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Overview of the 2019
ATKA expedition
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1. Introduction
In conjunction with the GreenLAnd Circumnavigation Expedition (GLACE), ATKA
conducted research in coastal environments along the West coast of Greenland
from Upernavik to Qaqortoq.
In collaboration with the Swiss Polar Institute (SPI), ATKA identified several
scientific projects taking part to the GLACE expedition that could benefit from
this additional sampling effort. Additionally, other research projects were performed in collaboration with Université Laval (Québec, Canada) and the Norwegian Institute for Water Research (NIVA).
The goal of ATKA expedition (2019) was to support international multidisciplinary research program. This arctic expedition also involved participants with a
wide range of experience and provided mentorship opportunities to early career
scientist and sailors in training. An early career scientist was trained to operate
different scientific instruments and acquire oceanographic sampling technics
while sailing trainee acquired navigation skills in arctic waters for scientific expeditions.
In total five scientific programs were conducted, which are divided in three thematics:
1. microplastics (MPs),
2. plankton,
3. benthos.
These projects focused on sampling surfaces microplastics (project 1.a), microplastics in blue mussel (Mytilus spp) (project 1.b), zooplankton (copepods
(project 2.a)), mesozooplankton (specially fish larvae (project 2.b)) and benthic
fauna (project 3).
During the expedition, we focused our sampling effort in eleven fjords (Figure
2.). Two fjords types were studied: those influenced by marine-terminating glaciers (MT) or influenced by land-terminating (LT) glaciers. Marine terminated
glaciers are becoming scarce with the avenue of global warning. It is therefore
important to acquire scientific data to better understand and predict the effect
of the loss of marine terminated glaciers in Greenlandic fjords.
Part I provides an overview of the expedition, the navigation route and the station
visited. A summary of the operations conducted by legs are presented.
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Part II present in details each research projects conducted during the 2019
ATKA expedition.
The expedition report also includes three appendices:
1. list of participants on board the sailboat,
2. the sampling locations description
3. detailed benthos sampling locations.
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2. Synopsis of operation

The field campaign took place during the summer 2019. This expedition was
divided in 2 legs (figure 1):
• Leg 1, round trip from Ilulissat, (July 3rd, 2019) to Upernavik (July 20th, 2019)
and back to Ilulissat (July 28th, 2019);
• Leg 2, from Ilulissat, (July 29th, 2019) to Qaqortoq (September 5th, 2019);
On July 3rd, ATKA left Ilulissat for a 64-day scientific expedition. The ATKA team
(Appendix 1) collected samples while navigating through coastal area of West
Greenland. After its departure from Ilulissat (Leg 1), ATKA headed up north to
arrive in Upernavik on July 17th. ATKA crew stayed three nights at Upernavik, to
supply the boat with food and water. We waited for a storm to pass before sailing
back to Ilulissat. ATKA left Upernavik on July 20th.
Prior to the crew change, we spent five nights in Oqaatsut to do some maintenance on the boat. The crew change between legs 1 and 2 was scheduled on
July 28th in Ilulissat. The crew stayed only one night in Ilulissat to refuel the boat
and disembarking some of the crew. Leg 1 was supposed to be the most difficult because of high icebergs concentration and possibility of sailing through
remaining sea ice. However, Leg 1 has been accomplished successfully without
major troubles. Good weather and the midnight sun allowed the team to work
24/24 hrs. During leg 1, ATKA was able to successfully sample all fjords; MT3
(Marine Terminated 3), MT2, LT2 (Land Terminated 2), LT1 and MT1.
ATKA left Ilulissat on July 29th (Leg 2) to sail south to reach Qaqortoq. Favorable
weather condition allowed the team to sample effectively at the beginning of
leg 2. During its navigation to Qaqortoq, ATKA stopped by Nuuk from August
20th to 25th to deliver scientific samples to the Greenland Institute of Natural
Resources (project 2.b). During our stay in Nuuk, benthos samples (project 3)
were also sent to Université Laval in Canada. The crew underwent the last crew
change and was able to refuel as well as resupply the boat. After leaving Nuuk,
ATKA had to find shelter in Paamiut for 10 days due to bad weather conditions.
We also had to stop conducting research. ATKA left Paamiut on the September
4th to arrive in Qaqortoq on September 5th. During leg 2, ATKA was able to
samples 6 fjords (MT4, LT3, LT4, MT5, LT5 and MT6) They had to abandon the last
2 fjords (MT7 and LT6) situated near Qaqortoq, because of bad weather.
Instead of sampling MT7 and LT6, ATKA has sampled a site at sea in between
these two fjords to have at least one oceanographic station. The oceanographic
station GR4, in front of Nuuk was also successfully sampled.
ATKA crew stayed five days in Qaqortoq for demobilization. Some samples (project 2.a, 2.b and 3) were shipped from Qaqortoq. ATKA left Qaqortoq on September 10th to return to La Rochelle (France) on October 12th for maintenance.
The other samples (project 1.a, 1.b and the remaining of 3) has been sent from
La Rochelle.
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Overall, data collection and sampling went exceptionally well, ATKA team sampled 11 fjords out of 13 initially prevailed and 2 oceanographic station not related
with any fjords sampling. In total, we sampled in 6 MT and 5 LT.
A summary of sample collection and deployment is exposed in table 1. See appendix 2 for detailed information about the stations and deployment.

Table 1

ATKA 2019 sample collection per project

Figure 1
ATKA prevailed itinerary and sampling sites (MT: Marine Terminated (n = 7);
LT: Land Terminated (n = 6))
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Project reports
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1. Project, researchers, objectives,
methodology and data collection
>

In total five scientific programs, divided in three thematics; 1. microplastics,
2. plankton and 3. benthos were conducted during summer 2019. These projects focused on sampling surfaces microplastics (project 1.a), microplastics in
Mytilus spp (project 1.b), zooplankton (copepods (project 2.a)), mesozooplankton
(especially fish larvae (project 2.b)) and benthic fauna (project 3).

© ATKA - François Bernard

During this expedition, ATKA team collected surface microplastics, stranded
sand samples, mussels, zooplankton ichtyoplankton (fish larvae) and benthos
organisms in 11 fjords and copepods and surface microplastics in 2 oceanographics stations between Upernavik and Qaqortoq. Good weather condition
allowed ATKA team to sample the 11 fjords out of 13. Due to strong winds and
agitated sea, ATKA was unable to sample the last two fjords.
A total of 13 copepods samples (figure 2), 13 Neuston net surface microplastic
samples (figure 2), 13 microplastics filters samples (figure 2), 33 Bongo net
samples (figure 3), 7 beach samples (figure 4), 8 mussel samples (figure5) and
146 sediment grab samples were collected (figure 6). At every sampling site a
Conductivity Temperature and Depth (CTD) probe cast was made to record temperature and depth profiles. A total of 91 CTD cast was made. GPS coordinated
of all sampling sites are exposed in (Appendix 2).
Detailed maps of benthos sampling sites are exposed in (Appendix 3). You will
find below a description of each project with the affiliation of the Principal Inverstigators (PI) and scientific collaborators associated to the project.
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MICROPLASTICS
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1.1.1. PROJECT 1.A.
Assessing the distribution of floating microplastics in SW Greenland.

• PI (GLACE & ATKA): Prof. Peter Ryan (pryan31@gmail.com).
FitzPatrick Institute of African Ornithology, University of Cape Town.
Rondebosch, Le Cap, 7701, South Africa.
• Scientific collaborator: PhD, Giuseppe Suaria (giuseppesuaria@gmail.com).
Italian National research Council, Institute of Marine science, Istituto
di Scienze Marine c/o, ENEA Forte S. Teresa, Pozzuolo di Lerici, 19032,
La Spezia, ITALY.
Plastic pollution is a worldwide phenomenon. Alarming amounts of plastics are
entering the sea each year (Jambeck et al. 2015). Even with its high latitudes
and low population density, the Arctic Ocean is not spared by this pollution (Cozar et al. 2017; Morgana et al. 2018). The TARA expedition (2013) revealed that
the repartition of MPs in the arctic water was not homogenous. MPs seems
to accumulate on the eastern side of Greenland near the Greenland Sea and
Barents Sea area, whereas concentrations seem lower on the western side.
More samples need to be collected to improve our understanding of the distribution of microplastics in the Arctic ocean and the transfer mechanisms into the
ecosystems and living organisms.
The project aims to :
I. Quantify and identify microplastics and synthetic fibers in surface waters.
II. Improve our understanding of the transfer mechanisms into the ecosystems.
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METHODOLOGY
Two sampling methods has been used to collect sea surface microplastic
samples. First, horizontally towed Neuston net (Hydro-Bios, mouth opening 70
x 40 cm, 260 cm length, 200 μm mesh size) has been used to collect >200 μm
microplastic particles from the top 40 cm water column. The trawling has been
conducted in a straight line over approximately 1 Nm at 2 to 2.5 nautical knots.
The samples were preserved on board in 100 ml glass jars at -18°C. The second
method consists in collecting microplastic particles of > 30 μm at surface with
a stainless-steel funnel. At every station, 40 liters has been vacuum pump filtered through a 30 μm stainless steel mesh filter (55 mm of diameter, spectrum
labs). The filters were preserved on board at -18°C for and stored in a petri dish
until processed. Stranded sand samples from beaches were also collected during anchoring stop near the benthic organism sampling sites. Sand has been
preserved in aluminium boxes sealed with paperboard lid. Sand samples has
been preserved in a dark cold room in the laboratory, plastics polymers will be
isolated and identified using Fourier Transform Infrared spectroscopy.
DATA COLLECTION

Figure 2
Neuston net (n = 13) and beach (n = 7) sampling sites.
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MICROPLASTICS

1.1.2. PROJECT 1.B.
Monitoring microplastics pollution in southern Greenland coastal waters using
Mytilus spp.

• PI: PhD, Amy Lusher (amy.lusher@niva.no).
Norwegian Institute for Water Research (NIVA), Gaustadalléen 21,
NO-0349 Oslo.
• Scientific collaborator: Inger Lise N. Bråte, Norman W. Green.
Microplastics, plastic particles with a size smaller than 5 mm, have been found
in all marine environments such as beaches (Fauziah et al., 2015), marine sediments (Bergmann et al., 2015), seas and oceans (Moore et al., 2002), sea ice
(Obbard et al., 2014) and in marine organisms (Van Cauwenberghe, 2015). These
particles account for 92.4% of marine plastic debris (Eriksen et al., 2014).
To improve our understanding of this ecological threat, sentinel organisms are
an important way to monitor the temporal and spatial distribution of MPs. Mussels, (Mytilus spp.), have been reported to be a promising bioindicator species
around the world (Bråte et al., 2018; Li et al., 2019).
The project aims to :
I. Quantify and identify microplastics in Mytilus spp.
II. Assess the suitability of Mytilus spp. as a sentinel species for water MP contamination.

© ATKA - François Bernard
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METHODOLOGY
Blue mussel has been collected from the shoreline in the infralittoral zone
where they have been mainly be exposed to MPs present in the water and not by
the air. At each site, mussel has been collected at the same depth to avoid MPs
exposure variation. A sample size of about 20 individuals has been collected
at each site. Specimens of the same size has been be selected to account for
age and reproductive state and for site variability (4-6 cm where possible). Only
alive and not obviously damaged individuals have been collected by cutting their
byssus threads. Individuals were preserved frozen (- 20 °C) as soon as possible
after collection.
The length (mm) and dry weight (g) of all mussel will be measured before doing
the analysis for MPs to obtain their condition index. Potential particles will be
isolated and characterize. Plastics polymers will be identify using Fourier Transform Infrared spectroscopy.
DATA COLLECTION

Figure 3
Mussel sampling (n = 8) sites.
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PLANKTON

© ATKA - François Bernard

1.2.1. PROJECT 2.A.
Identification of hybrid copepods between C. finmarchicus and C. glacialis.

• PI: Dr. Frédéric Maps (frederic.maps@bio.ulaval.ca).
TAKUVIK, Unité mixte international internationale CNRS-ULaval,
Université Laval,Pavillon Alexandre Vachon 1045 avenue de la Médecine,
Québec.
• Scientific collaborator: Geneviève Parents (Genevieve.parent@dfo-mpo.gc.ca).
Maurice Lamontagne Institute, Fisheries and Oceans Canada,
850 Route de la Mer Mont-Joli, Québec.
Planktonic copepods of the genus Calanus play a central role in arctic/atlantic
food webs because of their high lipid contents. Abundance and dynamics of fish
stocks are associated with Calanus abundances and species. Several species
are changing their behavior and distribution in order to adapt to climate change.
Boreal species are slowly extending their distribution further north at the expense of arctic species. A turnover of arctic to boreal species might occur. In
some cases, species of the same gender can hybridize with each other.
There is currently a debate about the existence of hybrids copepods between
Calanus finmarchicus and Calanus glacialis, two different copepods livingin the
boreal and arctic waters, respectively (Parent et al., 2012; Choquet et al 2017).
The ATKA 2019 expedition offers an ideal opportunity to sample copepods and
study their eventual hybridization.
The project aims to:
I. Identify hybrid between C. finmarchicus and C. glacialis.
II. Estimate the geographical distribution of the hybrids.
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METHODOLOGY
Samples has been collected from a ring net (Aquatic biotechnology, 50 cm Ø
(288 cm length)), mesh size 200 μm. The net has been deployed from the stern
of the boat. The net has been towed vertically at a speed of 30 m/min. Samples
collected were sieved through 200 μm stainless steel mesh to separate water
from zooplankton. The zooplankton soup was preserved in 80 % ethanol solution. Extraction of DNA will be performed later at Maurice Lamontagne Institute,
Fisheries and Oceans Canada.
DATA COLLECTION

Figure 4
Ring net sampling sites (n=13).
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PLANKTON
1.2.2. PROJECT 2.B.
Distribution of ichthyoplankton and zooplankton in SW Greenland.

• PI: Dr. Caroline Bouchard (cabo@natur.gl).
Greenland Institute of Natural Resources and Greenland Climate Research
Centre, Kivioq 2, PO. Box 570, 3900 Nuuk, Greenland.
• Scientific collaborator: Maxime Geoffroy (Maxime.Geoffroy@mi.mun.ca).
Centre for Fisheries Ecosystems Research, Memorial University
of Newfoundland in Saint John’s, Canada.
Fisheries represent 88 % of the total export income of the country Greenland. In
the context of climate change, new fishing grounds will potentially become more
accessible. Warmer water will create new habitats for more southern species.
Pelagic fish and zooplankton are a major component of the food web. They are
an important source of food for marine mammals, sea birds and even humans.
Currently, we have limited knowledge on pelagic productivity in Greenlandic waters. It limits our capacity to forecast pelagic ecosystems dynamics with the
expected climate warming. ATKA has sampled both marine and land-terminating glaciers to further investigate the link between hydrographic conditions and
pelagic productivity. The project aims to :
I. To assess the composition, distribution and abundance of zooplankton and
pelagic fish.
II. To understand the physical and biological drivers behind these patterns.

© Stephane Aebischer
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METHODOLOGY
Sample has been collected from a Bongo net (two 60 cm Ø ring (Kc Denmark),
with 335 μm and 500 μm-mesh and one 10 cm Ø ring with 50 μm nets) towed at
a ship speed of 1.5 knots for 20 minutes to a maximum depth of 100 m. Sample
were sieved through a 200, 500 and 50 μm-mesh to separate water from zooplankton. Samples from the 335 μm and 500 μm-mesh nets were preserved in
ethanol 95 %, samples from the 50 μm-mesh net were preserved in 4 % formaldehyde solution.
Taxonomic identification of zooplankton to the species and developmental stage
levels will be done in Louis Fortier’s laboratory at Université Laval, Canada. Fish
larvae and juveniles will be sorted from the zooplankton samples, measured
fresh (standard length) and individually preserved in 95 % ethanol. Each individual will be measured and identified to the lowest taxonomic level possible
on board. Stomach contents of key species will be analyzed at the Greenland
Institute of Natural Resources.
DATA COLLECTION

Figure 5
Bongo net (n = 33) sampling sites
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BENTHOS
1.3.1. PROJECT 3.
Do marine and land-terminating glaciers impacts benthos biodiversity?

• PI: Dr. Philippe Archambault (philippe_archambault@bio.ulaval.ca).
Laboratoire d’écologie benthique, Université Laval, Pavillon Alexandre Vachon,
Avenue de la Médecine, Québec.
• Research professional: Cindy Grant (cindy.grant@bio.ulaval.ca).
Laboratoire d’écologie benthique, Université Laval, Pavillon Alexandre Vachon,
Avenue de la Médecine, Québec.
• Graduate Student: Jérémie Boucher-Fontaine
(jeremie.boucher-fontaine.1@ulaval.ca). Laboratoire d’écologie benthique,
Université Laval, Pavillon Alexandre Vachon, Avenue de la Médecine, Québec.
Marine VS land-terminating glaciers have been shown to play different roles regarding ecosystem productivity. When glacial runoff enters the marine environment, it may stimulate biological productivity at the base of marine food webs.
Therefore, understanding the potential impact of these glaciers on benthic fauna abundance and biodiversity is essential. ATKA has sampled both marine and
land-terminating glaciers to further investigate the link between hydrographic
conditions and biologic productivity. Collection of benthic invertebrates will provide data on community characteristic (e.g. biodiversity, richness, density and
biomass) of key biological components of the marine ecosystem in the area.
The project aims to:
I. Advance biodiversity surveys of benthic communities with respect to the physical and chemical environment.
II. Investigate how the benthic community respond to glacial runoff.

© Stephane Aebischer
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METHODOLOGY
Marine sediment has been collected using a Van Veen sediment grab (Aquatic
biotechnology, 5L (550 x 340 x 220 mm). For benthos composition, the content of
the Van Veen sediment grab was sieved through 0.5 mm stainless steel mesh to
separate organisms from fine sediments.
The sieved sediment was left above the sampled sites. Samples were preserved
in 4% seawater-formaldehyde solution buffered samples were frozen at -20°C.
Taxonomic identification of benthos and sediment analyses will be done in Archambault’s laboratory at Laval University, Canada.
DATA COLLECTION

Figure 6
Benthos sampling (n = 51) sites
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2. Status of collected samples
The samples have been sent to the different laboratories. Benthic samples are
being processed at P.Archambault laboratory (Laboratoire d’écologie benthique,
Université Laval; project 3).
The surface microplastics filters, Neuston net and sand samples will be processed in Italy at the CNR-ISMAR Istituto di Scienze Marine, La Spezia, Italy
(project 1.a).
Copepods sample will be analyzed at Maurice Lamontagne Institute, Fisheries
and Oceans Canada, for genetic analysis (project 2.a).
Fish larvae sample will be analyzed at the Greenland Institute of Natural Resources in Nuuk (project 2.b).
Mussel sample at the Norwegian Institute for Water Research (NIVA) (project
1.b).
The CTD data was processed by S.Aebischer in Mathlab and was made available
to all project collaborators. The post-processing steps include: 1) correcting for
zero-order holds, 2) data despiking, 3) removing atmospheric pressure, 4) low
pass filtering, 5) sensor alignment, 6) descent rate thresholding, 7) derived variables, and 8) bin averaging. Figure 7 is an example of the plot CTD process data
for station 1.

Figure 7
CTD (RBR, Concerto) plot process data of conductivity (mS/cm), temperature (°C),instrument velocity (m/s) and salinity (PSU) over sea pressure (dbar)
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3. Comments and recommendations

3.1. PROJECT 1.A
Assessing the distribution of floating microplastics in West Greenland.
In regard to the microplastic project, some modifications to the protocol and
method should be implemented. We suspect that there is some microplastics
contamination, coming from the sailboat ropes and from the clothes. The upcoming results will tell us more. Sampling surface water with an underway pump
system and analyzing microplastics continuously from it with spectrophotometer would be ideal to limit contamination and so get accurate data.
The Hydrobioss, Neuston net is working find in calm waters, but has its limit as
soon as the swell is formed.
The funnel system with the 30 μm stainless-steel filter for microplastics sampling needs to be ameliorated. We suggest installing a vacuum pump to the
funnel system. This should improve the filtration rate.
3.2. PROJECT 1.B
Monitoring microplastics pollution in southern Greenland coastal waters using
the Mytilus spp.
Protocols and scientific materials were adequate. However, it was not always
easy to have access to the coast in uncharted water with sometimes difficult
weather and sea condition to try to find mussel. Mussel specimens were easily
found in the northern part of this expedition whereas collecting samples in the
southern extend of our study area was more difficult.
3.3. PROJECT 2.A
Identification of hybrid copepods between C. finmarchicus and C. glacialis.
Protocols and scientific materials were adequate. Copepods have been caught
at every cast. The method used to determine the depth reached by the Ring net
could be improved. We suggest using an electronic winch associated to counter; this will allow us to better estimate the depth reached by the net. We also
recommend installing a dynamic positioning system on the boat, which would
allow us to better manoeuver the boat while sampling.
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3.4. PROJECT 2.B
Distribution of ichthyoplankton and zooplankton in West Greenland.
Protocols and scientific materials were adequate. Mesozooplancton have been
caught in all sampled fjords. We couldn’t trawl the Bongo net at the speed initially prevailed because we were missing some rope length. To reach the depth
of 90 m at each cast, the rope was missing around 20 m. We recommend having
at least a rope of 250 m to be able to reach 90 m depth. We also recommend
having an electronic winch associated to a counter to be able to know how much
rope is deployed or recover during the trawling operation. Our electronic winch
was functioning on a too low regime. It would be better if we could reach a
speed of 20 m/s instead of around 15 m/s, especially for the speed of ascent.
An A-Frame more adapted with a bigger back platform could help during the
launch and recovery of the net. A shelter on the back deck would increase the
quality of the sample and the comfort of the scientific crew while sieving.
3.5. PROJECT 3
Do marine and land-terminating glaciers impact benthos biodiversity?
Protocols and scientific materials were adequate. We determined that a 5 L sediment grab sample is a relatively small amount a benthic sediment. We suggest collecting larger sediment grab samples, to be able to collect a larger number of benthic organisms. We suggest deploying a 10 L sediment grab. However,
deploying and retrieving a larger volume might be difficult. It may require reinforcing the deployment boom to sustain additional weight and the installation of
an electric winch capable of lifting the heavy trapped sediment.
3.6. GENERAL COMMENTS AND RECOMMENDATIONS
If the sea ice condition allows it, we recommend starting earlier the field mission when working in the arctic Starting the season in end of April or beginning
of June would allow the team to avoid sampling at the end of the season when
bad weather is recurrent. The crew could still sample for two-three months
while avoiding the end of summer storms. We also recommend staying longer
in one sampling area instead of sampling multiple area and move quickly to the
next one. It would give better scientific data and allow the team to rest more.
After 6 weeks at sea sampling day and night, the crew start to get tired. We
recommend doing a crew change after 6 weeks of sampling if the field mission
last more than 2 months.
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4. Conclusion

An international multidisciplinary research program was successfully conducted during this 64-days expedition in remote coastal Greenlandic waters. Many
of our objectives for the cruise and projects were achieved, baring a few locations (leg 2), which were not accessible due to the weather conditions. In total, 13
copepods sites (project 2.a), 13 Neuston net surface microplastic sites (project
1.a), 13 microplastics filters sites and 7 beach sites (project 1.a), 33 Bongo net
sites (project 2.b), 8 mussel sites (project 1.b) and 146 sediment grab samples
at 48 sites (project 3) were sampled.
This expedition allowed to showcase the scientific capacity of small oceanographic platform in cold regions and to identify existing gaps for future initiatives
(i.e. building a new research vessel). The team has demonstrated their strong
expertise and capacity to navigate in harsh and uncharted coastal waters, which
permitted to train young sailors from the Maritime High School at La Rochelle
(France). This opportunity also enabled a graduate student (Université Laval,
Canada) to undertake its first oceanographic expedition and gained valuable research skills.
Through this scientific mission, new collaborators such as the FitzPatrick Institute of African Ornithology (South Africa), the Norwegian Institute for Water
Research (Norway) and the Greenland Institute of Natural Resources (Greenland) were developed. We also continued building a strong partnership with the
Université Laval (Canada) and the local communities. This collaboration brought
together the best expertise in academia to study benthos, plankton, microplastics and environmental conditions. This unique project will helped improve our
understanding of arctic coastal regions in a context of climate change.
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6. Leo Bernard
460 route des granges, 74310, les houches, France,
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APPENDIX 2

Stations sampled during ATKA expedition (2019)

Table 2
Neuston net (surface microplastics) sampling sites

Table 3
Microplastic filter (surface microplastics) sampling sites
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Table 4
Beach sampling sites

Table 5
Mussel sampling sites
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Table 6
Copepods sampling sites
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Table 7

Mesozooplancton sampling sites
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Table 7, following

Mesozooplancton sampling sites
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Table 8

Benthos sampling sites
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APPENDIX 3

Detailed benthos sampling maps

Figure 8

Detailed benthos sampling sites in Upernavik area

48 •

Figure 9

Detailed benthos sampling sites in Ilulissat area

Figure 10

Detailed benthos sampling sites in Nuuk area
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