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1 Introduction 

The LTM-Benthos workshop is financed by the Danish Environmental Protection Agency at the 

Ministry of Environment and Food of Denmark, as part of the project Initiating North-Atlantic 

Benthos Monitoring (INAMon) (2017), and by Nordisk Arbeidsgruppe for Fiskeriforskning òAG-

Fiskò through the Fisheries Cooperation of the Nordic Council of Ministers (2018-2020) 

 

 

Main conclusions from the workshop in Copenhagen 2017: 

Main purpose of this group is data exploration. For example, megafaunal community 

characterization, modeling of variables that influence these communities (environment, stressors, etc.) 

Scaling of data matters: Depending on the objectives, required resolution of the data and analyses 

will vary, e.g. for managing trawl closures, fine-scale analyses are required; for understanding 

ecosystem change, broad-scale analyses are required.  

Next steps include understanding potential outcomes and the limitations of the data analyses: 

identifying what management questions we can answer with existing baseline data, and what 

agencies/groups etc. would be users of our results.  

Propose analyses and management uses of continued future monitoring, to emphasize value of 

long-term monitoring  

 

How shall this report be referred:  

Jørgensen LL, Blicher M, Bluhm B, Christiansen JS, Fredriksen R, Hammeken N, Logerwell L, 

Ólafsdóttir SH, Roy V, Strelkova N, Sørensen J, Thangstad TH (2017) Detecting changes in the Arctic 

Ecosystem. RAPPORT FRA HAVFORSKNINGEN nr. 1-2018, ISSN 1893-4536 (online) 
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2 Background 

All Nordic countries are striving to ensure sustainable exploitation of their fishery resources. 

Traditionally this goal has been achieved by single stock management of target species. 

However, in recent years there has been an increasing focus on the potential impact of commercial 

fisheries on the marine ecosystem, including non-target species and habitats. 

Against this backdrop, the Marine Stewardship Council (MSC) has launched the MSC eco-label which 

is the consumersô guarantee that a fish or seafood product meets certain fisheries standards. For 

bottom fisheries, which are very common in Nordic countries, documentation and mitigation of the 

potential impact on seafloor habitat and its associated biological communities is essential for 

achieving MSC certification (www.MSC.org). For most Nordic nations, the data for Principle 1 

(sustainable fish stocks: Fishing must be at a level that ensures it can continue indefinitely and the fish 

population can remain productive and healthy) for MSC is rather easily obtained, as they are executing 

very efficient stock assessments for most commercial stocks. The main challenge is with Principle 2 

(Minimising environmental impacts: Fishing activity must be managed carefully so that other species 

and habitats within the ecosystem remain healthy). This is where lack of relevant data, or, perhaps lack 

of data presented in such way that is usable for the evaluation process, is preventing certification. 

Besides regularly assessing stocks of target species themselves, there are both commercial and 

scientific interests in a more holistic approach to managing the ocean.  

This project will explore how national long-term monitoring (LTM) programs, where benthic fauna 

is recorded as a part of the scientific fish assessment surveys, can provide relevant data for evaluating 

the state of the benthos and potential vulnerability toward fishery. 

LTM programs have been initiated in the Nordic and other Arctic countries: 1) a joint annual 

Norwegian-Russian Ecosystem survey in the Barents Sea (2007-ongoing), 2) the Initiating North 

Atlantic Benthos Monitoring (INAMon) program in Greenland waters (2014-ongoing), which was 

granted support from the Nordic Council through the presidency project ñKortlÞgning af havbundens 

biodiversitet og s¬rbarhed i Arktis og Nordatlantenò (2015-ongoing), 3) a national program in Iceland 

waters (2015-ongoing), 4) a Multispecies Stock Assessment Surveys in Eastern Canadian Arctic 

waters (2004-ongoing, DFO Central and Arctic region), and 5) a NOAA ground fish assessment 

program (1982 and ongoing) (see figures below). There are also plans for a national program in the 

waters of the Faroe Islands (to be started in 2019). Nations also aim to collaborate on data integration 

and analysis methods from Arctic areas without extensive fisheries, such as Alaska and East 

Greenland where trawled benthos monitoring is conducted as part of scientific and/or oil- and gas-

driven surveys. 

Therefore, the national LTM programs and projects are largely comparable, as they have adopted the 

same approach by using national, already existing scientific commercial stock assessment surveys 

with benthic experts on-board to identify the bycatch caught together with the target species. This 

combined approach has shown to be a cost- and time efficient way to provide added information and 

value to national fish and seafood assessment programs (Jørgensen et al. 2015a).  

Besides being relevant in relation to exploitation of fish and other seafood, this international 

collaboration on long-term benthos monitoring will:  

¶ produce valuable information in relation to other environmental issues, such as off-shore oil 

exploration/exploitation, climate change impacts, invasive species etc.  
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¶ establish a research network that ensures a unique geographical coverage. 

¶ ensure a standardized approach that allows extensive descriptions of megabenthic 

communities taken by fish trawls.  

¶ facilitate spatially integrated understanding of the faunal composition and the vulnerability of 

benthic habitat and fauna to bottom trawling (Jørgensen et al. 2015b), climate change and 

other possible stressors. 

¶ ensure coherent use of taxonomical level 

Some species are already recognized as vulnerable to physical disturbance such as bottom trawling, 

while the effect of other environmental stressors on the remaining parts of the benthic community is 

poorly described (e.g. acidification).  

This necessitates that benthos experts and data-holders from each nation meet at workshops for 

discussion, data-work and production of integrated maps and figures. During these workshops, data 

will be processed in accordance to pre-defined scientific questions, such as ñidentification and 

distribution of benthos easily taken by bottom trawl, expected to be impacted by climate warming, 

etc.ò, and the results shall be plotted on common maps. 

The overall goal of the LTM-Benthos network is to: 

1. Identify the main faunal community compositions, based primarily on a series of annual by-

catch data from national fisheries trawl surveys.  

2. Identify communities or species vulnerable to: i) trawling, ii) climate change, and other 

identified stressors.  

3. Explore ways to homogenize and combine national results to present Pan-Arctic maps 

showing seabed hotspots and vulnerable areas in the Nordic countries, Russia, Canada, and the 

USA.  

4. Identify how we communicate the results effectively to stakeholders, such as the Marine 

Stewardship Council (MSC), the Arctic Council, ICES, and national management 

authorities. 
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3 Updated milestones 

Å 2017: Data preparation/standardization (CPH, Nov) 

Å 2018: 1) Species standardization and national taxonomic exchange (Seattle, Washington 

January), 2) Community data and analysis (Iceland, Reykjavik, November: responsible 

Steinunn Hilma Ólafsdóttir and Lis Lindal Jørgensen).  

Å 2019: Production of standardized maps to be communicated to stakeholders. 

Å 2020: Publish in ICES JOURNAL OF MARINE SCIENCE. Communication and outreach 

with invited stakeholders (need to be decided). 
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4 Participants on the workshop and ocean areas covered 

First and last name  Coming 
from 

Representing national data from: 

Lis Lindal Jørgensen lis.lindal.joergensen@imr.no Norway Barents Sea (with Natalia) 

Martin Blicher mabl@natur.gl Greenland Greenland Seas 

Nanette 
Hammeken 

Nanette@natur.gl Greenland Greenland Seas 

Steinunn Hilma 
Ólafsdóttir 

steinunn.hilma.olafsdottir@hafog
vatn.is 

Iceland Iceland Seas 

Jan Sørensen jans@savn.fo Faroes Faroe Seas 

Virginie Roy Virginie.Roy@dfo-mpo.gc.ca) Canada Eastern Canadian Arctic (Baffin Bay, 
Davis Strait, Hudson Strait 

Bodil Bluhm bodil.bluhm@uit.no Norway NE Greenland and Chukchi Sea 

Jørgen Schou 

Christiansen 
jorgen.s.christiansen@uit.no Norway NE Greenland 

Rosalyn Fredriksen 

(student) 
rfr012@post.uit.no Norway NE Greenland 

Libby Logerwell libby.logerwell@noaa.gov USA Bering Sea, Chukchi Sea and Beaufort 

Sea 

Natalia Strelkova n_anisim@pinro.ru Russia Barents Sea (with Lis) 

Trude Thangstad trude.thangstad@imr.no Norway GIS 

Tom Christensen toch@bios.au.dk Denmark CBMP_marine (Arctic Council) 

Simon Jennings simon.jennings@ices.dk Denmark ICES 

Gunnstein Bakke Gunnstein.Bakke@fiskeridir.no Norway Directorate of fisheries 

Susse Wegeberg sw@bios.au.dk Denmark Danish Center for Energy and 
Environment 
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5 Data Policy 

The LTM-Benthos project will consist of a series of annual workshops where national representatives 

will work on their own data to produce a common Pan-Arctic master station database.  

To maintain a predictable and secure data policy, the group agreed that no national raw data (i.e. 

species level) will leave the data owners. Geo-referenced processed station-data will be compiled in a 

common ñMaster Station-dataò file for production of Pan-Arctic maps/figures/tables made by TT/LLJ.  

Because of national limitations on data sharing, only LLJ will have the ñMaster Station-dataò file.  

Until agreed differently, LLJ will not distribute the Master file, and will only use this file in 

production of common Pan-arctic maps/figures/tables agreed to by the group.   
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6 Agenda 

Tuesday 14.11 

What are the project and why are we here. Data-policy (LLJ/MB) 

All: short presentation on national program (max 3 slides) 

The Barents Sea temperature sensitive and bottom trawl vulnerable mega-faunal communities (LLJ) 

How to extract PanArctic results using National ñtraitsò (LLJ) 

All: Work with own national data. 

Wednesday 15.11 

All: Work with national data -> First metadata given to GIS-responsible (TT) to create PanArctic map 

on: 

¶ Station temperature 

¶ Station depth 

¶ Station species richness 

¶ Station biomass 

¶ Station count   

¶ Mean station temperature sensitivity and variance 

¶ Mean station trawl vulnerability 

 

15-17 Summing up, writing main conclusions including: way forward, possible data/map work, what 

to do next year, next network meeting, inclusion of fish data, more..? 

Thursday 16-11: Stakeholder day 

09:00-09:15 Welcome and explanation of the project by Lis L. Jørgensen and Martin Blicher 

09:15-09:45 Presentation of benthic monitoring plans by each country (max 3 slides per nation) 

09:45-10 The Barents Sea multiple impact study on benthos (LLJ/NA) 

10-10:20 What did we achieve on this workshop (Pan-Arctic Maps) (all) 

 

10:20-10:40 "Arctic council ï Conservation of Arctic Flora and Fauna: Mandate, monitoring, 

assessments and communicationò (Tom Christensen) 

10:40-11 ICES ï Assessing sensitivity of seabed habitats and species (Simon Jennings) 

11-11:20 ï Norwegian Fishery authorities ï how to move from monitoring to management measures  

(Gunnstein Bakke) 

 

11:20-12 ï Questions and discussion 

13-14 ï Discussion: what is a vulnerable species, how to proceed MSC, where to bring future 

monitoring and benthic science. How do the LTM-benthos work in the 3 years to come. 

14-16 ï Summing up, and conclusion 

Friday 17.11 

Drafting report from workshop and travel back home. 
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7 National programs 

The workshop, consisting of Norwegian, Russian, Greenlandic, Icelandic, Faroese, Canadian, and 

American scientists, compiled a ñmaster station-dataò file for fish-trawled benthic fauna (i.e. 

megafauna) from more than 10,000 stations (figure 1, table 1 and appendix 1).  

 

 

Region: Barents Sea.  
Data sampling: 2009-2015. 
Gear type: Campelen Trawl.   
Stations covered: 2280  
Responsible: Lis Lindal Jørgensen (IMR) 
and Natalia Anisimova (PINRO) 

Region: Greenland south.  
Data sampling: 2015-16 
 Gear types: Cosmos, Alfredo, Beam. 
 Stations covered: c. 1100 
 Responsible: Martin Blicher and Nanette 
Hammeken (GINR) 
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Region: Eastern Canadian Arctic.  
Data sampling: Year 2016 shown (but 
data cover 2004-2016, see Appendix 1) 
Gear type: Alfredo trawl shown 
Number of stations: 4,375 (2004-2016, 
see Appendix 1) 
Responsible: Virginie Roy and Kevin 
Hedges (DFO) 

Region: Iceland.  
Data sampling: 2015-2016  
Gear type: Golden top.  
Stations covered: 151 
Responsible: Steinunn Hilma Ólafsdóttir 
(MFRI) and Guðmundur Guðmundsson (IINH) 

 

 

Region: Bering Sea SE:   
Data sampling: Year 1982-present.  
Gear type: 83-112 Eastern Otter Trawl. 
Stations covered: 376.  
Region: Bering Sea N:  
Data sampling: 2010, 2017.  
Gear type: 83-112 Eastern Otter Trawl.  
Stations covered: 144  
Responsible: Libby Logerwell (NOAA)  

Region: Alaska Seas 
Data sampling: Year 2017, 2019  
Gear type: 3-m Plumb Staff Beam Trawl.   
Stations covered: 73.  
Responsible: Libby Logerwell (NOAA) 
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Region: The Faroe Islands: No benthos 
megafauna data from fish-trawl.  
Responsible: Jan Sørensen.   

Region: Northeast Greenland.  
Gear type: Campelen trawl and Agassiz trawl 
Data sampling: 2015 and 2017 
Stations covered: 32  
Responsible: Jørgen S. Christiansen/Bodil 
Bluhm and master student Rosalyn Fredriksen 
(UiT) 

 

Table 1. Summary of the trawl gear type used on national fisheries assessment surveys (Appendix 

table 2). 

  

Gear type and 

target species             

Nation/Area Agassiz Alfredo Beam trawl Campelen Cosmos Otter trawl  Golden Top 

Canada  

Greenland 

Halibut  

Northern 

and Striped 

shrimps 

Northern 

and 

Striped 

shrimps   

Greenland (GINR)  X 

x 

 x   

NE Greenland (TUNU) x   x    

Iceland       x 

Norway/Russia    

Deep sea 

shrimp    

US   x   x  

 

A vast amount of data is available for monitoring purposes already, as DFO (Fisheries and Oceans 

Canada), NOAA (USA) and IMR (Norway)/PINRO (Russia) have been recording benthos bycatch on 

national fisheries surveys for several years, while Greenland and Iceland have just started, and the 

Faroe Islands are in the process of starting up (Appendix 1). However, gear type, protocols and 

taxonomic expertise vary between countries. Therefore, during this workshop, we explored ways of 

treating data that could facilitate a Pan-Arctic comparison without or with minimized bias by sampling 

gear type and taxonomic expertise. 


