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1. SUMMARY AND ITINERARY

Summary

Target areas of Expedition PS93.1 were the NE Greenland continental margin, the central
Fram Strait and the western Svalbard margin (Fig. 1). The overall scientific goal of the
marine-geological research program is to investigate the variability of key environmental
parameters during warm periods (interglacials) of the geological past. Of special interest are
the last interglacial (Eemian, ca. 130-120 ka) and the Holocene (last ca. 12 ka). For this
purpose, long sediment cores from potential areas with high sediment accumulation are
needed. Besides the main geological program, some complementary oceanographic,
biological and air-chemical programs as well as a “Floating University” were carried out.

Key activities of the expedition can be summarized as follows:

* A detailed geological coring program (4 x Kastenlot corer, 22 x gravity corer, 29 x
Giant Box Corer, 11 x Multicorer) was carried out in Fram Strait, Greenland Sea and
East Greenland continental shelf (Fig. 1; Table 1). High-quality long sediment cores
were recovered that will allow detailed reconstructions of the Greenland ice sheet
history, the sea-ice variability and changes in water mass circulation on different time
scales including the Holocene and the Eemian.

* During transit and within the main working areas, Hydrosweep and Parasound were
running continuously, resulting in about 4000 km of high-quality profiles that were the
basis for the precise selection of coring stations.

* The geoscientific program was supplemented by additional activities related to
oceanography (recovery and deployment of moorings systems, deployment of sea
gliders and underway CTD) (Fig. 2; Table 2), biology (collecting 123 phytoplankton
samples that will be further isolated and analysed at the AWI to assess the
biodiversity and biogeography of Arctic phytoplankton species), and atmosphere-
chemistry (continuous and automatic measurements of isotopic signatures of water
vapour over the Arctic Ocean).

* As major part of Expedition PS93.1, a “Floating University” was held onboard
Polarstern under the umbrella of the International Research Training Group
“Processes and impacts of climate change in the North Atlantic Ocean and the
Canadian Arctic - ArcTrain”. Within this program, 20 Canadian and German PhD
students were introduced to all technical aspects of field work in marine sciences as
well as to the concepts of teamwork, interdisciplinary and international collaboration.
All the ArcTrain students have done an excellent job and contributed significantly to
the success of this expedition.

Itinerary

Polarstern left Longyearbyen on June 29 around noon, onboard 44 crew members and 50
scientists, helicopter pilots, and technicians from twelve different countries. First target area
was the central Fram Strait where several oceanographic mooring systems were left behind
last summer because of extreme sea-ice conditions and lack of ship time. We reached the
first station on June 30. The search for the first mooring system remained unsuccessful,
however, a new mooring was deployed at the same location. 10-20 miles towards the west,
the search activities were more successful, and at the end of the day three mooring systems
were recovered. Around midnight, the first geological coring station was carried-out, and a
7.5 m long kastenlot core was recovered (Fig. 2; Station PS93/006: 79°12.2’N, 04°40.0°'W;
water depth 1570 m).

In the early morning of July 01, we sighted the first sea ice at 79°14’N, 04°30’E, four hours
later we encountered the first sea ice directly (Fig. 3). Steaming towards the west we carried



out a Hydrosweep and Parasound site survey. On July 03 we reached the East Greenland
continental shelf. Based on Parasound data from last year's cruise we selected some
locations where very old sediments or rocks might outcrop at the seafloor. Coring activities
by means of a gravity corer, however, remained unsuccessful. Thus, we steamed further
towards the north, and reached the polynya east of NE Greenland on July 04, where several
geological, biological and oceanographic stations were carried-out.

On July 05, we reached the northern edge of the polynia, the northernmost part of our study
area, where we met “old friends: Yngve Kristoffersen and Audun Tholfson, two Norwegian
colleagues, whom along with their hovercraft we took to the central Arctic Ocean where we
left them on 30 August 2014 on a large ice floe near the Lomonosov Ridge (Fig. 4). Within
the last ten months — during the winter in complete darkness — the ice floe with the camp,
hovercraft and its two passengers on board drifted through the entire Arctic Ocean (Fig. 4).
After intense discussions, phone calls, etc. we agreed to recover all the dangerous goods
and that Yngve Kristoffersen and the hovercraft will continue the drift experiment, and Audun
Tholfson will come onboard Polarstern (Yngve Kristoffersen ended the FRAM-2014/15 Ice
Drift Experiment on August 18 successfully; Fig. 4).

July 07 to July 09 were dominated by intense coring and sampling activities of the geologists
along the East Greenland continental margin between 81° and 79°N. On July 10, we were
steaming towards the east, the central Fram Strait, to recover and deploy, respectively, three
mooring systems (Fig. 2; Stations PS93/033 to /035). After having finished the
oceanographic station work, we started the way back towards the west, towards the ice
edge. During this transit we shortly stopped for one gravity corer run on Hovgaard Ridge, a
location where we failed last year (Fig. 2; Station PS93/037). This time we were successful
and recovered a short but good core. During transit, we successfully used the “Underway
CTD” to get continuous temperature and salinity profiles.

On July 12, two long cores with several metres of Holocene sediments were recovered that
will allow a detailed study of short- und long-term climate-variability during the last about
12000 years. With this successful coring event we finished our research program in the
western ice-covered East Greenland shelf area and steamed towards the SE, about 120 nm
through the partly heavy ice. On July 14, early in the morning, we reached our next station,
since long time the first again out of the ice. Besides geological and biological sampling
activities, two “sea gliders” were deployed (Fig. 2). These instruments are able to actively
dive up and down and measure temperature, pressure and salinity. A final multidisciplinary
station with all gears, i.e., CTD, multinet, giant box corer, multicorer, and gravity corer was
carried out, followed by a 12-hours hydrosweep survey, the absolute end of the PS93.1
research!

On July 18 at 10:30 am, Polarstern arrived in Tromsg.
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Fig. 1: Cruise track of Expedition PS93.1




Fig. 2: Stations of Expedition PS93.1. Geological stations, moorings stations and the area of
deployment of the sea gliders are indicated. In addition, biological and oceanographic stations were
carried-out that are not indicated here (For details and station numbers see Chapters 4 and 5).



Fig. 3: Sea-ice concentration on (a) 25 May, (b) 30 June, (c) 05 July, and (d) 13 July 2015. The
position of Polarstern (red star) at the specific day is indicated. Yellow circle in (c) indiactes position of
the FRAM-2014/15 Ice Drift Station.



Fig. 4: FRAM-2014/15 Ice Drift Experiment. Arrival/landing of helicopter at the FRAM-2014/15 Ice Dirift
Station on 05 July 2015. Red circle marks hovercraft, red rectangle the ice camp (Photo: R.
Stein/AWI); (b) Hovercraft Sabvabaa (Photo: R. Stein/AWI); (c) Drift track of FRAM-2014/15 Ice Dirift
Station from 30 August 2014 to 18 August 2015 (sabvabaa.nersc.no).



Table 1. Geological stations of Expedition PS93.1



Table 2. Mooring deployments and recoveries during PS93.1. The different instruments on the
moorings are given and it is indicated what the instruments measured when. The abbreviations for the
variables are “vel’=velocity, “T"=temperature, “S”=salinity, “P”=pressure and the abbreviations for the
instruments are “ADCP QM”=Quarter Master (150kHz) acoustic Doppler current profiler, “SBE
377=Seabird microcat, “RCM”=Aanderaa Rotor Current Meter.



