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FACE-IT: The Future of Arctic Coastal Ecosystems - Identifying Transitions in fjord systems and
adjacent coastal areas

This Horizon 2020-funded project aims to enable adaptive co-management of social- FACE-IT Homepage

ecological fjord systems in the Arctic in the face of rapid cryosphere and biodiversity changes.

This exhibition strives to transfer the research results of FACE-IT into the wider public. Vide_m T_he changing
Arctic fjord systems
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Kelps are brown macroalgae, forming vast submarine forests from temperate to polar e e, robert schlegel@imev-mer fr

regions. Their role in the ecosystem can be compared to trees, as kelps are providing

Sea urchins are main grazers in many marine ecosystems. They are often part of a healthy kelp forest community. Kelps are large
habitat, food and nursery ground for many species. While the water temperature is

Macroalgae are major primary producers and ecosystem engineers along Arctic coasts. Intertidal macroalgae communities of Arctic

. . . aforn \ va er . Arctic fiords serve as a point of confluence between land and sea. They are also the point at which the highest levels of human algaje which offer so caflled ecosystem services such as shelter, food, and nursery grounds for many invertebrates and fish species.
determining their geographical distribution, light for photosynthesis is determining their rocky shores are a good indicator to study the impact of climate change and are easy to access and monitor. habitation and natural productivity intersect. The Arctic is however changing extremely rapidly, requiring that the monitoring and Arctic coasts possess rich kelp resources.
depth distribution. Both t t d light in the Arcti hanging due to climat
:p © : L:]Ior"u ”f : Emper?f urtesan klg: fm tes HEAE At SRANOIIS GHE RS S lingis reporting of these changes keep pace. But what exactly is it that is changing? Or more complexly, which changes are affecting what?
change, which will likely have effects on kelp forests. To answer these questions a broad team of experts was assembled under the FACE-IT consortium to investigate the drivers of The ke[p forest Community Grazing shapes the environment

Currently, in the Arctic low temperatures

P rese n t and short light periods prevail. Method: \\i.\
Temperature experiment: ’

change to socio-ecological systems in Arctic fjords.

Dense sea urchin populations are able to graze down huge

amounts of kelp. The remains of the former underwater forest are

<l Finding the drivers of change Making all data available Sleity’ sei Toers: Wi paite slose: talled “bejren’ &5 W

) - Two kelp species consequence the ecosystem services provided by the kelp forest
- Three temperatures Kongsfjorden. A survey was conducted amongst the experts within After multiple rounds of deliberation the key drivers of ——
(3C.7°C. 11°C) Svalbard FACE-IT on what types of data (social and natural) } change were refined down to a manageable length, i

were most important when studying change in Arctic
fjords. This process created a long list of potentially

. A 3
. R
High macroalgal biodiversity and biomass in important drivers (QR right), which were used to guide published open access and may also be queried via a E Lot
Porsangerfjorden. A maximum fresh biomass of

20 kg m-® was collected In sUmmer 2022 at the the review of available literature in the space. user interface constructed by FACE-IT (QR right).
western tip of the fjord.

and all in situ sampled data available for these drivers .
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Experimental approached revealed that warming of Arctic fjords
increases the feeding activity of sea urchins.

were sourced and amalgamated. This dataset was

The shore of the

Sugarkelp A Porsangerfjorden 70°N Kongsfjorden 79°N .
Background: Saccharina latissima o _ , o Which changes are
— U climate change) Southern Arctic fjord Fjord type High Arctic fjord affectin g what?
temperatures in the Arctic Finnmark, Northern Norway Location Svalbard
Background: are rising drastically. _ ——_ Cold-temperate to Arctic Climate Cold-temperate to Arctic Five categories were defined, each Cryesphere
Glacial meltwater leads 7 N No Glaciers 5 (sea terminating) containing two or three drivers of change:
" x E distributi f
to high sediment ) S:;Z‘:iir; \,Z:;ez ‘f:l: i Only the inner part fjord Sea ice in winter Large parts of the fjord

concentrations in the fjords. Vi sugar kelp tolerates warmer Cwosphere, Sea-ice, Glacier mass

Winged kelp
Alaria esculenta

temperatures balance, Terrestrial runoff

High intertidal
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Temperature-treated sea urchins were fed with sugar kelp in 24 h intervals.
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* Physics: Seawater temperature, Salinity,
Light
* Chemistry: Carbonate system, Nutrients
Method::

. - = ; « Biology: Primary production, Biomass,
Light intensity and quality

. i Species richness
measured in sediment plumes of

. « Social: Governance, Tourism, Fisheries
Kongsfjorden, Svalbard.

A single specimen of the biomass dominant
brown algae species (here Fucus serratus) present
in the intertidal of Porsangerfjorden can weigh up .
to 1.5 kg. Each of these drivers of change are

primary production

composition

FUtu re g [Changed kelp Species]

Driver trends
and impacts

themselves an important facet of the .
= increase

overall socio-ecological fjord system, and Social [biomass] .
decrease

o Biology .
species richness s uncertain

such as Light penetration into fjord waters. Fig. 1 The interconnections between different drivers of change for socio-ecological Arctic fjord processes according to the
available literature. The centre colour of the dots show the category of the drivers, and the border colour shows the direction of

the long-term change. Arrows between dots show the direction of the relationship, and the colour shows if these are driving
yet very difficult to projectinto the future. increases or decreases (or uncertain).

High
feeding rates

most drivers have multiple, often complex
Polar kelps are

interactions with others. Some of which,

depth limit constricted; temperate

[Reduction of kelp ]

kelps are benefitting.

Drastically reduced light are both very important to understand, and

Low
feeding rates

High Macroalgal biomass Low

Sediment plumes of Kongsfjorden, Svalbard. intensity and quality in

7 species No. of brown algae species 1 species

sediment plumes. Temperate species are moving northwards! This

- . s . . Sea urchins grazing on algae
High (23 species) Biodiversity Lower (16 species) fertile drift specimen of a cold-temperate brown
7 algae species (Fucus vesiculosus) was collected in s : P P
No Green algae bands Yes s FmiBivoriz fo the st e s Rovpsfionden We are providing a framework for future studies on any of the facets of change within Arctic fjord

How are kelp forests changing in the future Arctic?

socio-ecological systems. The review publication (QR right) provides the necessary literature

Due to global change, the Arctic is the most rapidly warming region on our planet. Feeding activities of sea urchins are likely

A changed species composition and reduced depth distribution will

Climate change will transform Kongsfjorden's high Arctic macroalgae communities towards the cold-temperate background to explain and prioritise the importance of the many drivers of change. The connected

to increase in the kelp forests if spring and summer become longer and warmer. The consequences for the kelp forests are

have cascading effects on Arctic ecosystems, being also of socio- communities found in Porsangerfjorden. This change will include the establishment of new species in the high Arctic and an dataset provides researchers with the necessary data foundation to begin studying the historic

increase in intertidal biomass.

diverse and depend on a multitude of factors. However, grazing of sea urchins will increase and, therefore, the risk of
economic importance.

state of the primary drivers presented here.
Get Niedzwiedz & Bischof 2023

Get Schlegel et al. 2023 reduction of this habitat will increase along with the provided ecosystem services.
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FACE-IT scientists produce posters from their research, with emphasis on visual elements to explain results and implications.

www.face-it-project.eu

Making Research Avallable

The posters displayed here form the base of a lager collection. We aim for one related poster for each scientific manuscript
produced by the project to reflect the diverse spectrum of research areas and fjord systems FACE-IT is working in.

Overarching posters and the ones relating to either Greenland or Finnmark, Norway. will be translated to Kalaallisut
(Greenlandic) and Saami, respectively.

All posters will be made available on the FACE-IT homepage and offered to the larger and smaller museums and national

oark visitor centers of Svalbard, Greenland and Finnmark for free. Likewise, they will be available for display in the FACE-IT

member institutions and for further outreach efforts on European fjord systems.
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Museum in Ny-Alesund, Kongsfjorden, Greenland National Museum & Visitors Center of the Stabbursdalen

Svalbarc Archives in Nuuk, Greenland National Park, Porsangerfjorden, Norway
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