uber dem
Ekstrémisen, Antarktis”, von Clemens Heidiand

Heft Nr. 142/1994 — “The 1993 Northeast Water Expedition. Scientific cruise report of RV 'Polartstern’
Arctic cruises ARK 1X/2 and 3, USCG 'Polar Bear' cruise NEWP and the NEWLand expedition®,
edited by Hans-Jdrgen Hirche and Gerhard Kattner

Heft Nr. 143/1994 — Detaillierte refraktionsseismische Untersuchungen im inneren Scoresby Sund
Ost-Grénland, von Notker Fechner

Heft Nr. 144/1994 — "Russian-German Cooperation in the Siberian Shelf Seas: Geo-System

Laptev Sea", edited by Heidemarie Kassens, Hans-Wolfgang Hubberten, Sergey M. Pryamikov

and Riudiger 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-Jurgen Hirche.

Heft Nr. 146/1994 - “Radiation Measurements at the German Antarctic Station Neumayer

1982 - 1992", by Torsten Schmidt and Gerd Kbénig-Langlo.

Heft Nr. 147/1894 — Krustenstrukturen und Verlauf des Kontinentafrandes im

Weddell-Meer / Antarktis®, von Christian Hibscher.

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

of the AW1 Research Unit Potsdam", edited by Martin Melles.

Heft Nr. 149/1994 — Die Expedition ARCTIC ‘93. Der Fahrtabschnitt ARK-1X/4 mit

FS ,Polarstern’ 1993", herausgegeben von Dieter K. Fitterer.

Heft Nr. 160/1894 — Der Energiebedarf der Pygoscelis-Pinguine: eine Synopse*, von Boris M. Gulik,
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 Mifter.

Heft Nr. 153/1994 — ,Aminoséuren und Huminstoffe im Stickstoffkreislauf polarer Meere®,

von Ulrike Hubberten.

Heft Nr. 154/1994 — “Regional and seasonal variability in the vertical distribution of mesozooplankton
in the Greenland Sea”, by Claudio Richter.
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Heft Nr. 155/1995 ~ Benthos in polaren Gewassern®, herausgegeben von Christian Wiencke und Wolf Arntz.

Heft Nr. 156/1995 ~ “An adjoint model for the determination of the mean oceanic circulation, air-sea

fluxes and mixing coefficients®, by Reiner Schiitzer.

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

von Kirsten Faht.

Heft Ne. 158/1995 ~ ,Die Deutsche Polarforschung seit der Jahrhundertwende und der EinfluB Erich von Drygalskis®,
von Cormelia Lidecke.

Heft Nr. 159/1995 — “The distribution of 30 in the Arctic Ocean: Implications for the freshwater balance of the halocline
and the sources of deep and bottom waters®, by Dorothea Bauch.

Heft Nr. 160/1995 — ,Rekonstruktion der spatquartaren Tiefenwasserzirkulation und Produktivitat im dstlichen
Siidatiantik anhand von benthischen Foraminiferenvergesellschaftungen®, von Gerhard Schmiedi.

Heft Nr. 161/1995 — ,Der EinfluB von Salinitat und Lichtintensitéat auf die Osmolytkonzentrationen, die Zellvolumina
und die Wachstumsraten der antarktischen Eisdiatomeen Chaetoceros sp. und Navicula sp. unter besonderer
Bericksichtigung der Aminosaure Profin®, von Jirgen Nothnagel.

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

Heft Nr. 163/1995 — ,Die Expedition ANTARKTIS-X1/2 mit FS ,Polarstern’ 1993/94*,

herausgegeben von Rainer Gersonde.

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

Heft Nr. 165/1995 — , Vorkommen, Verteilung und Umsatz biogener organischer Spurenstoffe: Sterole in antarktischen
Gewassern®, von Georg Hanke.

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

Heft Nz. 167/1995 — Rekonstruktionen von Paldo-Umweltparametern anhand von stabilen Isotopen und
Faunen-Vergesellschaftungen planktischer Foraminiferen im Sudatlantik®, von Hans-Stefan Niebler

Heft Nr. 168/1995 — Die Expedition ANTARKTIS XII mit F& ,Potarstern’ 1993/94.

Bericht von den Fahrtabschnitten ANT XII/1 und 2", herausgegeben von Gerhard Kattner und Dieter Karl Futterer
Heft Nr. 169/1995 ~ Medizinische Untersuchung zur Circadianrhythmik und zum Verhalten bei Uberwinterern auf siner
antarktischen Forschungsstation”, von Hans Wortmann

Hett-Nr. 170/1995 - DFG-Kolloquium: Terrestrische Geowissenschaften — Geologie und Geophysik der Antarkis.

Heft Nr. 171/1995 — Strukturentwickiung und Petrogenese des metamorphen Grundgebirges der nérdlichen
Heimfrontfiella (westliches Dronning Maud Land/Antarktika)®, von Wilfried Bauer.

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

Ergebnisse refraktionsseismischer und gravimetrischer Untersuchungen®, von Holger Mandler.

Heft Nr. 173/1995 — ,Paldozoische Akkretion am paldopazifischen Kontinentalrand der Antarktis in Nordvictorialand

— P-T-D-Geschichte und Deformationsmechanismen im Bowers Terrane®, von Stefan Matzer.

Heft Nr. 174/1895 - “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 Gmitry Bolshiyanov.

Heft Nr. 176/1995 ~ “Russian-German Cooperation: Laptev Sea System®, edited by Heidemarie Kassens,

Dieter Piepenburg, Jérn 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 Xil/4 of RV 'Polarstern’ in 1995: CTD-Report”, by Juri Sildam.

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

Heft Nr. 180/1995 —  Biogenopai und biogenes Barium als Indikatoren fUr spatquartére Produktivitdtsanderungen am
antarktischen Kontinentalhang, atlantischer Sektor”, von Wolfgang J. Bonn.

Heft Nr. 181/1995 — Die Expedition ARKTIS X/ 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 ostlichen Arktischen Ozean auf der
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 Herndndez.

Heft Nr. 185/1996 ~ " Verbreitung und Lebensweise der Aphroditen und Polynoiden (Polychaeta) im dstlichen Weddell-
meer und im Lazarevmeer {Antarktis)", von Michael Stiller.

Heft Nr. 186/1996 — “Reconstruction of Late Quaternary environmental conditions applying the natural radionuclides
29Th, *Be, #'Pa and **U: A study of deep-sea sediments from the eastern sector of the Antarctic 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 Konig-Langlo and Andreas Herber.

Heft Nr. 188/1996 — Die Expedition ANTARKTIS-XI/3 mit FS ,Polarstern’ 1994,

herausgegeben von Heinz Mifler und Hannes Grobe.

Heft Nr. 189/1996 ~ ,Die Expedition ARKTIS-VII/3 mit FS ,Polarstern’ 1990,

herausgegeben von Heinz Miller und Hannes Grobe



Hett Nr. 190/1996 - “Cruise report of the Joint Chilean-German-italian Magellan ,Victor Hensen' Campaign in 194",
edited by Wolf Arntz and Matthias Gorny.

Heft Nr. 191/1996 — , Leitfahigkeits- und Dichtemessung an Eisbohrkernen®, von Frank Withelms.

Heft Nr. 192/1996 -, Photosynthese-Charakteristika und Lebensstrategie antarktischer Makroalgen®,

von Gabriele Weykam.

Heft Nr. 193/1996 - ,Heterogene Reaktionen von NoOg und Hbr und ihr Einflu auf den Ozonabbau in der polaren
Stratosphére*, von Sabine Seisel.

Hett Nr. 194/1996 — ,Okologie und Populationsdynamik antarktischer Ophiuroiden (Echinodermata)”,

von Corinna Dahm.

Heft Nr. 195/1996 — ,Die planktische Foraminifere Neogloboquadrina pachyderma (Ehrenberg) im Weddellmeer,
Antarktis", von Doris Berberich.

Heft Nr. 196/1896 -, Untersuchungen zum Beitrag chemischer und dynamischer Prozesse zur Variabilitat des
stratosphérischen Ozons Uber der Arktis", von Birgit Heese

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

Heft Nr. 198/1996 - ,Geodynamik des Westantarktischen Rifisystems basierend auf Apatit-Spaitspuranalysen®,

von Frank Lisker.

Heft Nr. 199/1996 - “The 1993 Northeast Water Expedition. Data Report on CTD Measurements of RV ‘Polarstern’
Cruises ARKTIS 1X/2 and 3", by Gerion Budéus and Wolfgang Schneider.

Hett Nr. 200/1996 — “Stability of the Thermohaline Girculation in analytical and numerical models", by Gerrit Lohmann.
Heft Nr. 201/1996 — ,Trophische Beziehungen zwischen Makroaigen und Herbivoren in der Potter Cove

(King George-insel, Antarktis)", von Katrin lken.

Heft Nr. 202/1996 — ,Zur Verbreitung und Respiration dkologisch wichtiger Bodentiere in den Gewéassern um
Svalbard (Arktis)", von Michael K. Schmid.

Hett Nr. 203/1996 ~ ,Dynamik, Rauhigkeit und Alter des Meeteises in der Arktis — Numerische Untersuchungen mit
einem grof3skaligen Modell", von Markus Harder.

Heft Nr. 204/1996 — Zur Parametrisierung der stabilen atmospharischen Grenzschicht tiber 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 Atmosphéarenkomponenten”, von Kerstin Fieg.

Hett 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.

Hett Nr. 209/1996 - ,Klassifikation von Radarsateliitendaten zur Meereiserkennung mit Hilfe von Line-Scanner-Messun-
gen", von Axel Bochert.

Hetft Nr. 210/1996 - ,Die mit ausgewéhlten Schwémmen (Hexactinellida und Demospongiae) aus dem Weddelimeer,
Antarktis, vergesellschaftete Fauna", von Kathrin Kunzmann.

Heft Nr. 211/1996 — “Russian-German Cooperation: The Expedition TAYMYR 1995 and the Expedition KOLYMA 1985",
by Dima Yu. Bolshiyanov and Hans-W. Hubberten.

Hetft Nr. 212/1996 ~ “Surface-sediment composition and sedimentary processes in the central Arctic Ocean and along
the Eurasian Continental Margin“, by Ruediger Stein, Gennadij {. lvanov, Michael A. Levitan, and Kirsten Fahl,

Hetft Nr. 213/1896 — ,Gonadenentwicklung 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.

Hett Nr. 216/1996 — ,Rekonstruktion quartarer Klimadnderungen im atlantischen Sektor des Stidpolarmeeres anhand
von Radiolarien®, von Uta Brathauer.

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

Heft Nr. 218/1997 — “Radiation and Eddy Flux Experiment 1995 (REFLEX )", by Jorg Hartmann, Axel Bochert,
Dietmar Freese, Christoph Kottmeier, Dagmar Nage! and Andreas Reuter.

Heft Nr. 218/1997 — Die Expedition ANTARKTIS-XII mit FS ,Polarstern' 1995. Bericht vom Fahrtabschnitt ANT-XH/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-XIIl/1-2 des Forschungsschiffes ,Polarstern’ 1995/96",
herausgegeben von Ulrich Bathmann, Mike Lukas und Victor Smetacek.

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



Heft Nr. 223/1997 - Bestimmung der Meereisdicke mit seismischen und elektromagnetisch-induktiven Verfahren®,

von Christian Haas.

Heft Nr. 224/1997 - ,Tropospharische Ozonvariationen in Polarregionen, von Sitke Wessel.

Heft Nr. 225/1997 - Biologische und dkologische Unlersuchungen zur kryopetagischen Amphipodenfauna des
arktischen Meereises", von Michael Poltermann.

Heft Nr. 226/1997 — “Scientific Cruise Report of the Arctic Expedition ARK-XI/1 of RV ‘Polarstern’in 1995",

edited by Eike Rachor.

Heft Nr. 227/1997 ~ ,Der EinfluB kompatibler Substanzen und Kryoprotektoren auf die Enzyme Malatdehydrogenase
(MDH) und Glucose-8-phosphat-Dehydrogenase (G6P-DH) aus Acrosiphonia arcta (Chlorophyta) der Arktis®,

von Katharina Kick.

Heft Nr. 228/1897 ~ ,Die Verbreitung epibenthischer Mollusken im chitenischen Beagle-Kanat, von Katrin Linse.

Heft Nr. 229/1997 - ,Das Mesozooplankton im Laptevmeer und 9stlichen Nansen-Becken - Verteilung und
Gemeinschaftsstrukturen im Spatsommer”, von Hinrich Hanssen.

Heft Nr. 230/1997 — ,Modell eines adaptietbaren, rechnergestltzten, wissenschattlichen Arbeitsplatzes am
Alfred-Wegener-institut filr Polar- und Meeresforschung®, von Lutz-Peter Kurdelski

Heft Nr. 231/1997 -, Zur C)kologie arktischer und antarktischer Fische: Aktivitat, Sinnesleistungen und Verhatten®,

von Christopher Zimmermann

Heft Nr. 232/1997 — Persistente chlororganische Verbindungen in hochantarktischen Fischen®,

von Stephan Zirnimermann

Heft Nr. 233/1997 ~ ,Zur Okologie des Dimethylsuifoniumpropionat (DMSP)-Gehaltes temperierter und polarer
Phytoplanktongemeinschaften im Vergleich mit Laborkuituren der Coccolithophoride Emiliania huxfeyi und der antarkti-
schen Diatomee Nitzschia lecointef', von Doris Meyerdierks.

Heft Nr. 234/1997 - ,Die Expedition ARCTIC '96 des FS ,Polarstern’ (ARK XIH) mit der Arctic Climate System Study
(ACSYS)", von Ernst Augstein und den Fahrtteiilnehmern.

Heft Nr. 235/1997 — ,Polonium-210 und Blei-219 im Sudpolarmeer: Natlrliche Tracer filr biclogische und
hydrographische Prozesse im Oberflachenwasser des Antarktischen Zirkumpotarstroms und des Weddellmeeres®,

von Jana Friedrich

Heft Nr. 236/1997 — “Determination of atmospheric trace gas amounts and corresponding naturat isotopic ratios by
means of ground-based FTIR spectroscopy in the high Arctic", by Arndt Meier.

Heft Nr. 237/1997 ~ "Russian-German Cooperation: The Expedition TAYMYR/SEVERNAYA ZEMLYA 1996",

edited by Martin Melles, Birgit Hagedorn and Dmitri Yu. Bolshiyanov

Heft Nr. 238/1997 ~ “Life strategy and ecophysiology of Antarctic macroalgae®, by lvan M. Gémez.

Heft Nr. 239/1997 — Die Expedition ANTARKTIS X|ii/4-5 des Forschungsschiffes ,Polarstern’ 1996",

herausgegeben von Eberhard Fahrbach und Dieter Gerdes.

Heft Nr. 240/1997 - ,Untersuchungen zur Chrom-Speziation in Meerwasser, Meereis und Schnee aus ausgewahlten
Gebieten der Arktis®, von Heide Giese.

Heft Nr. 241/1997 - “Late Quaternary glacial history and paleoceanographic reconstructions along the East Greenfand
continental margin: Evidence from high-resolution records of stable isotopes and ice-tafted debris®, by Seung-li Nam.
Heft Nr. 242/1997 —~ “Thermal, hydrological and geochemical dynamics of the active layer at a continuous permafrost site,
Taymyr Peninsula, Siberia“, by Julia Boike.

Heft Nr. 243/1997 — ,Zur Paldoozeanographie hoher Breiten: Stellvertreterdaten aus Foraminiferen®,

von Andreas Mackensen.

Heft Nr. 244/1997 - “The Geophysical Observatory at Neumayer Station, Antarctica, Geomagnetic and seismological
observations in 1995 and 1996", by Aifons Eckstalier, Thomas Schmidt, Viola Graw, Christian Miiler and Johannes
Rogenhagen.

Heft Nr. 245/1997 — , Temperaturbedart und Biogeographie mariner Makroalgen - Anpassung mariner Makroalgen

an tiefe Temperaturen, von Bettina Bischoff-Basmann.

Heft Nr. 246/1997 — ,Okologische Untersuchungen zur Fauna des arktischen Meereises", von Christine Friedrich.
Heft Nr. 247/1997 — Entstehung und Modifizierung von marinen gelosten organischen Substanzen®, von Berit Kirchhoff.
Heft Nr. 248/1997 ~ “Laptev Sea System: Expeditions in 1995, edited by Heidemarie Kassens.

Heft Nr. 249/1997 - “The Expedition ANTARKTIS XI1)/3 (EASIZ {) of RV 'Polarstern’ to the eastern Weddell Sea in 1996°,
edited by Wolf Arntz and Julian Guit.

Heft Nr. 250/1997 -, Vergieichende Untersuchungen zur Okologie und Biodiversitét des Mega-Epibenthos der Arktis
und Antarktis”, von Adreas Starmans.

Heft Nr. 251/1997 ~  Zeitliche und rdumliche Verteilung von Mineralvergeselischaftungen in spatquartaren Sedimenten
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