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Project Objectives
Limitations to our understanding of basal conditions of ice sheets and glaciers impede
our ability to predict future contributions to sea level rise. Improving our ability to
effectively observe the subglacial topography and hydrological system at a high resolution
would help guide our understanding of the interrelationship between the hydrological
system and ice dynamics. This project aims to undertake both standard 2D and highresolution 3D ground-based radar surveys to investigate the impacts of improved 3D
seismic processing schemes on bed roughness and bed return power characterisations of
the subglacial environment.

Main achievements
Both coarsely-spaced 2D and 3D ground-based radar datasets were collected on Tellbreen
and Von Postbreen using a Mala ProEx GPR system with 50 MHz common offset antennas. On Tellbreen, 2D data was collected at a 50 m line spacing across the full length of
the glacier, imaging the bed at all points. On Von Postbreen, only the lower part of the
glacier was surveyed, and at 100-200m line spacing, due to limitations of the penetration
depth of the GPR system utilised. CMP datasets were undertaken on Von Postbreen,
with the aim of deducing englacial radar velocity to be used in the data processing.

Main Difficulties Encountered
Some issues with equipment were encountered throughout the fieldwork; insecure connections between GPR control units were encountered on a first day of fieldwork at Tellbreen.
It was found that the cables would not stay in place with the movement of the snowmobile. This was solved through attaching the inverted control unit to the rear seat of the
snowmobile using bungee cords.
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Additional issues were encountered with the GPS system being used. This resulted in
spikes and dropouts in the GPS data. The resulted in a day of no useful data from Von
Postbreen due to poor GPS coordinates. These were mostly overcome in post-processing.
A different antenna system, loaned by Chris Borstad of UNIS, was utilised for later work
and performed well.

Fieldwork summary report
Fieldwork started with the collection of a common offset 50 MHz survey on Tellbreen
covering much of the glacier. The bed of the glacier could be imaged at all locations.
The survey outline is presented in figure 1, showing 50 m line spacing throughout much
of the glacier, giving a total of 20.2 km data. In the upper regions of the glacier, the
gradient of the ice surface meant transects were not possible. Lower down on the glacier,
lateral meltwater channels to either side of the glacier limited the extent of transects.
A map of the bed depths of Tellbreen is shown in figure 4, revealing that the bed of
the glacier is dominated by a very steep slope to the south side, resulting in a deep and
narrow main trunk of the glacier.
Following this, high resolution 3D datasets were undertaken in the upper region of
the glacier (as shown in figure 1. Stakes at 25 m intervals were used to mark out a grid
on the glacier as guidelines for driving. Lines were then driven at a small line spacing,
with the leading ski of the snowmobile coinciding with that of the previous line, giving a
nominal line spacing of 1.1 m.
A similar workflow was undertaken on Von Postbreen, however line spacing of 100-200
m was utilised due to the larger size of the glacier. As can be seen in figure 3, the bed
return is weak due to the greater depth and scattering losses from within the ice. Nearsurface hyperbola can be observed, due to larger scale scattering objects. Data processing
is in progress for this dataset. A 3D dataset on the lower region of Von Postbreen was
additionally collected, and processing is in progress for this dataset.

Publications and Conferences
Data from this fieldwork was presented at the following conferences and workshops,
planned conferences highlighted.
- International Glaciological Society British Branch 2017, Lancaster University; September 2017.
- POLENET Cryoseismology Summer School, Colorado State University; June 2017.
- University of Edinburgh School of GeoSciences Postgraduate Research conference
2017; May 2017.
- European Geosciences Union General Assembly, Vienna; April 2018.
Data will furthermore contribute significantly publications towards Richard Delf’s
PhD thesis Characterisation of Subglacial Hydrology in Svalbard using ground based radar.
2

 

3

Figure 1: Survey lines on Tellbreen, including 50 m spaced 2D grid and 2 3D grids taken
on the upper and middle regions of the glacier.

Figure 2: Survey lines on Von Postbreen showing 2D grid of data. Basemap courtesy
Norsk Polar Institut (https://data.npolar.no/map/)
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Figure 3: Example of data from Von Postbreen, showing englacial scattering from temperate ice close to the bed. Near surface hyperbolae are as a result of near-surface scatterers,
possibly due to larger water bodies within the ice.

Figure 4: Initial interpretation giving the depth of the bed of Tellbreen in time (1000 ns
time is approximately 85 metres depth.)
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Collaboration & Education
This fieldwork was a collaboration between several different universities. Fieldwork assistance was provided by the following;
- Richard Delf, University of Edinburgh and UNIS - project leader.
- Robert Bingham, University of Edinburgh - PhD supervisor and field assistant.
- Nicholas Hulton, University of Edinburgh and UNIS - PhD Supervisor.
- Lauren Knight, Portsmouth University, University of Worcestor - field assistant.
- Thomas Shaw, Northumbria University, Universidad de Chile - field assistant.
- Neil Ross, Newcastle University - radar equipment loan & operation training.
- Chris Borstad, UNIS - GPS equipment loan.
During the field campaign, Richard Delf was additionally able to present a guest
lecture to the UNIS AGF-212 course on Ground Penetrating Radar, with additional
demonstration of processing techniques for a practical exercise.

Metadata
GPR survey design and data outline submitted to Research in Svalbard Portal under
RiS-ID 10634, dataset no. 2545

Figure 5: Snowmobiles at the top of Tellbreen. GPR equipment on the left, safety
equipment on the right.
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ISSICOS - Iron Speciation on Svalbard Ice COres and Snow (RiS ID: 10632)
1. Project Objectives
Iron is one of the most abundant metal of the Earth’s crust (5.6%) and it plays a very important role
in oceanic biogeochemistry. Since the main source is the Aeolian mineral dust, studying its speciation
on snow and ice matrices is crucial to understand its role with respect to the oceanic productivity in
the past. To answer to this environmental and climatic question, it is important to have a robust
analytical method tested on real matrices with low detection limit and high sensitivity.
In this framework, the ISSICOS project plays an important role. In particular, the project has the
objective to validate the new chemiluminescence-based method to detect Iron(II) in ice matrices at
sub-nanomolar levels, both to understand if the possible link between the Iron and the Sulphur cycles
is verified and to evaluate the post-depositional processes that might involve the Fe(II) species. The
site chosen to perform the sampling activities was the Holtedahlfonna glacier (79°8 'N; 13°16' E;
1150 m a.s.l.).
Ice core

Fe(II)

Isotopes

Chemistry
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Figure 1 - Planned analyses on the Holtedahlfonna ice core

2. Main achievement
We collected a 9,47 meters ice-core in order to perform a reconstruction of temperature, iron
speciation and its relation with the Sulphur Cycle of the last seven years. Waiting for the results from
the chemical analyses, we found that the Holtedahlfonna glacier suffers from climate change. We can
support this preliminary conclusion both from the smoothing of the recorded isotopic signal and
because of the presence of several ice lenses, which are a signature of superficial melting and
percolation. This critical situation can be seen, in a wider context, as an alarm for all the Svalbard
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glaciers that might lose the climatic information they contain. In addition, valuable experience and
knowledge of fieldwork was obtained.
3. Main difficulties encountered
In terms of logistic, we did not encounter any difficulty to join neither Ny-Alesund nor the sampling
site thanks to the field knowledge of our Norwegian partner from the Norwegian Polar Institute (NPI).
The project had also the goal to collect surface snow samples close to the “Dirigibile Italia” Arctic
Station to study more in details the Fe(II) post-depositional processes. Due to some road works close
to the station, the abovementioned samples are likely affected by contamination. However, we are
going to perform these studies directly from the ice core. Nevertheless, this unexpected event suggests
the need of a clean-area for superficial snow sampling close to Ny-Alesund.
4. Fieldwork summary

Figure 3 - Isotope analysis from the
Holtedahlfonna ice core collected during the
ISSICOS campaign

We drilled the 9,47 meter-long ice core from the
Holtedahlfonna glacier on April the 16th. Before drilling, we
dag a 250 cm deep snow pit in order to collect high-resolution
snow samples to perform winter accumulation and snow
properties (density, hardness, temperature, grain shape and
size) studies. The drilling activities were performed under
severe weather conditions (-40°C wind chill temperature) and
they were completed in 5 hours of work. To drill the ice core
we used a Kovacs driller provided by the NPI. To reach the
desired depth, we performed 17 runs with an average length
of 44 cm. Each piece of ice was logged, recording its length
and its density. The ice core was brought back to Ny-Alesund
and stored in the freezer facility for one week.

We processed and decontaminated the ice core close to the
Gruvebadet station (Figure 3). The chosen resolution was 5
cm, sufficient to appreciate the seasonal cycle. Each sample
was subsampled: the outer part was used for isotopic analysis
Figure 2 - Isotopic profile from the Ice Core
collected during the ISSICOS campaign and the
(useful for ice core dating), while the inner and not
comparison with previous campaigns
contaminated one, will be used for the chemical analysis (Iron
speciation, Halogens, Aluminum, Sulphate and MSA). Samples are 83 and, according with the
isotopic signal, they are useful to reconstruct the past evolution of Fe(II), Soluble Iron, Soluble
Aluminum, Halogens, Sulphate and MSA of the last 7 years.
Even though the isotopic analysis shows a seasonality of the signal, if compared with data from ice
cores collected in 2012 and in 2015, it is more smoothed (Figure 2). Considering the ice lenses that
we found during the ice core logging activity, we suggest that this smoothing might be a clue of the
progressive loss of this precious climatic archive because of global warming. This is particularly
alarming if we consider that the Holtedahlfonna glacier is the third most elevated glacier in Svalbard.
The chemical analyses (Figure 1) are planned for the mid-November 2017 and will be performed via
absorption (Soluble Iron), fluorescence (Soluble Aluminum), chemiluminescence (Iron II), ICP-MS
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(Halogens) and LC (Sulphate and MSA). We are going to analyze the ice samples in a Clean Room
Class 1000 at the University Ca’ Foscari of Venice.

Figure 4 - Ice core processing and decontamination at Gruvebadet

5. Collaboration goals and achievements with other projects, research groups…
During the drilling campaign, we collaborated with the Norwegian Polar Institute (NPI). Thanks to
this partnership and their experience on the Svalbard glaciers, we were able to organize safely the
expedition to the Holtedahlfonna glacier. Furthermore, we cooperated during the sampling activities
to perform accumulation studies on the selected site. These studies are important in terms of massbalance evaluations and isotopic data interpretation. We also had the opportunity to collaborate with
Alia Khan (Postdoctoral Research Associate at the National Snow and Ice Centre, NSIC) who
collected snow samples to perform studies on black carbon post-depositional processes on snow (RiS
ID: 6847). Sharing our results might be challenging in order to have a wider perspective about postdepositional processes on snow, which is one of the goals of the ISSICOS project.
6. Scientific publications, conference presentations and outreach activities
As soon as the complete dataset is available (end of November 2017), data will be collected in a
scientific article that will be submitted to a journal to be defined. In that article, we will focus our
attention both on the possible link between Iron and Sulfur cycle and on the possible role of Halogens
in the post-depositional processes of Fe(II). The samples collected at the Holtedahlfonna glacier were
used for a Bachelor thesis at the Ca’ Foscari University of Venice.
One presentation of the preliminary results was held at the University Ca’ Foscari of Venice on the
14th July 2017. One outreach conference related to this project was held at the Osservatorio
Astronomico di Cagliari (OAC) the 5th June 2017. Furthermore, a diary related to the expedition was
written and published on the official Apecs Italy website (www.apecsitaly.it) and presented during
the workshop “Social Media and Science Communication” held in Trieste the 11th September 2017.
In all the abovementioned events, we put in light that the project was financed and supported by the
SSF as an AFG winner.
7. Description of metadata submitted to RIS
Data will be made available after their publication on pangaea.de and on researchinsvalbard.no
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Final report
Project title: Svalbard shipping activities in changing conditions: community perspectives.
RiS number: 10622
Name: Julia Olsen
Contact email: julia.olsen@nord.no
University: Nord University

Picture 1. Fieldwork in August.

Background
Since the beginning of the century, the number of calls in the port of Longyearbyen has
increased dramatically (Fig.1). The major share in this development is related to tourism
industry and includes expedition cruises, overseas cruises, day-trip cruises and yachts. In
addition to tourism shipping, the port is visited by community supply ship, research vessels,
fishing vessels, search and rescue vessels and since 2014 a pilot boat.
Given the changes in local community (St. Meld 2015-2016) and increasing Arctic
accessibility due to sea ice retreat (Vikhamar-Schuler et al. 2016) the growth in amount of
vessels operating in Svalbard area continues in the coming years (Farré et al. 2014). Gaining
to understand the impact of such development on local community, the qualitative data has
been collected in order to answer the main research question: What are the consequences of
increasing shipping activities on local community of Longyearbyen?
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Fig 1. Number of calls (purple) and amount of passengers (grey line) in the port of
Longyearbyen for the period 2000-2014. (Source: Port of Longyearbyen)

Project objectives
The main objectives of this project are: (1) qualitative data collection to understand the
consequences of increasing shipping activities on local community of Longyearbyen; (2)
dissemination of scientific results to local, national and international stakeholders in form of
scientific papers, articles, conferences and meetings, etc.; and (3) strengthen cooperation with
other scientific communities across the Arctic and shipping stakeholders.

Main achievements
This project has resulted in short-term and long-term achievements. For the short-term, the
qualitative data has been collected during the interviews and field conversation. About 65
stakeholders were interviewed during two field visits. Moreover, established contacts with
relevant stakeholders will be beneficial for long-term achievements (including further
communication and PhD-project development). A number of stakeholders have expressed
their interest in project results. Analyzed data will be used for several dissemination and
outreach activities (see dissemination and outreach part) and for development of a scientific
project application. The ability to discuss the preliminary results with scientific community
strength the data reliability.

Main difficulties
In general, the fieldwork was planned in advance and interview agreements had been made
several months before the meetings. However, some of the interviews and field conversations
were spontaneous, particular with cruise tourists and seasonal workers. During the field work
three main languages were used: Norwegian, Russian and English. Thus, the cruise tourist
who speak none of those three languages were excluded from the focus group. At the same
time, a parallel survey with cruise tourists was conducted by local tourist industry in several
languages.
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It was difficult to plan a certain fieldwork expenses a half year before the actual fieldwork.
The real expenses exceed the budget estimations.

Fieldwork summary report
Preparation to the fieldwork started already in October 2016 with engaging local community
in participation in interviews. The primary qualitative data collection took place during two
shipping season. The first fieldwork had been conducted during April 2017 (winter
navigation), and the second during July-August 2017 (summer navigation).
The first fieldwork was characterized by low turnover in the port of Longyearbyen.
Simultaneously a number of employees were involved in preparation to intensive summer
navigation season that usually starts in May. During two weeks 25 interviews were conducted
with local key stakeholders. They are public bodies, politicians, shipping companies,
researchers, NGOs, tourist companies, etc. Several interviewees shared documents, reports
and statistical data that related to the topics of the discussion. For this project, it was
important to discuss the consequences of increasing shipping prior summer navigation season
since the majority of key stakeholders are busy or away during summer; and/or it contributed
to a broader understanding of summer navigation. In addition to the interviews, a number of
field conversations and observations had been made.
The collected data was analyzed and used for preparation to the fieldwork during summer
navigation season when the shipping turnover in the port was high. The primary focus of the
second fieldwork was to conduct interviews, field conversations and observation to
understand how shipping activities affect local communities. During 3,5 weeks about 40
interviews and conversation had been conducted with shipping companies, crew, local
population, tourists, port employees and employees of community services.
The interview took place both in the port area, in the town and on board of cruise and small
expedition boats. Getting a practical knowledge of navigation and limitations for navigation in
this area were crucial for understanding the shipping dependence on Arctic port infrastructure
and community services. The observations were also made with the help of pictures and
videos in order to documents the possible effects of increasing number of boats and cruise
tourists. In the end of the fieldwork the preliminary result were presented to local stakeholders
and to a research group of the Regimes-projects.

Preliminary analysis results and conclusions
Based on almost 65 interviews and field conversation, the study identifies the potential direct
and indirect impact from shipping in general. Moreover, it assesses the effects from tourism
industry and supply activities since the effects from those two sectors are particular felt on the
local level.
The preliminary results indicate the following effects:
- Increasing number of visitors;
- Local infrastructure development;
- Local value creation and increasing attractiveness for local population;
- Increasing number of accidents;
- Environmental impact on sites and pollution to water and air.
3
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The next step of this work is identification of response strategies in order to benefit from the
positive effects and reduce the impact from the negative. They also relate to local capacity to
accommodate the growth. They include:
-

Developing guidelines and a set of regulations for navigating in vulnerable Arctic
nature;
Strengthening preparedness and search and rescue capacity;
Community/industry involvement in decision-making;
Improvement of navigation services.

The study also identifies that the general proactive responses may be challenged by the rate of
the growth especially during summer season. Certain days might be particular challenging for
local services and inhabitants. One of the example is a day when a community hosts guests
from an overseas cruise together with expedition cruises, and other community visitors.

Collaboration
The project in based at Nord University (Research group for Environment, International
relations and High North) in cooperation with University of Ottawa (Research group
Environment, Society and Policy), University of Arkhangelsk (Marina Nenasheva) and UNIS
(Nataly Marchenko).
The collaboration have been established with local and national stakeholders prior and during
both fieldworks. This will contribute to future project development and dissemination of
scientific results. During the second field work preliminary results were presented to a
“Regimes” project group, led by Dorothy Jane Dankel. Both project to a certain degree covers
climate change impact on Svalbard www.regimes.no

Dissemination and outreach
Collected data have been and will be presented in following dissemination and outreach
activities
1. Scientific articles with the following preliminary titles:
o Local challenges and opportunities associated with shipping activities in
Longyearbyen (in progress).
o Shipping activities in the Barents Sea and impacts on local adaptive capacity of
Longyearbyen (in progress).
o Adaptive co-management in the context of increasing shipping activities.
2. The preliminary results were presented at the seminar at Unis, on 11th of August. Title
for the presentation: “Consequences of increasing shipping activities for local
community of Longyearbyen”.
3. A newspaper article covering some preliminary results was published in local
newspaper “Svalbardposten” 15.09.2017, (High North News in english, 25.09.2017)
and forskning.no 28.09.2017.
4. Fieldwork presentation at NRK Troms, 20.04.2017
5. Results have been presented on three events during Forskningsdagene 2017 in Bodø
and Bergen.
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6. Information about the project and fieldwork was published at Nordland Research
institute web page: http://www.nordlandsforskning.no/aktuelt/vil-okende-skipstrafikkforandre-svalbard-article5318-155.html
7. Some results have been posted on Twitter.
8. Scientific abstract is submitted and accepted to Arctic Change Conference, 11-15
December, Quebec, Canada.
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Picture 2. Field trip in April. Billefjord covered with ice.
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3. Project objectives
The overall aim of the project was to model the subsurface temperature conditions within
central Spitsbergen in order to A) determine the lateral and vertical extent of the hydrate
stability zone, and B) discuss the significance in terms of the geothermal potential. The field
campaigns were designed to establish the permafrost penetration depth in several coastal onshore Svalbard areas. Accurate coastal data helps establish the effects of large water masses on
the permafrost base (i.e., ~0°C isotherm), and supplements permafrost knowledge obtained
from the various wells and geological and geophysical surveys conducted on-shore Svalbard.
Utilising Ground Penetrating Radar (GPR, spring) and Electrical Resistivity Tomography
(ERT, summer), various surveys were conducted at Elveneset, Colesbay, and Festningen to
map the varying permafrost penetration depth as a function of shoreline proximity.
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4. Main achievements
While the overarching project of modelling the surface temperature conditions is still on-going
(expected to end in June 2018), the main objective of the fieldwork, i.e., acquiring GPR and
ERT profiles at various sites in central Spitsbergen, was met. Roughly 150 km of GPR profiles
and 5 km of ERT profiles have been collected throughout 6 days in spring (24th, 26th, 29th April
-2nd May), and 13 days in summer. Preliminary data-analysis indicates the non-existence of a
resistive layer right at the shoreline, with a build-up of increasingly thick resistivity-bands away
from the shore. While further data processing and integrated interpretation are still required to
determine the characteristics and depth of these features, the data has already provided the
overarching project with more realistic estimates for near-shore subsurface temperature
regimes.
5. Main difficulties encountered
The spring fieldwork went remarkably smooth considering significant errors were made by
third parties with regards to the Isfjord Radio bookings that were only sorted out a day before
departure. Additionally, GPR surveying at Festningen was cut short by a day due to bad weather
in late April in addition to unfavourable snow conditions preventing access to Festningen
through the Kapp Starostin passage. This significantly increased the daily commute as
Festningen had to be approached from the South-East. The Festningen part of the summer field
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campaign was troubled by similar bad weather conditions, with winds of up to 15 m/s and
severe precipitation halting ERT measurements. Although weather was in the survey’s favour
at Elveneset and Colesbay, local wildlife (e.g., Arctic Skua) posed a threat due to interfering
with the measurements on multiple occasions by tearing down the setup.
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6. Fieldwork summary report
Various datasets were collected along shoreline-perpendicular and -parallel profiles at
Elveneset, Colesbay, and Festningen (Fig. 1), with the main activities depicted in Fig. 3.
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Figure 1. Overview and boundary of the area of interest. Central Tertiary Basin on Central Spitsbergen (A). Geological map
of the area of interest, as well as survey lines and scooterroutes (B). GPR profile lines (red), ERT profile lines (orange), at
Festningen (C). GPR profile lines (blue), ERT profile lines (purple), at Colesbay (D). GPR profile lines (yellow), ERT profile
lines (green), at Elveneset (E).
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During the first fieldwork campaign, snowscooter-aided recording of GPR profiles took place
throughout late April and early May in a fashion very similar to that of RiS ID 6048. The
original plan of acquiring profiles at 10 to 15 m spacing was adapted to its executed form of
100 to 250 m spacings due to the lack of DPGS availability – on a positive note, this also
allowed the project to collect more regional datasets along longer profiles. With the positioning
error of an e-Trex GPS being of the same order of magnitude as the original line-spacing, a
regional dataset was deemed more appropriate. As such, further changes were made, and the
per-site acquisition of GPR data was increased from ca. 10 km to ca. 50 km. While snow and
weather conditions cut the Festningen campaign short by a day, and prevented easy access from
Isfjorden Radio, a similar profile length was recorded as at the other campaign sites.
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As the aim of the campaign remained to map the base of the permafrost, two antennas of varying
frequency were used in conjunction with the Malå GPR unit provided by UNIS. Closer to the
shoreline, several in-lines were measured using the 50 MHz antenna for a better near-surface
resolution. These lines were complemented by measurements using the 25 MHz antenna, which
was preferred due to depth being considered a more critical parameter than near-surface
resolution. Following some very basic on-site processing, diffraction hyperbolas were evident
down to ca. 25 m deep. While considered a good penetration depth in this geological setting,
the permafrost base is expected to be found even deeper, apparently placing it beyond the
capabilities of this geophysical technique. On-going dataprocessing, analysis and interpretation
remains therefore vital in determining the suitability of GPR for near-shore permafrost related
studies.
The second fieldwork campaign, taking place throughout August, used ERT to image the
subsurface’s resistivity at the sites previously profiled by GPR. Roll-a-long surveying using
four LUND multiconductor (21-electrode-5-metre spacing electrode) cables in conjunction
with the UNIS-provided ABEM Terrameter SAS 1000/4000 ERT instrument with external
battery was utilised to increase the instruments theoretical penetration depth to 100m for a
section of ca. 200m of each 600m profile. Quality control and regional relevance of the main
profile were determined with at least two shoreline-parallel surveys crossing the main profile.
Due to logistical constraints (i.e., extremely heavy and bulky equipment), two additional field
assistants were required for smooth operations – with a polar bear guard still provided by UNIS.
In agreement with Svalbard Science Forum, flight funding was diverted from its original
purpose to compensate (partial) travel costs incurred by the field assistants.
Initial data analysis and inversion highlights a high degree of similarity between the normal and
reciprocal surveys at each of the three sites. While depth of investigation remains to be
elucidated through on-going inversion efforts, and corrections for topography still have to be
implemented, somewhat peculiar resistive domains are observed. Based on pre-processed data
interpretation, the base of these domains appears to conform an expected (exponential)
permafrost trend towards the shore-line at Elveneset (fig. 2C). A very different trend is observed
for Colesbay (fig. 2B). Such a trend can be the outcome of various subsurface and surface
related features, with the absence of topography data during pre-processing being a very likely
culprit. While the latter still allows for a coherent, slightly misaligned near-surface resistivity,
a complete lack of such coherence as observed in the pre-processed Festningen dataset points
to a different cause (fig. 2A).
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In summary, this study has indicated the feasibility of using GPR and ERT for the acquisition
of coastal resistivity datasets. With on-going efforts of elucidating both the kilometres’ worth
of GPR and ERT datasets during the upcoming months, cross-dataset interpretation will likely
be a key factor in understanding the varying shoreline-proximity trends. Even at this early stage,
preliminary dataprocessing, analysis, and interpretration have already resulted in the reevaluation and fine-tuning of key parameters used in the modelling of the subsurface
temperature regimes in central Spitsbergen.
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Figure 2. Example of pre-processed (observed) apparent resistivity data from the sites Festningen (A), Colesbay (B), and
Elveneset (C). Apparent resistivity values of more than 1000 Ohm.m are likely to correspond with highly resistive features such
as permafrost. Pre-processing was performed with in-house written Python code. Plotting, inversion, and subsequent postprocessing is being performed with ZondRes1 software running Occam and/or ProfileR inversion codes.

7. Collaboration goals and achievements
Collaboration with UNIS was and remains fantastic. Logistics provided key support before,
during, and after both field campaigns. News of my efforts to map the permafrost extent led to
a collaboration effort with Mikkel Toft Hornum, a graduate student from the University of
Copenhagen who joined the summer campaign to familiarise himself with the workings of ERT.
Thereafter, this project aided in Hornum’s campaign to study intrapermafrost hydrology and
the permafrost extent in Adventdalen, applying the technical know-how of running a successful
ERT campaign, and agreeing to share data – if useful – between the projects.
As stated in the project proposal, the lower permafrost boundary is to be calibrated with MT
data. Various datasets were made available by Thomas Beka in August 2017, and the
collaboration is currently on-going. Inversion and integration of the various datasets offers a
better understanding of the extent of the permafrost, and is expected to result in at least one
publication-ready manuscript in the upcoming months.
8. Outreach
Preliminary models of central Spitsbergen’s subsurface temperature regimes and the extent of
the gas hydrate stability zone have been presented at Bubbles 20172 in Tromsø, Norway, in
June 2017. The presentation was awarded with the best presentation award, and various
attendees indicated their interest in setting up collaboration. An extended presentation was held

1

As obtained from http://zond-geo.ru/english/.
Betlem, P., and K. Senger, 3D Thermo-baric Modelling of the Gas Hydrate Stability Zone in Central Spitsbergen, Bubbles
2017, 2017 Jun 6-16, Tromsø, Norway, in poster session and keynote address.
2
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at the 9th International Conference on Gas Hydrates, Denver, USA, by Kim Senger for which
also a conference proceeding was submitted and published3. Similarly, a short summary on
Svalbard’s current gas hydrate state was given during the LowPerm workshop held at UNIS in
September 2017, and a status update on the project and its results was given at the Arctic Circle4
conference in Reykjavik, Iceland, in October 2017.
Besides the dissemination of the results into an open-accessible MSc thesis, and subsequent
(planned) graduation in June 2018, it remains the aim to accept the open-invitation brown bag
meeting at the International Environment House in Geneva (United Nations Environment
Programme (UNEP)), as well as to summarise the findings and procedures in a scientific paper.
9. Description of metadata submitted to RiS
A description of the metadata has been submitted to RiS for both the GPR and ERT field
campaigns. Data and metadata will be made available upon request following the
implementation of the results into an MSc thesis, due latest June 2018.

Figure 3. Data acquisition campaign in spring (A-C, GPR) and summer (D-F, ERT) 2017. Most of the GPR acquisition was
conducted using a snowscooter with a streamer (i.e., antenna) dragged behind a sledge at low speeds (<20 km/h) (A).
Operation of the instrument took place from the sled (A), with constant monitoring allowing for a rapid response to technical
difficulties. Certain profile sections required the equipment to be dragged with a backpack (B) due to lack of snow, whereas
abundance of snow at other sites led to other operational difficulties (C). ERT acquisition took place with an ABEM Terrameter
SAS 1000/4000 in conjunction with a LUND imaging system (D). Note the flat, suitable terrain for GPR and ERT (E) at
Colesbay; even with the less-than-ideal occasional puddle, stream, and pond. Certain spots required more labour to optimise
ground contact, which was more strongly the case at Festningen (F).

3

Senger, K., P. Betlem, M. Liira, S. Roy, K. Midttømme, W. Wheeler, T. Beka, S. Olaussen, and S. Ohm (2017), Integrated
thermo-baric moddelling of the gas hydrate stability zone onhore Svalbard, Arctic Norway, in Ninth International Conference
on Gas Hydrates.
4 Betlem, P., K. Senger, and S. Olaussen, and others, 3D thermo-baric modelling of central Spitsbergen: Implications for gas
hydrate occurrence, Arctic Circle 2017, 2017 Oct 12-15, Reykjavik, Iceland, in keynote address.
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Preparing the NTNU REMUS AUV for Ice Management operations
Scientific project report, AFG 2017, RIS: 10419

Grant recipient:

Grant administrator:

Petter Norgren, PhD candidate
Department of Marine Technology
Norwegian Univ. of Science and Technology

Martin Ludvigsen, Professor
Department of Marine Technology
Norwegian Univ. of Science and Technology

Email: petter.norgren@ntnu.no

Email: martin.ludvigsen@ntnu.no

1 Project objectives
This project aims at assessing AUVs for Arctic ice management (IM) operations, with
focus on ice monitoring (see Norgren and Skjetne (2014)), and to gather experience and
data that can be used for developing mapping algorithms for IM applications. The collected data will not only serve this project, but may also be of importance for the project
FAABulous: Future Arctic Algae Blooms and their role in the context of climate change
(RiS 10383). The scientific objectives of the project is to gather multibeam echosounder
(MBE) measurements of the underside of the ice to assess the feasibility of using MBE
on AUVs as an ice monitoring platform. Additional objectives include gathering of experience with AUV deployment in ice, assessment of under ice navigation, and collection of
water column measurements of oceanographic variables.
2 Main achievements
Three under ice deployments was conducted during the fieldwork, where two was successful. During these missions the following measurements was collected: inertial navigation
data, long-baseline acoustic positioning, Doppler-velocity log, multibeam ice topography,
conductivity-temperature profile, oxygen concentration, coloured dissolved organic matter, and chlorophyll-a. Several ROV deployments was also executed to collect video of
algae patchiness under the ice, as well as to perform equipment inspection.
3 Main difficulties encountered
Integration of the USBL proved more challenging than anticipated due to hardware issues,
and the vehicle was therefore launched without homing capabilities. The Doppler velocity
logger on the vehicle had a very reduced range on the under-ice missions, due to unknown
reasons (still under investigation). As a result, the vehicle had poor navigation, and
without the homing capabilities, the vehicle was unable to return to the recovery location
on all missions. A small size ROV (the Blueye ROV) was used to recover the AUV, which
was a time consuming process. Some logistical issues caused delays in the operation,
resulting in fewer sampling days than originally planned.
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4 Fieldwork summary
Svalbard provides a location with high probability of land-fast sea-ice of sufficient thickness. Van Mijenfjorden, outside of Svea was chosen as the field campaign location (coordinated with the FAABulous-project), and the field campaign for this project took place
from 19th of April to 2nd of May 2017. The fieldwork timeline can be seen in Figure 1. The
discrepancies between the planned and the actual timeline is mainly due to two reasons:
1) problems with freight forwarder causing the AUV equipment to arrive in LYR the 23rd
of April, and 2) problems with the navigation system on the REMUS AUV, causing the
operation on the 29th to be cancelled.
May
April
19 20 21 22 23 24 25 26 27 28 29 30 01 02

Field prep.
Travel to Svea
Field preparations
AUV sampling
ROV sampling
Travel to LYR.
Figure 1: Planned (blue) vs actual (red) fieldwork timeline.
4.1 Field preparations:
The field preparations started with cutting of the 3-by-3 meter hole in the ice at the AUV
launch site (see Figure 2). The deployment site was chosen based on the criteria that
the water depth need to be less than 30 meters to attain bottom-lock. The launch site
was approximately 5 km away from Svea City. The LBL transponders was deployed at
the locations shown in Figure 2, using a high accuracy GPS for obtaining an accuracy of
about 1 meter for the transponder locations. Figure 3 shows images taken during the
fieldwork.
4.2 AUV sampling:
A short test mission was planned on the 26th of April to verify the behaviour of the vehicle,
and under-ice configuration was applied to the vehicle. During launch, the vehicle was to
positively buoyant, causing the vehicle to drift to the surface before achieving high enough
velocity to dive. This caused a crash with the ice-edge, which again resulted in the AUV
being stuck under the ice. The AUV aborted 35 meters away from the deployment site,
and was recovered using the Blueye ROV.
On the two following days, two successful missions was conducted. Due to some unknown
error, the range of the DVL was severely limited (a maximum range of 16 meters was
observed with typical maximum range of about 10 - 12 meters). Normal range of the
DVL is about 30 - 35 meters. This caused bad performance of the navigation system
due to large sections of the mission being conducted without bottom-lock. The LBL
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Figure 2: Screenshot of mission #2 showing launch site and transponder locations.
performance was good during most of the mission, but during the recovery phase (where
the vehicle was running at a depth of 2 meters) the AUV only got a few good LBL fixes.
Due to these problems, the AUV was unable to return to the recovery hole once again,
and the Blueye was deployed for AUV recovery on both missions.
On the last mission, an error with the inertial navigation system on the AUV caused
severe degradation of the AUVs position estimate during the final approach towards the
recovery location, resulting in abort relatively far away from the deployment site. Due
to the unknown nature of this error, and the potentially high consequence of failure, the
operation on the following day was cancelled.
4.3 ROV sampling:
ROV sampling was performed to complement the FAABulous dataset, to provide spatially
distributed images the patchiness of the algae bloom on the underside of the ice, as well as
perform under-ice inspection of FAABulous scientific equipment that had been frozen into
the ice. A couple of sampling runs was performed in parallel with the AUV operation, in
addition to several sampling runs after the AUV operation was completed. Two images
from the Blueye sampling runs are shown in Figure 4.
5 Collaborations
Operating an AUV in the Arctic, especially with the presence of sea-ice, is a logistically
demanding task. Therefore, the project was coordinated with the main field activity of
3  
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(a) REMUS AUV ready for deployment.

(b) Under ice AUV launch.

(c) REMUS AUV and Blueye ROV.

(d) Deployment of recovery frame.

Figure 3: Additional fieldwork images.
the FAABulous-project – a project under the Mare Incognitum umbrella. The benefit
of such a coordination is reduced personnel needs for the AUV operation, reducing the
overall cost of the project. The overall logistical costs and complexity was also reduced for
the two projects, since equipment and personnel could be shared among the groups. The
presence of the AUV and the ROV added to the scientific objectives of the FAABulous,
by providing spatially distributed measurements of sea-water properties, as well as video
presence under the ice.
The project have also collaborated with Blueye Robotics AS, and the Blueye ROV “Pioneer” was used extensively during the field campaign at Svalbard. Videos and images

(a) FAABulous-project equipment under the
ice.

(b) Algae patchiness under the ice.

Figure 4: Blueye sampling still images.
4  
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Figure 5: Plot of water column parameters captured by REMUS.
related to the field campaign can be found at: https://www.blueye.no/historier/
utforskning-av-oppblomstring-av-isalger.
6 Preliminary results
Figure 5 shows a plot of the salinity, and temperature profiles, as well as the O2, and
Chl a profiles. In addition to this data, the dataset contains multibeam ice topography
measurements, inertial navigation data, LBL ranges, Doppler velocity log measurements,
that has yet to be processed. The data set also includes ROV imagery and video.
7 Dissemination of results
The results will be a part of the grant holders PhD thesis. The results may also be a part
of a journal paper related to AUV operations under ice in the future.
8 Metadata submitted to RiS database
The dataset has been registred at RIS: oai:researchinsvalbard.no:no.ris-2330.
References
P. Norgren and R. Skjetne. Using Autonomous Underwater Vehicles as Sensor Platforms
for Ice-Monitoring. Modeling, Identification and Control, 35(4):263–277, 2014.
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MICROBIAL COMMUNITY DEVELOPMENT DURING THE GLACIAL-PROGLACIAL
ECOSYSTEM TRANSITION, RIS-ID 10645

Grant recipient/project manager: Petra Vinšová, Charles University, Faculty of Science,
Department of Ecology, Viničná 7, Prague 2, Prague, 12844, Czechia
Project administrator/project owner: Jacob C. Yde, Sogn og Fjordane University College,
Faculty of Engineering and Science, Sogndal, 6851, Norway

Project objectives
Glacial ice is rapidly disappearing and, as glaciers are not in balance with the current climate, the
shrinkage will continue even without further temperature rise. As a result, new habitats exposed
by glacial retreat (called 'proglacial') are rising in both number and size. These habitats are
colonized by microbes of various sources and, thus, potentially distinct metabolic activities and a
community structures. Specific objectives of this mission were as follows: 1) identify glaciers
possible to sample for supraglacial debris at the glacier surface and freshly exposed subglacial
sediments, 2) sample these glaciers for both distinct ecosystems and for initial soils allocated in
their respective proglacial sites, 3) transport these sediments in amount sufficient for the analyses
and also for laboratory incubation experiments, which are to be done in order to obtain a better
insight into the process of glacial-to-proglacial ecosystem transition.
Main achievements
The field mission was successful in fulfilling the objectives above. Two glaciers were sampled
for three distinct ecosystems (Sefstrombreen, Nansenbreen; Fig. 1), including samples for the
following incubation experiments. The Sefstrombreen proglacial site was sampled not only for
the initial soils, but also for older soils (using chronosequence approach) for better understanding
of the site’s development. Two more glaciers (Foxfonna, Longyearbreen; Fig. 1) were sampled
only for supraglacial debris and for initial soils, as there was no freshly exposed subglacial
material to be found. First laboratory work took place already at Czech Research Station in
Longyearbyen (subsampling, sieving, leaching, draining).
Main difficulties encountered
The field mission encountered very few difficulties. The sailing across the fjords was challenging
due to water depth and/or sediment loads, the refrigerator/freezer space was not sufficient. Only
two glaciers different in bedrock could be sampled for subglacial sediments otherwise missing.
However, sampling of initial soils was done in amount believed to be sufficient for the
comparison of distinct glacial sites. Changes also included bigger sampling action in front of
Sefstrombreen glacier where chronosequence sampling was conducted.
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Fieldwork summary report including description of fieldwork, data as well as preliminary
analysis results and conclusions.

sampling point
sailing route
Figure 1. Map of the sampled glaciers (Sefstrombreen, Nansenbreen, Longyearbreen, Foxfonna) during the 2017 field mission.
Nordenskioldbreen locality is not indicated as the sampling there was not funded by AFG.

During the first days upon arrival to Longyearbyen, safety and logistical arrangements and field
trip preparations were done. Sailing across the Isfjorden to Ekmanfjorden was made relatively
according to the plan (1. August 2017) during the first day on the Czech research yacht called
Clione. A Zodiac was taken from Clione ashore to Sefstrombreen glacier, where subglacial
sediments were identified after a brief field observation. Sampling of subglacial and initial sites
in the glacier’s forefield was also done during the first evening (i.e., several bags of sediments,
microbiological samples, GPS coordinates and photographs). During the following two days,
supraglacial and proglacial sites were identified and sampled (Fig. 2). For the supraglacial
ecosystem, cryoconite and supraglacial debris were sampled in three points (~100m2) which
differed in their distance from the glacier margin. Proglacial sampling was done in distinct zones
following the glaciers retreat and transects (sampling of each zone done in ‘triplicates’), with
distinct zones believed to be ice-free for about 20, 30, 50, 80-90 and 120 years (the latter one is
located at an outlying island called Flintholmen which was half-overriden by the last surge). It
was possible to store samples refrigerated or to put them into a freezer immediately after each
return from the field to Clione, where the team (Fig. 4) could also use several cabins for
overnight stays.
As the weather was very calm, another site across the fjord from Longyearbyen could be sampled
during the sail. The team sailed on Clione right to Nansenbreen. This glacier lies on a bedrock
different from Sefstrombreen which could be interesting for further incubations. During next day,
it was possible to take a Zodiac ashore to Nansenbreen glacier where subglacial sediment was
identified after a small walk. Samples of initial soil (in triplicate) and of cryoconite and
supraglacial debris were also taken during this very long day. The team returned by Clione to
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Longyearbyen during the mid-night on 5th August. Samples were transported from the yacht to
the Czech Research Station fridges and freezers immediately after.

sampling point
sailing route
Figure 2. Map of the Sefstrombreen chronosequence sampling. Distinct zones were sampled in triplicates. Right down lies outer
island Flintholmen representing the oldest ice-free land which was overriden by the last surge.

During the next day, it was possible to conduct sampling at Foxfonna glacier. No subglacial
sediment was observed at this site; however, samples of initial soils were taken in similar manner
as previously. One supraglacial sampling point was established at the very top of the glacier
(nearby small weather station). Snow algal patches were visible at the glacier surface. Cryoconite
holes contained quite some rocks indicating the influence of rockslides from upper sides.
The following days were used for laboratory work at the Czech Research Station. Samples of
proglacial soils were sieved, different subsamples were dried and leached for following chemical
analyses, and subsamples for cell counts and enzymes analyses were taken in Eppendorf
tubes/small zip-locks and immediately frozen. Subsamples for further incubation nutrient
limitation lab experiments were stored refrigerated; subsamples for further incubation labexperiments focusing on glacial-proglacial ecosystem transition were put into a freezer. All
frozen stuff was transported frozen back to Prague (Czechia).
Two additional sampling actions took place during August. Thanks to the efficient work and a
good weather, it was possible to sample initial soil and supraglacial ecosystem of Longyearbreen
glacier. This glacier exposes no subglacial sediment either but interestingly enough, debris
patches (exposed material from shea-bands) were located at different distances from the ice
 

27

margin toward the glacier top. Three sites of these were sampled (i.e., microbiological samples
and material for chemical analyses) and cryoconite holes were sampled alongside at the most
elevated sampling site. A significant amount of rocks present in the cryoconite holes indicate a
mixing with the exposed debris. Samples from here were processed in a laboratory immediately
after and handled similarly as previous.

Figure 3. Glacier surface of Sefstrombreen with an overview of its forefield.

Additional samples which will be used for the comparison study were taken for
Nordenshieldbreen sites two weeks after this field work by a collaborating team member.
Nordenshieldbreen is a tide-water glacier which has two different forefields at North and South
presenting also a different geology. Samples of initial soils for these two forefields were taken as
previously. A sediment sample was taken from an ice-cave at the glacier margin believed to be of
a subglacial origin, however, the site was later identified as not as isolated from the outside so it
cannot be used for a subglacial sample set because of possible mixing with different sediments.
Collaboration goals and achievements with other projects, research groups etc.
Dr. Jacob C. Yde from Sogn og Fjordane College, Norway, identified freshly exposed subglacial
sediment at two sites, and rates of glacier retreat for purposes of proglacial soil sampling. Dr. Yde
is anticipated to be a coauthor on all resulting peer-reviewed publications and presentations at
international meetings.
The facility provided to us (accommodation in Czech Arctic Research Infrastructure „Josef
Svoboda Station“ with laboratory facilities and storing places, Czech Research vessel Clione)
through the University of South Bohemia and the Center for Polar Ecology, was great to use and
can be only recommended. Another collaboration was established thanks to this field mission
through PhD student Petra Polická with the Department of Ecosystem Biology of the University
of South Bohemia. She took part in the planning process, will be doing most of the chemical
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analyses and is anticipated to be coauthoring the publications and presentations at international
meetings.

Figure 4. Team members at Flintholmen (from the left): Petra Vinšová, Petra Polická, Jacob C. Yde.

Scientific publications, conference presentations, public outreach etc. based on the
fieldwork (both planned and published).
While much work must be done to obtain data from the samples and before putting these
available for dissemination, presentations are planned for the European Geosciences Union
(EGU) meeting in Vienna, Austria (April 2018) and/or at POLAR 2018: SCAR/IASC Open
Science Conference in Davos, Switzerland (June 2018).
Results from the field season will be reported to the general public through our website
(http://cryoeco.eu) and twitter page (@CryoEco).
At least two papers are planned, one of which will address the ecological succession and nutrient
limitation of deglaciated forefield of Sefstrombreen with respect to the original supraglacial and
subglacial ecosystems, and the other will present the comparison of initial soils to be found in
front of Svalbard glaciers with different bedrock geology. Sediment samples from Sefstrombreen
and/or Nansenbreen will be used in long-term laboratory incubation experiments simulating the
glacial-proglacial transition process. The results of these experiments will be published in another
paper describing the development in microbial community structure and potentially associated
changes in metabolic activities.
Description of metadata submitted to RiS. It is mandatory to register a short description of
your data in RiS. Example of AFG projects with metadata RiS ID 6596, 6666, 5262 and
6616. Your report will not be approved if this is not included.
A project description, map with localities, the project team.
An excel file containing name of sampled localities, dates, times, GPS coordinates and notes
when appropriate.
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Mapping of Paierlbreen Ice Mélange with UAVs: RIS ID (269952)
Grant recipient: Lynn Kaluzienski (lynn.kaluzienski@maine.edu)
Norwegian institution: The University Centre in Svalbard (UNIS), P.O. Box 156, 9171
Longyearbyen, Norway
Home institution: University of Maine, 5781 Wingate Hall, Orono, Maine 04469-5781
Project responsible: Professor Chris Borstad (chris.borstad@unis.no)
Project objectives:
The overarching goal of this project is to provide fundamental physical insights into the
processes affecting the terminus positions of marine-terminating outlet glaciers to address the
extent to which ice mélange influences pre-calving processes. The project objectives include:
1) Determine a range of reasonable mélange characteristics from UAV-derived imagery
to guide a series of numerical modeling experiments.
2) Simulate the solid-fluid interactions of iceberg calving into a mélange-filled fjord
using time-dependent 3-D smoothed particle hydrodynamic (SPH) numerical
modeling.
Main achievements:
• Collected UAV orthoimagery and LiDAR measurements at the terminus,
progracial mélange, and sea ice of Tunabreen
• Retrieved time-lapse data from Ultunafjella and maintained station for further
data collection
• Performed initial numerical model testing for sensitivity analysis
Main difficulties encountered
Change of locations
The original fieldwork goal for this project was to perform UAV surveys at the terminus
of Pailerbreen in Hornsund Fjord. After advisement from UNIS logistics personnel who were
concerned about the crevasse hazards of the proposed snowmobile route to Hornsund and sea ice
conditions in Van Keulenfjorden, Templefjorden was selected as a new location. This new plan
addressed the same objectives outlined in the original proposal. The fieldwork still provided a
valuable dataset for subsequent modeling work but required travel along a route with less
hazardous conditions. The new logistic plan and budget for this work was proposed in March of
2017 and approved by Svalbard Science Forum administrators.
Issues with UAV
Technical issues with UAV flight software were encountered during fieldwork. The first
issue was that the software, DJI Flight Planner, had an automatic setting to land the UAV
whenever its battery power dropped below 20%. Estimating battery power time in variable
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weather conditions was difficult and at one point the UAV performed an automatic landing. The
drone landed in a safe location on the proglacial sea-ice and had to be retrieved by snowmobile.
The second issue occurred when the field team switched locations to the opposite side of
the fjord. While the program accounted for the latitude and longitude coordinates of the new
take-off location, it did not properly save the change in initial elevation. The new starting
location was at a lower elevation, and because the UAV’s path was not properly georeferenced it
crashed into the terminus. Unfortunately, the UAV was irretrievable; however, most of the
planned data was gathered before the crash and only a small portion of data was lost.
Fieldwork summary report including description of fieldwork, data as well as preliminary
analysis results and conclusions
Fieldwork was carried out at Templefjorden from April 25- May 2, 2017. Conditions during
this time period allowed for multiple day trips via snowmobile access along the eastern side of
the fjord. The sea ice was found to be over 70 meters thick approximately a kilometer from the
glacier terminus. This allowed for safe snowmobile travel to the western side of the fjord.
1) UAV and LiDAR observations

Figure 1. A) Photo of drone take-off location on eastern side of fjord. B) Digital point cloud and associated
photos from gridded flight paths. C) Example image taken above glacier terminus. D) Mosaic of
orthoimagery from western portion of glacier terminus and proglacial sea ice and mélange.
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Flight paths were selected using waypoints from Landsat 8 imagery and mapped out before
the start of the field season. Manual operation of the drone was only required for take-off and
landing. Repeat surveys using a Phantom-3 UAV with rapid photography were conducted from
both sides of the fjord shoreline and several ground control points in the terrain were measured
by GPS for accurate georeferencing during post-processing. Aerial surveys carried out during the
field campaign provided high-resolution digital imagery to map the majority of Tunabreen’s
proglacial mélange and terminus region before UAV problems arose.
LiDAR observations
using a RIEGL VZ-6000
laser scanner were collected
from the western side of the
fjord as well as a location on
the sea ice approximately
1.5 kilometers in front of the
glacier terminus. Point
clouds from both UAVderived imagery and LiDAR
measurements provided two
datasets for the extraction of
digital elevation models as
well as a means for cross
validation.
2) Preliminary Numerical Modeling
A preliminary ~0.5 million particle simulation was created of an idealized floating iceberg
using the DualSPHysics software package. In the simulation, a solid model iceberg floats in a
filled with water. The iceberg was initialized in hydrostatic equilibrium and an oscillating piston
creates standing waves which cause the iceberg to capsize. Particle accelerations are computed at
every time step and provide a means for a force balance solution. Subsequent work aims to
expand this SPH framework to include a model mélange constructed/initialized from the
observational data described above. The next step will be to incorporate realistic geometries (and
temporal changes) from the UAV and LiDAR surveys.
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Figure (3). A) SPH simulation of iceberg capsize event with fluid velocity magnitude (m/s). B) and C) Side
views of model iceberg overturning.

Collaboration goals and achievements with other projects, research groups, etc.
Collaboration was essential for the completion of this project and included the University
Centre in Svalbard, the University of Maine, and the University of Silesia - Centre for Polar
Studies (UŚ-CSP). In addition to the providing boundary conditions for numerical modeling, the
data will be utilized by collaborator Barbara Barzycka (UŚ-CSP) for updating the University of
Silesia’s database with terminus position and geometry of Svalbard outlet glaciers to use as
indicators of local climate changes (continuation of Malgorzata Blaszczyk’s work - Blaszczyk et
al., 2013).
The change in study locations provided an opportunity to collaborate with RIS project 10609
(Tunabreen Glacier Dynamics Monitoring) and supported a hike to help maintain previously
existing time-lapse cameras on Ultunafjella. Sporadic calving events captured throughout this
time-lapse camera dataset will proved supplementary data on short-term events and elucidate
changes that occur during the post-calving process.
Scientific publications, conference presentations, public outreach etc. based on the
fieldwork (both planned and published).
A news crew from a Dutch broadcasting company, NOS Journal, joined for a half-day of
fieldwork on April 30th, 2017. Weatherman and climate scientist Peter Kuipers Munneke
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conducted an interview with collaborator Chris Borstad in front of Tunabreen about its recent
advance and preceding abnormal rain events. The interview, as well as additional footage of the
project’s fieldwork methods, aired the following day1.
One publication is planned following the completion of data analysis and model
simulations. Tentative topics and potential journals for submission include: Temporal Variability
of Proglacial Mélange, Sea Ice Characteristics, and Terminus Position at Tunabreen Glacier (J.
Glaciol.), and Sensitivity Analysis of Mélange Dynamics on Iceberg Calving Using SPH (JGR).
Description of metadata submitted to RiS
The collected dataset has yet to be submitted but will be uploaded to RiS once the digital
elevation models from UAV and LiDAR data are compared and analyzed.
References
M., Błaszczyk, J. A Jania., and L. Kolondra. Polish Polar Res, 34, 327-352 (2013)
1

https://nos.nl/artikel/2171013-peter-kuipers-munneke-vanaf-spitsbergen-het-klimaat-verrasttelkens-weer.html
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1. Project title: Monitoring of nitrogen oxides from mobile and stationary sources at Svalbard.
RiS ID: 10754
2. Name and contact details of the grant recipient:
Alena Dekhtyareva, PhD student, IIS-IVT, Faculty of Engineering and Technology,
Universitetet i Tromsø - Norges Arktiske Universitet, alena.dekhtyareva@uit.no
3. Primary objectives of the project are to monitor the emissions of nitrogen oxides from
snowmobiles, cars and coal power plant in Longyearbyen and near pristine Arctic environment
around the settlement. Secondary objectives are:
1) to quantify the concentrations of nitrogen oxides UNIS students and staff are exposed to
during transportation from and to fieldwork location by snowmobiles;
2) to quantify the concentrations of nitrogen oxides citizens of Longyearbyen are daily exposed
to;
3) to allow students at the UNIS course AT-831 Arctic Environmental Pollution: Atmospheric
Distribution and Processes take part in collecting, processing and analysing of the
environmental data from the fieldwork in educational and outreach purpose.
4. Main achievements:
1) The measurements in Adventdalen revealed that the concentration of NOx is highly
dependent on the intensity of snowmobile traffic in the valley and prevailing meteorological
conditions.
2) The measurements performed using portable weather stations during the snowmobile trip to
Mohnbukta on the 5th of May 2017, showed that surface wind speed and direction depend
strongly on local topographical features (e.g. glaciers and valleys). Most of elevated NO2 values
were observed when the snowmobiles stopped at the measurement stations, while
concentrations of the measured compound were low during the ride.
3) Elevated concentrations of NOx were observed in Longyearbyen when two ships were in the
harbour simultaneously. Further investigation on the effect of ship emissions on the air quality
in the town is needed.
5. Main difficulties encountered. The portable equipment (LEOs), which had been planned to
be rented from one of the project partners for the fieldwork, was not in proper condition, and
ordering of new equipment from France (Cairpol NO2 sensors) took more time than expected
and increased the costs of the project. These additional costs were paid by the University of
Tromsø from the PhD project of Alena Dekhtyareva.
6. Fieldwork summary report including description of fieldwork, data as well as
preliminary analysis results and conclusions.
The low-cost mobile electrochemical sensors is a new technological solution for environmental
monitoring (Jiao et al., 2016) Advantages of these devices is that they are portable and relatively
inexpensive, while disadvantages is their high detection limit (20ppb for Cairpol NO2 sensors),
decrease in sensitivity with time and measurement interference with other gases. Therefore,
they cannot be used alone to measure ambient air concentration without a reference monitor.
Thus, combined usage of stationary reference device and mobile sensors covers broader
spectrum of detectable concentrations and allows producing observations close to the pollution
source.
Cairpol is a portable NO2 sensor for air pollution studies. The sensor may give reliable NO2
measurement results when higher concentrations, than those that are typical for ambient air at
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rural site, are sampled. Therefore, this sensor may be suitable for evaluation of emissions from
snowmobiles in the immediate vicinity of the source of pollution. These sensors were used
during the snowmobile trip to Mohnbukta (fig. 1 and 2b).
Chemiluminescence NO/NO2/NOx Analyzer is an accurate stationary sensor designed for
ambient air quality monitoring applications. The NOx monitor was used during the
measurement campaign for calibration of mobile sensors and monitoring of the background
concentration.
The stationary NOx monitor was installed at the UNIS CO2 station in Adventdalen for the period
from 23.03.2017 to 15.05.2017. In order to calibrate the monitor each week, the project manager
used the logistics support from the project partners, Norwegian Polar Institute and UNIS.
However, when there were no cars available, the services of the local taxi company were used
to reach the station.
Average daytime (from 7:00 UTC to 19:00 UTC) NO and NO2 hourly concentrations were 0.4
μg∙m-3 and 1.7 μg∙m-3, respectively, while nighttime (from 19:00 UTC to 7:00 UTC)
concentrations were very low, 0.0 μg∙m-3 and 0.9 μg∙m-3, respectively (here the daytime and
nighttime are defined based on snowmobile traffic pattern in the valley). According to the ttest, the meteorological conditions were statistically different (p<0.001) during hours, when
daytime concentrations of NO and NO2 were above average contra hours with concentrations
below or equal to average: temperature was 4°C lower (-12°C vs -8°C) and wind speed was
more than two times lower (2ms-1 vs 5ms-1) for the first group of values contra the second one.
For the nighttime statistically significant difference in temperatures (p<0.01) and wind speed
(p<0.001) was revealed only for NO2, -12°C vs -10°C and 3ms-1 vs 4.5ms-1, respectively.
Maximum hourly NO2 concentration of 21.8 μg∙m-3 was measured on Easter holiday,
13.04.2017. Combination of increased recreational traffic and mild weather conditions (wind
speed below 1 ms-1 and air temperature -8°C) led to accumulation of concentration 13 times
higher than daytime hourly average measured during the field campaign. Such low wind speed
is untypical for the wind regime in Adventdalen (average wind speed during fieldwork was
4ms-1), where normally ventilation is sufficient enough to remove NOx emitted by the current
amount of motorized traffic.
In addition to the measurements in Adventdalen, the project manager joined the fieldwork trip
on snowmobiles to Mohnbukta organized by the UNIS course AT-831 “Arctic Environmental
Pollution: Atmospheric Distribution and Processes” the 05th of May (fig.1). Portable
environmental meter Kestrel 5500 Pocket Weather Tracker was installed on a tripod for shortterm stationary measurements during the stops (fig.2a). Kestrel stations were temporarily
installed in Sassendalen (001), Mohnbukta (002), Koningsbergbreen (003) (fig. 1).
Negligible concentrations of NO2 were observed during the ride most probably because NO is
formed first in the process of fuel combustion, and then it is further converted to NO2 (Seinfeld
& Pandis, 2006). The conversion rate depends on the concentration of NO, therefore, when
several snowmobiles stop simultaneously, NO accumulates and we can see the production of
NO2. The snowmobile with the sensor was the second from the end in the motorcade of 13
snowmobiles, therefore it sampled air polluted by the emissions from the first 11 snowmobiles
arrived.
In the end of the fieldwork, the stationary NOx sensor was placed at UNIS (fig. 3b). Although,
according to the Kestrel data, the wind from the valley was prevailing (fig. 3a), elevated NOx
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concentrations were observed in Longyearbyen when two ships were near the harbour
simultaneously (fig. 4). The shape of the peak is two-headed because, according to the data
from marinetraffic.com, one ship departured (Norbjørn) and one ship arrived shortly after that
(Polarsyssel). The concentrations of NO2 and NO increased in almost 25 and 45 times,
respectively, comparing to normal concentration observed in the town.
7. Collaboration goals and achievements with other projects, research groups etc.
The collaboration with the partners of the project, the Norwegian Polar Institute and UNIS, was
very productive. The project manager had got invaluable support in solving some practical
issues occurred during the field campaign.
In addition to this, the Barentsburg station operated by the Russian Arctic and Antarctic
Research Institute (AARI) has similar equipment to one that was used during the fieldwork
(RIS-ID 10863 project “Air Quality Monitoring By Automatic Analyzing Stations In
Barentsburg”). The manager of current project Alena Dekhtyareva has been in touch with Anna
Nikulina from AARI, and a joint publication based on the measurement results from this year
is planned.
8. Scientific publications, conference presentations, public outreach etc. based on the
fieldwork (both planned and published).
An introductory presentation about monitoring of NOx at Svalbard was made for the UNIS
students at the course AT-331 28.04.2017 at 13:45, and the results of the fieldwork were
presented 23.05.2017 at 11:30. One of the students at the course used the data from the NOx
monitor for a term paper. The student took part in the data analysis, wrote an essay and
presented the data. In addition to this, the abstract with project results has been submitted to the
Svalbard Science Conference 2017. The conference takes place from 06.11.2017 to 08.11.2017
in Oslo. Moreover, extended paper based on the results of this project is planned to be presented
at the Air pollution conference 2018 and included in the volume of “WIT Transactions on
Ecology and the Environment”.
9. Description of metadata submitted to RiS: NOx chemiluminescence analyser data
collected at the UNIS CO2 lab (Adventdalen) from 23.03.2017 to 15.05.2017
https://www.researchinsvalbard.no/dataset/2510
10. Pictures and figures, illustrating the fieldwork and main results

Figure 1 Snowmobile route produced using GPS log. The locations of Kestrel stations (001 
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003) and UNIS AWS are shown by red circles.

Cairpol
NO2 sensor

a)
b)
Figure 2 a) Kestrel station installed in Mohnbukta; b) project manager Alena Dekhtyareva with
Cairpol NO2 sensor attached to the arm to measure NO2 concentration during the field trip.

a)
b)
Figure 3 a) wind rose produced using data from Kestrel weather tracker installed at the UNIS
roof; b) location of the monitor at UNIS and Longyearbyen port
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Figure 4 NOx measurements revealing the effect of the pollution from ships in the port of
Longyearbyen.
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Effects of simulated herbivore disturbance and climate warming on
ecosystem process rates of three High Arctic plant communities
RIS-ID 10346

Grant recipient: Matteo Petit Bon, PhD candidate
email: matteo.petitbon@unis.no
phone: +47 966 59 147
Affiliations: The University Centre in Svalbard (UNIS) and The Arctic University of Norway
(UiT)
Project administrator: Ingibjörg Svala Jónsdóttir (University of Iceland and UNIS)
Project objectives:
Global warming is affecting the Arctic more than any other region on the planet. However,
the extent to which Arctic ecosystems respond to higher temperatures may be modulated by
biotic interactions and vertebrate herbivores may play a fundamental role in this context.
Using a 2-year fully-factorial randomized block design with no and simulated grubbing by
geese and ambient and warmer temperatures, we focused on how these factors may affect
ecosystem functions and processes of three High Arctic plant communities (mesic, moist, and
wet communities). The main aims of the project were 1) to study how pink-footed goose
grubbing may interact with higher temperatures in modifying temporal and spatial nutrient
distribution in the vegetation and 2) to scale up from plant nutrient dynamics to ecosystem
functions such as carbon (CO2) fluxes between ecosystem and atmosphere and nutrient
leaching during the decomposition process.
Main achievements:
Despite the difficulties encountered during fieldwork (see the next section), all the planned
activities for summer 2017 have been successfully accomplished. In particular, 4 full
“Cycles” of measurements (8-10 days each) have been carried out during summer 2017,
allowing us to study the temporal variation of the response variables of interest in our study
system. At each “Cycle”, abiotic variables such as soil moisture, NDVI, soil temperatures, etc
have been measured in all plots (105 in total) (Fig. 4b). In addition, sample collection for
nutrient analyses in plant leaves (Fig. 1 and Fig. 4c) has been performed and carbon fluxes
between ecosystem and atmosphere (Fig. 2) have been measured in all plots during each
experimental “Cycle”. At the moment, we are working in the lab (Fig. 3) aiming at i)
cleaning the plant material used for the decomposition part of the study and ii) preparing the
moss samples included in the nutrient dynamic part of the project.
Main difficulties:
The main difficulties encountered during fieldwork and laboratory part were: 1) Bad weather
interfering with the “Cycle” of measurements – each Cycle encompassed 8-10 days of
continuous fieldwork. The gas analyser used for carbon flux measurements is not suitable in
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case of rain or strong wind. As a consequence, “Cycles” have been occasionally interrupted
because of these unpredictable factors. 2) Polar bears in the area towards the end of the
season – fieldwork has been continuously delayed from the 1st of September to the 18th of
September 2017 because of the presence of three bears close to the study sites (all fieldwork
activities were not allowed in that period). 3) Litter bag processing in the lab – bags
containing plant material for the decomposition experiment have been recently processed in
the lab. The main difficulty encountered was the removal of soil particles from litter bags
incubated in wet communities.

Figure 1 – Matteo Petit Bon is collecting samples for nutrient analyses from one of the wet habitat selected for
the experiment.

Figure 2 – Calum Bachel (field assistant in the period June-August 2017) is taking carbon flux measurements in
a “warming” plot (see the Open Top Chamber used to increase summer temperatures) belonging to one of the
wet habitat selected for the experiment.
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Figure 3 – Majsofie Christensen (left) and Henninge Torp Bie (right) (laboratory assistants in the period
October-November 2017) are processing moss samples collected during fieldwork and preparing them for
carbon-nitrogen (CN) analyses.

Fieldwork summary report and preliminary results:
Study design:
The effects of simulated grubbing by geese and higher summer temperatures on ecosystem
process rates have been studied using a 2-year fully-factorial randomized block design with 7
replicates (spatial blocks). In each spatial block, three plant communities distributed along the
soil moisture gradient were selected (relatively dry community, moist community, and wet
community). Finally, an experimental block (each one composed by 4 different plots
randomly assigned to the 4 different treatments) was established in each community.
Consequently, the 4 following treatments have been applied: control, goose grubbing
simulation, summer warming, and the combination of grubbing and summer warming. In
total, 105 plots have been established as part of the project.
Description of the fieldwork activities:
- Pre-fieldwork activities (12th of May – 12th of June) – Cages to exclude natural
herbivory and Open Top Chambers to increase summer temperatures have been
transported in the field and prepared for the summer season. Snowmelt on the
experimental plots has been monitored every second day since the snow-free period is
considered one of the main factor influencing both nutrient dynamics at the plant level
and decomposition processes at the ecosystem level;
- Treatment implementation + First Cycle of measurements (13th of June – 25th of June)
– Experimental grubbing has been implemented on the treated plots and the first
round of sample collection for nutrient analyses and carbon flux measurements have
been carried out;
- Second cycle of measurements (29th of June – 5th of July) – Second full round of
measurements has been carried out;
- Point Intercept Method week (14th of July – 19th of July) – Point Intercept Method for
non-destructive biomass estimation has been carried out (Fig. 4a);
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Third cycle of measurements (21st of July – 30th of July) – Third full round of
measurements has been carried out;
- Fourth (and last) cycle of measurements (14th of August – 22nd of August) – Fourth
full round of measurements has been carried out. In addition, soil samples for pH,
nitrogen (N), and carbon (C) analyses have been collected.
- Dismantling process + litter bag collection (28th of August – 17th of September) –
Litter bags for decomposition experiment have been collected after 1-year incubation.
Finally, the sites have been prepared for the winter period (dismantling process of the
experimental setup).
Preliminary results:
Preliminary data analyses performed so far indicate that: 1) the three plant communities
strongly differed to each other in terms of species composition (Fig. 4a), hence validating our
goal of studying the effects of goose grubbing and warming on 3 different plant communities
along a soil moisture gradient. In addition, to further confirm differences between the three
plant communities, 2) they also strongly differed to each other in terms of soil moisture, soil
N content, and soil pH (Fig. 4a). 3) NDVI data show a clear seasonal pattern (Fig. 4b),
validating the use of these data as phenological and biomass proxies. Interestingly, grubbing
treatment had a strong effect on NDVI values, whilst a minor effect has been found for plots
subjected to higher temperatures (Fig. 4b). 4) Both simulated herbivory disturbance and
warmer temperatures affected nutrient dynamics in tundra plants, but grubbing was the
strongest driver of the two (Fig. 4c). In particular, grasses growing under simulated grubbing
in mesic and moist habitats had higher N content compared to control plots. Wet
communities did not respond to the treatments, highlighting their higher resistance to
perturbations (Fig. 4c). 5) Finally, both grubbing and warming increased the rate of
ecosystem respiration underlying the importance of considering these factors when studying
the future carbon balance of Arctic ecosystems (data still unprocessed, no graphs shown).
-

Collaboration goals and cooperation:
The planned collaborations stated in the main application have been carried forward. In
particular, samples for nutrient analyses will be analysed within the Plants and Northern
Ecosystems group (leader and supervisor: Kari Anne Bråthen) at the Arctic University of
Norway (UiT - Tromsø) in the next 2 months. Carbon flux measurements have been taken
following the precious advice by Hanna Lee (Uni Research – Bergen), who is an expert in
ecosystem carbon dynamics and fully involved in the ecosystem carbon flux part of my PhD
project. Finally, all the fieldwork activities have been coordinated with other projects
registered in the RiS database (i.e RIS-ID 10667, RIS-ID 10484, and RIS-ID 10030), which
aim to answer closely related questions to our main experimental framework. Data sharing
and collaborations in the production of scientific publications have already begun.
Dissemination (conferences and scientific publications):
Given:
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“Effects of simulated warming and grubbing on productivity and NDVI of three High
Arctic plant communities – scaling up carbon flux data from plot- to landscape-level”
– Oral presentation at the “Biomass Workshop” – 9th-12th of October, Longyearbyen
- “Effects of simulated herbivore disturbance and climate warming on ecosystem
process rates of three High Arctic plant communities” – Poster presentation at the
“Svalbard Science Conference” – 6th-8th of November, Oslo
Planned (conferences):
- Presentation of the Carbon flux data – Oral presentation at the OIKOS conference –
20th-22nd of February 2018, Trondheim
- Presentation of the Nutrient dynamic data – Oral presentation at the ITEX conference
– April 2018, Edinburgh (Scotland)
Planned (publications – working titles):
A) Plant functional types, herbivory, and warming effects on spatial and temporal plant
nutrient dynamics across a soil moisture gradient in the High-Arctic Svalbard.
B) Nutrient-related traits of plant functional types mediate herbivory and climate
warming effects on ecosystem carbon fluxes in three High-Arctic plant communities.
C) Herbivory and warming effects and plant trait control on the early-decomposition
across a soil moisture gradient in three High-Arctic plant communities.
-

Figure 4 – Preliminary data analyses. a) NMDS ordination of the point intercept data showing structure and
composition of the three plant communities analysed in this study and the main direction of the soil physical
properties measured during Cycle 4. b) Seasonal NDVI values in Moist communities under different treatments
and seasonal period (Early, Mid, late, and End of summer, respectively). c) Nitrogen content (%DW –
percentage of dry weight) in grasses under different treatments (control [C], grubbing [G], warming [W], and
grubbing+warming [GW]) and seasonal period (graph taken from Hanna, 2017 – Master thesis)
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Physiological adaptions of Arctic algae during the bloom
development under current and future conditions, RiS ID 10647
Ane Cecilie Kvernvik1,2
Email: Anek@Unis.no
Phone: +47 980 18 439
1. The Department of Arctic biology, The University Centre in Svalbard, Svalbard
Science 5 Centre, P.O. Box 156, N-9171 Longyearbyen, Norway
2. BFE-faculty, The Arctic University of Norway, P.O. box 6050 Langnes, 9037 Tromsø,
Norway

Project objectives
The aim of my project is to investigate photo-physiological adaptions and primary production
in Arctic pelagic and sympagic algae to current and future environmental changes (e.g. light
availability and carbonate chemistry). Photo-physiological adaptions during the spring bloom
as well as the pre-bloom and post bloom phases will be followed, in addition to incubation
experiments under different climate change scenarios. The overall goal is to contribute to a
mechanistic understanding of correlations between environmental conditions and bloom
initialization, primary production and ecophysiology.

Main achievements and difficulties
During the field campaign in 2017, the seasonal changes in physiological characteristics,
production and biomass in natural communities (sympagic and pelagic algae) were
successfully investigated from the pre-bloom phase to the termination of the spring bloom. In
addition, constant monitoring of sea ice and water characteristics with the help from
autonomous measuring stations and sampling will help relate physiological adaptations in seaice algae and phytoplankton to different environmental factors (e.g light, salinity, nutrients,
temperature). Two incubation experiments were successfully executed underneath the ice,
with natural algal assemblages. Due to late formation of safe sea-ice in van Mijenfjorden, we
did not manage to sample in the polar night conditions during the field campaign.

Fieldwork summary
Field description
We conducted monthly sampling between March and August, with ice-based campaigns
ending in May due to unsafe sea-ice conditions, and difficulties of getting to van Mijenfjorden
with snow scooter. A summary of field campaigns is listed in table 1.
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Table 1. An overview over field campaigns during spring/summer 2017.
Date
Ice
Pelagic
Comments
02/03-03/03.2017
X
X
09/03.2017
X
Establish sea ice autonomous observatory
13/03-14/03.2017
X
Cruise with KV Svalbard
06/04-08/04.2017
X
X
23/04-02/05.2017
X
X
Main field campaign
12/06-15/06.2017
X
Cruise with Viking explorer
21/08-24/08.2017
X
Cruise with Viking explorer

The first field campaigns in March involved, in addition to sampling, the establishment of
several autonomous measuring stations. . At each sampling date, we obtained additional
environmental data from a vertical CTD profiler (measuring salinity, temperature, chl a
fluorescence, O2), light measurements and nutrients. Sea ice and pelagic algal bloom
development and seasonal changes of photo-physiology and net primary production were
followed by analyzing sea ice cores and seawater.

a)

b)

c)

d)

Fig. 1. Pictures from field; a) ice-coring b) ice-core with algae layer c) pelagic
sampling through a hole in the ice d) FRRf measurements using tent on the sea
ice.
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Ice cores were obtained by using an ice corer and were cut in multiple sections and melted
with addition of GF/F filtrated seawater (Fig. 1a,b). Water samples were collected through a
hole in the ice using a niskin bottle at 5, 10, 15, 25, 50 m and bottom (Fig 1c). Photophysiology was measured at once on the ice using a tent to keep the samples dark and a fast
repetition rate fluorometer (FRRf, fig 1d). Health of the algae was studied by measuring
quantum yield of charge separation (Fv/Fm), and acclimation responses by measuring
photosynthesis vs. irradiance curves. All other samples were brought back to a lab in Svea
where biomass content from pelagic samples and each section of the ice cores were decided
by filtering for Chl a, POC, PON and POP. Other parameters such as fatty acid content,
community composition, stable isotopes, DNA and RNA were also collected by filtration
and/or fixation. During the main bloom period we had an extended field stay (23/0402/05.2017) that also included two in situ experiments with sea ice algae and phytoplankton:
1. Experiment using natural communities of sea ice algae where light and nutrient levels
were manipulated.
2. Experiment comparing net primary production in sea-ice algae and pelagic algae in 10
different light levels.
In these field experiments a frame equipped with bottles with different transparency were
used (fig. 2). The frame was deployed underneath the ice for 1-2 days, and parameters such at
photo-physiology (FRRf), carbon uptake (14C), growth (PDMPO) were measured.

Fig. 2. Frame with incubation bottles of different transparency used for in situ
experiments underneath the ice.

Preliminary results
In spring 2017, we observed a strong sea ice algal bloom occurring simultaneously with a
pelagic algal bloom in Van Mijenfjorden in Svalbard, with Chl a values reaching up to > 200
µg/L underneath the sea ice (lowermost section) and ~ 9 µg/L in the seawater. Seasonal
photo-physiology measurements revealed that sea ice algae and phytoplankton seem to have
distinct differences in their photo-physiological traits, even if their surrounding conditions
with respect to light and nutrient availability are very similar. Phytoplankton seem to handle
most light intensities well with maximum yield values observed around 40 µmol photons m-2
s-1 (Fig. 3a).
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Sea-ice algae

Phytoplankton

0.60

Fig. 3. Maximum quantum yield of
charge separation (Fv/Fm) indicating
health of algae, and maximum
photosynthetic rate (Pmax) of
phytoplankton and sea ice algae in
van Mijenfjorden, spring/summer
2017. X-axis shows the in situ
irradiance at the time of sampling.

Fv/Fm

0.50
0.40
0.30
0.20
0.10
0.00
0

20

40

60

80

100

120

140

Pmax

Irradiance [µmol photons m-2 s-1]
180
160
140
120
100
80
60
40
20
0
0

20

40

60

80

Irradiance [µmol photons

100

120

140

m-2 s-1]

Sea ice algae are superior in their ability to take advantage of very low light intensities, with
maximum yield values observed around 15 µmol photons m-2 s-1, whereas they are much more
sensitive to high light stress. For example they have a lower maximum photosynthetic rate
than phytoplankton when light reaches > 30 µmol photons m-2 s-1 (Fig. 3b). These findings
were confirmed by the field experiments with natural communities of phytoplankton and seaice algae in different light intensities: as light gets higher, the difference in carbon uptake
between phytoplankton and sea-ice algae increases (Fig. 4).

Carbon uptake
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Fig. 4. Carbon uptake in Sea-ice algae and phytoplankton during a in situ experiment underneath the ice.
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Conclusion
Ongoing environmental changes, in particular earlier ice breakup and increased transparency
of Arctic sea ice, will strongly affect the light available for photosynthetic organisms. The
distinct differences between phytoplankton and sea-ice algae towards high light that we have
seen following the seasonal development and using field experiments might suggest some
acclimation responses in pelagic algae that ensure competitive success to future conditions.
Such transition from predominantly sympagic to more pelagic algal bloom at high latitudes
might have complex implications for ecosystems.

Planned publications and presentations
2.10.2017-4.10.2017

Svalbard science forum meeting. Presentation about fieldwork
and preliminary results.

8.11.2017-10.11.2017

FAAbulous project meeting. Presentation about fieldwork and
preliminary results

11.12.2017-15.11.2017

Arctic change conference, Quebec. Oral presentation.

Autumn 2018

Planned scientific publication based on field data

Collaborations goals
My project is a part of the project: FAABulous: ‘Future Arctic Algae Blooms – and their role
in the context of climate change’, RiS ID 10383, PI E. Leu, Akvaplan-niva), which is funded
by the Norwegian Research Council for a period of five years (2015-2020). The University
Centre in Svalbard (UNIS) is a major collaborator in the FAABulous project, and supported
the field work logistically. Furthermore, the AWI funded ProEco project (Arctic
Phytoplankton under multiple stressors – from process understanding to ecosystem
functioning, PI C. Hoppe) also collaborates closely with FAABulous, and the two projects
will eventually do system comparisons between the two studied fjords (van Mijenfjorden and
Kongsfjorden).

RiS metadata description
Variable fluorsescence measured by FRR fluormometry in sympagic and pelagic algae were
measured from march-August 2017, along with chl a POC, PON, POP, IP25 community
composition and nutrients. Environmental data such as light, bulk salinity, temperature and
CTD profiles were also acquired.
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Causes and consequences of variation in
age at first reproduction in barnacle geese of Ny-Ålesund
Umbrella project RiS ID: 6359
RiS ID: 10651

Grant recipient

Project responsible

Mari Aas Fjelldal

Brage Bremset Hansen

Norwegian University of Science and

Norwegian University of Science

Technology (NTNU)

and Technology (NTNU)

mari-fjelldal@online.no / marifjel@ntnu.no

brage.b.hansen@ntnu.no

+47 404 56 787

+47 416 04 443

Project objectives
This master´s project aims to disentangle the causes and individual-level consequences of age
at maturity, which varies considerably between individuals, sexes and years (Loonen
unpubl.). The data source will be mark-recapture data from the Ny-Ålesund barnacle geese
population, providing individual-based information on annual reproduction (nesting
information, number of eggs laid, chick survival, chick recruitment) and survival. In addition
to implementing the existing time-series data (since 1990) to investigate annual variation, the
funding from AFG enabled collection of complementary field data during the summer of
2017.
Main achievements
The field work was succesfully conducted during mid-June until the start of August 2017.
Data collection included counting, sighting, marking, and sampling of adults and goslings
needed for the mark-recapture data, in addition to more detailed information, i.e. in terms of
behaviour (habitat use, group dynamics), timing of events (e.g. moulting), and body size
(tarsus length, body mass). All data was collected in collaboration with researchers from the
University of Groningen (Netherlands) led by Maarten Loonen, who has been leading the
longterm data collection since 1990. A total of 3254 observations was made for the markrecapture data, 2 catches was conducted with a total of 103 geese for marking and body size
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measurements, and two of the breeding islands (Storholmen and Prins Heinrich) were
monitored during the whole season for high quality data on the individual reproduction status.
Main difficulties encountered
The fieldwork was conducted without any major difficulties. Minor challenges included the
loss of one of the motorboats in the start of the season, which put restrictions on the timing of
visits at the breeding islands during the first week, as it needed to be done in collaboration
with other researchers going out. However, this was only during the first week until another
boat was made available for the project, and did not affect the overall quality of datacollection
on reproduction.
Fieldwork summary report including description of fieldwork, data as well as
preliminary analysis results and conclusions
1) Monitoring geese by mark-recapture
The fieldwork was carried out from 12th of June until 3rd of August. Twice each day during the
whole season the number of barnacle geese was counted in the close area around the village.
Several rounds of ring-readings would also be executed each day, registering the location of
each ringed individual, their social status (with partner or not, and the ring-ID of the partner),
family status (how many goslings, approximate age of goslings), and their moulting stage.
These observations were uploaded each day to the database on arcticstation.nl under
sightings.
Every second or third day during the season, trips would be made to the two breeding islands
by the use of a small motorboat. On the two islands, Storholmen and Prins Heinrich, each nest
were registered on a GPS, the parents of the nests were registered by ring-ID along with their
reproduction status (number of eggs, number of goslings, date of hatching) (figure 1a).
By the end of the season on two occasions (29/07 and 02/08) catches were made on groups of
respectively 63 and 40 individuals. The catches were executed by the use of kayaks to herd
the geese from the water up onto the beach, where they were led into a small fenced area
(figure 1b). As the geese were in their late moulting stage by this time and thus unable to fly,
they were easily caught individually for body size measurements. Once measured the
individual would be released immidiately.
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Reproduction

Figure 1a: Monitoring breeding
progress on Prince Heinrich by
the use of GPS to ensure correct
nest-ID.

Figure 1b: Geese kept in a small fenced area after sucessful
catch, awaiting individual body measurements.

2) Preliminary results of individual reproduction across years
Within species, early-maturing individuals can have higher lifetime reproductive success than
late-maturing individuals as they may obtain a higher number of reproductive events (Stearns
1992). However, early start of reproduction can also lead to reductions in growth, survival
and future reproduction if the costs of reproduction are high. Like longevity, the age at first
reproduction is therefore a key life-history trait with substantial potential for influencing
lifetime reproductive success (Bell 1980) and, thereby, population growth (Reiter and
LeBoeuf 1991).
In the Ny-Ålesund Barnacle geese population, there is an obvious increasing trend of the
proportion of females recruiting at least one gosling, per age class (figure 2a). This illustrates
the life history trade-off between reproduction and survival, showing that younger individuals
spend more resources on their own growth and survival before they reach age of maturity.
Older individuals invest more in reproduction effort as they for each year face an increased
risk to die before the next breeding season.
However, the chance of an individual attempting reproduction also relies heavily on yearly
conditions, which is illustrated in figure 2b. Although the role of density-dependence and
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climate effects in shaping vital rates and population dynamics is not much studied, it is clear
that fox predation to a large degree drives the annual goose productivity.
In the two figures, chance of reproduction refers to the number of females that have been
observed with at least one gosling during the season in either the given ageclass or year,
divided by the total number of females observed in the given ageclass or year. It is a binomial
measure of reproduction effort (1 = at least one gosling produced, 0 = no goslings observed),
regardless of wether their gosling(s) survived the season or not.

Figure 2a: Proportion of observed females
attempting reproduction within each ageclass
between 1-18 year old females. There is a strong
increasing trend with female age, ranging from
4% of 1 year old females to 70% of 14 year old
females producing at least one gosling.

Figure 2b: Proportion of observed females
attempting reproduction across years from 19902017, showing a strong variation between years.
Some years (1994 and 2004) almost no
individuals were observed with goslings,
whereas other years (1991, 2007 and 2011) more
than 70% of the individuals in the population
produced at least one gosling.
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Collaboration goals and achievements with other projects, research groups etc.
The fieldwork was conducted in collaboration with a research group from the Arctic Center of
University of Groningen (RUG AC). It was led by the project founder Maarten Loonen who
has been leading the barnacle geese monitoring field-seasons every summer since it started in
1990.
Scientific publications, conference presentations, public outreach etc. based on the
fieldwork
Data collected during this field-season along with the long-term dataseries will be published
in a master thesis in May 2019 with plans for submission to an international peer-review
journal during the autumn of 2019. The data collected during this project will be included in
the existing time-series data and also used for other scientific publications in the future.
Description and ID of metadata submitted to RiS ID 6359
Age and reproduction in female barnacle geese of Ny-Ålesund (no.ris-2542).
References
Bell, G. 1980. The costs of reproduction and their consequences. American Naturalist 116:4576.
Reiter, J., and B. J. Leboeuf.1991. Life-history consequences of variation in age at primiparity
in northern elephant seals. Behavioral Ecology and Sociobiology 28:153–160.
Stearns, S. 1992. The Evolution of Life Histories. Oxford University Press, Oxford, UK.
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Report Details
This report is being written for the project “Influence of pollution and climate change

on emerging disease threats in arctic black-legged kittiwakes (Rissa tridactyla)
” with the RIS-ID 10631. The grant recipient and project owner is Courtney Alice Waugh
(courtney.waugh@ntnu.no) at the Norwegian University of Science and Technology (NTNU).
The project responsible is Courtney Alice Waugh (courtney.waugh@ntnu.no).
Project Objectives
1) Novel mixtures of legacy and emerging pollutants are present in kittiwakes inhabiting Ny
Ålesund, Svalbard  objective 1: Characterise levels of mixtures of legacy (e.g. PCB) and
emerging (e.g. PFAS) pollutants in free-living kittiwakes. RIS 10631; this project.
2) Pollutants are linked to immunomodulation in wild avian species in situ  objective 2:
assess immune function and quantify transcriptome responses in kittiwakes in relation to
pollutant levels. RIS10648.
3) Avian species in the Arctic will have low immune gene diversity due to historical lack of
pathogen prevalence objective 3: characterise immune gene diversity in kittiwakes.
RIS10648.
4) Specific pollutant levels/mixtures will correlate with the prevalence and abundance of
avian pathogens in the wild  objective 4: identify the relationship between pollutant
levels/mixes with pathogen prevalence. RIS10644.
5) Pollutants cause immunomodulation in vitro and decreased host resistance in vitro 
objective 5: Conduct in vitro studies using primary cell lines of kittiwakes maintained from
whole blood. RIS10644 and 10648.
Main Achievements
Blood, feathers, and oral and cloacal swabs were successfully collected from black-legged
kittiwakes breeding on Svalbard. Additionally, feather samples were collected from 7 Brünnich’s
guillemots. Since returning from fieldwork, heavy metal concentrations in plasma samples have
been determined. Plasma samples have also been tested for avian influenza.
Main Difficulties
It was not possible to collect as much blood as originally planned, which has necessitated some
adjustments in the project’s focus. The original intent was to analyze blood samples for persistent
organic pollutants such as polychlorinated biphenyls, organochlorine pesticides, and flame
retardants. However, these are difficult to detect with small volumes of blood, so exposure to
heavy metals will be analyzed instead. Lack of blood also prohibits the growth of peripheral
mononuclear cell (PMB), so rather than performing host resistance assays as initially planned,
additional pathogen abundance tests will be conducted. We can conduct these on cell lines
instead according to the contingency plan.
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Fieldwork Summary
Between July 11 and July 15, 2017, 16 kittiwakes were captured at the Blomstrand colony close
to Ny-Ålesund. For each bird, biometric measurements (weight, tarsus length, wing length, head
length) were taken; approximately ten body feathers were collected from the back; cloacal and
oropharyngeal swabs were taken; and blood was drawn from the alar vein with a heparinized
syringe. The goal was to collect approximately 2 mL per bird, but in many cases, it was only
possible to collect 300 to 400 µL.

Figure 1. Measurement of black-legged kittiwake tarsus using calipers.
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Birds were marked before release and nest locations were noted. Feathers and swabs were
frozen. Plasma was isolated from blood samples before storage in the freezer.

Figure 2. Marking of sampled bird before release to facilitate recapture.
On July 21, the same kittiwakes were recaptured and all samples (except length-based biometric
measurements) were taken again. Of the 16 original birds, 14 were recaptured. One new
individual was also sampled. Samples were prepared and stored in the same way. Feather
samples from Brünnich’s guillemots (Uria lomvia) were collected by members of the SEAPOP
team.
At NTNU, kittiwake and guillemot feather samples and kittiwake plasma samples were analyzed
for heavy metals by ICP-MS. Preliminary results show that while mercury concentrations were
higher in kittiwake plasma, guillemot plasma contained higher concentrations of lead.
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Figure 3. Average concentrations (µg/g dry wt) of Hg (A) and Pb (B) in kittiwake (n=17) and
guillemot (n=11) feathers. Error bars show standard deviation.
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For mercury, no significant differences were found in either feather or plasma concentrations
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Figure 4. Average concentrations (µg/g or ng/g dry wt) of Hg in kittiwake feathers (A, n=13) and
plasma (B, n=11) between the early and late sampling times. Error bars show standard deviation.
The kittiwake plasma has also been screened for the avian influenza virus using an ELISA-based
test kit. All samples came back negative (n=12). However, screening of frozen samples from the
same region collected in 2015 resulted in 7.4% positive results (n=27).
Future plans for the project include obtaining more guillemot plasma samples from related
projects to screen for avian influenza. DNA will also be extracted from the kittiwake swab
samples and tested for avian cholera, chlamydia, and Lyme disease-causing Borrelia spirochetes.
Viral diversity will be determined using the feather stems. Metal concentration data will be
further analyzed and eventually related to pathogen prevalence and diversity.
Metadata Description
Cooperation
The samples collected for this project are also being used by two other projects (RIS-IDs: 10631
and 10648). Cooperation with the SEAPOP research group was crucial to the fieldwork’s
success. In addition to logistical assistance and training, members of the team collected the
guillemot feathers being used by this project.
Dissemination of Results
Preliminary results from this study will be presented as a poster at the Svalbard Science
Conference (Oslo, November 6th to 8th). Results will also be presented at the Norwegian
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Environmental Toxicology Symposium (Longyearbyen, March 14th-16th). It is hoped that this
study will result in two publications: one detailing the relationship between heavy metals found
in kittiwake feathers vs. plasma and another regarding the relationship between metal
contamination and pathogen prevalence and diversity.
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Arctic Field Grant Scientific Report
Thyroid disruptive chemicals in arctic glaucous gulls (TDC)

RiS ID: 10654
Grant recipient: Åse-Karen Mortensen
E mail: ase-karen.mortensen@ntnu.no
Phone number: 47091395
Institution: Institute of Biology, Norwegian University of Science and Technology (NTNU)
Project leader: Bjørn Munro Jenssen, bjorn.munro.jenssen@ntnu.no, Institute of Biology, NTNU

Project objectives
The aim of the project is to investigate the ecological relevance of thyroid disrupting chemicals
(TDC) in glaucous gull by identifying new TDCs, their mode of action the potential effects of
these mechanisms at the individual and population level. Samples from the field is necessary in
order to investigated the impact of thyroid disrupting compounds. Analysis of hormone levels,
contaminants levels, oxidative stress, protein levels, enzyme activity and gene expression will be
performed and will along with biometric data and population measures be used to answer the aim
of this study.

Main achievement
15 glaucous gulls were euthanized in Adventfjorden and Sassendalen and samples of blood,
feather, liver, muscle, kidneys, brain, bile, and adipose tissue were collected. Blood and feather
samples were also collected from 20 glaucous gulls in Kongsfjorden using nest trap and net gun.

Main difficulties
No major difficulties were encountered.

Fieldwork summary
The fieldwork was divided into two periods, 24.04.2017 – 09.05.2017 in Longyaerbyen area and
06.06.2017 – 20.06.2017 in Kongsfjorden.

 

60

Period 1: In totalt 15 gulls were euthanized by shot gun and immediately decapitated, 7 gulls
were taken in Brattlidalen, a side valley in Sassendalen, 1 gull was taken close to the fjord in
Sassendalen, and 6 glaucous gulls were euthanized from boat in Adventfjorden. Blood was
collected using heparinized syringes then centrifuged and the plasma was stored immedatly on
liquid nitrogen while the red blood cells were frozen at -20◦C when returning from field. The bird
were dissected, liver, heart and gonads were weighted. From liver, fat, kidney and muscle were
sections stored at -20◦C for analysis of organic contaminants and heavy metal pollution. Thyroid
gland, testis, parts of kidney and liver were put on formalin for histopathology. Samples of
kidney, liver, gonads, thyroid gland, brain, adrenal gland and muscle were stored at liquid
nitrogen. Sample of blie was frozen at -20◦C and feathers was collected in a paper envelops.
Biometric measures, weight, tarsus length, wing length, beak length, head length were taken of
all birds.
Period 2: 20 glaucous gulls were captured by nest trap and net gun at the islands in
Kongsfjorden. Blood was collected using heparinized syringes, feathers were collected and the
birds were released. Biometric measures, weight, tarsus length, wing length, beak length, bill
depth, head length were taken of all birds. A small amount of the blood sample was immediately
frozen in liquid nitrogen the rest of the blood was kept in the dark and centrifuged within 5 hours
after collection and the plasma was frozen and stored in liquid.

Figure 1. Observing the glaucous gulls nest in Kongsfjorden during 2nd fieldwork period
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Figure 2. Packing the snow scooter sledge in Longyearbyen before going out in the field

Preliminary analysis
So far the samples from the first field period has been analyzed for elements in plasma, feathers,
kidney, liver and muscle in and analyzed for per- and polyfluoroalkyl substances (PFASs) in
liver. No statistical analyses have yet been performed, so it is not possible to conclude anything.
Levels of thyroid hormones, thyroid stimulating hormones and thyroid hormone transport
proteins will be analyzed before Christmas. Analysis of other persistent organic pollutants
(POPs) will performed in January and February 2018. During the spring of 2018 will levels of
steroid hormones, important proteins and enzymes be analysis. In addition will gene expression
of thyroid hormone dependent genes, biomarkers of oxidative stress and activity of relevant
enzymes be analyzed.

Collaboration
The data is also part of the master project “Effects of persistent organic pollutants on oxidative
stress and thyroid hormone status in glaucous gulls in Svalbard” (POPGULLS) (RiS 10653), and
part of the NTNU project ECOTHYR that Bjørn Munro Jenssen is the project leader of. The
element analysis was performed at department of Chemistry NTNU, and analysis of organic
contaminant is performed at the Norwegian Institute of Air Research (NILU), Tromsø. The
project is in addition a collaboration with The Norwegian Polar Institute.
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Scientific publications, conference presentations, public outreach
Results from the fieldwork will be a part of my PhD thesis, be published in scientific papers and
presented at national and international conferences, the first conference will hopefully be the
Norwegian Environmental Toxicology Symposium (NETS) 2018 in Longyearbyen.

Description of metadata
Table 1. Data collected during fieldwork period 1 and 2, X means this sample was collected, means it was not collected
Sample
Plasma
Red blood cells
Whole blood
Feathers
Liver
Kidney
Muscle
Brain
Thyroid gland
Adrenal gland
Gonads
Body fat
Head length
Beak length
Gonis height
Tarsus length
Wing length
Body weight
Heart weight
Liver weight
Gonad weight

Fieldwork 1
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Fieldwork 2
X
X
X
X
X
X
X
X
X
X
-
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The influence of environmental conditions on algal stoichiometry,
RiS 10656
Grant recipient: Sander Verbiest
email: sanderverbiest@gmail.com
Norwegian institution: University Centre in Svalbard
Home institution: Utrecht University
Project responsible: Tove Gabrielsen

Project objectives
The main goal of this project was to acquire a seasonal dataset about the stoichiometry of
sympagic and pelagic algae, along with measurements on the nutrient and light availability, in
order to gain a better insight in the biochemical responses of microalgae towards
environmental changes, as well as the seasonal variability of these features. As this project
was embedded in the RCN funded project FAABulous: Future Arctic Algae Blooms – and
their role in the context of climate change (RiS number 10383), the resulting data will also be
related to other datasets obtained simultaneously on, e.g. physiology (AFG Ane Cecilie
Kvernvik), taxonomic composition and lipids.
Main achievements
The main achievements of this project are:
The generation of a dataset that covers the seasonal trends in algal stoichiometry, and allows a
comparison of sea ice algae vs. pelagic microalgae. The data collection was carried out during
7 field campaigns, mainly operating from sea ice, but also three ship cruises of which the
grant recipient participated in two. Auxiliary data (like, e.g., chl a concentrations) were
collected and analysed as well.
Main difficulties encountered
The main difficulties were logistical in nature. On a few occasions, weather conditions
prevented travel to and from Svea. The need to transport samples from Longyearbyen to the
mainland for analysis delayed getting the results.
Taking reliable vertical light profiles also proved difficult. At sea there was always a shading
effect from the ship and wave action made it difficult to get a level reference measurement.
Coordination of data analyses across multiple collaboration partners in FAABulous caused at
times delays in the results that were needed to progress with the thesis.
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Fieldwork summary report
A total of 9 stations in van Mijenfjorden were sampled repeatedly between early March and
mid June (Figure 1). Pelagic samples (up to 5 depths), both ship and sea ice based, were taken
on 13 different sampling dates. Sea ice cores were taken on 9 different days (Table 1),
including multiple samples taken from locations with differing snow conditions.
For all stations and dates, samples for POC/PON, POP, nutrients, Chl a, fatty acid
composition, IP25 and phytoplankton taxonomy were taken.

Figure 1. Map showing the different stations.
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Table 1. General overview of sampling dates and stations for both pelagic and sympagic
sampling. For locations of the stations, view Figure 1.
Date
3-3-2017
8-3-2017
9-3-2017
13-3-2017
14-3-2017
14-3-2017
6-4-2017
7-4-2017
8-4-2017
23-4-2017
26-4-2017
28-4-2017
28-4-2017
28-4-2017
29-4-2017
29-4-2017
30-4-2017
30-4-2017
2-5-2017
13-6-2017
14-6-2017

Location pelagic
MS
MS
VMF3
VMF5
VMF9
MS
MS
MS
VMF2

Location sympagic
MS
MS
MS

MS
VMF1
MS
VMF2
IM
IS

VMF9
MS
VMF5
VMF1
MS
VMF4
VMF9

VMF1
VMF2
MS

Figure 2. Sampling at MS, 23-4-2017

Part of the samples is still waiting for analysis, no preliminary results are available yet.
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Collaboration
Collaboration with the other students and staff associated with the FAABulous project can be
considered a success. Thanks to the joint effort of everyone involved in the field campaigns, a
comprehensive dataset has been established. Given the temporal and spatial resolution of the
dataset, and the number of parameters studied, the amount of work involved could not have
fitted a single project.
Publications
This project will result in a master thesis, scheduled the end of December. The dataset will
also be part of peer-reviewed scientific articles that will be published by the FAABulous
project group during the coming years.
Description of metadata
No metadata have been submitted yet.
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“Use of Landsat 8 satellite data to map the growing season on SvalbardInterpreting the results in the field”
RIS ID 10646

Grant recipient:
Laura Stendardi
Free University of Bozen-Bolzano
Universitätsplatz 1 - piazza Università, 1
Italy - 39100, Bozen-Bolzano
Laura.Stendardi@natec.unibz.it

Norwegian Institution:
Northern research Institute (Norut)
E-mail: post@norut.no
Postal address: P.O. Box 6434, N-9294 Tromsø
Project responsible:
Stein Rune Karlsen

Project objectives
The overall aim of the project is to create a cloud-free time-series of validated optical images,
which allows us to analyze vegetation dynamics on Svalbard archipelago. Satellite validation
requires field information. Therefore, the field campaign was focused on collecting data of two
vegetation dominant species. Specifically, a sample campaign of biomass and phenology has been
done in Adventdalen and Brøggerhalvøya areas.
Main achievements
The fieldwork was carried out as planned in the project:
1.
2.
3.
4.
5.

We selected study sites where Dupontia fisheri and Luzula confusa are dominant;
We designed a sampling campaign to up-scale field information to satellite data;
We described the vegetation communities of each area using line transects;
We established a relationship between height, cover and weight;
We established permanent plots to measure plant production each year by measuring the
height of the vegetation.

Main difficulties encountered
Due to difficulties with finding homogeneous plant communities in Ny-Ålesund area, the sampling
campaign was limited to two sites. Over the next years, we hope to find further assessment sites in
this area.
Fieldwork summary
Fieldwork was carried out from 24-31 July in Adventdalen and from 31 July to 4 August in NyÅlesund.
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To establish permanent plots where biomass can be measured each year, we first had to define a
relationship between height of plants and weight. We selected areas where L. confusa and D.
fisheri were dominant. Every 10 m (10 plots/ area), we marked a squares of 18 x 18cm divided in
four 6 x 6 cm sub-units. In the squares, we estimated the cover of L. confusa and D. fisheri and we
measured in each square the highest five leaves (4 corners and center of the sub-square) and the
height of all stems. Hence, 20 measurements of leaves and all the stems where recorded per square.
After measuring the height of the leaves and stems, we cut all plants within the square just above
the ground (Fig.1). We removed all the non-assessed species from the samples, separated dead
from life biomass, and weighed the dead and life biomass for each square (Fig. 2).

a

b

Fig 1. Ny-Ålesund (a) and an assessment square with L. confusa (b).
To select study sites for non-destructive measurements we used an image from Formosat-2
satellite with 8m pixel. We developed a Normalized Difference Vegetation Index (NDVI) and a
vegetation map, and we choose homogeneous areas according to both criteria. In the field,
polygons representing the sites were drawn, using ArcPad software. In these areas, we
established 10 plots every 10 m with a surface of 18 cm x 18 cm, and we marked the sites with
bamboo sticks in each corner. We repeated the same procedure applied to destructive plots,
recording 20 measures of leave height and all the stems. Additionally, a temperature logger
(LogTag) and a Phenocam, provided by Norut, were established on each site. Over the coming
years, biomass data collection will be limited to measuring the height of leaves and stems.
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Fig. 2: Weight of the samples: a) green leaves, b) stems, c) stems and leaves, d)biomass from
previous years
Preliminary results:
At this stage of the project, we focused on Luzula confusa, analyzing the relationship between
height and weight. We tested different statistical models for correlations between height and
weight. A linear regression between ‘leave height’ + ‘stem height’ with ‘weight’ showed most
significant results (Fig. 3).
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Fig.3: Linear regression between green and stems weight and height
Collaboration goals
The fieldwork was done in collaboration with the Northern Research Institute (Tromsø). For the
research, additional data was used from Adventdalen (Longyearbyen), where sampling work
already started in year 2015 as part of the ongoing umbrella project 'Monitoring the growing season
(phenology) on Svalbard' (RIS ID 3566). With our field work, we created a new dataset on
Brøggerhalvøya peninsula (NyÅlesund). Furthermore, the collection of field data for image
validation implemented a dataset that researchers can use in combination with new generation
high-resolution satellite data within the Copernicus programme.

Scientific publications, conference presentations
Planned publications:
The primary objective is to use these field data to publish my master thesis as a journal article with
the Northern Research Institute. Furthermore, results from this study will be a chapter of my PhD
thesis at the Free University of Bozen-Bolzano.
Metadata in RiS
No data has been submitted to the RiS database.
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Pre and Post Deposition Processes of Black Carbon in Snow around
Ny-Ålesund, RIS ID: 10736 (NFR ES583897)
Grant Recipient: Alia Lauren Khan, alia.khan@colorado.edu
National Snow and Ice Data Center – University of Colorado – Boulder
Norwegian Institution: Norwegian Polar Institute, Tromsø, Norway, J.-C. Gallet,
gallet@npolar.no
1. Project Objectives: Black Carbon in the Arctic
The Arctic is home to the second largest reservoir of frozen water. Light absorbing
particles (LAPs), such as black carbon (BC), brown carbon, and dust affect the surface energy
balance of snow and ice [Warren and Wiscombe, 1981], the global climate [Hansen and
Nazarenko, 2004], as well as reduce glacier mass and influence hydrologic melt [Painter et al.,
2013]. LAPs in snow absorb more solar radiation thereby reducing snow albedo and further
accelerating aging of snow grains and enhancing snow pack melt [Warren and Wiscombe, 1981].
The Intergovernmental Panel on Climate Change (IPCC) fourth assessment report (AR4) also
cited LAPs in snow as one of the major drivers of climate change. The IPCC fifth assessment
report (AR5) states that there is still a high level of uncertainty in quantifying this affect.
BC from incomplete combustion of biomass and fossil fuels has been shown to be a
driver of glacier recession when deposited on snow and ice surfaces. Although advancements in
remote sensing enable quantitative measurements of aerosol BC in the atmosphere, remote
sensing of BC in snow is not currently possible [Warren, 2013]. Ground measurements of the
cryosphere, therefore remain one of the only methods to robustly monitor and quantify BC
concentrations in snow and ice.
The Norwegian Polar Institute (NPI) has the longest running measurements of BC in
surface snow on Svalbard (since 2006), and particularly Ny-Ålesund, which is led by Dr. J.C.
Gallet. The current and long-term BC measurements collected by NPI are analyzed in Sweden
by a thermal-optical Elemental Carbon/Organic Carbon (EC/OC) method. The applicant, Dr.
Alia Khan, is a Postdoctoral Research Associate at the National Snow and Ice Data Center in
Boulder, CO. The focus of her research is on BC-in-snow analyzed by Single Particle Soot
Photometer (SP2) developed by Droplet Measurement Technologies (DMT) in Boulder, CO.
The SP2 is an aerosol instrument with excellent sensitivity and selectivity for BC with negligible
sensitivity to non-BC materials and is currently regarded as the most accurate way to measure
BC in snow [Schwarz et al., 2012]. A nebulizer to aerosolize melted snow samples is used in
conjunction with a SP2 in order to measure size distributions and concentrations of BC in
snow/ice by single-particle incandescence of BC at 1064 nm wavelength. While the EC/OC
method provides a good overview of BC loading in snow, it does not provide information on size
distributions and coatings of BC particles, as the SP2 does.
Ny-Ålesund is a unique site for this study because NPI has a long-term record of BC
loading in the snow surface. Additionally, the Japanese and Swedish groups run SP2’s for
atmospheric measurements of BC. However, they are not equipped with nebulizers to also run
snow samples. During the AFWG meetings in October 2016 in Oslo, it was discussed that these
1 
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data are available and open for collaboration. Utilization of data collected at the Ny-Ålesund
atmospheric observatories, coupled with snow sampling next to the stations, will enable
determination of a BC deposition rate on the snow pack surface.
2. Main Achievements
The project, which included 3 weeks of collaborative fieldwork resulted in solid
measurements comparing the EC/OC technique and the SP2. Samples were collected from the
accumulation regions of glaciers surrounding Ny-Ålesund, along elevation transects on the
glaciers, as well as around the Ny-Ålesund village (Sverdrup station) area where NPI is doing
snow monitoring for BC on Brøggerbeen, a long-term monitoring glacier site. More than 100
samples were collected and analyzed with each technique. The Co-PI’s Khan and Gallet recently
met in Longyearbyen, Svalbard to analyze data and begin preparing a manuscript.

3. Main Difficulties, modification of the original plan

The main challenge we had was to quantify the potential ‘BC-mobility’ in melting snow
packs. This is because no melt occurred during the time we were in the field. This is a typical
challenge when working with snow and we had to revisit our plans on site. The original plan was
to collect additional snow pits during snow melt to understand how much BC is mobilized within
the snow pack during melt. The plan was to do it during the UNIS AT-331 course fieldwork on
the first week of May, for which Dr. Khan is a recurring Guest Lecturer and leader of the
fieldwork, but the course was canceled this year for diverse reasons. Thus the plan for the snow
sample analysis was carried through as planned, and we replaced the mobility of the BC in snow
by extensive survey of the BC in snow surface over wider area than originally planned. Thus, the
work was very focused on intercomparison of techniques and variability of BC deposited at the
snow surface. We also took advantages of combining our work with colleagues from CNR-Italia
2 
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in order to combine atmospheric and snow measurements of BC. This was not planned
originally, and consist on the modification of the activities made on site, to replace the mobility
of BC when snow melting as snow did not melt before we left the field in early May.
4. Fieldwork Summary
The funding from the AFG supported 3 weeks of fieldwork in Ny-Ålesund and travel
from US to Svalbard for Khan, with some extra cost for consumables. In order to determine a
transfer function of atmospheric BC to BC-in-snow, an emphasis was placed on linking BC-insnow measurements with atmospheric measurements at the Sverdrup and Zepplin stations. Snow
pits were dug as close to the atmospheric monitoring stations as possible. Additional snow pits
were dug at the monitoring site of Brøggerbreen. Snow layers and physical characteristics were
identified. At all sites, side-by-side snow samples were collected. The samples were then
analyzed with the standard NPI EC/OC technique and by SP2 in Boulder, CO. Comparative data
analysis was then conducted to see what the variability is between the two sample methods.

5. Collaboration goals and achievements with other projects, research groups etc.

Overall, the collaboration benefited both research institutes, as well as the Atmosphere
Flagship working groups where snow-atmosphere interactions are of major concern. At the
recent working group meetings in 2016 in Kjeller, Norway, the lack of knowledge regarding the
deposition processes of aerosols on the surface of snow in Ny-Ålesund, and across the Arctic,
was discussed. It was stated that one of the challenges of BC-in-snow chemistry is that different
techniques are often used. One of the goals of WG4 of the Atmosphere Flagship is to coordinate
comparison of snow chemistry data utilizing different techniques. Therefore, this project
contributed to the working group goals of the Ny-Ålesund Atmosphere Flagship, regarding the
transfer function of BC from the atmosphere to snow, as well as the need for comparative
analyses.
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Co-PI, Dr. Khan, is also a recurring Guest Lecturer in Dr. Mark Hermanson’s Arctic
Technology-331 course at the University in Svalbard (UNIS), which is focused on Arctic
Environmental Pollution: Atmospheric Distribution and Processes. Normally the course takes an
annual field trip to Ny-Ålesund to measure snow optical properties, dig snow pits to look at
physical characteristics of snow, as well as to collect snow samples which Dr. Khan takes to her
home university to analyze for BC in Snow via SP2. Thus, a valuable impact of this research
proposal is that Dr. Khan will be able to share these results with the students. This year the
fieldwork remained based out of Longyearbyen, however. Dr. Khan could still share her results
with the students during the course, and will plan to present the AFG results with the students in
2018 as well.

6. Scientific publications
A publication of the comparative BC techniques and the concentrations found with each
technique is currently being written. The National Snow and Ice Data Center, as well as the Norwegian
Polar Institute have distributed social media posts of photos from fieldwork. A presentation is planned for
the American Geophysical Union Fall Meeting in December 2018 in Washington DC.

7. Description of metadata submitted to RIS
Data will be made available after their publication on researchinsvalbard.no and on the data centre of
the Norwegian Polar Institute
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1.

Projectdetails
Project:ImpactofVerticalVariabilityofAerosolSingle-ScatteringPropertieson
RadiativeForcinginArctic
ProjectNo:269968/E10
ProjectOwner:NILU-StiftelsenNorskInstituttForLuftforskning
ProjectManager:JustynaLisok
ProjectAdministrator:OveHermansen

2.
Project
objectives
This project aims to (i) compare the temporal variability of aerosol optical properties at the
Gruvebadet Laboratory and Zeppelin Station drawing some conclusions about the columnar
properties of aerosols in the lowermost layer of the atmosphere. The study also addresses to
profiling of the vertical variability of aerosol optical and microphysical properties during (ii)
aerosol high-load events as well as (iii) at spring background conditions to retrieve profiles
typical for corresponding aerosol species advection as well as mean spring profiles. These, in
turn, are important in the light of (iv) aerosol impact on the radiation budget in the Arctic,
which
is
thelastscopeofthepresentedproject.
3.
Main
achievements
Obtained results from the proposed robust methodology of hygroscopic enhancement factor
estimation indicated an appreciable agreement with more advanced studies which seems to be
a very good start regarding planned investigation over aerosol hygroscopicity. Furthermore,
we managed to collect over 20 vertical profiles despite a number of encountered problems
and study their impact on the radiation budget. The campaign allowed to strengthen already
developed cooperation with our scientific partners and enabled to start collaborations with
new Scientific Institutes. Obtained results are included into investigations in the light of 2
different
scientificpapers.
4.
Main
difficultiesencountered
The iVESPA spring campaign 2017 was considerably unfortunate due to errors of important
instruments. Firstly, in the middle of February 2017, KARL lidar broke down permanently
due to instant laser power decay. It was not operational during iVESPA campaign, that is
why we decided to retrieve SSA profiles from Ceilometer Vaisala CL51 maintained by
AWIPEV. This, however, results in a higher uncertainty of SSA profiles regarding different
extinction coefficient retrieval methods (elastic scattering instead of Raman inversion
scheme). Additionally, in the late December, nephelometer TSI 3563 encountered fatal
failure and stopped working properly, which was the main reason why 2 PAXes (532 and 870
nm) were sent on the campaign instead. Finally, in the middle of the campaign, the tethered
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balloon broke off due to sudden wind gust preventing further campaign’s measurements until
the
next
balloonwasprepared.
5.
Fieldworksummaryreport
Descriptionofthefieldwork
iVESPA field campaign was carried out between March 16 and April 12, 2017, in
Ny-Alesund. It consisted of vertical profiling of the black carbon concentration/absorption
coefficient measured by aethalometer AE51, meteorological data obtained from radiosonde
Vaisala RS92 and aerosol size distribution registered by miniaturized Optical Particle
Counter miniOPC from Alphasense. Furtherly, in-situ aerosol optical properties, such as
absorption and scattering coefficients were measured by 7-wavelength Aethalometer AE31
from Magee Scientific and two Photoacoustic Extinctiometers PAX at 532 nm and 870 nm
from Droplet Measurements. In further analysis, Ceilometer Vaisala CL51 extinction
coefficient (𝜎ext) profiles and aerosol optical depth (AOD) from SP1a as well as σscat from
nephelometer TSI 3563, maintained by AWI (first two) and the Stockholm University (the
latter), were included in the dataset. Due to kind help from Italian group, iVESPA field
campaign
incorporatedover46daysofin-situdataand21verticalprofiles.
Methodology
All data were processed according to state of the art corrections previously described in Lisok
et al., (2016) regarding in-situ measurements and Markowicz et al., (2017) considering
vertical profiles. Single scattering albedo (SSA) profiles at ambient conditions (superscript a)
were retrieved assuming that absorption coefficient σabs is
 a weak function of a relative
humidity RH allowing to utilise the measurements of σabs from AE51 and σaext from CL51,
yielding:
S SA = 1 −

σabs
a
σext

(1)

where for σaext retrieval, we utilised the forward single-wavelength elastic inversion algorithm
(
Porter
et
al.,2000).
This study aims to compare columnar properties of σext both at dry and ambient conditions.
Taking into account changes of the instrumentation at Gruvebadet Laboratory due to the fatal
error of the nephelometer and the need to validate measured σscat from PAX against
nephelometer first, so at the preliminary approximation we assumed mean σdext measured at
the
ZeppelinStationvalidforthewholecolumn0-475m.
Preliminaryresults
Figure 1 presents the mean vertical profiles for low-wind spring conditions of considerable
aerosol physical properties and meteorological fields in the light of aerosol and radiation
studies. The vertical profile of σaext (Fig. 1a) yields the exponential decay related to the light
transmission over the atmosphere with a low concentration of aerosols. Mean value of
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13.0±6.0 Mm-1 at 910 nm below 1.6 km is comparable (applying Angstrom exponent rule) to
Lidar profiles obtained by Tomasi et al., (2015) at 532 nm for Arctic and Antarctic spring
background conditions. Mean SSA vertical profile (Fig. 1b) decreases with altitude as a result
of a relatively rapid decrease in σaext in comparison to a slight positive trend of σabs (not
shown). Therefore, it varies from 0.96±0.01 close to the surface to around 0.89±0.01 at 1.6
km. The latter value seems to be considerably low at ambient conditions in comparison to
other studies (Markowicz et al., 2017) and might be related to uncertainties of ceilometer
retrieval
andtheinstrument’ssignalto
noiseratioatthisaltitude.

Fig. 1. Mean vertical profiles of relevant aerosol physical, chemical and meteorological properties during
low-wind spring conditions. Namely, the profiles of (a) extinction coefficient σext [Mm-1] from Ceilometer
Vaisala CL51, (b) single scattering albedo SSA, (c) black carbon concentration [ngm-3] from AE51, (d) effective
radius Reff [𝜇m] of large particles from miniOPC, (e) temperature T [K], (f) wind speed Wspd [ms-1] and (f)
relativehumidityRH[%]fromradiosondeVaisala
RS92.

Vertical variability of black carbon (BC; Fig. 1c) concentration indicates a small positive
gradient with the mean value of 77.8 ngm-3. The presented result comes with the agreement
considering other investigations (Markowicz et al., 2017; Spackman et al., 2010), however,
its absolute mean value seems to be slightly lower in comparison to 2015 and 2016 spring
seasons. Furtherly, coarse mode effective radius Reff shows
a negative trend from 0.41±0.06

𝜇m to around 0.33±0.05 𝜇m indicating relatively larger particles i.e. sea salt being advected
rather close to the surface. 2017 spring season was characterized by effectively smaller
particles with respect to spring 2016. Meteorological conditions during the spring period
presented stable temperature gradient with an exception for 1.5 km where a weak inversion is
visible. Additionally, a rather low variability of wind speed is observed with a mean value of
-1
4.6±2.1 ms
with an exception for the surface layer, where it drops to around 3.8 ms-1 and is
connected with surface drag forces. Relative humidity RH firstly slightly increases with
altitude to a level of mountaintops surrounding the valley (0.5 km), then it starts to decrease.
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The mean value of RH below 1.6 km is 60.6±14.1 %, which might be important due to
hygroscopicity processes that may affect aerosol size distribution and optical properties
(
Zieger et al., 2010). Utilising the above profiles into MODTRAN radiative transfer
simulations indicated that the vertical variability of the absorbing aerosol optical properties in
spring 2017 had an average impact on radiative forcing RF of -2.6 Wm-2 at the surface and
-2
-1.0 Wm
at the top of the atmosphere (assumed AOD of 0.058). Both results come in an
agreement to other studies (Markowicz et al., 2018; Breider et al., 2017) conducted for the
Arctic.
Figure 2 presents the comparison between σdext (Fig. 2a) and σaext (Fig. 2b) in the layer
between 0 and around 0.5 km measured by TSI 3563 and two sun-photometers in 2017. In the
year under study, aerosol optical properties were rather low, since over 70 % of σdext hourly
means didn’t exceed 4.5 Mm-1 and up to 60 % of σaext were below 15 Mm-1. What is more, we
report mean σdext value (red vertical line; Fig 2a) on the level of 1.8±3.2 Mm-1 and σaext (red
-1
vertical line; Fig 2b) of 6.0±9.6 Mm
indicating mean enhancement factor (f) of 3.3 during
translation from dry to ambient conditions. This robust methodology is in a good agreement
with a previous detailed study of Zieger et al., (2010), who reported mean f of 3.24±0.63 at
85 % RH obtained from dry and ambient nephelometers at the Zeppelin Station.
Nevertheless, a more detailed study of our methodology is needed in the light of RH
conditions. The average σdext value was calculated for time periods when σaext occurred in the
particular histogram classes (blue line; Fig 2b). It shows a positive trend indicating a fairly
good relationship between σdext and σaext datasets estimated on the level of 0.65 (Pearson
coefficient).

Fig. 2. Histograms (bars) of (a) extinction coefficients σext [Mm-1] measured at dry conditions (superscript d) by
in-situ measurements at Zeppelin Station and (b) mean σext [Mm-1] retrieved at ambient conditions (superscript
a) from sun-photometers installed at Ny-Alesund and at Zeppelin station in 2017. Additionally, blue line (b)
represents the σdext mean value from in-situ data calculated for periods when σaext occurred in the respective
histogramclasses.

Conclusions
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iVESPA campaign conducted under AFG grant in spring 2017 delivered a valuable data
regarding vertical profiles as well as in-situ measurements of aerosol physical properties. We
reported the mean vertical variability of σext (columnar mean (CM): 13 Mm-1), SSA (CM:
-3
0.92), R
eff (CM: 0.36 𝜇m) and BC concentration (CM: 155.6 ngm) below 1.6 km that are in a
good agreement with previous investigations. They had an average impact on RF of -2.6
-2
Wm
and -1.0 Wm-2 at the surface and the top of the atmosphere respectively. We also
processed σext at dry and ambient conditions concluding a fairly good correlation of 0.65 that
allowed us to draw conclusions over the mean enhancement factor estimated on the level of
3.3. These preliminary results require more detailed studies with respect to all raised
scientific subjects. The future analysis will put an emphasis on distinguishing vertical profiles
for different aerosol species, which requires chemical data. Additionally, we would like to
develop further the proposed methodology for hygroscopicity issue applying meteorological
data
not
yetavailablefor2017.
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Collaborationgoalsandachievementswithotherprojects,researchgroupsetc.
iVESPA project goals connect to iAREA grant campaigns conducted by the University of
Warsaw in 2014-2016 (RIS–6759, RIS–10505) in the light of SSA vertical profiling as well
as in-situ aerosol optical properties measurements during the spring season. The cooperation
with National Research Council of Italy (CNR–ISAC; RIS-3471) aims to create the
climatology of black carbon concentration profiles in the lowest part of the troposphere. Joint
studies with Alfred Wegener Institute (AWI; RIS-2399) are related to SSA profile retrieval
both from the tethered balloon absorption coefficient and ceilometer extinction coefficient
measurements.
7.
Scientificpublications,conferencepresentations,publicoutreach
Collected data from this grant are a part of two scientific publications being currently under
development. First one aims to derive mean quantities of in-situ aerosol optical
measurements for Svalbard area, while the latter focuses on their mean profiles and, as stated
above, distinguishing profiles for particular aerosol species in the light of their impact on the
radiation budget. Additionally, the obtained results are planned to be shown at the Arctic
Science
SummitWeek2018inSwitzerland.
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Arctic Field Grant Scientific Report
Effects of persistent organic pollutants on oxidative stress and thyroid hormone status in glaucous
gulls in Svalbard (POPGULLS)
RiS ID: 10653
Grant recipient: Torunn Slettemark Hovden
E mail: torunnshovden@live.com
Phone number: 91182524
Institution: Institute of biology, Norwegian University of Science and Technology (NTNU)
Project leader: Bjørn Munro Jenssen, bjorn.munro.jenssen@ntnu.no, Institute of Biology, NTNU
Project objectives
The aim of this project is to investigate concentrations of legacy POPs and emerging
contaminants with potential thyroid disruptive properties in glaucous gulls in Svalbard. Blood
and tissue concentrations of the target contaminants and blood concentration of thyroid hormones
will be studied in relation to blood protein concentrations, enzyme activity and gene expression.
For some selected contaminants, their ability to bind to plasma transport proteins and receptors
for thyroid hormones will be investigated. Furthermore, oxidative stress variables in the blood
will be examined, and the responses will be related to blood contaminant concentrations and
thyroid hormone concentrations.
Main achievement
15 glaucous gulls were euthanized in Adventfjorden and Sassendalen and samples of blood,
feather, liver, muscle, kidneys, brain, bile, thyroid glands, adrenal glands, gonads, and adipose
tissue were collected from all 15 birds. Blood and feather samples were also collected from 20
glaucous gulls in Kongsfjorden using nest trap and net gun.
Main difficulties
No major difficulties were encountered.
Fieldwork summary
The fieldwork was divided in two periods in spring 2017: April 24th – May 9th 2017 in the
Isfjorden area (based in Longyearbyen) and June 6th – June 20th 2017 in Kongsfjorden (based in
Ny-Ålesund).
Period 1: Glaucous gulls were euthanized by shot gun, immediately followed by decapitation. 7
glaucous gulls were euthanized in Brattlidalen, a side valley in Sassendalen. 1 glaucous gull was
 

81

euthanized close to the fjord in Sassendalen, and 6 glaucous gulls were euthanized from boat in
Adventfjorden. Samples (liver, muscle, kidneys, brain, gonads, adrenal glands, thyroid glands,
bile, and adipose tissue) were dissected out from the birds in field following euthanizing, and
stored in liquid nitrogen. Feather samples were collected in paper envelopes. Blood was collected
using heparinized syringes. The blood samples from each bird were divided in two, one part
(whole blood) being frozen in liquid nitrogen in field and the other part and was centrifuged in
field before being frozen in liquid nitrogen. Biometric measures (weigh, tarsus length, wing
length, beak length, head length) were taken of all birds.
Period 2: 20 glaucous gulls were captured by nest trap and net gun at the islands in Kongsfjorden.
Blood was collected using heparinized syringes, feathers were collected and the birds were
released. Biometric measures (weigh, tarsus length, wing length, beak length, bill depth, head
length) were taken of all birds. The blood samples from each bird were divided in two, one part
(whole blood) being frozen in liquid nitrogen in field and the other part centrifuged at lab within
5 hours after blood was collected, then frozen at -20 degrees.

Figure 1 A glaucous gull and the hunter seen in Brattlidalen, a side valley of Sassendalen, Svalbard
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Figure 2 Nest check in Kongsfjorden, Svalbard

Lab work
To date, only birds from the first field period (Longyearbyen) have been analyzed.
Liver samples were prepared for PFAS analyses at NILU, Tromsø August 23th – August 28th
2017. The samples have been analyzed by liquid chromatography/mass spectrometry (LC/MS),
but the results are not yet interpreted and no statistical analysis have yet been performed.
Blood, feather, muscle, kidney, and liver samples were analyzed for metals September 11th and
12th 2017 at NTNU, Trondheim using an inductively coupled plasma mass spectrometry
(ICP-MS). No statistical analyses have yet been performed.
At the time of writing it is too early to draw any meaningful conclusions. Levels of thyroid
hormones and thyroid hormone transport proteins will be analyzed, as well as POP levels and
gene expression of thyroid-dependent genes, and biomarkers of oxidative stress.
Collaboration
The results from these analyses will also be used in the bigger project “Thyroid disruptive
chemicals in Arctic glaucous gulls (TDC)” (RiS 10654). PFAS was analyzed at the Norwegian
Institute of Air Research (NILU), Tromsø.
Scientific publications, conference presentations, public outreach
Results from the field work performed at Svalbard in the spring of 2017 forms the basis of a
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master thesis which is to be submitted by May 15th 2018. The results will also be presented and
discussed in the course RFEL 3070 in the International Masters programme in Environmental
Toxicology and Chemistry at NTNU during spring 2018. If the analyses reveal interesting, new
knowledge in the field of ecotoxicology, it will also form the basis of a scientific article, and
popular science article publications in any newspaper or magazines which might be interested.

Tabell 1 Samples collected of Glaucous gulls in Longyearbyen area and Ny-Ålesund area spring 2017

Sample
Blood
Feather
Liver
Adipose
Muscle
Kidney
Brain
Bile
Gonads
Thyroid gland
Adrenal gland

Longyearbyen (15 gulls)
X
X
X
X
X
X
X
X
X
X
X

Ny-Ålesund (20 gulls)
X
X
-
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Report Details
This report is being written for the project “Impact of Pollution on Pathogen Prevalence and a
Host’s Ability to Respond to Infection (NORD-TOX)” with the RIS-ID 10644. The grant
recipient and project owner is Megan Lee (meganle@stud.ntnu.no) at the Norwegian University
of Science and Technology (NTNU). The project responsible is Courtney Alice Waugh
(courtney.waugh@ntnu.no).
Project Objectives
This project aims to investigate the relationship between climate variables, pollution, and disease
dynamics in black-legged kittiwakes on Svalbard. Concentrations of heavy metals have been
determined in feather and plasma samples. These will be correlated with viral diversity in the
sampled birds as well as the abundance of key avian pathogens which are hypothesized to be
expanding northward as the Arctic warms (avian influenza and avian cholera). The data will
contribute to a larger statistical model that examines the synergistic impacts of climate-driven
disease expansion and pollutant mixtures on Arctic seabird species.
Main Achievements
Blood, feathers, and oral and cloacal swabs were successfully collected from black-legged
kittiwakes breeding on Svalbard. Additionally, feather samples were collected from 7 Brünnich’s
guillemots. Since returning from fieldwork, heavy metal concentrations in plasma samples have
been determined. Plasma samples have also been tested for avian influenza.
Main Difficulties
It was not possible to collect as much blood as originally planned, which has necessitated some
adjustments in the project’s focus. The original intent was to analyze blood samples for
persistent organic pollutants such as polychlorinated biphenyls, organochlorine pesticides, and
flame retardants. However, these are difficult to detect with small volumes of blood, so exposure
to heavy metals will be analyzed instead. Lack of blood also prohibits the growth of peripheral
mononuclear cell (PMB), so rather than performing host resistance assays as initially planned,
additional pathogen abundance tests will be conducted.
Fieldwork Summary
Between July 11 and July 15, 2017, 16 kittiwakes were captured at the Blomstrand colony close
to Ny-Ålesund. For each bird, biometric measurements (weight, tarsus length, wing length, head
length) were taken; approximately ten body feathers were collected from the back; cloacal and
oropharyngeal swabs were taken; and blood was drawn from the alar vein with a heparinized
syringe. The goal was to collect approximately 2 mL per bird, but in many cases, it was only
possible to collect 300 to 400 µL.
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Figure 1. Measurement of black-legged kittiwake tarsus using calipers.
Birds were marked before release and nest locations were noted. Feathers and swabs were
frozen. Plasma was isolated from blood samples before storage in the freezer.

Figure 2. Marking of sampled bird before release to facilitate recapture.
On July 21, the same kittiwakes were recaptured and all samples (except length-based biometric
measurements) were taken again. Of the 16 original birds, 14 were recaptured. One new
individual was also sampled. Samples were prepared and stored in the same way. Feather
samples from Brünnich’s guillemots (Uria lomvia) were collected by members of the SEAPOP
team.
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At NTNU, kittiwake and guillemot feather samples and kittiwake plasma samples were analyzed
for heavy metals by ICP-MS. Preliminary results show that while mercury concentrations were
higher in kittiwake plasma, guillemot plasma contained higher concentrations of lead.
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Figure 3. Average concentrations (µg/g dry wt) of Hg (A) and Pb (B) in kittiwake (n=17) and
guillemot (n=11) feathers. Error bars show standard deviation.
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Figure 4. Average concentrations (µg/g or ng/g dry wt) of Hg in kittiwake feathers (A, n=13) and
plasma (B, n=11) between the early and late sampling times. Error bars show standard deviation.
The kittiwake plasma has also been screened for the avian influenza virus using an ELISA-based
test kit. All samples came back negative (n=12). However, screening of frozen samples from the
same region collected in 2015 resulted in 7.4% positive results (n=27) and screening of frozen
kittiwake plasma collected in 2015 resulted in 28% of the samples testing positive.
Future plans for the project include obtaining more guillemot plasma samples from related
projects to screen for avian influenza. DNA will also be extracted from the kittiwake swab
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samples and tested for avian cholera, chlamydia, and Lyme disease-causing Borrelia spirochetes.
Viral diversity will be determined using the feather stems. Metal concentration data will be
further analyzed and eventually related to pathogen prevalence and diversity.
Metadata Description
We have collected blood, feathers, and swabs from 15 kittiwakes at Blomstrand, Ny Alesund.
Feathers and blood have been analysed for metals. Plasma has been used for pathogen
prevalence. Swabs will be used for pathogen prevalence and microbiome analysis.
Cooperation
The samples collected for this project are also being used by two other projects (RIS-IDs: 10631
and 10648). Cooperation with the SEAPOP research group was crucial to the fieldwork’s
success. In addition to logistical assistance and training, members of the team collected the
guillemot feathers being used by this project.
Dissemination of Results
Preliminary results from this study will be presented as a poster at the Svalbard Science
Conference (Oslo, November 6th to 8th). Results will also be presented at the Norwegian
Environmental Toxicology Symposium (Longyearbyen, March 14th-16th). It is hoped that this
study will result in two publications: one detailing the relationship between heavy metals found
in kittiwake feathers vs. plasma and another regarding the relationship between metal
contamination and pathogen prevalence and diversity.
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Immunomodulation by legacy and emerging pollutants in black-legged
kittiwake at Svalbard – ID 269973 – RIS1064
Grant recipient: Silje Strand Lundgren, siljesl@icloud.com, NTNU (Trondheim), project
responsible: Courtney Waugh & Veerle Jaspers
Project objectives:
The objectives of the project were to sample body feathers, swabs and blood from adult
kittiwakes at Ny-Ålesund at two separate time intervals during their chick rearing period.
Biometric measurements were taken as well. Blood and feather samples were to be analyzed
for pollution levels (PCBs, pesticides, flame retardants, metals). Blood and swabs were to be
analyzed for various immunological parameters. Since the kittiwake population sampled has
been studied previously it is also possible to compare earlier results/levels/parameters from
the same population and investigate possible changes over time.
Main achievements:
Field work was successful and completed in good time. Capturing and handling of birds was
efficiently and quickly done as all field workers gained more experience. Samples from in
total 17 different birds were collected at two different time intervals, where 12 of them were
the same birds sampled twice. Different time intervals of sampling are good for comparing
pollution levels over time. It is also good for statistical power. Samples were also collected
from a different bird species at a different location, which is good for comparison.
Main difficulties:
One of the biggest difficulties during field work was sampling enough blood from the
kittiwakes. The goal was at least 1 mL blood from each bird, to be able to investigate levels of
various POPs in their blood. Sampling volume varied quite a bit, between 0,2 mL and 1 mL.
There were several possible reasons for this: the birds were quite small (3-400 g), which also
mean small vein. After locating vein and being able to draw blood from it the birds would
sometimes move abruptly while sampling, which often meant disturbing the needle and the
vein collapsing. Sometimes there seemed to be some issues with the needles themselves. Both
1 and 2 mL needles were used, and at times they didn’t seem to be drawing blood properly.
Perhaps there were some issues with the heparin used as well. Another difficulty was the
weather conditions. It was quite a rainy summer in Ny-Ålesund, and sampling of the birds
could not be conducted in the rain.
Description of field work:
Field work was conducted over several days between 10. July -24. July 2017. Necessary
equipment was acquired from Kings Bay and Norwegian Polar institute (NPI): clothes for
field work, survival suit for boat transport, boat to transport us to the field site, fishing rod to
capture birds and cloths to cover the bird while sampling. Various sampling equipment
(plastic bags, q-tips, needles, syringes, heparin, blood tubes, markers) had also been shipped
from Trondheim. Sampling area was a kittiwake colony called Blomstrand (Fig 1.), located
approximately 20 minutes away from Ny-Ålesund by boat.
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Fig 1. Field work was conducted on Blomstrand, where a small kittiwake colony can be found.

Adult kittiwakes were caught on their nests with a noose at the end of a long fishing rod.
Biometric measurements of weight, skull-, tarsus and wing length was conducted. 6-10
feathers were sampled from each bird. Up to 1 mL of blood was sampled from the alar vein of
the birds. In addition, oral and cloacal swabs were taken from each bird (Fig. 2). Number of
birds sampled varied between sampling days, depending on weather conditions. Birds were
marked with either blue or red markers, to differ between sex and to see which birds were to
be captured again. A map of the nests of the colonies with a number for each bird sampled
was made, to be able to properly remember where and which bird to sample at the second
interval. After sampling, feathers and swabs were sorted and stored in a freezer. The blood
was centrifuged and plasma was transferred in a new tube, which was frozen along with the
other samples. Feather samples were also collected from guillemots at a different sampling
area (Ossian Sarsfjellet) at the same time.

Fig 2. Sampling of oral cavity of kittiwake with swab
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Analysis and preliminary results
Metal concentrations in feather and plasma samples collected in July 2017 were analyzed by
conducting ICP-MS. Preliminary analysis of results indicate higher levels of metals in
feathers compared to plasma, but there is no observed change in metal levels between time
intervals, for either feathers or plasma. Histogram below (Fig 3.) illustrates this with Hg levels
in feather and plasma of kittiwakes.
10000

Mean [Hg] (ng/g)

1000

100

10

1

Earl y

Late
Fea ther

Pl a s ma

Fig 3. Comparing mean levels of Hg (ng/g) in plasma and feathers of kittiwake sampled at two different time
intervals. Significantly more Hg in feather than plasma. No significant change in Hg levels between the two time
periods.

Metal levels in feather samples from guillemots were compared with levels in feather samples
from kittiwake. Levels varied in the two species and for Pb, concentration was significantly
higher in the guillemot feathers compared to kittiwake feathers (Fig. 4).
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Fig 4. Comparing mean Pb concentration (ng/g) in kittiwake feathers and guillemot feathers. Significantly more
Pb in guillemot feathers than kittiwake.

Collaboration:
In addition to this project there are two other projects closely linked which make use of the
same samples. The same samples will be used for various experiments investigating pollution
level and immunological parameters. Results will be discussed and compared.
Publications and presentations:
For this project, it will hopefully be possible to publish at least two papers based on samples
from the field work conducted in July 2017. One paper will be more focused on pollution
levels found in the sampled birds, while the other will investigate immunological parameters
and effects of pollution on the immune system of the birds. Myself and my fellow Master
student, Megan Lee, will both be attending the Svalbard Science Conference in Oslo from 68th of November 2017. Here we will present a poster with an introduction to our project and
the field work conducted, as well as some preliminary results. In 2018, we will both also
attend a toxicology symposium hosted at UNIS in Longyearbyen, Svalbard, from 14-16th of
March. Here we will present what will most likely be a finished or nearly finished master
project to attending students and visiting scientists in the field.
Metadata: ?
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RiS ID 10684

1
Scientific Report

Project title and RiS ID number: Neoproterozoic Stratigraphy and Provenance of Wedel
Jarlsberg Land, Southwest Terrane, Spitsbergen RiS ID 10684
Project owner: Synnøve Elvevold; Norsk Polarinstitutt; synnove.elvevold@npolar.no
Project manager and grant recipient: Virginia Teresa Wala; Dartmouth College; 6105
Fairchild Hall, Hanover, NH, 03755, USA; virginia.t.wala.gr@dartmouth.edu
Project objectives: The glacially-influenced Neoproterozoic (1,000 to 541 Ma) metasedimentary
rocks of Wedel Jarlsberg Land (WJL) resemble other Neoproterozoic sedimentary successions that
are thought to record a series of low-latitude glaciations, or snowball Earth events. Through
geological mapping, and geochemical and geochronological analyses, this project aims to establish
a connection between the metasedimentary rocks on WJL and global snowball Earth successions.
Establishing this connection will allow for geologists to use these snowball Earth events, which
are well-calibrated in other successions, as distinct time markers in the stratigraphy of WJL that
currently lacks age control. To test stratigraphic correlations across the Southwest Terrane, the
project team sampled the glacially-influenced strata on Oscar II Land. These new age constraints
and stratigraphic correlations will inform geological mapping in the SW Terrane.
Main achievements: Detailed geological mapping in northern Wedel Jarlsberg Land defined the
previously debated relationship between the Kapp Lyell and Sofiebogen groups as a stratigraphic
contact that was later tectonized. Preliminary data from the carbon isotope sections sampled from
the Höferpynton Formation of the Sofiebogen Group suggests that the Sofiebogen Group records
the ~640-635 Ma Marinoan snowball Earth glaciation event (Rooney et al., 2015). Thus, the
Neoproterozoic stratigraphy of Wedel Jarlsberg Land documents the Marinoan glaciation in the
Sofiebogen Group and the ~580-579 Ma Gaskiers glaciation in the Kapp Lyell Group (Pu et al.,
2016). Preliminary results from field work on Oscar II Land suggests that the West Coast
Diamictite Unit of Oscar II Land is correlative to the Sofiebogen Group. These new age constraints
will refine stratigraphic correlations across the Southwest Terrane.
Main difficulties encountered: The original schedule was changed due to a delay in gear
shipment, but this did not affect time spent in the field or the data set that was collected. However,
field work in Oscar II Land was more difficult than previously expected because the geological
maps for the region are outdated and often wrong. The authors of this project suggest that
geological mapping of Oscar II Land should be revisited. The work of this project in establishing
a stratigraphic framework for the Southwest Terrane will aid in the future mapping of Oscar II
Land.
Fieldwork Summary Report:
Kapp Lyell, 77.575842°N, 14.234614°E (July 4th – July 14th, 2017): The main objective for
this site was to determine the relationship between the Kapp Lyell and Sofiebogen groups which
has been previously debated (Bjørnerud, 1990; Dallmann et al., 1990). Detailed geologic mapping
along this contact determined that the Kapp Lyell and Sofiebogen groups are in stratigraphic
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succession, but the contact between them is strongly tectonized (Figure 1). This relationship is
critical to determining the stratigraphic architecture of Wedel Jarlsberg Land.

Figure 1: Contact between the Kapp Lyell and Sofiebogen groups. The upper Kapp Lyell Group
features deformed clasts of dolomite, quartzite, and granite. The degree of deformation increases
in the lower Gåshamna Formation of the Sofiebogen Group toward the contact.
Dunderbukta, 77.464995°N, 13.986335°E, (July 16th – July 22nd, 2017): The main objective
of this camp was to sample the Sofiebogen Group to determine whether this succession is related
to global snowball Earth strata, specifically, the ~640 to 635 Ma Marinoan snowball Earth event.
The Marinoan is recorded by glacially-influenced rock that is overlain by a distinctive finelylaminated, yellow-weathering carbonate that often features sheetcrack structures (Figure 2;
Hoffman & Macdonald, 2010). These carbonates have unique geochemical signatures (Halverson
et al., 2005). To test the correlation between the Sofiebogen Group and the Marinoan strata, seven
stratigraphic sections from the Höferpynton Formation were measured and sampled for carbon
isotope chemostratigraphy. These samples are currently prepped for analysis at Dartmouth
College’s Stable Isotope Laboratory.
The secondary objective for this camp was to determine the stratigraphic architecture for
the Sofiebogen Group through geological mapping and new age constraints. The project team
focused on mapping the Sofiebogen Group throughout the Dunderbukta region and making
detailed measured stratigraphic sections. To gather new age constraints, limestones below the
Slyngfjellet Formation were sampled for carbon isotope chemostratigraphic analysis and strontium
isotope geochemical analysis. Strontium isotope geochronology is a relative dating technique for
Neoproterozoic successions (Halverson et al., 2007). Strontium isotope geochemistry will be
performed at Yale University’s Metal Geochemistry Center. Two samples (~3 kg each) from
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tuffaceous sections within the Slyngfjellet Formation were sampled for detrital zircon U-Pb
geochronological analysis for more age control. These samples will be run on the LA-ICP-MS at
the University of Arizona’s LaserChron laboratory. Overall, the preliminary results from
geological mapping and carbon isotope chemostratigraphy suggest that the Sofiebogen Group
records the Marinoan Snowball Earth event. This finding provides a new age constraint in the
stratigraphy of Wedel Jarlsberg Land.

Figure 2: (right) A dropstone within the Slyngfjellet Formation. Deformed laminae beneath
the dropstone are indicative of a glacial depositional setting. (left) A sheetcrack structure within
the finely-laminated yellow-weathering Höferpynton Formation that directly overlies the
Slyngfjellet Formation. Sheetcrack structures are common features in Marinoan cap carbonates
(Hoffman & Macdonald, 2010).
Copper Camp, 78.503036°N, 12.718554°E (July 24th – August 11th, 2017): To test whether the
stratigraphic framework of Wedel Jarlsberg Land is correlative across the Southwest Terrane, the
project team sampled the Neoproterozoic strata of Oscar II Land. The stratigraphy of Oscar II Land
is poorly defined because later tectonic events significantly faulted the region (Bergh et al., 2003).
To test the proposed correlation between the Sofiebogen Group and the West Coast Diamictite
Unit, nine stratigraphic sections of the carbonate that overlies a glacially-influenced conglomerate
in the West Coast Diamictite Unit were sampled for carbon isotope chemostratigraphy (Figure 3;
Dallmann et al., 2015). Five sections of the Slyngfjellet Formation were sampled for detrital zircon
U-Pb geochronology for age control and provenance analysis. These data will be compared to the
Sofiebogen Group of Wedel Jarlsberg Land to determine whether these successions are correlative.
These new age constraints and stratigraphic correlations will add to the snowball Earthy hypothesis
by describing a new region that records of the Marinoan glaciation and update regional geological
mapping in Svalbard.
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Figure 3: Contact between the finely-laminated yellow-weathering carbonate of the West Coast
Diamictite Unit overlying the brown-weathering, glacially-influenced matrix-supported
conglomerate of the West Coast Diamictite Unit, Vegardfjella, Oscar II Land. Contact is defined
by the snow patch.
Collaboration goals and achievements with other projects and research groups: The
fieldwork conducted was in collaboration with Dartmouth College, AGH – University of Science
and Technology, and Norsk Polarinstitutt. This project was established as part of a larger
collaboration between Dartmouth College, Norsk Polarinstitutt, AGH, Uppsala University, the
Polish Academy of Sciences, the Slovak Academy of Sciences and the University of Iowa. This
greater collaboration, the Neoproterozoic Arctic Connection, RiS-ID 10512, aims to determine the
connection between the Neoproterozoic rocks on Southwest Terrane and Ellesmere Island. This
collaboration has produced one publication on the Neoproterozoic stratigraphy of the Southwest
Terrane (Ziemniak et al., 2017, in review). The data and geological maps from this fieldwork are
shared with all collaborators.
Conference presentations:
Wala, V. T., Ceaser, I. M., Ziemniak, G., Faehnrich, K., Meyer, E. E., Czerny, J., Majka, J.,
McClelland, W. C., and J. V. Strauss, 2017, Neoproterozoic stratigraphy and provenance of Wedel
Jarlsberg Land, Svalbard: New insights into the origin and transport history of the Southwestern
Province, Geological Society of America 129th Annual Meeting [abs].
Publications (in prep):
Wala, V. T., Strauss, J. V., Ziemniak, G., Meyer, E. E., Majka, J., Manecki, M., Czerny, J.,
Faehnrich, K., Bellefroid, E., and W. C. McClelland, Neoproterozoic stratigraphy and provenance
of Wedel Jarlsberg Land, Svalbard.
Planned outreach: The project owner is currently working with the Upper Valley Food Co-op to
present this research at the monthly Brain Buzz! community forum.
RiS ID 2540: Metadata for RiS ID 10684, Neoproterozoic Stratigraphy and Provenance of
Wedel Jarlsberg Land, Southwest Terrane, Spitsbergen RiS ID 2540 is updated with details of
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samples collected, field work locations, and details of the future work. The bulk of the dataset has
yet to be analyzed, but analysis of all samples should be completed by December, 2017. The
carbon, oxygen, and strontium isotope data will be uploaded to the Sedimentary Geochemistry and
Paleoenvironments Project database and the detrital zircon U-Pb geochronological results will be
uploaded to the Geochron database once the project owner's thesis is published (Spring, 2018).
These data will then be linked to RiS database, RiS ID 2540.
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Temakart nr. 34.
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Project Title: Microbes in poly-extreme environments and their potential roles in greenhouse
gas release: Gruve 5, an acidic polar peat-draining AMD river,
Grant Recipient: Edwin Sia Sien Aun, essia@swinburne.edu.my, RiS ID:10313
Project Responsible: Pernille Eidesen Bronken
Norwegian Instutution: The University Centre in Svalbard (UNIS)
Home Institution: Swinburne University of Technology, Sarawak Campus, Malaysia
Project Objectives:
The main objectives of this project is to identify key microbial players in a poly-extreme river
draining from pristine peat and to link it with primary productivity components. In addition,
this project will also attempt to distinguish old, peat-derived carbon from new, recently fixed
carbon and quantify fluvial pathways for peat carbon loss. This will in turn reflect the relevance
of acid mine drainages in influencing soil organic carbon with regards to climate change.
Main Achievements:
Most of the samples/data that were necessary for the accomplishment of this project were
collected. The samples/data collected include: physico-chemical parameters, sediments for
microbial community analyses, gases, particle size distribution, picoplankton distribution and
the remaining as included in Table 1 below. The samples were processed in time within UNIS,
Longyearbyen and were shipped out to the various collaborators. Moreover, preliminary
analyses show that the nutrients concentration (Figure 3) of that the study site (terrestrial)
would affect the microbial community as per reflected in the gross microbial enzymatic activity.
Main difficulties encountered:
The main difficulties encountered were related to logistics. The main road leading to Gruve 5
in Endalen was closed due to the road foundation being deemed unsafe for use. Furthermore,
the shipment of the 14-C samples to Australia were damaged, possibly due to high pressure
and not enough material was salvageable for analysis. In addition, the usage of the Li-820
infrared CO2 analyser was not possible as the current instrument was in use by another larger
project. Also, due to it being peak summer season, most of the technical staff of the institution
were on holiday. Hence, it was generally difficult to coordinate the usage of the facilities,
equipments and materials to reduce incurring high costs for shipping out all the equipments
from the home institution.
Fieldwork summary report
Actual fieldwork was carried out from the 24th of July to the 25th of August apart from the
location scouting as well as logistics and sampling preparation, whereby one day was allocated
for terrestrial sampling along the acid mine drainage (Gruve 5) nearby Longyearbyen
(78.180836, 15.740694) and the other day was for marine sampling along Adventfjorden
towards Isfjorden (refer to Figure 1). A pH gradient/transect for the terrestrial portion and
salinity gradient along the marine portion with a total of 10 stations were covered. With regards
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to the station, SVA03 and SVA04 were swapped due to missing the pH gradient initially and
backtracked to sample a lower pH at SVA04. Also, SVA10 (the final station) was as close as
possible that the boat can maneuver towards SVA05 without hitting the bottom of the fjord as
the depth was around 2 – 3 m deep only.

Figure 1: Topographical map of sampling sites along Endalen towards Adventalen and from
Adventdalen towards Adventfjorden ©Norwegian Polar Institute. The red marks marked with
“F” are the sampling sites whereby the yellow “X” represents the cut-off spot where it is
inaccessible by vehicles. An extra “F” is as per added on the RiS Database of the general
location of Gruve 5.

Figure 2: Illustration of fieldwork carried out during the sampling campaign. (A) Site of Acid
mine drainage (Gruve 5) located in Endalen. (B) Grant holder using a secondary sampling
bucket that was pre-rinsed with sample waters to enable collection of gas samples in 30 mL
amber vials. (C) Point at the intersection between Adventfjorden and Isfjorden (D) Grant
holder measuring physico-chemical parameters utilizing the equipments available at UNIS
Due the closure of the road leading to the acid mine drainage marked “X” in Figure 1 as the
foundation of the road was not safe for traversing, the car that was rented was not able to drive
towards the sampling spot and had to walk close to 3km carrying the equipment and sampling
containers that were required. Generally, the area around the acid mine drainage had only a few
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centimetres of sediments. Hence sediment cores were unable to be obtained and were replaced
with surface sediments using 50 mL Falcon tubes. At each sampling spot, physico-chemical
parameters were taken, while 4L Jerry cans were rinsed and filled with water samples from
each site and stored in a cool and dark place before being processed due to the nature of samples
that required further treatment, i.e. filtration or addition of chemicals. Triplicates of sediments
were obtained at the terrestrial portion and stored at 4°C. Gas samples (CH4 and N2O) were
also taken by filling in 30 mL amber vials with water samples and crimped with a rubber septa
and aluminum cap. Samples for particle size distribution were immediately filled in a 500 mL
bottle. Even though the CTD was being cast, the limitations of the CTD cast was that only
surface-to-subsurface were able to be obtained as the grant holder was not well-equipped with
tools required for deeper waters. Lastly, there were no sediments obtained for the marine
section of the sampling campaign.
Processing of samples
The samples that were collected needed to undergo further treatment/filtration in order for the
to be shipped and/or to obtain results are as follows in Table 1:
Table 1: Filtration and treatment of samples prior to shipment
Samples
Phytoplankton Pigments

Treatment
Filtered through 0.7 GF/F filters and filters were stored
at -80°C
Picoplankton
4mL of water samples added to a cryotube and added
with 20µL of freshly made Formaldehyde
POC
Filtered through pre-combusted and pre-weighed 0.7
GF/F filters and the filters were stored at -20°C
Nutrients (Dissolved, Inorganic: Filtered through 0.4 µm GF/C filters and the filtrate
Nitrate, Nitrite, Phosphate, was collected in 100 mL bottles and stored at -20°C
Silicate and Ammonium)
13
C-DOC and 13C-DIC
• Filtered through 0.4 µm GF/C filters and the filtrate
was collected in 30 mL headspace vials and stored at
room temperature (13C-DIC) and -20°C (13C-DOC).
• 13C-DOC samples were added with 50uL H2SO4
Total Iron Concentration
Filtered through 0.4 µm GF/C filters and the filtrate
was collected in 60 mL bottles and stored at -20°C
Bacteria (Particulate and Free- • Filtered through 3.0 µm GF/C filters while the filtrate
living)
was then filtered through 0.2 µm GF/C filters.
• Both filters were stored at -20°C
Sediments
• Sent for Illumina 16s pyrosequencing (MiSeq)
• Enzyme assay (Phenol and Peroxidase assay)
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Preliminary Analysis Results

Figure 3: Nutrients concentration of the Sampling Stations
The preliminary results that were able to be obtained for this report were mostly the
environmental parameters that are essential to describe the biosphere of the samples collected
in order to further synthesize correlations between the environmental parameters and existence
of the microbial communities. In particular, the particle sizes and material (Figure 4 (A)) will
be used when correlating with the prokaryotic communities on the 3.0 µm GF/C filters as
compared to the free-living prokaryotic communities on the 0.2 µm GF/C filters filters. They
will then be correlated with the nutrients concentration, whereby as shown in Figure 3, it is
evident that the Nitrate (NO3) concentrations decreased within the terrestrial portion from the
first station (SVA01) towards the fifth station (SVA05) and while the region with high silicate
was the region that was most turbid, which was where the meltwater flow was at its strongest
which was the intersection between Endalen and Adventelva towards Adventdalen (Figure 1).

Figure 4: (A) Distribution of components of samples in Sand, silt and clay diagram (B) Gross
Microbial Enzymatic Activity (Combined Phenol and Peroxidase Activity)
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Based on the gross activity (Figure 4 (B), it is shows a trend that that the gross bacterial (phenol
oxidase and peroxidase) activity decreases with increasing pH. However, 2 samples had zero
readings. Hence, the experiment would have to be repeated at a later date. Therefore, no
conclusive evidence can be drawn about the microbial communities and its role in greenhouse
gases yet as most of the data (Table 1) are still being processed by the collaborators.
Collaborative Work
The fieldwork and logistics was conducted in close collaboration with Prof. David Pearce from
Northumbria University as well as A/Prof. Pernille Eidesen Bronken. The project is a subproject of a larger project which studies the impact of anthropogenic stressors in tropical peat
and the grant holder intends to compare the biogeographical component influencing the
microbial communities in peat. The samples that were collected during the fieldwork were sent
for analyses by multiple collaborators, namely: 1) State Key Laboratory of Estuarine and
Coastal Research (SKLEC), Shanghai, China 2) Helmholtz Centre for Ocean Research, Kiel,
Germany 3)Centre for Environmental Research, Taiwan 4) Centre for Environmental Sensing
and Monitoring (CENSAM), SMART-MIT, Singapore 5) Centre for Coastal Biogeochemistry,
School of Environment, Science and Engineering, Southern Cross University, Australia 6)
University of Malaysia Sarawak (UNIMAS), Malaysia
Results Dissemination Based on Fieldwork (planned)
All data collected will be an essential part of the grant holder’s PhD thesis which intends to
study the primary productivity and microbial community within extreme peat environments
(Arctic and acidic tropical peat swamps). The results will also be presented at an international
conference in 2018 and another projected conference in late 2018/early 2019. Furthermore, the
current project is projected to be published in the grant holder’s university research magazine.
Lastly, if the results are successful, it will result in publication(s) with regards to the primary
productivity, microbial community as well as the biogeographical comparisons between
tropical and arctic (acidic) peat environments.
Description of metadata submitted to RiS
Metadata title: Metadata Set for Ris ID: 10313
Purpose: To identify key microbial players in a poly-extreme river draining from pristine peat
Abstract: In summer 2017, sampling along an acid mine drainage along a pH gradient
towards the Adventfjorden and eventually Isfjorden was undertaken. 10 stations were collected
whereby 5 were terrestrial stations while the other 5 were marine. The following samples were
taken: 1) Triplicates of sediment samples for the terrestrial portion (15 sediment samples in
total) 2) Gas samples (N2O and CH4) 3) Phytoplankton pigments 4) Picoplankton 5)POC 6)
Nutrients 7)13C-DOC and DIC, 8) Total Iron concentration 9) Filters for determining
particulate and free-living bacteria in the water column. The bulk of the dataset has yet to be
analysed and the raw sequences from the Illumina platform will be uploaded online to a suitable
database (yet to be determined) after publishing and/or upon completion of the grant holders
thesis.
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Zooplankton dynamics in Ice free versus Ice covered fjords in Svalbard
RiS-ID 10675
Grant holder

Project responsible

Héléna CUNY

Janne Soreide

Biotechnologies and marine environment

Arctic Biology

UBS - University of South Brittany

UNIS – The University Centre in Svalbard

Rue le Coat Saint Haouen, 56100 Lorient, France 9171 Longyearbyen, Svalbard - Norway
Cuny.helena@gmail.com

Janne.soreide@unis.no

Objectives
The overall aim of this study was to identify potential ecological impacts, both negative and
positive, as a consequence of failure in sea ice formation in coastal Arctic marine ecosystems.
This was accomplished by comparing the zooplankton community composition and
development during the critical winter-spring transition, from February to May 2017, in an ice
free versus an ice covered Arctic fjord. The following research questions were of specific
interest in this study:
Research question 1: Are there any differences in the zooplankton community composition and
species diversity in seasonal ice covered versus ice free Arctic fjords?
Research question 2: Is there differences in the timing of zooplankton reproduction and
development in seasonal ice covered versus ice free Arctic fjords?
Research question 3: Is zooplankton able to top-down control the phytoplankton spring bloom?
In this study, two fjords are used, located in Western Spitsbergen at similar latitude: the seasonal
ice covered Van Mijenfjorden and the year-round ice free Adventfjorden. It is thus a
comparison of two fjords at very close latitudes which is unique since this make it is possible
to compare potential effects of sea ice on zooplankton communities without the impact of the
latitude. Most other studies have been comparing ice free fjord in the south with an ice covered
fjord in the north to study the impact of sea ice.

Main achievement
Zooplankton samples from different stations have been collected once a month during the
winter spring transition, from late February to early May 2017. All of them have been processed
under a stereomicroscope to identify the zooplankton community. The hydrographic data, the
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snow depth and the sea ice thickness have also been recorded and chlorophyll a concentrations
from the sea ice and the water column have been measured.

Main difficulties encountered
The main difficulty was the general weather conditions (currents and wind) for the sampling by
nets on boats but also to plan fieldworks on the sea ice in good conditions (snow, temperatures,
melting…). The decision to sample a station in Van Mijenfjorden was dependent on the ice
edge location.

Fieldwork summary
The field work was carried out from the 24th of February 2017 to the 02nd of May 2017. There
was two main sampling stations located in Isfjorden (IsA - 78 15.58 N, 015 31.52 E) and the
other one in Van Mijenfjorden (VMF - 77 51.688 N, 016 43.040 E) which is the ice covered
station. Samples have also been processed from several stations in Van Mijenfjorden, called
VMF1, 3, 4, 5 and 9 but less frequently due to ice edge progress and transportation means
availability.

IsA

VMF
IsA

VMF3
IsA

VMF1
IsA

VMF4
VMF5

IsA

IsA

VMF9
IsA

Figure 1 - Detailed map of the different sampling stations in Isfjorden/Adventfjorden and Van Mijenfjorden

The sampling in Van Mijenfjorden on the seasonal ice covered part was possible by using snow
mobiles and on the ice free part of this fjord, the sampling was possible thanks to the KV
Svalbard. The KV Svalbard was also used for the sampling at IsA but at this station, it was
mainly from a small boat (FARM).
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Table I - Coordinates of the different sampling stations, their bottom depth and sampling frequency

Stations

Coordinates

Bottom depth

IsA

78 15.58 N 015 31.52 E

75

VMF

77 51.688 N 016 43.040 E

50

VMF3
VMF5
VMF9

77 47.643 N 015 48.510 E
77 46.013 N 015 02.662 E
77 41.391 N 014 05.478 E

90
116
130

Date
24.02.17
12.03.17
03.04.17
30.04.17
03.03.17
08.03.17
06.04.17
02.05.17
13.03.17
13.03.17
14.03.17

In February – early March 2017, VMF was ice covered and it was possible to reach VMF3 by
boat but in April, the ice edge was between VMF3 and VMF4 allowing the sampling at this
station from KV Svalbard.

A

B

Figure 2 - Ice coverage map of Van Mijenfjorden on the 6th of March (A) and the 2nd of May (B) (Norwegian Ice Service, MET
Norway)

For each sample collected, different data have also been recorded such as the snow depth, the
sea ice thickness, the hydrographic data (CTD). The zooplankton community were sampled by
using WP2 nets of mesh size of 60 and 20µm and 0.25m² opening from the bottom to the
surface.
The preserved samples (formalin) were collected in triplicates and an additional one was
preserved in ethanol for further analyses.
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In late April-early May, a high algal bloom occurred underneath the sea ice and in the water
column resulting as a net clogging. Water samples have also been collected at every point of
the field work by using a Niskin bottle to determine the chlorophyll a concentration by filtration
and fluorometer reading.

Then, all the 60µm samples were processed under a stereomicroscope to identify and count the
zooplankton community. Samples from the 20µm net still need to be processed and should be
analysed by Vanessa Pitusi (RiS ID: 10641).

1200,000

1000,000
Others
Abundance (ind/m3)

800,000

Polychete larvae

Pseudocalanus spp.
Oithona similis
600,000

Microcalanus spp.
Eggs

Cirripedia nauplii

400,000

Calanus nauplii
C. glacialis
C. finmarchicus

200,000

0,000
IsA

VmF

February/March

IsA

VmF VmF3 VmF5 VmF9 IsA
March

VmF

April

IsA

VmF

April/May

Figure 3 - Bar plot of the zooplankton community abundance in Adventfjorden (IsA) and Van Mijenfjorden (VMF, VMF3, VMF5),
and just outside Van Mijenfjorden (VMF9) during the winter-spring transition from February to May 2017.

Collaborations
This project was a collaboration with collaboration with others research projects as the
FAABulous project (Future Arctic Algae Bloom and their role in the context of climate change)
(RiS ID: 10383) which is a collaboration between UNIS, the University of Tromsø and the
Alfred-Wegener Institute and also a collaboration with IMOS (Isfjorden Marine Observatory
Svalbard, funded by the Research Council of Norway).
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Scientific publications
The project have been handed in as a master thesis for the home university on the 23 rd of June 2017:
“Zooplankton dynamics in ice free versus ice covered fjords in Svalbard”.
Results will be presented at the FAABulous Projet meeting on the 9 th of November 2017 in Oslo.

Metadata
Metadata (Samples, locations, dates and preservation method) are uploaded and available from
the RiS portal under the RiS ID 10675.
References
Daase, M., and Eiane, K. (2007). Mesozooplankton distribution in northern Svalbard waters in
relation to hydrography. Polar Biol 30, 969–981.
Daase, M., Falk-Petersen, S., Varpe, Ø., Darnis, G., Søreide, J.E., Wold, A., Leu, E., Berge, J.,
Philippe, B., and Fortier, L. (2013). Timing of reproductive events in the marine copepod
Calanus glacialis: a pan-Arctic perspective. Can. J. Fish. Aquat. Sci. 70, 871–884.
Mesozooplankton dynamics in relation to food availability during spring and early summer in
a high latitude glaciated fjord (Kongsfjorden), with focus on Calanus. Journal of Marine
Systems 111, 83–96.
Leu, E., Søreide, J.E., Hessen, D.O., Falk-Petersen, S., and Berge, J. (2011). Consequences of
changing sea-ice cover for primary and secondary producers in the European Arctic shelf seas:
Timing, quantity, and quality. Progress in Oceanography 90, 18–32.
Svendheim (2017). Seasonal progression of the zooplankton community in a high Arctic fjord
and the main physical and biological drivers.
Weydmann, A., Søreide, J.E., Kwaśniewski, S., Leu, E., Falk-Petersen, S., and Berge, J. (2013).
Ice-related seasonality in zooplankton community composition in a high Arctic fjord. J
Plankton Res 35, 831–842.
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Collection of structural and sedimentological data at Sarstangen (COSS) – RIS-10670
Name and contact details
Name:
Address:
Norwegian Institution:

Niklas Schaaf
Postboks 394, Longyearbyen
The University Centre in Svalbard

Project responsible: Kim Senger (UNIS)
Project objectives
The 2017 COSS expedition aimed to investigate the eastern parts of the Forlandsundet basin
exposed on Sarsøyra. The Forlandsundet basin is positioned in a critical location for the
understanding of the tectonic evolution of the northernmost NE Atlantic margin. It presents a series
of unresolved structural, sedimentological and geochronological problems. During the field
campaign we aimed to:
•
•
•
•
•

Log and describe the sedimentary succession
Obtain structural data from faults, folds and fractures
Sample for paleolimnology and thin sections in the
sedimentary succession
Sample for thin sections in the adjecent basement
rocks
Acquire pictures for photogrammetry

locality 3

Main achievements
During the field campaign large amounts of geological data
were collected at different localities (Figure 1). The discovery
of an undescribed section of the Sarsbukta Formation and a
basin bounding fault zone in the northern part of Sarsøyra
were highlights of the field campaign. The collected data
includes:
•
•
•
•

90 m of detailed (1:50 scale) sedimentological logs
> 150 structural measurements
30 rock samples
several hundred pictures

Main difficulties encountered
One issue was the far distance to the northern outcrops.
Reaching locality 3 took 3-4 hours each way and limited the
time that could be spent on actual fieldwork to a minimum.

locality 1
locality 2

camp

Figure 1: Map of the field area indicating the
main localities (blue elipses) and the camp
location (red star) (mapdata from the NPI).

Transportation to and from the field locality was another problem. The initial plan, to be transported
by UNIS Logistics, had to be changed due to issues with their boats and the distance to the field
site. Instead, the Polish sail boat “Eltanin” and the Czech vessel “Clione” were used. This solution
was slightly more expensive but worked out very well in the end.
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Fieldwork summary
The field camp was located on a cliff in the
south-eastern part of Sarsøyra (Figure 1, Figure
2). The field party consisted of the grant
recipient, his supervisor and three field
assistants. Two people were close to the
camp at all times and a continuous polar bear
watch was run at night. During the field
campaign, two polar bears were staying in
front of Aavatsmarkbreen for several days.
They did not bother the camp or the people
in it and the field work was conducted
without any close encounter with polar
bears.
Figure 2: The field camp with Aavatsmarkbreen in the background.

The main target of this year’s field campaign
were the outcrops in the southwestern part of Sarsøyra. Access to locality 1 and 2 was very efficient.
The sedimentary strata in this part was logged in detail and several samples were aquired.
Locality 3 was hard to reach. This was unfortunate as a long beach section of the Sarsbukta
formation as well as an exposure of the basin bounding fault were discovered there. Neither of
these features have been described in the existing literature. This year an overview could be
obtained and the potential for further research assessed. Therefore, a second field season with a
focus on the features in the north is necessary.

Figure 3: Screenshot of an 3D outcrop model obtained at locality 1.

Overall, the data collected in the field consist of sedimentological logs (Figure 4), structural
measurements, pictures for the construction of 3D models (Figure 3) and rock samples. Ten coal and
fine grained sediment samples have already been sent to the University of Darmstadt, Germany for
paleolimnology analysis. The analysis will help to better constrain the age as well as the
environmental conditions of the deposited strata. Samples from coarse grained sediments and
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selected basement rocks are on their way to the University of Oslo for thin section preparation. The
thin sections will be used for provenance and structural analysis.

Figure 4: Example of a sedimentary log made in the field. It covers a small part of the finer grained succession in the north.

Collaboration
The project includes personnel from three Norwegian institutions, namely UNIS, NGU and UiO.
During the field campaign students from the University of Potsdam, Germany and the University
of Natural Ressources and Life Sciences, Vienna were assisting with the acquisition of data.
Scientific publications
The results of the fieldwork are the basis of the applicants MSc. thesis at UiO in cooperation with
UNIS. A presentation of the work to the scientific public as conference proceeding and contribution
to a paper are planned.
Description of metadata submitted to RiS
Sedimentological and structural data from Sarsøyra, Western Spitsbergen, Arctic Norway.
The actual data will not be accessible until the results are published.
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RiS-ID 10641

Vanessa Pitusi

Determination of seasonal development and community composition of sympagic
meiofauna in Van Mijenfjorden (RiS-ID 10641)

Grant recipient: Vanessa Pitusi
Home institution: The Arctic University of Norway (UiT)
Department of Arctic Biology
Hansine Hansen veg 18
9019 Tromsø
Norway
vanessa.pitusi@gmail.com

Norwegian institution:
The University Centre in
Svalbard (UNIS)
P.O. Box 156
9171 Longyearbyen
Svalbard
Project responsible:
Janne Elin Søreide

Project objective
The main aim of this project is to establish the seasonal development of the sympagic
meiofaunal community in Van Mijenfjorden, southwest Svalbard, and to determine the
abundance of each taxa found from March to May 2017. Larvae of pelagic and benthic
organisms utilize seasonal first-year ice as a feeding and nursery ground each spring. Here they
are safe for predators too large to enter the tiny brine channels they live. The highly concentrated
ice algae that grow within these brine channels provide a nutritious food source. Changing sea
ice conditions in the Arctic are going to affect the light regime, stratification of the underlying
water column and timing of both the ice algal and phytoplankton bloom. Consequently, it is
important to assess the significance of seasonal land-fast ice for secondary production in coastal
marine Arctic ecosystems – the most productive regions in the Arctic.
Main achievements
1. 3 successful sampling campaigns of which the last one lasted 2 weeks and yielded many
interesting and valuable samples for my project
2. Transect points were established and initial results show a distinct difference between
stations in terms of dominant fauna dependent on bottom depth
Main difficulties
1. Additional sampling campaign(s) cancelled due to weather – not all transect points were
sampled equally
2. Various melted sections had to be preserved due to sheer amount of samples – not ideal
for tiny soft-bodied organisms that are best identified live
3. Some sites showed unexpectedly low sympagic meiofauna abundance

1
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Fieldwork summary
Description of fieldwork

Ref Stn
IM Stn
vMF
vMF 2

vMF 1

Map 1. Map showing the locations of the transect stations (NPI, 2014).

From March to May 2017, seasonal first-year ice was sampled in Van Mijenfjorden (Map
1). The first sampling campaign took place at the beginning of March. During this field trip, the
first two sampling points for the project’s transect were established. Both abiotic (i.e. in situ ice
temperature and salinity) and biotic (i.e. sympagic ice algae and meiofauna) cores (Figure 1)
were extracted with KOVACS ice corers and sliced into sections (0-1, 1-2, 2-3, 3-10 cm and then
every 10 cm) (Figure 1). Samples were stored in zip-lock bags and 100 mL of filtered seawater
per 1 cm of ice was added to each sample in order to avoid osmotic shock of live flora and fauna.
Additionally, ice algal samples were protected from light in order to avoid photodegradation.
Snow depth, freeboard, ice thickness were noted for each core hole. 1 whole core per biotic
parameter was collected, as well as 2 to 3 bottom sections of 10 cm that acted as replicates.
In April, a transect was sampled (in total 5 stations) from very shallow (2 m) (Stn.
vMF/Ref) to the deepest part (~ 78 m) (i.e. Stn. vMF 2). These points were sampled throughout
the main campaign (late April/early May 2017) of the FAABulous (Future Arctic Algal Blooms –
and their role in the context of climate change) project.

Figure 1. Left-hand photo – checking the water depth post ice
drilling. Right-hand photo –ice core from the shallowest (2 m)

2
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Preliminary results
Not all metazoan samples have been analyzed yet, so no statistical tests have been run yet.
Thus, these preliminary results should be interpreted with caution. Available counts were added
together for each station regardless of ice core section. However, differences between the
sampling sites can be seen (Figure 2).

Figure 2. Preliminary results of polychaete larvae, nematode and other sympagic meiofauna abundance
along the transect in Van Mijenfjorden from March to May 2017. Polychaete larvae contribute over 50 %
of the total abundance at shallow stations (i.e. Stn. vMF/Ref), whereas nematodes dominated at stations
with greater bottom depth (> 50 m) (i.e. Stn. vMF). Some samples have not been fully analyzed yet and
those only show the other metazoan fraction.

The highest abundance of metazoans was found at the shallowest stations (vMF/Ref and
vMF/IM) and those dominating here were the polychaete larvae (Figure 2). At stations with
greater bottom depths (i.e. Stn. vMF) nematodes dominated.
Overall, little other taxa apart from nematodes and polychaete larvae were found in Van
Mijenfjorden. The fauna that represented the ‘other’ fraction included mainly copepod nauplii,
polychaete trochophore larvae, rotifers, cirripede nauplii, eggs and unidentified organisms; one
cnidarian was discovered at Stn. vMF on 23.04.17. The presence of various eggs indicates that
the landfast-ice in Van Mijenfjorden is being used as a reproduction and breeding ground by
pelagic and benthic fauna.

3
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Although not included in the count, ciliates very highly abundant all throughout the
sampling period, especially in late April 2017.
Figure 3 displays the results for the ice algal biomass from the main station vMF. This
station displayed a ‘typical’ bloom situation in the lower 2 cm of the core – minimal
concentrations at the start of spring, followed by a gradual increase until the vernal bloom, which
was followed by a post-bloom drop in ice algal biomass due to possible nutrient depletion and
disintegration of ice. The highest value recorded at Stn. vMF was 1.167 mg m-2 in the 3-10 cm
section on 06.04.17 (Figure 3).

0-1 cm
1-2 cm
2-3 cm
3-10 cm

Figure 3. Chlorophyll a concentrations measured at station vMF from March to May 2017. Ice algal
biomass increased from March to May 2017 in the lower 3 cm of the ice core with a peak value of 0.900
mg m -2 on the 23.04.17. Concentrations did not follow this seasonal increase in the 3-10 cm section.

Conclusion
The fieldwork was carried out successfully despite not all samples having been analyzed
yet; the preliminary results reveal interesting gradients in sympagic meiofauna not described
earlier in Svalbard. Shallow stations were dominated by benthic polychaete larvae, whereas
deeper stations (> 50 m water depth) were dominated by nematodes. Chlorophyll a
concentrations at the main station (Stn. vMF) followed a seasonal increase over the spring until
the ice melt in May. A seasonal trend was also seen for their grazers, the sympagic meiofauna,
sampled regularly at this station throughout the season
The presence of eggs supports the idea of first-year ice as a breeding ground and hopefully
the next step on my project agenda is to identify these samples by molecular tools to species
level will help identify which organisms actively utilize the ice for reproduction. This will
4
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facilitate the assessment of the effect of sea ice loss on the reproduction of benthic and pelagic
fauna in the Arctic marine coastal ecosystem.
Another AFG application has been submitted to collect additional samples in spring 2018,
in order to further explore these intriguing results by performing feeding and growth experiments
on the dominating sympagic meiofauna found this year.
Collaboration
This fieldwork was carried out as part of the RCN-funded FAABulous (Future Arctic Algae
Blooms- and their role in the context of climate change; RiS ID 10383) project (PI: Eva Leu,
Akvaplan-niva). Other MSc and PhD projects run simultaneously to this proposed project (MSc
student Helena Cuny on zooplankton dynamics; RiS ID 10675, MSc student Sander Verbist on
ice algae stoichiometry; RiS ID 10656, and PhD student Ane Cecilie Kvernik on ice algae
physiology; RiS ID 10647, PhD student Petter Norgren on using autonomous underwater
vehicles under ice-covered areas; RiS ID 10419).
Dissemination
The data will be used to write my MSc thesis, which will be submitted in May 2019. It is
planned to write a paper based on my thesis, which will be submitted to the journal of Polar
Biology.
Description of metadata
The metadata file for RiS project 10641 can be found in the RiS-database; the name of the
file is ‘RiS-ID 10641_Vanessa Pitusi_Metadata’.
References
Carey AG Jr (1985) Marine ice fauna: Arctic. In: Horner R Sea ice biota. CRC Press, Boca
Raton, pp 173-90
Gradinger R (1999b) Integrated abundance and biomass of sympagic meiofauna in Arctic
and Antarctic pack ice. POLAR BIOL 22(3):169-177
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Flux seasonality, drivers and wind-speed parameterisation of the gas
transfer velocity in a high Arctic fjord: Sea-air CO2 exchange in Isfjorden
RiS #10683
Grant receiver:
Siiri Wickström (siiri.wickstrom@unis.no )
Vei 232.15 H105
9170 Longyearbyen
+35840744630
Norwegian Institution:
University Centre in Svalbard, Department of Arctic Geophysics
Project Responsible:
Marius O. Jonassen (marius.jonassen@unis.no)

Project objectives
In our project we studied the direct air-ocean CO2 exchange in an high Arctic fjord ,
Adventfjorden. The measurements were conducted at Adventpynten(Figure 1). The main
objective was to utilise direct Eddy Covariance (EC) measurements of the turbulent air-sea
CO2 exchange from a coastal station and, to compare these measurements to direct
measurements of pCO2 (partial pressure of CO2) in the water column. One of the
objectives is to determine a wind-speed based parametrisation of the gas transfer velocity
and to understand what drives the air-sea exchange in spring/early summer conditions.

Main achievements
We managed to collect to our knowledge the first time series of direct measurements of
spring/early summer from a high Arctic fjord on Svalbard. In addition to the direct flux
measurements we have data of the pCO2 evolution in the fjord.

Main challenges
The main challenge with this campaign was the availability of boat time. As we could not
get access to a boat as planned in the project description, the measurement was drastically
shortened from the original research plan. This lead to under sampling the wind
conditions and, flux measurements were not measured in enough wind conditions to reach
the objective of determining a wind speed parametrisation of the gas transfer. However,
this dataset will provide useful information on the seasonality and drivers of the air-ocean
CO2 exchange.

Fieldwork summary
The fieldwork took place between June 8th to June 21st 2017. This was the time period
when both the EC mast and the pCO2 sensor was out and measuring. The EC sensor was
deployed on a height at a height of 2,5 m above the ground. The ground level was roughly
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1,5 m above the sea surface. The mast was placed by the shoreline, so that the water was
approximately 3m from the mast during high tide and 10 m away at low tide. The sensor
was facing north-northeast (38° east of north), so that all winds along the fjord axis were
captured.
The figures below summarise set-up and the preliminary results:

Figure 1.
left:Picture of the Eddy Covariance
mast setup with a Campbell
Scientific Integrated CO2 and H2O
Open-Path Gas Analyzer and 3-D
Sonic Anemometer and a slow
temperature sensor deployed on a
mast at the shoreline of Adventfjorden, Svalbard. right: Location of the mast close to
Longyaerbyen, Svalbard
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Figure 2. Upper panel: 10 min mean wind during the measurement period (date in day/
month 2017 on the x-axis). Lower panel: wind directions during the measurement period
(date in day/month 2017 on the x-axis). Red dotted lines mark true west (270°) and true
east (90°)

Figure 3. The CO2 flux in mmol/m^2s for the fieldwork period. The sign convention is
such that positive fluxes are directed from the ocean to the air, as expected.
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Figure . Ocean surface temperature, salinity and pCO2 evolution during campaign.

Collaboration goals
This campaign was a joint-project with the Finnish Meteorological Institute and the
University Centre in Svalbard. This collaboration was very successful and this goal is
reached.
Scientific publications,
The data will be analysed and the analysis is planned to be part of an peer-reviewed
scientific article

Description of metadata
Meta data is described in RiS project no.ris-2548
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Scientific report, Arctic Field Grant 2017, project number 269984/E10, Holocene history
of Svalbard ice caps and glaciers RiS ID 10122
1. Project title and RiS number

Holocene history of Svalbard ice caps and glaciers – SVALICE2017, RiS ID 10122
2. Name and contact details of the grant recipient, Norwegian Institution, home institution (if
relevant), and project responsible
Grant recipient: Professor Anders Schomacker, Department of Geosciences, UiT The Arctic
University of Norway, Postboks 6050 Langnes, N-9037 Tromsø, Phone +47 95523464, email anders.schomacker@uit.no Project responsible: John Arne Opheim, Faculty director.
3. Project objectives (no more than 10 lines)

The project aims to reconstruct Holocene (i.e. last 11.700 years) ice cap and glacier variations
on Svalbard, using threshold lake sediment records. Threshold lake sediment cores are
excellent for this because they contain glacial on/off signals (changes between organic and
minerogenic sediments). They can also be dated with 14C to obtain very accurate
chronologies. To obtain good spatial and temporal coverage, we cored lakes on
Nordaustlandet and in Wijdefjorden in 2015-16 and this project funded coring fieldwork in
central Spitsbergen in the summer of 2017.
4. Main achievements (no more than 10 lines)

Two lakes were successfully cored in the Isfjorden area: one at Coraholmen, Ekmanfjorden
and another in the Heftyebreen forefield, Grønfjorden. The fieldwork also included surveys
and descriptions of the catchments, and depth soundings. Piston cores were retrieved to cover
as much sediment thickness as possible, and surface gravity cores were used to cover the
water-sediment interface. Coring was attempted at Vasskalven and other lakes at
Bohemanflya but did not result in any useful samples. This was most likely due to shallow
water depth and muddy conditions along the shores, significantly hampering the accessibility
to the sites.
5. Main difficulties encountered (no more than 10 lines)

Originally, fieldwork was planned in Wijdefjorden but locations were diverted to Isfjorden.
This was due to a change of planned helicopter logistics resulting in doubled helicopter costs
for this project. Consequently, SSF approved a change of fieldwork location to Isfjorden.
Even though alternative field sites were visited, the project is regarded as successful because
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useful sediment cores were obtained. Another field expedition to Wijdefjorden/Femmilsjøen
is being planned for 2018 in order to reach the original aims.
6. Fieldwork summary report including description of fieldwork, data as well as preliminary
analysis results and conclusions

Lake sediment coring was carried out during fieldwork in early August 2017. A small
lightweight, portable zodiac was used as coring platform. Three areas were visited:
Coraholmen in Ekmanfjorden, Bohemanflya in Isfjorden, and Heftyebreen forefield in
Grønfjorden. Logistically, the fieldwork was arranges as some day trips with zodiac out of
Longyearbyen and some trips with overnight stays in the field. A pdf file containing coring
locations has been uploaded as dataset/metadata to RiS project 10122. The coring was
successful except for lakes on Bohemanflya. No cores were obtained from that locality
despite several days of attempts. This was mainly due to shallow water and muddy conditions
around the shores.
The sediment cores were transported to the Department of Geosciences at UiT The Arctic
University of Norway. They are now lined up for lab analyses but as of today (September 26,
2017), they have not been split. Hence, there are no preliminary results so far. However,
analyses will be undertaken this fall, and first results presented at conferences (see below).
7. Collaboration goals and achievements with other projects, research groups etc.

The research group behind this project already consists of researchers from several
institutions in Norway and abroad. The team also collaborates with institutions not listed in
RiS, in particular regarding aquatic ecology and molecular biology (sedaDNA). The aim is to
collaborate with the best groups for any specific purpose related to this project.
8. Scientific publications, conference presentations, public outreach etc. based on the
fieldwork (both planned and published).

The fieldwork was concluded in the summer of 2017, so no publications are submitted yet.
We expect to include preliminary results in the following conference presentations this fall:

Farnsworth, W.R., Ingólfsson, Ó., Retelle, M.J., Allaart, L., Håkansson, L., Schomacker, A.
2017. Advances in deglaciation on Svalbard. Geological Society of America Annual Meeting.
Seattle, USA.
Ingólfsson, Ó., Farnsworth, W.R., Allaart, L., Håkansson, L., Schomacker, A. 2017.
Extensive Glacier Advances During the Pleistocene-Holocene Transition on Svalbard.
Conference abstract, American Geoph. Union (AGU) Fall Meeting 2017. New Orleans, USA.

We aim to publish our scientific results in high-impact, peer-reviewed international journals
such as Quaternary Science Reviews, Geology etc. This work will also be a part of a UiT PhD
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thesis (Lis Allaart, 2017-2021). We normally share raw data as online supplementary material
with publications, making them available for future use of other scientists. If possible, we also
aim to publish as Open Access although dependent on funds available to cover publication
fees. The applicant is also involved in popular science dissemination e.g. on the forskning.no
blogg of the Young Academy of Norway. Both the applicant and PhD student will present
preliminary results at conferences/workshops such as PAST Gateways, AGU Fall Meeting,
Nordic Geological Winter Meeting, and Arctic Workshop.
9. Description of metadata submitted to RiS. It is mandatory to register a short description of
your data in RiS.
The fieldwork was concluded in the summer of 2017 and the cores have not yet been split
open. They just arrived to the lab. The only metadata available at this stage is the coring
positions and they have been registered in RiS along with a short comment.
10. 2-4 pictures and figures, illustrating the fieldwork and main results.

The sediment cores have just arrived to the lab and have not been split open yet, so no images
or figures of the cores are available so far. Fieldwork was concluded in the summer of 2017
and the first results are expected in the winter 2017-18. The following three photographs
illustrate the fieldwork.

Lake sediment coring in a small lake in Ekmanfjorden, Spitsbergen.
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A piston core has been retrieved, using a small zodiac as coring platform. The core is
transported to the shore. Grønfjorden, Spitsbergen.
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A 2.5 m long piston core has been retrieved. Cores are capped in both ends and secured for
transportation to the lab. Grønfjorden, Spitsbergen.
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1. Late winter activity of Micromonas pusilla, RIS269986
2. Tove Gabrielsen, UNIS, University on Svalbard, tove.gabrielsen@unis.no

Patrick Schimmel,Wageningen University, patrickschimmel@live.nl
3. The aim of this study was to describe the early spring dynamics of an important
picoeukaryote in arctic fjords on Svalbard. Collection of background parameters from the sea
water environment to link the sample results to the seasonal changes. Furthermore a pipeline
for qPCR on algae rnaterial was further tested.
4. The activity of M. pusilla was studied by quantitative PCR amplifying the 18S rRNA.
Together with ecological parameters acquired during sampling, a time series of M. pusilla
rRNA was used as an estimate of the activity of Arctic Micromonas in the two fjords. From
the data it was concluded that the number of live cells of M. pusilla increased slowly during
late winter and more significantly during the early phases of the first spring bloom. This
species of picoeukaryote might therefore be crucial to the succession patterns leading up to
the Arctic spring bloom.
5. Due to a local accident early in the winter season, boar availability at UNIS was limited and
the field schedule had to change.
6. Field campaing included near-weekly boat expeditions with local fisher boats and coast
guard vessels, as well as sea ice campaigns in frozen Vanmijenfjorden. Water samples were
collected and filtered for algal cells. My presence there was in support of other research
projects and their sampling as well.
This data can contribute to the understanding of the seasonality and succession of microbe
communities in changing arctic waters. This high-density time series that was acquired for
sample station IsA may prove valuable in describing the algae and their occurence leading up
to the spring bloom. The results provided can start filling the knowledge gap on the amount of
living cells present during winter and how they lead up the spring bloom. The outcome of the
qPCR procedure is a next step in quantification of these transitionalcommunities. On top of
this local marine conditions can be linked to an early increase in photosynthetic activity
andgrowth. When do picoalgae profit from the returning sun?
7. In the field campaign planning collaborations were formed with the FAABulous project led
by Eva Leu, Akvaplan Niva, Norway. During the field and laboratory work, contact with
Dutch university Wageningen University was there to ensure supervision of the student and
the final product as part of a master’s degree.
8. A presentation/symposium in Wageningen was held in July 2017 to finalize the project.
Enthousiasts and colleagues got an introduction to working on Svalbard.
9. Data includes local environmental data acquired through CTD deployment and the relative
levels of observed RNA from the microalgae in the sea water acquired during sampling. Chl.
A levels and light intensity measurements are also included.
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10. a.

Figure 1. Map of Svalbard region around Longyearbyen with
indicated sampling sites. IsA : Isfjorden-Adventfjorden,
VMF: Vanmijenfjorden
b.
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Figure 2. Data on the water column at IsA sampling station between January and May 2017.
Hovmøller diagrams are based on seawater temperature (a) and salinity (b) and a temperaturesalinity-depth diagram (c). The graphs are filled using DIVA Gridding (Ocean Data View 4;
Quality limit: 4,0) The duo of dotted horizontal lines indicates the sampling depths of 0 m and
15 m with dots indicating the sampling dates (a). Note: Low sample density in January and
February causes the software to create low quality estimations for that period.
c.
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Figure 3. Daylength (timeanddate.com; IsA) and measured Chl. a concentrations in three size
fractions: Total Chl. a; larger than 10 mm and the calculated smaller than 10mm, from both
sampling depths, 0m (top, A& B), 15m (bottom, C). Graph A is in fact an enlargement of the
winter season Chl. a at the 0m sampling depth, since the difference factor in concentration
was simply too high.
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d. Figure 4. Time series (January-May Micromonas activity acquired through RTqPCR of extracted RNA on a logarhytmic scale (/L).
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Identifying the permafrost isotopic signal and assessing permafrost freezing age by
radionuclides RiS ID: 10664

Grant recipient: Dotan Rotem
Home institution: Bar-Ilan University, Faculty of Geography, Ramat Gan 2502225, Israel
E-mail: dotanrotem1969@gmail.com
Phone: +972 (53)7762196
Current position: PhD candidate
Norwegian institution: UNIS – The university center on Svalbard, Arctic Geology, Postboks
156, Postal code 9171, Longyearbyen, Norway
E-mail: post@unis.no
Project Administrator: Hanne Hvidtfeldt Christiansen
e-mail: hanne.christiansen@unis.no

Project objectives
Permafrost degradation is evident and measured by indirect methods including the changes in
the active layer depth as well as and permafrost temperature profiles measured in boreholes.
The present research objectives are 1. Identify isotopic signal of the permafrost pore ice as a
tool to distinguish between snow/ice thawed water from permafrost water in local streams. 2.
To determine the freezing age of the soil. We use radium radionuclides ratios as a signal and
using these ratios to determine permafrost's ice age (up to 8,000 years b.p. with the longest
lived 226Ra). Radium is a rare element. In order to get enough water, several Kg of permafrost
are needed. After retrieving cores by hand drilling (up to 2.5m) the present project aims to get
cores from deeper layers in order to follow the ages of deeper layers ice age.

Main achievements
Two cores were retrieved as planed one of 13m deep and another of 9.5m long. The two cores
were drilled within 0.5m gap as planned. Laboratory work on hand drilled cores allowed the
development of permafrost signal and age estimation. A method to identify pore-ice water
was developed on shallow hand drilled cores as well as age determination.

Main difficulties encountered
The primary plan was to retrieve two cores of 20m. Several days of harsh weather condition
including storms of up two 12m/sec and the unexpected loss of Ulli's mother in the last day
prevented us to achieve our goal. Nevertheless the fact that we have enough material deeper
than the two meters we can get by hand drilling is fine.
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Fieldwork summary report
The drilling campaign was run in Svalbard from 29/3-7/4/2017. Prior to the drilling act
several months of preparations were held including AFG grant proposal, submissions of
relevant forms and permits and contracting with Ulli Neumann from Kolibri Geo Services, as
a drill rig professional operator. Two days of logistics preparations were needed prior to field
work and included equipment collection from UNIS logistics department, sledges loading and
meetings for briefing with 'logistics' stuff for safety instructions and coordination. The drilling
crew was assembled of three members. Ulli neuman, Andreas alexander (Ms.c. student from
UNIS) and the applicant. The drilling site was located by GPS. At the drilling site the drill rig
was placed on the desired location using level. A tent was built 30 meters away of the drill rig
to avoid windy conditions during resting brakes. Weather conditions vary dramatically from
one day to another, from sunny cold days without wind to days with winds getting stronger
from 3 m/sec up to 12 m/sec which prevented further drilling due to snow and ice drifting
covering the equipment and lowering sight to less than one meter (Fig 2). Air temperature
during most of the days was less than -150C reaching -250C in clear sky days. Altogether two
boreholes were drilled on an elevated river terrace of the Advent River. 33X E 0524280, N
8677801 (78.17220 N 16.06130 E). The two boreholes drilled within 0.5 meter of each other
following the "pull together" procedure in previous campaign (see RiS 10664 for details). All
cores are marked with the letters ADE (ADventdalen East), numbers and letters. An arrow
indicates the direction of the core top. Part of the core bags have also marked with paper
notes. Every day the excavated cores were brought back to UNIS and stored in a deep freezer
-18oC. The first hole drilled to 13m depth while the second have reached 9.5m (table 1 in RiS
10664 and bolt No. 9 in this report).
Collaboration goals with other projects, research groups
The drilling location was coordinated with Graham Gilbert, a Ph.D. student at UNIS that
drilled in that location in previous year. The present research results will be compared to
Graham's results that used different methods to assess permafrost soil ages.
Scientific publications, conference presentations
The results of the present study was presented at The Israel Society of Ecology and
Environmental Sciences (ISEES) 45th conference 10-11July 2017, and will be presented in
conferences and will serve for peer review publications. An article refers to the developed
method for permafrost pore ice signal and age determination of shallow drilled cores is under
peer review (see the submitted article at RiS 10664).
Description of metadata submitted to RiS.
The drill metadata table is located at RiS site under RiS project No. 10664. It includes a table
with the following columns: Date, Sample name, depth drilled, length of core retrieved, and
comments. The sample name is as follow ADE-1-1 refers to the first borehole and the first
drilling interval. ADE-1-17A,B,C refers to the first borehole the 17th interval and the core
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was broken into three pieces (to fit into the bags and into the coolbox), placed in three
separated plastic bags.

Pictures and figures, illustrating the fieldwork and main results
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Fig 1. Radium Isotope ratios of Active layer water and permafrost pore-ice water compared to
stream seepage water (black square). The seepage water has the ratio of permafrost ice
probably an indication of permafrost thaw. (see RiS 10664 for details).

a

b

Fig 2. Drilling campaign in Adventdalen March 2017. a) A sunny day, b) A stormy day (Photo
provided by Ulli neuman Kolibri geo services).
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Fig 3. Core retrieved Adventdalen March 2017.

Fig 4. Ulli operating the UNIS permafrost drill rig Adventdalen March 2017.
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Project title and RiS number
Is the Arctic copepod Calanus glacialis subject to metabolic trade-offs when exposed to heatwaves
and ocean acidification?
RiS ID 01673
Name and contact details of the grant recipient, Norwegian Institution, home institution (if
relevant), and project responsible
Grant recipient:
Norwegian Institution contact:
Marie-Hélène Carignan, MSc candidate
Peter Thor, Senior Marine Biologist
Université du Québec à Rimouski (UQAR)
Norwegian Polar Institute
Bureau B-012
peter.thor@npolar.no
300, allée des Ursulines
Rimouski, Québec, Canada
G5L 3A1
marie-helene.carignan@uqar.ca
Project objectives
The project’s general objective was to investigate cumulative effect of multiple Global Change
drivers on Arctic keystone copepod species Calanus glacialis. Specific objectives had to be
revisited due to technical issues with equipment related to the pH aspect of the originally planned
experiment, but cumulative effect of long and short term thermal stress became the new objective
of the fieldwork and experiment carried out in King’s Bay Marine Laboratory in Ny Aalesund. As
metabolism drives the tolerance of organisms to environmental stress and the Arctic environment
is predicted to be amongst the most vulnerable to Global Change, the project’s specific objective
was to characterize the energetic response to long-term ocean warming and short-term
heatwaves of C glacialis. The energetic response here being defined as individuals’ metabolic rate,
which was measure via oxygen consumption rate, and metabolomics profile.
Main achievements
Sampling sessions and experiments were successfully achieved. Copepods were conditioned for 3
weeks to either present day control temperature or predicted 2035 predicted mean temperature for
3 weeks, and were then submitted to a heatwave treatment for 1 week. There were sufficient
survivors to carry out individual metabolic rates measurements, and all surviving individuals were
fixed in liquid nitrogen and brought back to UQAR for further analyses. Metabolomics protocols
were successfully applied and preliminary results were produced. Oxygen consumption rates were
measured on 113 individuals and metabolomics profiles were extracted from 58 individuals.
Main difficulties encountered
Due to technical difficulties, the Ocean Acidification aspect of the project had to be put aside, the
project was rearranged to focus on the impact of baseline temperatures on metabolic response of C
glacialis to ocean warming and heatwaves. Unexpected Pheaocystis micro-algal bloom also posed
a challenge during the sampling sessions, different zooplankton nets had to be used to overcome
the clogging of usual nets. Other challenges mostly revolved around the experimental system,
adjustment of temperatures according to the aimed treatment, equilibration of the water flow
according to the pumping and heating capacity of the Marine Laboratory’s water filtration system.

1
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Temperature was also an issue during oxygen consumption measurements, which was finally
managed after a few respirometry trials.
Fieldwork summary report
The first week and a half in Ny Aalesund were spent building the experimental system, organizing
sampling sessions, and training for the handling of the samples. The sampling took place on May
11th onboard of the MS Teisten as planned. Most samples were taken from Station 3 in
Kongsfjorden, and samples contained sufficient copepod females to carry on with the experiment.
Zooplankton samples were brought back to the Marine Laboratory within 2 hours and stored for
the next 24 hours in a cold temperature-controlled room with gentle bubbling for proper
oxygenation of the samples waiting for sorting, which took place the next day. Samples contained
a lot of healthy C glacialis females, more than enough to carry out the experiment. They were then
selected to be introduced in the experimental system progressively, to prevent logistical problems
at the end of the experiment, when was time to measure the oxygen consumption rates of the
organisms.

Figure 1 Sampling session onboard of the MS Teisten, Peter Thor (Supervisor, left) and Mathilde Chemel (Field
assistant, right) are collecting the zooplankton from the net. A net with bigger mesh size than usual had to be used
because of Pheaocystis algae clogging the conventional zooplankton net, as shown by the brown color on the net in
the picture. Photo credit: MH Carignan

To maintain natural environmental parameters such as oxygenation level, salinity and pH, the
experimental system was built as a flow through open circulation system. Water feeding the
aquariums was directly pumped from 80 m depth in Kongsfjorden and filtered in the Marine
Laboratory’s filtration facility. Copepods were fed every day, twice a day, for the whole experiment
to maintain an adequate concentration of microalgae in the aquariums.

2
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Figure 2 Experimental design (left) and system (right) in the King's Bay Marine Laboratory. There were 4 aquariums
per holding tank (smaller grey tanks), and each of the 4 header tanks was sustaining 2 holding tanks. The water could
simply flow through the mesh in the cap of each aquarium, and the overflowing water was collected by the floor
drains. Photo credit: MH Carignan

Individuals spent the first 3 weeks at either present-day control temperature or warm control
temperature for the conditioning phase. They were then exposed to heatwave conditions (or not)
for 1 week. Survivors were then collected from the aquariums, 2 individuals per aquarium were
selected to measure oxygen consumption rate, and if there were additional survivors, they were
photographed and fixed as extras for later analysis. Respirometry incubations lasted 3 hours, and
air saturation in the respirometry chambers never reached values lower than 80% (i.e. they were
never exposed to hypoxia). Oxygen measurements were taken individually with a non-invasive
photosensitive system, the Oxy-10 mini (Presens, Regensburg, Germany) After each respirometry
trials, individuals were carefully taken out of their individual chambers and photographed for later
reference and mass determination.

Figure 3 Non-invasive photosensitive system for oxygen measurements. Copepods were individually picked and
placed into respirometry chambers, the incubations lasted 3 hours. Each optic fiber (black wire) measures one
chamber at a time. Photo credit: MH Carignan

3
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Highest survival rate occurred in the present-day control temperature condition, as one would
predict according to the fact that thermal metabolic limits define geographic repartition of marine
invertebrate species1, and C glacialis is a widely dominating species in most continental shelf
marine areas2. Theory would predict individuals exposed to higher temperature would display the
higher respiration rate3, and it would be in line with the low survival rates at the highest
temperatures, as high metabolic rate is hardly sustainable for a long period4.

Figure 4 Number of survivors according to the treatment copepods were exposed to. More individuals survived in the
Cold control condition than in any other treatment. Heatwaves increased the number of death compared to their
controls, either cold or warm.

The fixation protocol involved isolating each individual in their own eppendorf, then dipping it in
liquid nitrogen for 5 seconds to freeze instantly and completely. All the eppendorfs were then stored
in a -80 °C freezer until they were transported back to UQAR in a nitrogen conditioned dry shipper.
The samples were maintained at – 80°C until the metabolomics procedures. Metabolomics
protocols took place in the Marine Sciences Institute (ISMER) affiliated to UQAR in September
2017.
Collaboration goals and achievements with other projects, research groups etc.
As it was first planned to investigate on cumulative effects of ocean acidification and heatwaves,
this project was built as part of the umbrella project RiS ID 10271 - PanArctic study on ocean
acidification adaptation in copepods. Collaboration with Dr Thor did take place and is still ongoing,
even if the new project did not investigate on ocean acidification. Also, the experience acquired by
the recipient during fieldwork and future analyses will enable her to participate in the Quebec
Center for Biodiversity Science working group on Using Species’ Thermal Physiological Limits to
Predict Future Biodiversity Changes.
Scientific publications, conference presentations, public outreach etc. based on the fieldwork
(both planned and published).
Data from this spring’s fieldwork and experiments is planned to be analyzed and published in the
coming years, as part of the recipient’s master’s thesis. The recipient will participate in 2 science
meetings in Québec, Canada, this fall; the first in November to present her research proposal, which

4
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includes this spring’s fieldwork and experiment, and the second in December to present her
preliminary results at the International Annual Meeting of Canadian ArcticNet network.
The fieldwork was presented in a short talk as part of a UQAR Nordic Comity event, the 5@7
Nordicité (Nordicity), which aims to share Arctic Field experiences to the student community at
UQAR and illustrate both fun and hard sides of such scientific activities.
Metadata
Dataset will not be available before completion of the Master’s thesis, but publication related to
RiS ID 10271 - PanArctic study on ocean acidification adaptation in copepods is available through
RiS ID 6844 - Ocean acidification in zooplankton 2014.

Reference
1.
Bozinovic, F., Calosi, P. & Spicer, J. I. Physiological Correlates of Geographic Range in
Animals. Annu. Rev. Ecol. Evol. Syst. 42, 155–179 (2011).
2.
Slagstad, D. & Tande, K. S. Growth and production dynamics of Calanus glacialis in an
arctic pelagic food web. Mar. Ecol. Prog. Ser. 63, 189–199 (1990).
3.
Brown, J. H., Gillooly, J. F., Allen, A. P., Savage, V. M. & West, G. B. Toward a
metabolic theory of ecology. Ecology 85, 1771–1789 (2004).
4.
Willmer, P., Stone, G. & Johnston, I. a. Environmental physiology of animals. Blackwell
Publishing (2005). doi:10.1007/s13398-014-0173-7.2
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Arctic Field Grant Scientific Report 2017
Project title: Stratigraphy and tectonic on Oscar II Land
1. Grant Recipient:
Ingvild Jonassen, ingvijon@stud.ntnu.no, +4746484477
RiS ID: 10677
Norwegian institution:
Norwegian Institution of Science and Technology
(NTNU), Department of Geoscience and Petroleum (IGP)
Trondheim, Norway
Participating institution:
University Centre in Svalbard (UNIS), Longyearbyen, Svalbard
Project Responsible:
Atle Mørk, atle.mork@ntnu.no

2. Project objectives
The objectives for this project are to conduct detailed sedimentological logging of Triassic
sedimentary rocks and to gain structural data from the nearby areas to detect possible
repetitions and disturbances in the stratigraphy. Previously logged sections in the field area
show various thickness estimates of the Triassic successions at places where it should be
natural to assume that the thicknesses are relatively conform. The logs will be correlated to
previously logged sections to compare thicknesses and describe the structural style of the
different formations. The kinematic results can hopefully improve the logs which again can
improve the understanding of the sedimentology and facies development of Triassic on SouthWestern Oscar II Land. Most of the visited areas have previously been visited and studied, but
this time by a team cooperating with both the structural and sedimentological aspects we hope
to gain improved insight of the development of the Triassic at Oscar II Land.

3. Main achievements
In total 10 sedimentological logs was created by the field party from 5 different locations.
Structural data including measurements of bedding, fold axis, slickenlines, slickensides, faults
and fracture directions was obtained from the same locations. A selection of the
measurements is plotted in figure 2. The mountainsides that were too steep to work on was
sketched and measured from distance to get an overview of the larger visible structural
elements in the different areas.

4. Main difficulties encountered
In total three weeks of fieldwork was planned with a sailboat used as both transport and
accommodation. Strong winds, limited anchoring possibilities and technical difficulties with
both the sailboat and the zodiac resulted in that nearly the whole second week was spent in
Longyearbyen. Logging was time consuming the first week, and we only had time to visit one
locality instead of the three planned ones. Since the second week went out, the amount of
structural measurements from the last week of fieldwork are not ideal since we had to visit
many localities in a very short time. In addition, steep slopes prevented us from reaching
some of the outcrops.

1
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5. Fieldwork summary report
The fieldwork was conducted in the period from 7.08.17 to 29.08.17 with participants varying
from 7-9 people. The period was separated in three, so each Monday was spent in
Longyearbyen to refill the boat and change the crew. The whole group of field participants
collaborated with logging and measurements in groups of 2-3 and the gathered data will be
shared. The masterstudents have greatly benefited the help and guidance of experienced
scientists in the field. The first week all field participants worked on a beach transect at
Selmaneset where good exposures of the whole Triassic can be recorded. Logs were drawn
for Vardebukta FM and De Geerdalen FM and it was sampled for both provenance studies
and palynology in both formations. A dataset of structural measurements was obtained from
the whole Triassic succession except from De Geerdalen FM. Particularly interesting features
was marked in the sedimentological log. The mobility of the boat made it possible to visit
many locations within a relatively large geographical area the last week. Localities at
Bertilryggen, Labben, Ramfjelldalen and Kvævefjellet/Syltoppen area were covered with
varying degree of outcrop quality. 1-2 days was spent on each locality.
All the areas visited have variation in structural style. In common for all areas is that a great
portion of the deformations seems to be taken up in the shales, especially in Bravaisberget FM
and in the lower part of Vardebukta FM. After outcrop examinations indication of several
repetitions in terms of various sized and types of faults and tight folding were detected within
the logged sections. Especially at locality1 (Selmaneset), evidences of disturbance of the
stratigraphy were prominent.
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Fig 1: Geological maps over the study area. Visited locations are marked with red squares. 1: Selmaneset, 2: Labben, 3:
Ramfjelldalen, 4: Kvævefjellet/Syltoppen, 5: Bertilryggen. Purple colour are Triassic formations. Map data: © Norsk
2
Polarinstitutt.
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Fig 2: Structural data plotted in Stereonet 9 (by R.W Almendinger), in lower hemisphere
equal area stereographic projection. Locations of the plots can be found in figure 1.

Fig 3: Example of repeated section in the area close to Sylfjellet (area 4 in fig 1), where sandy parts of
Bravaisberget FM have been displaced.

3
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6. Collaboration goals and achievements with other projects, research
groups etc.
This project is a part of a long-term study of the Triassic, where localities systematically have
been visited all over Svalbard. Oscar II Land was until summer 2017 the only missing area,
and the results from the fieldwork can be related to the previous study elsewhere on Svalbard.
The samples collected in field can be used of other students in the future. The fieldwork
conducted this summer was partly made possible with support and cooperation with the
Norwegian Petroleum Directorate (NPD). The project cooperates with RiS-ID 10791 and RiSID 10791.

7. Scientific publications, conference presentations, public outreach etc.
based on the fieldwork
The data collected will be the basis of three master theses written by Ingvild Jonassen (RiS ID:
10677), Christiane McCabe (RiS-ID: 10791) and Ingrid Nisig Hoel (RiS-ID: 10791), which are to
be submitted spring 2018.

8. Description of metadata submitted to RiS.
Metadata will be containing localities of logs and number of samples taken in each log
interval. It also contains description of structural measurements at the different locations
visited in field.

4
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Dep. of Arctic Geophysics
University Centre in Svalbard
ylva.ericson@unis.no
Projects responsible: Eva Falck
RiS#: 10662

Seasonal variability in glacial meltwater and sea-air CO2 fluxes Tempelfjorden,
Svalbard
Project objectives:
The purpose of this project was to elucidate the effects of glacial meltwater on seasonal seaair CO2 fluxes in Tempelfjorden, a tidewater-glacier fjord. The project also aimed to contrast
marine CO2 dynamics in different branches of the Isfjorden system. Related projects from
Adventfjorden (RiS#: 10127; 10404) have shown a substantial CO2 uptake in the surface
waters in this area (31-36 g C m-2 year-1). Repeated measurements of the marine CO2 system,
nutrients and δ18O at three stations in Tempelfjorden (Figure 1) are used to investigate the
following research themes:
-The sea-air CO2 fluxes in a fjord influenced by glacial meltwater.
-The seasonal variability of the processes that control the seawater pCO2.
-The effects of glacial meltwater on the ocean acidification state.

Figure 1. Map showing the three station locations in Tempelfjorden (red dots) © Norwegian Polar Institute
Station
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Main achievements
Three stations in Tempelfjorden were visited on 7 occasions between June and December
2017. In total, 101 seawater samples were collected for pH, total alkalinity (TA), nutrients,
and δ18O. In-situ measurements of salinity and temperature were also performed with a
conductivity-temperature-depth-(CTD)-device. The marine CO2-system has been determined
and above-mentioned research themes are currently investigated.
Main difficulties
The project started off with a major drawback since there was no boat available at UNIS to
conduct fieldwork with. After some changes in the original budget, MS Farm was rented by
the end of March, but the sea ice cover was extensive at that time and no samples were
collected. The boat, UNIS Polaris, that was part of the original fieldwork plan, was finally
available in June, but the boat was broken again by September. Luckily, MS Farm could be
rented for another two occasions. The boat situation resulted in a shortened fieldwork period
and the frequency of the measurements was not as good as originally intended. Another
problem was battery failure of the CTD-instrumentation in November.
Fieldwork summary
The fieldwork in Tempelfjorden stretched between June and December 2017. The work was
performed from a small Polarcirkel boat, UNIS Polaris (Figure 2a), over the summer months.
In September, data was collected from RV Lance during course-related fieldwork. Finally, in
November and December MS Farm was rented for two trips to the fjord.
The sampling procedure was as follows: 1) a CTD was lowered to about 10 meter above the
bottom depth for high-resolution salinity and temperature measurements, and 2) water was
collected from discrete depths (2, 15, 25, 50, and 90 m) for pH, TA, δ18O, and nutrients
(Figure 2b). The pH/TA data was collected in 250-ml borosilicate bottles according to
standard procedures and analysed within ~30 hrs. TA was analysed using a non-purged open
cell potentiometric titration (Figure 2c). The determination is based on a non-linear least
square optimisation. pH was determined by a spectrophotometric method (Figure 2d; Clayton
and Byrne, 1993). The nutrient samples were stored frozen. The samples from the summer
months were sent to the University in Tromsø for analysis. The remaining samples from
autumn were analysed with a photometric determination at UNIS. The δ18O samples are
currently stored in the fridge at UNIS for later analysis.
The marine CO2 system was determined using the MATLAB-version of the CO2SYS
software (van Heuven et al., 2011) with pH and TA as input pair, together with temperature,
salinity and pressure. These calculations were performed with the carbonate dissociation
constants (K1 and K2) of Mehrbach et al. (1973) as refit by Dickson and Millero (1987). The
output from the CO2SYS script includes total dissolved inorganic carbon (DIC), the partial
pressure of CO2 (pCO2) and the calcium carbonate saturation state for the minerals calcite
(ΩCa) and aragonite (ΩAr).
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Figure 2. a) The Polarcirkel, UNIS Polaris, b) collection of seawater from specific depths, c) potentiometric
titration of TA, and d) spectrophotometric determination of pH.

Figure 3. Preliminary data shown as time series at the outer part of Tempelfjorden (Station 335). Note that
temperature data from the 7th of November is missing.
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Preliminary marine CO2 system data from station 335 are shown together with temperature
and salinity in Figure 3. The water column was stratified in mid-June with a shallow surface
layer in the upper 10 meters. The temperature of the surface water was around 4°C whereas
the temperature of bottom water was close to -0.5°C. The salinity was 32.2 and 34.8 in the
surface and bottom waters, respectively. This shows that the melt season had started before
the fieldwork period. The lowest salinity of 23.9 was observed in the beginning of August,
which coincided with the highest observed temperature of 7.8°C. By the end of the year in
December, the water column was well mixed and the temperature was about 2.7°C and the
salinity was close to 34.6.
The variability in TA and DIC largely followed the variability in salinity. In mid-June the
surface water concentrations of TA and DIC were 2158 and 1947 µmol kg-1, respectively. The
surface water reached a minimum in TA of 1767 µmol kg-1 in August, when also DIC had a
minimum of 1635 µmol kg-1. Bottom water TA was around 2330 µmol kg-1 throughout the
summer months, which is quite high for a salinity of 34.7-34.8. Over this period the bottom
water DIC was roughly 2210 µmol kg-1 which is also rather high. In December the water
column concentrations were 2290 and 2130 µmol kg-1 for TA and DIC, respectively.
Minimum and maximum values in pH and pCO2 were observed in mid-June. The upper 50
meters of the water column had values of around 8.25-8.26 and 220 µatm in pH and pCO2,
respectively. The bottom water pH and pCO2 were close to 8.04 and 390 µatm, respectively.
The bottom water showed little variation over the summer months, whereas the surface values
gradually decreased and increased in pH and pCO2, respectively. Over the autumn months the
water column became more homogenous and in December the water column pH and pCO2
were 8.11-8.12 and 321-325 µatm, respectively. From this it is possible to conclude that the
surface water pCO2 was lower than the atmospheric pCO2 over the entire fieldwork period,
and that Tempelfjorden was a sink for atmospheric CO2 over this time.
The calcium carbonate saturation state was above 1 for calcite as well as for aragonite,
throughout the fieldwork period. Consequently, the water column in Tempelfjorden is not
corrosive to calcium carbonate minerals. Especially low values were observed in the bottom
water at the onset of the measurements. The melt water peak in August also resulted in a drop
in ΩCa and ΩAr, which suggests that ΩCa and ΩAr are sensitive to the release of glacial melt
water. This feature will be further investigated the coming months.
Collaboration goals and achievements with other projects, research groups etc.
The project cooperates with researchers at the AGF department at UNIS (RiS #10683). The
project is also connected to the FRAM flagship program “Ocean Acidification in Northern
waters (FRAM-High North Research Centre for Climate and the Environment, Tromsø).
Scientific publications, conference presentations, public outreach etc. based on the
fieldwork
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It is two weeks since the last sampling occasion and the data will be part of a manuscript on
the effects of glacial meltwater on marine CO2 dynamics. The planned paper will be included
in the PhD thesis of the applicant.
Metadata submitted to RiS
Metadata for this project has been submitted to the RiS data base under RiS ID 2567
(http://www.researchinsvalbard.no/dataset/2567)
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1. Project title and RiS number
RiS # 10672 - Can maternal exposure to high temperature sea water provide protection to the
offspring of the keystone copepod Calanus glacialis to ocean warming?
2. Name and contact details
Grant recipient

Cynthia Thibault
Cynthia.Thibault@uqar.ca

Norwegian Institution

Norwegian Polar Institute (NPI)
Fram Centre, 9296 TromsØ

Home Institution

University of Quebec in Rimouski
300 Allée des Ursulines, Rimouski
QC, Canada, G5L 3A1

Supervisor (home institution)

Piero Calosi
piero.calosi@uqar.ca

Supervisor (Norwegian institution)

Peter Thor
Peter.Thor@npolar.no

3. Project objective
The objective of this study is to determine if maternal effects can provide protection to next
generations against ocean warming effects in zooplankton population of Kongsfjorden.
Specifically in determine the impact of ocean warming on the hatching rate of the offspring of the
second generation on a copepod species, Calanus glacialis.
4. Main achievements
The main achievement during the experiment was to have found our copepod species target
(Calanus glacialis) and to manage having enough female’s replicates to conduct the experiment.
Also we worked as collaborator on another experiment RiS #10673 in collaboration with MarieHélène Carignan, master student from University of Quebec in Rimouski. This experiment was
focus on metabolic trade-off of the same copepod species when expose to ocean warming and
heatwaves, and the fieldwork went as expected.

1
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5. Main difficulties encountered
During boat expeditions for animal’s collection, we had difficulties finding our target species
(Calanus glacialis). This first difficulties was due to an entrance of Atlantic water current in the
Kongsforden resulting in a migration of temperate water species as Calanus finmarchicus.
Nevertheless, we managed to found the number request of Calanus glacialis individuals after
exploring different zones of the Kongsforden. During animals sorting, all females copepod needed
for the experimental design has been found but no mature males of this species was identified and
then no males was available to allow eggs production for the experiment. Nevertheless, we started
the experiment hoping that females has been impregnated by males in the field before collection.
Unfortunately, females did not produce enough eggs to achieve the experiment.
6. Fieldwork summary
Six boat expeditions for zooplankton’s collection were conducted between May 3th and 19th using
the MS Tiesten. The first expedition (training one) showed a high concentration of the microalgae
Pheaocystis in the water column, forcing us to change our sampling strategy to avoid too much
microalgae in the net. Samples were then brought back to the laboratory and were sorted in order
to select individuals of the target species (Calanus glacialis). During sorting session only few
individuals of Calanus glacialis was found in the samples, because of an Atlantic water stream
entered in the Kongsforden bringing temperate water copepod species (Calanus finmarchicus).
Which explain why we had to go out on the boat more times than expected to obtain the number
of individuals needed for our experiment and also for Marie-Hélène experiment (RiS #10673). In
total 800 and 640 Calanus glacialis females were sorted for each experiment respectively. Waiting
to start the maternal effect experiment, the specimens were kept in a 3 °C chamber in sea water
buckets. During the whole experiment, animals were feed with microalgae twice a day without
exceeded a maximum concentration of algae in the water volume of the buckets. Even if all the
females needed was collected, unfortunately no mature males was identified, for unknown reasons.
Considering that females were maybe impregnated in nature before collection, we decided to start
the maternal effect experiment on May 20th, hopping to obtain enough eggs for the reciprocal
transplant. The females were divided in six groups of 100 females: three groups were exposed at
control temperature (3 °C) and the other three at a increase temperature (7 °C), predicted for year
2100 by the Intergovernmental Panel on Climate Changes (2014) in RCP 8.5 scenario. Individuals
in high temperature were transferred in another temperature control chamber where the temperature
was increase gradually to avoid heat chock effect. Then the copepods were kept in those treatments
for one week of exposure, after what eggs produced on day seven (May 27th) were supposed to be
distribute across treatment according to a reciprocal transplants for incubation time. Unfortunately,
females didn't produce any eggs this day, even in the control treatment. The decision to expose the
animals an additional 24 h to the treatment was taken to allow them more time to produce eggs,
but again it did not change the situation. Considering that exposure of another week was useless
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because females were not in their peak of eggs production anymore, and that we did not have
enough time during our stay in Ny Alesund to do again the experiment from the beginning (no
access to the MS Tiesten before two other weeks for animals collection), we had to call off the
maternal effect experiment because of this critical technical issue and focus on Marie-Hélène
experiment (RiS #10673). It was a hard decision, but necessary. As scientist, working with living
organisms is a gamble every time.
7. Collaboration goals and achievements with other projects
Even if the maternal effect experiment did not work, collaborated with Peter Thor (from the NPI)
was beneficial, as for his expertise on copepod than his experience on arctic species issues in the
global change context, and allowed me to acquaint new fieldwork technics. Furthermore,
collaborate on Marie-Hélène experiment was beneficial for both of us, Peter and me, bringing us a
new approach to questioned global change ecology and biology in an eco-evolution perspective.
Finally, our stay in Ny Alesund allowed me to meet researcher working in different field and
coming from different countries, and then construct a wide network that gone be helpful for other
project.
8. Scientific publications and presentations
As the maternal effect experiment did not work, no publications will be relate to this project. But
Peter and I gone be involve in publications as co-author and cite in presentation of Marie-Hélène
Carignan project (RiS #10673). The paper associate with this study should be submit in 2018 in a
journal still unknown for the moment.
9. Description of metadata submitted to RiS
As there was no egg production by the females, we do not have any data to show for the maternal
effect experiment. The data associate with the project RiS # 10673 gone be submit in his according
RiS number and will include all respirometry measurements from the different treatment of the
experiment.

3
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10. Pictures illustrating the Fieldwork

Picture 1. Animal’s collection on the MS Tiesten

Picture 2. Animal’s sorting

4
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Picture 3. Eggs incubation

Picture 4. Eggs counting
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Snow mechanical properties and risk of avalanche triggering derived from measures of
snow penetration resistance
RiS ID
Grant recipient

10685
Markus Richter (Master Student)
The University Centre in Svalbard
markus.richter@unis.no
Project responsible Prof. Chris Borstad
The University Centre in Svalbard
chris.borstad@unis.no
Project objectives
The main objective was to improve the understanding of how avalanche triggering is related to
snow hardness stratigraphy and how this can be quantified with different instruments. A blade
hardness gauge and a Mountain Hub Snowprobe was used for this purpose and to evaluate their
usability in operational avalanche forecasting in the snow conditions on Svalbard.
Main achievements
A collection of data for the four different devices was successfully collected, including snow
pit observations as a reference. The data provides a comparison of the instruments for different
Svalbard snow and weather conditions necessary for this study.
Main Difficulties
There were some communication issues with Mountain Hub and the use of their software. In the
year (Winter 2015/2016) the necessary software to download our data from our instruments was
available. Part of our data from Winter 2016/2017 year is still unusable as the corresponding
quantitative data from our Mountain Hub snow probe (SP2) could not be downloaded. Also
some of the devices broke in the field, due to the hard snow on Svalbard. Another problem was
the acquisition of suitable field assistants among the students of UNIS. Therefore the work was
often limited to the vicinity of Longyearbyen not requiring the use of snowmobiles. Some of
our planned field had also to be cancelled due to weather problems.
Fieldwork summary
Forty sets of data from fifteen different locations in the vicinity of Longyearbyen were acquired.
This is displayed in Figure 1. Many locations were reached by ski and some by snow mobile.
At the field sites measurements with the Mountain Hub Snowprobe (SP2) and some blade hardness gauges consisting of a resistance sensor and a blade attachment were conducted. Additionally snow pit observations were made. Two of the gauges were Chatillon products and one was
a prototype. Overall four different instruments with different attachments were used, gaining a
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Figure 1: Overview of field sites visited throughout the winter. Different field sites are marked
by red dots.
total of eight different hardness measurements for comparison.
The first results depicted in Figure 2 shows that blade gauge measurements agree better are less
variable near the surface but follow all the same qualitative trend. The data also corresponds to
the to the hand hardness which is plotted on a different scale.
The Mountain Hub Snowprobe data (SP2) shows a qualitatively the same trend as the blade
gauge data. However the measured stress is much lower (about five times) and the depth measurements of the instrument is quite inaccurate showing some differences between the blade
and the SP2 data.
Further processing is required to draw more precise conclusions from this data. A depth correction algorithm is planned for the SP2 data similar to Hagenmuller and Pilloix (2016) to achieve
major improvements in the comparability of the data.
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(a) Comparison of different blade gauges with
measured hand hardness. Two Chatillon gauges,
one with an external sensor ‘ext’ and one with an
internal sensor ‘int’ was used. As well as a
protoype gauge was attachments of three different
sizes (3cm ‘m3’, 5cm ‘m5’ and 10cm ‘m10’).

(b) Comparison of the mean level measured by the
different blade gauges ‘blade’ and the Mountain
Hub Snowprobe ‘SP2’. The measured stress is
multiplied by 5 to increase comparability. The
Hand hardness is included with its own scaling.

Figure 2: Preliminary results.

Cooperations
The work was done in cooperation with several other master’s thesis projects at UNIS under
Chris Borstad and Alexander Prokop. Field equipment, logistical services and HSE guidance
were provided by UNIS.
Publications
The planned publications from this work are a master’s thesis from Markus Richter from the
University of Göttingen in Germany. The planned release of this work is January 2018. The
data was also used for the local operational avalanche forecast. Snow profiles were uploaded on
http://www.regobs.no/, the database for operational avalanche forecasting.
Data and figures
There is no data yet ready to make available. Pictures from the fieldwork can be seen below.
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(a) Mountain Hub Snowprobe (SP2).

(b) Handheld blade gauge. Only the sensor is
visible.

Figure 3: Field use of instruments in snow pits.

References
Hagenmuller, P., and Pilloix, T., 2016: A New Method for Comparing and Matching Snow
Profiles, Application for Profiles Measured by Penetrometers. p. 52.
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1. Project title and RiS number
From dark to light – development of Phaeocystis pouchetii spring blooms (Phaeolight)
(RIS-ID10694)
2. Name and contact details of the grant recipient, Norwegian Institution, home institution (if
relevant), and project responsible
Julia Dusaucy
4 rue des Aulnes
68650 Lapoutroie FRANCE
jdusaucy@gmail.com
Phone: +33789574718
Norwegian institution : UNIS University Centre in Svalbard (Longyearbyen)
Home institution : Université Bretagne Sud and now Universté Pierre et Marie Curie
Project responsible : Anna Vadder
3. Project objectives (no more than 10 lines)
Describe the development of the key arctic phototroph Phaeocystis pouchetii from early
spring to peak bloom at ISA station. Quantify the abundance of Phaeocystis pouchetii cells.
Quantify the photosynthetic activity of Phaeocystis pouchetii cells. Determine the life stage of
the Phaeocystis pouchetii cells (solitary or colony form). Determine the influence of
watermass on the development of Phaeocystis pouchetii blooms. Compared results between
2013, 2014 and 2017.
4. Main achievements (no more than 10 lines)
Comparisons between results in 2013, 2014 and 2017 showing spring blooms totally different
in time, in quantity and in life stage.
5. Main difficulties encountered (no more than 10 lines)
The polar-circle boat was not always available from January to June 2017 because of
mecanichal issues. Lack of time to sample June 2017.
6. Fieldwork summary report including description of fieldwork, data as well as preliminary
analysis results and conclusions.
In order to study interannual variation and the effects of ''Atlantification'', a long-term marine
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sampling station has been established on the border between Isfjorden and Adventfjorden
called ISA station (78°16 N 15°30 E). From the 27th of April to the 1st of May 2017 there was a
scientific expedition on the KV Svalbard. Samplings were realised in different stations : ISA
station, Van Mijenfjorden and Van Keulenfjorden. The ISA station was sampled from January
until June 2017. Seawater samples were collected using a 10L Niskin Water Sampler with a

messenger helping by a labelled rope and a winch. These seawater samples were filtered in a
lab container on the KV Svalbard but not on the polar-circle boat, therefore they were
transported to the laboratory (The University Centre in Svalbard, UNIS) in an insulated box,
keeping the samples dark and cold until further processing. At each station a CTD profiler
with attached fluorometer was taken to measure sea water salinity, depth (pressure),
temperature and fluorescence. During the KV Svalbard expedition, light measurement was
done with a lux meter at different depths. The DNA samples were prefiltered after collection
through 10um plankton nylon net (KC Denmark, Denmark) into 4L plastic bottles rinsed with
distilled water between samplings. Then at the UNIS laboratory or on board the boat the
collected prefiltered samples were filtered through a Durapore® membrane filter (0.45um
pore size Millipore, USA). The RNA samples as the DNA samples were prefiltered after
collection through 10um plankton net into 4L plastic bottles. Then, the collected prefiltered
samples were filtered through a Durapore® membrane filter (0.45um pore size Millipore, USA)

using a pump. Nutrients samples were collected directly from the Niskin bottle in acid washed
plastic Low-Density Polyethylene (LDPE) bottles (VWR®) and stored at -20°C in the dark
until processing. Samples were also taken for community, POC/PON and chlorophyll a.
The results of this study have shown that the development of Phaeocystis pouchetii spring
blooms changes according to the year. Arctic stable conditions are seen in 2013, small cells
dominate the pre-bloom period before larger cells take over (after the single form dominates
again). Moreover, it is known that during 2013, there was no Atlantic water flooding.
In 2014, the spring bloom was totally different in biomass and in time. This confirm the
hypothesis of Elodie Terwagne that Adventfjorden has been influenced by Atlantic Water
inflow and this appeared to affect strongly the seasonality of P. pouchetii. During this project,
serious upheavals are noticed during the 2017 spring bloom. But, this work has to be
continued to understand what is really happening in 2017 and to have more data to conclude.
7. Collaboration goals and achievements with other projects, research groups etc.
Field work has been carried out in cooperation with other researchers, master students and
PhDs at UNIS. Some samplings have been taken by the FAABulous project (Future Arctic
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Algae Blooms – and their role in the context of climate change).

8. Scientific publications, conference presentations, public outreach etc. based on the
fieldwork
(both planned and published).
No scientific publication yet but it is the goal.
9. Description of metadata submitted to RiS. It is mandatory to register a short description of
your data in RiS. Example of AFG projects with metadata RiS ID 6596, 6666, 5262 and 6616.
Your report will not be approved if this is not included.
10. 2-4 pictures and figures, illustrating the fieldwork and main results.

Fig1: Graph showing the quantity of P. pouchetii in 2014 according to dates.
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Fig2: Graph showing the quantity of P. pouchetii in 2017 according to dates.

Fig3: Graph showing the quantity of expressed target gene (RbcL) in P. pouchetii according to
dates.
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Fig4: Tove Gabrielsen and Julia Dusaucy by Eivind Torgersen. KV Svalbard. Niskin Bottle.
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Project title: Towards modelling carbon uptake in permafrost soils (MoCaPerm)
RiS ID: 10689
Grant recipient: Håvard Kristiansen, havard.kristiansen@geo.uio.no
Institution: University of Oslo
Project responsible: Sebastian Westermann, sebastian.westermann@geo.uio.no
Project objectives
The grant recipient is a PhD-student whose project includes the development of a computer
model for the carbon cycle in permafrost, including the accumulation and mineralization of
carbon in soils. This research is motivated by the fact that permafrost contains vast amounts
of carbon, which upon arctic warming may be emitted to the atmosphere as carbon dioxide or
methane, which would cause further warming. This is known as the permafrost carbon
feedback. The purpose of this project was to collect soil samples in order to inform and
benchmark the computer model. The area around Ny-Ålesund was chosen because data for
important variables that affect the soil carbon cycle, such as snow cover, soil temperature,
weather and soil gas fluxes, is available for the area.
Main achievements
Soil samples were collected and soil profiles were examined in a variety of sites, covering the
range of drainage conditions and vegetation cover in the area.

Main difficulties
The plan was to travel from Ny-Ålesund to Kvadehuksletta by boat, in order to save time and
facilitate the transport of equipment. However, wind and the exposed nature of
Kvadehuksletta made it unsafe to attempt to land there. It was therefore necessary to go on
foot, which reduced the time available for sampling on site.
A second challenge was polar bear safety. A polar bear had been observed in the Bayelva area
only days before the field campaign. This area consists of small hills, ridges and depressions,
which a polar bear can use to sneak up on unwitting scientists who are busy examining the
soil or taking notes. Therefore, a vigilant watch of the surroundings was kept, rather than
dedicating all available time of both field scientists to the retrieval of samples.
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Field work summary
Samples were collected from a variety of sites within the Bayelva area and at Kvadehuksletta.
The Bayelva area was chosen as the focal point of the field work because of the availability of
data on soil temperatures and snow cover of that area, as well as its accessibility by bike from
Ny-Ålesund. Kvadehuksletta, meanwhile, is particularly interesting due to the pronounced
sorted circles there, which indicate a vertical transportation of soil material (cryoturbation).
Sites were selected so as to represent the different drainage conditions and vegetation types in
the area, such as grassy slope, mossy wetland and gravely floodplain. The soil profile was
examined in each location, and the degree of cryoturbation (convolution of soil horizons due
to freeze-thaw cycles) was noted. The samples were brought back to the University of Oslo,
where they await analysis of porosity, density, carbon and nitrogen content. The data analysis
is part of the PhD work.
Collaboration goals
The grant recipient has a co-supervisor from the Center for Permafrost at the University of
Copenhagen, and the project responsible cooperates with researches from institutions such as
the Alfred Wegner Institute. Logistics and field safety partly organized in collaboration with
Ivar Berthling from NTNU and Bernard Hallet from the University of Washington, who had
an overlapping field campaign.
Scientific publications and conference presentations
Scientific publications are planned for the next three years of the PhD-project. A computer
model for soil gas transport and biogeochemistry is in development, under the framework of
the LATICE project at UiO, and the analyzed soil samples will be used for model validation
and further development. A tentative tittle for a publication is: “Modeling the variability of
carbon stocks in permafrost areas around Ny-Ålesund, Svalbard”. The data will also be
presented at scientific conferences.
Metadata submitted to RiS
Title: SoilPits2017.
Description: Soil pits were dug in the Bayelva area and soil samples were retrieved from
Kvadehuksletta. The samples will be analysed for porosity, density, carbon content and
mineral content, as well as descriptions of soil horizons.
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Figures

Figure 1: Example of a soil profile
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Figure 2: An image showing several of the land cover types that were sampled. In front, a soil
pit on a slope with an unusual amount of green cover, followed by a wetland from where a
moss sample was take, beyond which can be seen a ridge of well-drained mostly rocky
surface material.
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AFG Report

RiS 10642

Sarah Elise Sapper

Proglacial icing Rieperbreen:
chemical characteristics and source of water
Grant recipient:
Sarah Elise Sapper, sarah.sapper@chello.at

2 Main achievements
From March – August 2017 fieldwork was
conducted on Rieperbreen and the adjacent
icing. During these field visits:
• 5 ice cores were sampled from the
icing,
• Radar profiles of the icing were
collected during the accumulation
season,
• water from two springs feeding the
icing was sampled repeatedly and
• dye tracing experiments were
performed at the end of the ablation
season.
Additionally, valuable experience regarding
planning
of
fieldwork,
operating
instruments as well as sampling routines
was gained during this period.

Norwegian institution: Department of
Arctic Geology, University Centre in
Svalbard (UNIS), Norway
Home
institution:
Department
of
Geography and Regional Research,
University of Vienna, Austria
Project responsible:
Prof. Andrew J. Hodson, AndyH@unis.no

1 Project objectives
The objective of the Master thesis is to
investigate the proglacial icing that
annually develops in front of Rieperbreen.
Proglacial icings form during winter by
water surfacing in front of a glacier and
freezing under sub-zero atmospheric
temperatures. These features are abundant
on Svalbard and have long been interpreted
as evidence for warm-based polythermal
glacial conditions. However, icings can also
be found in front of cold-based glaciers as
is the case of Rieperbreen. At this location,
the following research questions are
studied:
• Where does the water originate that
forms the Rieperbreen icing?
• Which flow paths exist in the
proglacial area during winter and
summer?
• What does the chemistry of the
springs feeding the icing and the ice
reveal about flow paths of the
water?

3 Main difficulties
At the beginning of the fieldwork season
bad weather and high avalanche danger
prevented reaching the originally planned
field site (the proglacial icing of the
Foxfonna glacier). Upon visiting Foxfonna
for the first time, the intended research
object was found to be absent this year. An
alternative study area was searched for in
the vicinity and found at Rieperbreen. The
research questions formulated for the
Foxfonna icing also apply to Rieperbreen, a
cold-based glacier with annual formation of
a proglacial icing. Further difficulties
account for the cold. At -20°C the
connection of cables on the GPR
malfunctioned, water samples froze in the
syringe and filter and pH, DO and ORP
electrodes had difficulties stabilizing their
measurements of supercooled water.

1
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AFG Report

RiS 10642

4 Fieldwork summary
Fieldwork was carried out from March –
August 2017 on and in front of Rieperbreen,
a land terminating outlet glacier of the
Foxfonna ice cap (78°07’N, 16°05’E). A
proglacial icing formed during the
accumulation season about 900m away
from the glacier terminus (Figure1) in the
main meltwater channel cutting through the
moraine complex. The research questions
were addressed by analysing the
morphology of the icing with GPR and ice
cores, the chemistry of ice and water
samples to deduce flow paths in the
proglacial area with natural tracers and a
possible connection between the glacier and
springs with artificial (dye) tracer.

Sarah Elise Sapper

spring(s) feeding the icing to subsequently
allow sampling water as close to the source
as possible. Figure 3 shows a longitudinal
GPR transect after post processing in
ReflexW.
4.2 ice cores
On March 26th, 2017, five ice cores were
sampled from different areas of the icing
using a 70cm long and 12cm wide metal
core barrel attached to a two-stroke gasoline
powered Stihl BT 121 earth auger. The aim
for sampling ice cores was to describe the
internal stratigraphy of the icing and to
record spatial variabilities in the chemical
composition of the ice. By sampling ice
cores along the ground-penetrating radar
transects, the layering of the ice core
reflections seen in radargrams could be
validated.
The length of the ice cores varied between
26 and 70cm. All ice cores showed a distinct
stratigraphy with several layers parallel to
the surface as seen in Figure 2. By visual
analysis two ice facies could be
distinguished in all cores: clear ice and
bubble-rich ice. An alternating snow-free
and snow-covered icing surface throughout
the winter results in the formation of the
different layers seen in the ice cores. Clear

Figure 1: Topographic map of the study area with
location of the proglacial icing (map: Norwegian Polar
Institute, n.d.).

4.1 ground-penetrating radar (GPR)
Two ground-penetrating radar surveys were
conducted during the accumulation season
(March 26th and April 6th) using a MALÅ
ProEx System with an 800 MHz shielded
antenna. The radar was fastened to a pulk
and pulled across the icing surface and
adjacent snow-covered areas in longitudinal
and transverse directions. The aim of using
this method was on the one hand to collect
information about the extent, depth and
internal structure of the ice body. On the
other hand, GPR was utilized to locate the

Figure 2: Ice cores sampled from the Rieperbreen icing
showed alternating layers of clear and bubble-rich ice.
The dotted lines indicate the boundary of subsamples cut
in the laboratory.
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Figure 3: This radargram shows a longitudinal profile of the upper icing area with a maximum thickness of 1,8m. Strong
reflections on the surface and within the icing indicate a high liquid water content. On the left of the profile the icing
joins a snow covered plain separating the two existing icing areas.

ice layers form through water spreading
over the icing surface as sheet flow before
freezing and bubble-rich ice layers when
snow is incorporated.
In the UNIS laboratory, the cores were cut
into subsamples of about 10cm width,
melted at room temperature and analysed
for EC, pH and sediment concentration.
Subsequently, the water was filtered
through a Whatman glass fibre filter with a
2,7µm
retention
and
filled
into
polypropylene tubes for further analyses
(see 4.3).

same sampling routine was applied for the
springs and lake. Water was extracted with
a syringe, filtered through Whatman
cellulose acetate filter with a 0.45μm
retention, filled into 15ml polypropylene
tubes and kept from freezing in the inside of
the jacket. Whirl-pak bags were filled with
100ml unfiltered water for the analysis of
stable isotopes. Measurements of pH, OPR
(oxidation-reduction potential) and DO
(dissolved oxygen) were performed in the
field with a Hach multimeter of the model
HQ40D (Table 1). Samples of ice core
(Figure 4), spring and lake waters were
analysed for their concentration of ions and
DOC/DIC by the laboratory of the
Geography Department at the University of
Sheffield. Measurements of the abundance
ratio of 2H/1H and 18O/16O in the spring and
lake samples were performed by the Stable
Isotope Laboratory of the University of East
Anglia.

4.3 water samples
The Rieperbreen icing was visited several
times during the accumulation and ablation
season with the objective to sample water
from the two springs found to feed the icing.
The aim of sampling spring water was to
detect the origin of the water and its flow
paths. Samples could be retrieved on April
18th and June 13th, 2017 but not after this
date. The springs have either stopped
flowing during the ablation season or
moved their location due to higher
discharge from snow- and ice melt. On July
10th, 2017 water from a lake, located within
the moraine complex, was sampled to
clarify a possible connection to the
formation of the lower part of the icing. The

3
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Figure 4: Concentration of ions in the
10cm wide subsamples of the five ice
cores taken from the icing. Displayed are
ions with an abundance of >1mg/L.
Quantities of NH3, F- and NO3- were
below this limit.

The presence and quantity of certain ions in
the water function as natural tracers of the
water flow paths. By comparing the results,
it can be identified if the springs are fed by
the same source and whether water from the
lake is responsible for the formation of the
lower part of the icing.

Spring 1 was sampled earlier in the season
(Figure 5). The fluorimeters were connected
to data loggers recording measurements
every 30s. This method was
used to study the drainage system of
Rieperbreen and the proglacial area. Two
fluorimeters were used to detect if a flow
paths exist beneath the southern ice cored
moraine recharging the upper spring with
glacial meltwater during summer.

4.4 dye tracing
Between August 20th – 23rd a total of six dye
tracing experiments were performed on
Rieperbreen. Amounts of 100-150ml
Rhodamine WT dye with 20% active
ingredient were injected at three different
sites on the glacier surface and into the
proglacial river. The dye returns were
recorded by two fluorimeters set up in the
proglacial river, one close to the glacier
portal and one underneath the area where

4.5 preliminary conclusions
Processing and analysing data is not
finished at this point. Preliminary
conclusions are presented below:
+ Areas formerly covered by an icing, were
free of ice this year. A spring closer to the
glacier has moved or run dry.
+ The GPR surveys revealed that the icing
consists of two (three?) separate areas.
Therefore at least two springs are
responsible for their formation.
+ ORP measurements of spring water were
highly negative during the accumulation
season (Table 1). This indicates water
flowing through an anoxic environment.
High ion concentration in the ice cores
(Figure 4) denote a long residence time of
the water in the subsurface.

Figure 5: Location of data loggers and injection sites of dye
tracer (map: Norwegian Polar Institute n.d.).
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Figure 6: Dye return curves recorded from the upper (blue) and lower (orange) data logger. Red arrows indicate the
time of dye injection. Locations of the injection sites are mapped in Figure 5.

+ No connection between the glacier and
upper spring could be detected through dye
tracing experiments (Figure 6).
+ The theory of cold glaciers storing
summer meltwater englacially and slowly
releasing it during winter can be discarded
for the formation of proglacial icings at
Rieperbreen. Indications are: the icing does
not form directly in front of the glacier
portal, flow paths underneath the lateral
moraine connecting the glacier with the
icing area are absent and water chemistry of
the springs show a different signature than
glacial meltwater. Therefore, groundwater
is presumed to be the source of water at this
stage of data analyses. The results of this
work therefore provide new insights into the
interaction of groundwater, glaciers and
surface runoff for a system undergoing a
marked response to climate change.

course AG-340 (Arctic Glaciers and Melt
Season Dynamics) helping with fieldwork.
6 Scientific publications
Sapper S.E., Hodson A., Glade T. (2017):
Proglacial icing: morphological/ chemical
characteristics and source of water at the
Rieperbreen glacier, Svalbard. Poster
presentation, EGU General Assembly 2017,
Vienna, Austria.
The collected data will result in a master
thesis by Sarah Elise Sapper (the grant
recipient) at the University of Vienna, to be
submitted in January 2018. Further, a
presentation of the final results at the EGU
General Assembly as well as a scientific
article is planned for 2018.
7 ID of metadata
Metadata will be uploaded to RiS at a later
stage when then analysis of samples and
data processing is finished.
This will include: results from water
analysis of ice cores and springs, data from
dye tracing experiments and a link to the
master thesis.

5 Collaborations
This project collaborated with RiS 2918 and
the LowPerm project led by Andy Hodson
(the project responsible). Thereby, results
of water analysis from Rieperbreen can be
compared with the Pingo systems studied
by the project responsible.
Further, this project benefitted from the
cooperation with students from the UNIS
5
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Characterize and identify the glacigenic sediments in lake sediments at Vårfluesjøen,
derived from subpolar glaciers in the Arctic (RIS-ID: 10679)
2. Contact details
Torgeir Opeland Røthe
PhD Candidate
Department of Earth Science/ Bjerknes Centre for Climate Research
University of Bergen
Phone: +47 951 51 310
3. Project objectives
Using lake sediment cores from Vårfluesjøen in order to unravel the past fluctuations of
glaciers at the northern rim of Svalbard. By using the new research facilities of EARTHLAB
at University of Bergen, we intent to characterise and unravel the sediments deposited in the
glacier-fed lake Vårfluesjøen. The multi-proxy approach will focus on the inorganic
component in the sediment record by quantifying the glacigenic input to the lake. The project
aims to identify and classify lake sediments deposited from catchment processes and hence
improve the current understanding of the relationship between climate driven changes in
catchment processes and sediments deposited in lakes in different geological settings.
4. Main achievements
The project is part of an umbrella project led by Prof. Jostein Bakke at the University of
Bergen and the fieldwork was conducted in a joint effort by researchers from Norwegian and
US institutions. We successfully mapped the catchment of Vårfluesjøen in order to identify
sediment sources in the catchment of the lake. Soil samples of features was collected and will
be analysed in Bergen at EARTHLAB. We also retrieved sediment cores from Ringåsvatnet
and Rabotlagoon (See fig 1). Prior to coring of the lakes, the catchment area was mapped and
soil samples were collected. Detailed bathymetry survey was completed to establish coring
positions. Sediment cores were collected using a piston corer and a gravity corer in order to
sample the uppermost part of the lake sediments.
5. Main difficulties encountered (no more than 10 lines)
During our field work no main difficulties were encountered.
6. Fieldwork summary report including description of fieldwork, data as well as preliminary
analysis results and conclusions.
On the 31st of August our research team travelled by boat to Duvefjorden on the northern side
of Nordaustlandet (fig.1). Here, the catchment area was mapped and soil samples retrieved
from the catchment. After manhauling the coring equipment to Ringåsvatnet we successfully
retrieved two sediment cores (a 3.1m and 2.7m long) using a modified piston corer. Next to
each piston core, we also retrieved a smaller gravity core to ensure we captured the watersediment interface. Following the transport of equipment from Ringåsvatnet and back to the
boat, we travelled to Vårfluesjøen in Woodfjorden. At Vårfluesjøen, the catchment area was
mapped for superficial sediments and landforms. Samples from the catchment of Vårfluesjøen
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was also collected in order to distinguish between the different processes influencing the
sediment budget of the lake. At Vesle Raudfjorden two gravity cores were collected in
Rabotlaguna using a Uwitech gravity corer. On the way back to Longyearbyen two potential
sites for coring was visited. At Sarstangen in Forlandsundet, bathymetry survey was achieved
in order to locate potential coring sites. However, the site proved to be not suited for sediment
coring. The same conclusion was made after a bathymetry survey of Tenndammen in
Colesbukta.
The sediment cores are expected to Bergen within October 2017. They will then be splitted
and analyzed at EARTHLAB (UoB) in order to understand the climate driven processes
transporting and influencing the sediment into the lake basins. From this, we will extend the
knowledge of Holocene palaeoclimate on the northern coast of Svalbard. Moreover, it will
supplement previous, highly successful, work done by the research group (see Røthe et al.
2015 and van der Bilt et al. 2015). To shed lights on the climate dynamics influencing glaciers
on Svalbard during the early Holocene, to investigate whether or not the glaciers melted away
during the Holocene Climatic Optimum (Renessen, H., et al. (2009)) on Svalbard and last the
timing the onset of the Neoglacial on Svalbard. This will have high impact on the scientific
community in polar region as we have few data sets available on past fluctuations of glaciers
on northern Spitsbergen (covering the last 10ka years).
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Fig.1: Map of Svalbard showing the main sites visited during the fieldwork in aug/sept 2017.
1: Ringåsvatnet in Duvefjorden. Two piston cores and two gravity cores retrieved. 2:
Vårfluesjøen, Woodfjorden. Mapping of the catchment of Vårfluesjøen. 3. Rabotlaguna,
Vesle Raudfjorden. Two gravity cores retrieved.
7. Collaboration goals and achievements with other projects, research groups etc.
The fieldwork build on previous successful collaboration between researchers from US and
Norwegian. The three institutions Lamont-Doherty Earth Observatory, UMASS and
University of Bergen all worked together to reach the project goals during the field campaign.
Furthermore, the collaboration between the different institutions allows us to share analytical
capacity and resources as well as methods.
8. Scientific publications, conference presentations, public outreach etc. based on the
fieldwork (both planned and published).
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Røthe, Torgeir Opeland; Bakke, Jostein; Støren, Eivind (in prep) Holocene glacier and
hydroclimatic variability recorded in Vårfluesjøen, Northern Spitsbergen
Røthe, Torgeir Opeland; Bakke, Jostein; Støren, Eivind; Vasskog, Kristian, Gjerde, Marthe,
D’Andrea, William J.; Bradley, Ray, S. (2017) Holocene glacier fluctuations reconstructed
from lake sediment at Kløsa and Vårfluesjøen, Spitsbergen. Svalbard Science Forum
Conference (6-8.Nov. 2017).
Wendle, John (2017) Expedition Braves Arctic Perils for Climate Science, National
Geographic 14. November 2017 (https://news.nationalgeographic.com/2017/11/climatescientists-take-ice-cores-svalbard-lakes/)

Fig.2: Researchers from US and Norway together at Vårfluesjøen mapping the catchmentarea
of the lake
9. Description of metadata submitted to RiS.
Overview of the sediment cores collected during this field trip is uploaded to RiS. The
sediment cores will be analysed for its physical (density, grain size, sediment type), magnetic
and geochemical properties. Age control will be achieved with C-14 radiocarbon dating and
Pb210 of the top most sediments. Result from this will be available through the RiS database.
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1. Project title: Lake coring Svalbard 2017 (RIS-ID: 10753)
2. Contact details
Eivind Støren
Department of Earth Science
University of Bergen
e-mail: eivind.storen@uib.no
Phone: +47 92204452
3. Project objectives
The overall objective is to create high-resolution observations of past precipitation to improve our
understanding and eventually constrain model projections of future climate by: 1- Core sedimentary
basins and collect palaeoclimatic data from new, carefully chosen sites at the northern rim of Svalbard
following the approach in Røthe et al. 2015 and van der Bilt et al. (2015). 2- Develop and implement a
novel methodology that allows for robust, quantitative precipitation estimates across multiple timescales
and unexplored time windows, focusing on the two contrasting time periods of the HTM and the
Neoglacial. 3- Compile and homogenise the new Arctic precipitation records produced in the project with
the existing records compiled for other regions of the Arctic, based on ice cores, terrestrial lakes, tree
rings and speleothems. 4- Synthesize quantitative precipitation maps that express Arctic climatology in
time and space and develop conceptual frameworks that explain the observed patterns.
4. Main achievements
The project is part of an umbrella project led by Prof. Jostein Bakke at the University of Bergen, building
among other things on AFGs to several researchers, and the fieldwork was conducted in a joint effort by
researchers from Norwegian and US institutions. This years fieldwork included successful coring of
Ringåsvatnet and Rabot lagoon, as well as bathymetric survey, mapping, and soil sampling of the lake
catchments. These sites hold the potential to produce unique records of glacier variability and
precipitation changes over the Holocene. In addition, the catchment of Vårfluesjøen was mapped and
sampled to complement the ongoing PhD project of Torgeir Røthe at Dept. of Earth Science, UiB.
5. Main difficulties encountered (no more than 10 lines)
There were no major difficulties encountered during the fieldwork.
6. Fieldwork summary report including description of fieldwork, data as well as preliminary analysis
results and conclusions.
On the 31st of August the team of researchers travelled by boat to Duvefjorden on the northern side of
Nordaustlandet (fig.1). Here, the catchment area was mapped and soil samples retrieved from the
catchment. After manhauling the coring equipment to Ringåsvatnet four sediment cores was successfully
retrieved using a modified piston corer and a Uwitec gravity corer. Next, Vårfluesjøen in Woodfjorden
was mapped for superficial sediments and landforms, and sediment samples were collected in order to
distinguish between the different processes influencing the sediment budget of the lake.
At Vesle Raudfjorden two gravity cores were collected in Rabotlaguna using a Uwitec gravity corer.
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Sailing south towards Longyearbyen two potential sites for paleoclimatic reconstructions, Sarstangen in
Forlandsundet and Tenndammen in Colesbukta, was visited. However, following bathymetric mapping,
none of these two sites was found suitable for further investigation.
The sediment cores are shipped to University of Bergen, and will be analyzed at EARTHLAB (UiB) in
order to understand the climate driven processes transporting and influencing the sediment into the lake
basins and extend the knowledge of Holocene palaeoclimate on the northern coast of Svalbard.
Moreover, it will supplement previous work done by the research group (see Røthe et al. 2015 and van
der Bilt et al. 2015) and shed light on the climate dynamics influencing glaciers on Svalbard during the
Holocene Climatic Optimum (Renessen, H., et al. 2009) and timing of the onset of the Neoglacial on
Svalbard.

Fig.1: Map of Svalbard showing the route to the main site at Lake Ringåsvatnet. (Figure for Norwegian
polar institutet modified by John Wendle for National Geographic)
7. Collaboration goals and achievements with other projects, research groups etc.
The fieldwork build on previous successful collaboration between researchers from US and Norwegian.
The three institutions Lamont-Doherty Earth Observatory, UMASS and University of Bergen all worked
together to reach the project goals during the field campaign. Furthermore, the collaboration between the
different institutions allows us to share analytical capacity and resources as well as methods.
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8. Scientific publications, conference presentations, public outreach etc. based on the fieldwork (both
planned and published).
Røthe, Torgeir Opeland; Bakke, Jostein; Støren, Eivind (in prep.) Holocene glacier and hydroclimatic
variability recorded in Vårfluesjøen, Northern Spitsbergen
Røthe, Torgeir Opeland; Bakke, Jostein; Støren, Eivind; Vasskog, Kristian, Gjerde, Marthe, D’Andrea,
William J.; Bradley, Ray, S. (2017) Holocene glacier fluctuations reconstructed from lake sediment at
Kløsa and Vårfluesjøen, Spitsbergen. Svalbard Science Forum Conference (6-8.Nov. 2017).
Wendle, John (2017) Expedition Braves Arctic Perils for Climate Science, National Geographic 14.
November 2017 (https://news.nationalgeographic.com/2017/11/climate-scientists-take-ice-coressvalbard-lakes/)

Fig.2: Prof . Jostein Bakke preparing for coring at lake Ringåsvatnet. (Photo John Wendle)
9. Description of metadata submitted to RiS. It is mandatory to register a short description of your data in
RiS.
Overview of sediment cores retrieved are uploaded to RiS. No analyses are finished yet, but all sediment
cores will be analyzed for its physical, magnetic and geochemical properties. Age control will be
achieved with C-14 radiocarbon and lead Pb210 dating of the sediment cores.
	
  

