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1. Introduction

The DaSSaP cruise with HDMS Lauge Koch took place August 13" to 18" 2021 and focused
on retrieval of information on the southern Davis Strait area off West Greenland.

DaSSaP stands for ‘Davis Strait Site Survey and Paleo-studies’. The purpose of the cruise
was to acquire high-resolution acoustic data and make sediment sampling in support of the
International Ocean Discovery Project proposal no. 962 (IODP-962) drilling in Davis Strait. A
second objective was to carry out paleoenvironmental and paleoceanographic studies of this
important area, which forms an important gateway for transport of water from the Arctic
Ocean to the North Atlantic region.

The DaSSaP cruise also contributed to the Danish ECOTIP Horizon 2020 project “Arctic
biodiversity change and its consequences” (grant no. 869383), the Danish Geocenter project
“Eem for the future” (2021-22), the Danish VILLUM young investigator project “Past and Fu-
ture Dynamics of the Greenland Ice Sheet: what is the Ocean hiding?”(2015-2021), the Nor-
wegian Research Council project CAGE (WP6) “Methane, Ocean Acidification and CO,”
(grant no. 223259), and the Danish DDF projects G-Ice (grant no. 7014-00113B) and Green-
Shelf (grant no. 0135-00165B). Finally, the participating geology student at KU Emilie Rosen-
dal Bennedsen will use DaSSaP data for her Master project, supervised by Camilla S. An-
dresen (GEUS).

1.1 Acknowledgements

The cruise was supported by a grant to the DaSSaP project by the Danish Centre for Marine
Research (DCH, project no. 2021-05). This grant covered travel, daily allowance and accom-
modation expenses, round trip Denmark-Greenland freight of equipment and samples, use
of DCH owned equipment and engineer salary.

The coring equipment was supplied by the Geological Survey of Denmark and Greenland
(GEUS) and the Sparker system was supplied by Aarhus University (AU).

Workhours for T. Nielsen was supported by GEUS. Additional costs for consumables and
travel were covered by the DFF project G-Ice. T.L. Rasmussen was supported by the Nor-
wegian Research Council.

The success of the cruise strongly depended on the onshore technical help from John
Boserup (GEUS), Per Trinhammer (AU) and Eik E. Britsch (DTU-Aqua), and especially by
the operational skills of Captain Trygve R. Avlund and the crew of HDMS Lauge Koch and

their help with handling the equipment and sediment sampling on board.

We thank all for their valuable efforts in making the DaSSaP cruise a success.
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The DaSSaP team

Figure 1 The DaSSaP research team surrounded by their equipment and work containers
on HDMS Lauge Koch aft deck. The team was composed of scientists, students and tech-
nician from the Geological Survey of Denmark and Greenland (GEUS), Aarhus University
(AU), Tromsg University (UiT), Copenhagen University (KU) and DTU-Aqua.
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2. Cruise objectives

A main uncertainty in assessing global sea-level rise during a warming climate is understand-
ing the behaviour of modern ice sheets. To address this, the IODP-962 project will assess
the history of the south Greenland Ice Sheet (GrlS) back in time and its interaction with ocean
circulation, climate, greenhouse gases and sea-level by drilling into sediment drifts and gla-
cial deposits of presumed Neogene age.

For this, the southern Davis Strait provides a unique setting due to a recently discovered
interfingering between interglacial drift deposits and glacial debris flow deposits. By its prox-
imity to GrIS, and because it provides a bathymetric hurdle for water exchange between the
North Atlantic and Arctic oceans, Davis Strait is well suited for paleoenvironmental and
paleoceanographic studies.

The current selection of IODP-962 drilling sites is based on low-resolution (7-10 m) seismic
data. Yet, for safety and environmental issues, high-resolution seismic data is warranted prior
to drilling. As conventional IODP drilling will not sample the uppermost sub-seabed section,
shallow sediment coring is needed to close this gab.

Thus, the primary objectives of the DaSSaP cruise were:

1) to provide site survey data for the IODP-962 drilling sites, in particular the three pri-
mary sites (Fig. 2), by acquire highly-resolution acoustic and bathymetric data

2) to sample seabed and near-seabed sediments by taking HAPS, Rumohr and gravity
cores at the vicinity of the IODP primary sites (Fig. 2)

3) preform CTD (Conductivity-Temperature-Depth measurement) casts for calibration
of the bathymetry data and obtaining information on the modern setting for compari-
son with past changes in environment and ocean currents.
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Figure 2. DaSSaP study area on the southern Davis Strait, showing the positions of IODP
drilling site DAVIS-01 to -09. The scheduled acoustic runline paths 1 to 5 were planned to
pass through all nine IODP drilling sites and with double pass of the three primary drilling
sites (red dots). The sediment sampling stations were planned to take place at the three
IODP primary drilling sites.
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3. General survey information

Mobilization of cruise equipment and containers took place on 11" and 12 of August 2021
in Nuuk harbour (West Greenland).

The 5-days long DaSSaP cruise started when the vessel departed from Nuuk 13" of August
at 8:00 hrs local time (UTC-3). Due to stormy weather, the first 30 hours of the cruise-time
was spent in the inner Godthabsfjorden (‘Radfiske dybet’), sheltering from the strong wind
and waves in the open sea off west Greenland. The time was used to finalize the mobilization,
testing the equipment and training scientists and ship crews in deck routines. On the 14™ of
August at c. 14:00 hrs the transit to the survey area on Davis Strait finally started. After nearly
10 hours of transit the survey began the 14" of August around 23:30 hrs and ended by mid-
night the 17™ of August, where the transit back to Nuuk started. The ship returned to the
harbour the 18" of August around 10:00 hrs, and at 13:00 hrs the DaSSaP scientists disem-
barked the ship.

The bad weather that postponed the transit to the survey area also created waves and swells
that hampered deployment of the Sparker system and prevented sediment sampling during
the first 24 hours after arrival at the survey area. During the following days, the wind and
waves calmed down.

A few technical problems arose during the cruise. Due to mechanical issues on the launching
system, acquisition of CTD data was prevented during the cruise. To provide the necessary
water column data, vertical Rapid Casts were made instead.

Unfortunately, it turned out that the water depth at the DaSSaP survey area was too big for
the single-channel Sparker system, and thus data acquisition with this system failed despite
repeated attempts with different setups and long-distance help via e-mails from expert Per
Trinhammer (AU). However, the onboard subbottom profiler and multibeam systems worked
well.

During the 5 days of surveying a total of 39 combined Multibeam Bathymetry and Subbottom
Profiler lines (incl. 3 site survey grids), 8 Gravity cores, 3 Rumohr cores and 4 Rapid Casts
were acquired. Bearing in mind the weather and sea conditions that hampered data acquisi-
tion during parts of the cruise, this is considered a success.

3.1 List of DaSSaP participants

Tove Nielsen (lead, senior researcher, GEUS) — Acoustics

Marit-Solveig Seidenkrantz (co-lead, professor, Aarhus University) — Sediment sampling
Tine Lander Rasmussen (professor, Tromsg University) — Sediment sampling

Katrine Juul Andresen (ass. professor, Aarhus University) — Acoustics

Eik Ehlert Britsch (engineer, DTU-Aqua) — DTH equipment & Rapid Cast

Ole Bennike (senior researcher, GEUS) — Sediment sampling

Adrian Lopez Quirds (postdoc, Aarhus University) — Sediment sampling / Acoustics
Tuomas Junna (PhD-student, Aarhus University) — Sediment sampling / Acoustics

Emilie Rosendal Bennedsen (master-student, Copenhagen University) — Sediment sampling
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4. Methods and Equipment

Acoustic data were gathered by simultaneous acquisition of Multibeam Bathymetry (MB)
soundings and Subbottom Profiler (SbP) data. The MB data provided seafloor morphology
and gave information of the general seabed conditions and sedimentary processes. The SbP
data imaged the shallowest sub-seabed setting and resolved the layers to a very high reso-
lution. A plan of supplementing the MB and SbP data with acquisition of high-resolution Spar-
ker data was abandoned as it turned out that the water depth within the survey area was too
big for the Sparker System.

Sediment sampling was made by Gravity coring (GC) and Rumohr coring (RC) in order to
make ground-truthing for the interpretation of the acoustic data and provide stratigraphy and
age models for the youngest deposits and paleo-oceanographic information of the shallower
sub-seabed sections at the three primary IODP drilling sites. A HAPS was deployed at the
first (testing) station in order to test, if this equipment could be used to retrieve undisturbed
surface samples, but bottom currents were too strong and it was decided not to use the HAPS
again during the cruise, as time was too limited to risk unsuccessful deployments. As more
than one sampling type (i.e., one or more GC, RC and RP) were often placed in close prox-
imity, the various samplings were grouped under a common Station number. The coupling
between Station (ST) number and the various cores are listed in Appendix 3.

CTD measurements of modern water mass parameter was abandoned because the CTD
arm on the A-frame got stucked, preventing the use of the CTD equipment. Sampling of the
necessary water column data was therefore done by making vertical Rapid Casts (RP) while
keeping the ship still and turning off the propellers.

During the cruise, the following equipment were in use:

* Hull-mounted Multibeam echosounder (MB) (Reson SeaBat7160)

* Hull-mounted Sub-bottom Profiler (SbP) (Innomar ses-2000 — Deep)

* Ship-mounted Rapid Cast (RP) SVP hydrography system

» Ship-mounted Seabird SBE 21 SeaCat thermosalinograph (Ferry Box)
» A-frame and steel wire winch (A-frame system)

* 6 m Gravity corer (GC)

* Rumohr corer (RC)

The configuration of the containers, A-frame and winches on the aft deck is shown in Figure
3. During the DaSSaP cruise, the laboratory container was used as control room for the
acoustic acquisition, enabled by linking-up the MB and SbP computers via remote desktop
connections. This arrangement was setup to enable the surveyor to control both MB and SbP
during the simultaneous acquisition. Communication between the laboratory container and
the bridge took place by walkie-talkies.
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Figure 3. Configuration of containers, A-frame and winches at the aft deck. During the
DaSSaP cruise, the laboratory container was used as acoustic control room and the sedi-
ment cores and samples were stored in the non-cooled container. The CTD was not in use
during the DaSSaP cruise.

4.1 Navigation and sample position

The positioning was supplied by the ships DGPS navigational system that came from a
POSMV module. The position of the sediment sampling sites was determined by readings
on the bridge at the time the equipment was at the bottom. The start and end position for the
Rapid Casts were likewise read on the bridge. During acoustic acquisition, the ships naviga-
tion was fed into the recording software for the MB and SbP, i.e., Seabat 7125 Ul and
SESWIN, respectively, together with the NaviPac, NaviScan and Helmsmann Display soft-
ware.

4.2 Subbotttom Profiler

For mapping of the shallow sub-seabed, the Innomar SES-2000 Deep Sub-Bottom Profiler
was used. The instrument is hull-mounted on the ship and is connected to a motion sensor
for recording the heave, pitch and roll variations. The SES-2000 Deep instrument is a Nar-
row-Beam Parametric subbottom profiler system of the pinger type, with a fixed high-fre-
quency (HF) component of 35 kHz and a low-frequency (LF) range of 2-7 kHz.

The coupling of the instrument to the ship’s navigation and clock, as well as the general
surveying settings for the SbP during the DaSSaP cruise can be found in Appendix 1.
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Both HF and LF data was acquired and stored. The naming of the runlines followed the
numbering of the planned main lines (see Fig. 2), e.g., DaSSaP_01 for planned runline 1,
followed by +/- 1000, 2000 etc for the parallel staggered lines on either side of the main line,
e.g., DaSSaP_01_+1000.

The stored Innomar data files were named ‘cruise year date time_data type frequency type’,
e.g., ‘DaSSap20210814002106_RAW_HF’. The coupling between runlines and SbP data-
files are listed in Appendix 2. Data was stored in both RAW, SES and SEGY format.

4.3 Multibeam Bathymetry

For areal mapping of the seabed bathymetry, the hull-mounted multibeam echosounder sys-
tem Reson SeaBat 7160 was used. This system has a primary frequency of 44 kHz and a
variable swath coverage depending on the water depth. See Appendix 1 for more information
of the surveying settings for the MB during the cruise.

The stored Multibeam Bathymetry data files were named ‘Ship_year date time_line number,
e.g., ‘LAKO_2115Aug012725_1N002’. The coupling between runlines and MB datafiles are
listed in Appendix 2. For naming of runlines, see section 4.2 above.

4.4 Gravity Cores

For coring, a 6-m long gravity corer (GC) with an inner plastic corer liner diameter of 12 cm
was used. The corer weights 750 kilo when empty and ca. 1000 kilo if filled with sediments.
The system was launched and retrieved at the starboard side of the ship, using the A-frame
system. When on deck, the core catcher was sampled first. Hereafter the gravity core liner
was cut into 1 m sections that was capped, sealed, and marked before stored cold for later
onshore investigations.

Naming and numbering of GC cores and core-sections, as well as rapid casts, follow the
concept ‘ship year -cruise name -station number -cast number sampling type’ (HAPS, R =
Rumohr; G= Gravity, Rapid =Rapid cast), e.g., LK21-DaSSaP-ST2-11G. Gravity cores were
cut into ca. 1-m section on board, with “section 1” being the first section pulled out of the
corer, i.e. the deepest section. Each section was capped, labelled, and taped for transport.
The coupling between sampling Station (ST) number and the various GC cores are listed in
Appendix 3.

4.5 Rumohr Cores

A Rumohr corer (RC) system was used for undisturbed sampling of the seabed sediments.
The weight of the corer is 80 kg. The plastic core liner was 75 mm in diameter and the length
varied between 1m and 2m. The system was deployed from the ships starboard side using
the A-frame system.

When on deck, the core was kept in a vertical position before the water was extracted from
the liner using a thin hose and syringes. Subsequently the top sediment was covered by a
disk of flower foam, the plastic liner was cut to length and the core was capped and taped at
both ends. None of the Rumohr cores has to be cut into sections. Naming and numbering of
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Rumohr cores follow the concept described in section 4.4 (with “R” designating “Rumohr
core”). See Appendix 3 for coupling between sampling station numbers and the various RC
cores.

4.6 Water properties

Throughout the cruise temperature and salinity were measured continuously in the surface
layer (5 m below sea surface) by the ship-mounted Seabird SBE 21 SeaCat thermosalino-
graph system (or ‘Ferry Box’), and data simultaneous stored with position and time in the
instrument memory.

Vertical profiles of water properties (depth, sound velocity, temperature) were acquired at
selected positions using the ship-mounted Rapid Cast SVP hydrography system. During this
procedure, the measurement probe was lowered down through the water coloumn from the
ship stern at the lower aft deck, while keeping the ship still and turn off the propellers. Naming
and numbering of the casts following the concept described in section 4.4 (with “Rapid” des-
ignating “Rapid Cast”). See Appendix 3 for the coupling between station numbers and the
various Rapid Casts.
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5. Survey journal

Surveying took place 24 hours per day and acoustic acquisition, sediment sampling and
Rapid Casts were preformed both day and night. During the cruise the science party took
shifts, ensuring experienced personnel to be on duty at all shifts. The shifts between acoustic
acquisition and sediment sampling operations had to be organized on a daily basis due to
weather conditions and to ensure that the only DaSSaP technician on board could get the
necessary rest.

All DaSSaP people participated in the mobilization operation that also involved containers
and equipment for the subsequent ICAROS cruise. Due to shortage of a second technician
in the DaSSaP team, and despite good help from the ship crew, the mobilization ended up
stretching over 274 days. Some of the time spent was however, made up at the end of the
DaSSaP cruise as de-mobilizing of equipment and containers in turn was carried out by the
following ICAROS cruise team.

Weather and sea conditions were changing over the 5 days the cruise lasted, starting with
strong winds that created high seas and swells, followed by some days of suitable surveying
conditions (albeit with still fairly large swells), and ending with increasingly more wind and
waves on the return trip to Nuuk. An overview of the weather and sea conditions is shown in
Table 1.

Lists of acquired Multibeam Bathymetry (MB) and Subbottom Profiler (SbP) lines are shown
in Appendix 2. Information on sediment sampling stations and equipment type, i.e., HAPS,
Rumohr core (RC) and Gravity core (GC), is shown in Appendix 3, which also list the pre-
formed Rapid Casts (RP) profiles.

Table 1 — Weather and sea conditions during the DaSSaP cruise

Date Wind Sea Tempera- Comments
tur
13-08-2021 NE to SW, 5-9 Calm 12-18°C In Godthabsfjorden due to
m/s bad weather in Davis
Strait
14-08-2021 SW to SE, Calm to 8-16°C Left the fjord at lunch
6-10 m/s moderate time, headed for survey
area
15-08-2021 S, 3-9m/s Moderate 7-8°C High swells in survey area
16-08-2021 SW-SE Low to 6-7°C Swells and waves calmed
5-6 m/s moderate down
17-08-2021 SE-E, 3-8 m/s Low 5-7°C Wind increased during the
night
18-08-2021 SE 8 m/s Moderate 50C In Nuuk at lunch time
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5.1 Daily activity report

All following indications of time refer to local Western Greenland Standard (UTC-3) time.
References to line names and sampling station numbers in the daily activity report below can
be found in Appendix 2 and 3.

11/8-2021: Mobilization of equipment and containers for the DaSSaP and ICAROS cruises
in Nuuk harbour.

12/8-2021: Continued mobilization of DaSSaP and ICAROS equipment. DaSSaP team em-
barking the ship in Nuuk harbour at 10:30 hrs. Due to storm warning, equipment and con-
tainers on deck was lashed in the evening, in order to prepare the ship for a possible SAR
(Search and Rescue) event.

13/8-2021: Departure from Nuuk at 8:00 hrs, heading for the inner Godthabsfjord (Nuup
Kangerlua) to shelter from the storm in Davis Strait. Mobilization continued during transit. At
9:00 hrs, presentation to the ship crew on the purpose of the DaSSaP cruise. Arrived
‘Radfiske Dybet’ at 11:30 hrs and lay still in calm sea. Mobilization finalized at 16:00 hrs and
wet testing of equipment and training of students and ship crew in handling the coring equip-
ment started. Sampling test with HAPS and RC at Station 1A failed. Moved to deeper water
in the fjord system (‘Ummanaq Sullua’) and successfully sampled RC, GC and made RP at
Station 1B. At 20:30 hrs successful test of MB, SbP and logging of navigation data. At 21:30
hrs returned to ‘Radfiske dybet’ for the night.

14/8-2021: Still in ‘Radfiske dybet’. At 8:00 hrs to 12:00 hrs, worked to optimize the configu-
rations of the Sparker catamaran and streamer system at the starboard side of the ship, and
tested the draft through the water without firing the catamaran. At 12:30 hrs returned to
Station 1B and successfully tested the RP system while laying still with the propellers turned
off. At 14:00 hrs left Godthabsfjord and headed for the eastern end of planned acoustic run-
line 1 (Fig. 2). At 23:30 hrs start of runline 1 with MB and SbP (no Sparker due to wind and
wave).

15/8-2021: Continued acquisition of MB and SbP along planned acoustic runlines (Fig. 1).
Sea conditions still not suitable for Sparker acquisition. At 15:00 hrs, grid of planned acoustic
lines finalized. Made site survey grid with MB and SbP at the DAVIS-03 site. At 16:30 hrs
transit to DAVIS-04 to make site survey here, acquiring MB and SbP parallel staggered to
runline 1. At 20:00 hrs, finalized the DAVIS-04 site survey grid. Tested sea conditions for
possible GC and Sparker — still too high waves and swells. Made RP (Station 2) at DAVIS-
04 site and started transit toward DAVIS-09 site, acquiring MB and SbP parallel staggered
to runline 2. At 22:00 hrs arrived DAVIS-09 site and started site survey. Site survey grid
completed at 23:30.

16/8-2021: Started sediment sampling at the DAVIS-09 site around midnight. Made RP (Sta-
tion 3). Attempt to take RC (Station 3) failed as the equipment was caught be the strong
surface current. At 1:20 hrs, GC (Station 3) on deck. At 2:00 hrs, prepared for Sparker sur-
veying. No return signal despite several attempts to change acquisition layout and
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parameters. At 9:00 hrs, the Sparker surveying was abandoned. Returned to DAVIS-04 site
to resume sediment sampling, acquiring MB and SbP parallel staggered to runline 2 during
transit. At 11:00 hrs to 15:00 hrs, retrieved 2 GC (Station 2). Transit to DAVIS-03 site, ac-
quiring MB and SbP parallel staggered to runline 1. Arrived the site at 19:00 hrs and started
sampling. Took 2 GC, 2 RC and one RP (all Station 4). At 23:45 hrs, headed eastward to
reach shallower water depth for a new Sparker test, acquiring MB and SbP parallel staggered
to runline 1.

17/8-2021: Started Sparker test around midnight at 750 m water depth. Retrieved the Spar-
ker gear at 0:30 hrs as it did not work properly at the water depths within the survey area.
Returned to the area around DAVIS-04 and started additional MB and SbP surveying east of
this site at 01:00 hrs to map iceberg plough marks. Stopped for sampling at 12:45 hrs, re-
trieved one GC between ploughmarks (Station 5) and one GC within a ploughmark (Station
6). Further coring was deemed unsafe due to increasing wind and waves, so the MB and
SbP surveying in the area was resumed. At 21:45 hrs, transit back to Nuuk started by heading
westwards, acquiring MB and SbP parallel staggered to runline 1.

18/8-2021: Continued acquisition of MB and SbP until DAVIS-03 site was reached. At 00:30
hrs, surveying stopped and transit back to Nuuk continued full speed. Arrived Nuuk harbour
at 10:00 hrs. Packed Sparker equipment and DaSSaP cores, cleaned deck and container,
and copied MB, SbP, navigation and RP data to external harddisks. At 13:00 hrs, DaSSaP
scientists disembarked the ship.
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6. Results

General survey results and preliminary observations are summarized below.

Overall, the quality of the acquired Subbottom Profiler and Multibeam Bathymetry data was
fair to good and useable for the project purpose, and the planned runline grid was completed.
The quality and length of the sediment cores was satisfactory when taking the coarse and
hard sediment with many pebbles into account. Moreover, considering the few days of rea-
sonable working weather, we are pleased that we managed to core all three primary IODP
drilling sites. In addition, we managed to sample a few additional core sites added based on
interesting features (plowmarks) identified through some additional Subbottom Profiler and
Multibeam investigations.

57°00'W 56°00'W 55°00'W
L . 2 b L . L . " N it

& 1a+b

57°00'W 56°00'W 55°00"'W

0 10 20 30 40 50km
- 1 1

Figure 4 Overview of acoustic lines (red) collected during the DaSSaP cruise. Multibeam
Bathymetry and Subbottom Profiler data were acquired simultaneous along each line.
Green stars and labels indicate position and number of the sediment sampling stations.
Note the small site surveys covering the three primary IODP drilling sites DAVIS-03, 04 and
09, which are covered by sampling Stations 4, 2 and 3, respectively (see Fig. 2).

6.1 Acoustic data

The acoustic survey in the Davis Strait started in the eastern end of the study area by simul-
taneous acquisition of MB and SbP data along the planned runlines, connecting and crossing
all nine proposed IODP drilling sites (see Figs. 2 and 3), followed by small dense survey grids
over all the three primary IODP sites, i.e. DAVIS-03, -04 and 09 (Fig. 3).
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The observation of several large iceberg ploughmarks in the vicinity of primary IODP drilling
site DAVIS-04 (Fig. 2) required extra focus, and thus additional acoustic acquisition was
made in that area (Figs. 4 and 5).

After then cruise, the SbP data were loaded into the seismic interpretation programs ‘Petrel’
and ‘KingdomSuite’ at GEUS and AAU, respectively, for further processing and analysis.
Processing and interpretation of the MB data will likewise be performed both at GEUS and
at AAU in near future.

TWT
ms

-1070-

-1080

-1080

-1100-

Figure 5 Subbottom Profile (left; Petrel version) and Multibeam Bathymetry mosaic (right;
onboard version) showing the iceberg ploughed area of sediment sample Stations 5 and 6
(see Fig. 4). The red dot on the mosaic show position of Station 6 within a deep plough-
mark.

6.2 Sediment samples

A preliminary investigation of the content of the gravity cores was made during the cruise by
inspection of the sediments in the core catcher and at either ends of the core sections.

Generally, the Gravity cores taken at the DAVIS-04 and -09 drilling sites on top of the con-
tourite ridge were relatively coarse grained and thus penetration was therefore low (between
47, 52, and 116 cm) here. At the deeper-water stations, sediments were on average finer-
grained, albeit still with pebble and stones. However, here the finer-grained sediments al-
lowed retrieval of 116-538 cm long gravity cores at the deeper sites in Davis Strait. At our
test site in Godthabsfjorden, the very soft sediments resulted in overshooting of the core and
loss of top sediments; 578 cm sediment was recovered.

After the cruise, all DaSSaP Gravity cores from Davis Strait have been opened, checked,
and photographed in the laboratory at Aarhus University — see figure 6. Preliminary investi-
gations indicate that most of the sediments are from the last glacial period. The Gravity core
from the Godthabsfjord test site has not yet been opened. However, here the very soft sedi-
ments suggests that the core represents Holocene deposits.
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Figure 6 Opening of DASSAP gravity cores in the laboratory at Aarhus University. The
cores show a wide variety of lithologies. Some sections had a greenish color upon opening
(Photo C. Pearce, AAU).

Four Rumohr cores were successfully retrieved, although all were very short only 22-25 cm
long. None of the Rumohr cores have yet been opened in the laboratory.

6.3 Water properties

The Ferry Box data were logged through the entire cruise for scientific purpose, and the result
are shown in figure 7.

The data from the Rapid Castes will be used to analyse the various water column properties
at the sample stations, and to calculate the water column sound velocity to be used for cali-
bration of the acquired Multibeam bathymetry data.

Figure 7 Ferry Box data measured 5 m below sea-surface along the DaSSaP cruise track.
Left — Salinity (psu) ; Right — Temperature (C)
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7. Appendices

Appendix 1 — DaSSaP 2021 Instrument settings
Appendix 2 — DaSSaP 2021 Acoustic line log

Appendix 3 — DaSSaP 2021 Sampling and cast list
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DASSAP 2021

APPENDIX 1

Acoustic instrument settings

Instrument type

315 string Longitude
515 string Latitude

SIS string UTMX

SIS string UTMY

315 string 3

315 string 4

SIS string 7

SIS string 8

Standard UTM Conversion
Transducer depth

LF Frekvens

HF Frekvens

Sound velocity

Time stamp on .ses files

Inmomar SE5-2000 Deep, Narrow-Beam Parametric Sub-bottom Profiler
1

2

5

i

Fix Mark

Fix KP

Longitude

Latitude

Meridian 21 (57 Deg W), WGS584 ; UTM 21
set for 545 cm

2-TkHz

35 kHz

1500 m/s
from computer - danish summertime

INNOMAR SETTINGS IN STUDY AREA (ca. 700-1100 m water depth)

Range Threshold

Auto Range Start QFF LF Mode LOG
Use LF-waterdepth QFF LF Min level 5
Ping Rate Maximumn, ranges from 1-11 pps ca LF SRange 10
Length S0 m HF Made LOG
General HF Min Level 1
Ship LAKO HF SRange 10
Traval Da55ap 2021 Gain

Area Davies Strait LF Gain &0 dB
Depth HF Gain 48 dB
LF detection sesibility 30% LF Auto Gain control ~ OFF
HF detection sensibility 30% HF Auto Gain Control ~ OFF
Detection offsat 10%-20% Deep Water Amplifier  OFF
Botiom Averaging 5 Transmit

Process LF frequency 4 kHz
Stacking 2 LF Pulses 2
Smoothing 3 High Energy Made COFF
soft TVG 0.5 Multi Frequency Mode COFF
LF Depth for TVG QFF Dual Range Mode OFF
Maormalize Gain QFF Beam Steering Mode  OFF
Reduce Moise OM Deep 3ea Pulse Mode ON
Meadian Filter ON Burst Mode OFF
Swell Filter OFF Chirp Mode OFF

MB SETTINGS IN STUDY AREA (ca. 700-1100 m water depth)

Instrument type
Primary high frequncy
Range

Power

Beam Mode

Ping rate

Actual ping rate
Beam width

Pulse length

Pulse Type
HOrizontal steering
Coverage angle
Absolute depth gates
Cnline sound velocity prabe
Absorption

Spreading

Tracker

Reson Seabat 7160

44kHz

varies, typically 1300 m

full power (223 dB)

Best coverage (512ED) (equi-distant)

Max

ca. 1.1 pps

1.5 degree (minimum)

8.8 ms (nearly maximum) very gocd result for deep water using this
(CW (constant frequency at 41.5 kHz), not used FM (Frequency modulated)
0 degrees

80 degrees (cut down from 150 degree because of noise from Innamar
G00 and 900 m ca. to cut off most noise

varies typically around 1470-1480 m/s

0.0 dB/km

3.0dB

(OFF [data not good if used)
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