NOVASAR@I’apping Vulnerable Marine Ecosystems and
anthropogenic activities in Arctic and sAbctic waters

Kortlaegning af sarbare marine gkosystemer og menneskelige aktiviteter i
arktiske og sutarktiske omrader

Second workshop in 2017
20¢ 24 November in Torshavn, Feergyene




The 2624 November the fourth workshop of the NOVASARC project was held in Torshavn
at Havstovan.

The main participantsnvere: Petur Stengrund(Far), JuliaBurgos(lce), SteinunnHilma
Olafsdottir (Ice, onMonday and TuesdayfPal BuhiMortensen (No), Lene BuMortensen
(No)

Guests participating at smaller parts of the meetwere: @ysteinSkagsetl{No), Hanna
Sundal (No),Hjalmar Hatun (Far)jelga Bra Mohr Vang(Far), UnaMatras(Far), Ebba
Mortensen(Far), and Bul VestergaardFar)

Thekeytask for the workshop was to develop and test the analysis chain for the
VME/impact analysis including:

1. Making a habitat suitability model (using Maxent) for one or two VMES based on
observations of occurrence and available abiotic setting eg.: temperature (max, min,
variation), substratum, current, topography.

2. Produce a VME distribution map for the largardy area based on the habitat
suitability model and environmental settings

3. Producefishing pressure map based on trawling data for the larger area.

4. Making impact estimates based on GIS analysis of overlap between the VME
distribution and fishing intensity

Other tasks that wre pursuedwere:
- Update ontent of the project Web site and

- Continue to develop the VME key species identification guide for video analyses and
fishermen

At the workshop Hanna Sundahl (master student from Bergen, Norway) workingtatat
suitability models for corals in Norwegian waters presented VME model results. The
oceanographers Hjalmar Hatun (Havstovan) and @ystein Skagseth (IMR) providing data for
bottom temperature and discussed available data on temperature, salinity amdnts for

the study areaOther participants from Havstovamere Ebba Mortensen anddull
Vestergaardvho demonstrated the videoig & WDANd&:ped at the Faroesielga Bra

Mohr Vangpresenting the weksite developed fopresentation ofmapping resuk from the
Faroe part of the proje¢andUna Matraggot an introduction tahe program

G + A RS 2 b fapWdad anadydisdeveloped at IMR.

The rest of this document contains the time table for the workshop and associated activities.
Appendices aréncluded in the end of the document.



Monday 20

12:30¢ 16:00Lunch and arrival

16:00¢ 17:00Discussing meeting plaasd exchange of ideas related to strategy for VME
habitat suitability model constructio(All).

Tuesday 21

09:00¢ 09:15 Plans for the day

09:15¢ 10:00 Available environmental dat@ulian).

Environmental variables are: GEBCO: depth, terrain analysis; geomorphology (froneHarris
al.2014); and NISE temperature.

10:00¢ 10:15 Coffee beak

10:15¢ 11:00 Experience from making habitat suitability models for co¢disnna and
Pal). Hanna participated from Bergen on Skype from 1®h6.presented modelled
distribution for corals from her master thesis (Appendix A).

11:00¢ 12:00 The NISE oceanographliataset

@ystein (participating via Skype from IMR in Bergen) presented the available data from the
NISE databas@\ppendixB) and possible ways to analysing these to produce temperature
min, max and variation. Hjalmar had to leave but the oceanograpteyskssion was
continuedon Wednesday.

12:00¢ 14:00 Lunch and excursion

14:00¢ 15:00
Status on the fishing dat@ulian) The project has now all fishing data for 2615 from
Norway and Iceland. During the meeting data for 2013 was deliveredtfierRaroes.

Lene requested @a on fishing activitfrom The Greenland Institute of Natural Resources
(Grgnlands Naturinstitutut due to low capacitgnd an internal project using the same
data,they could not help with information.

New information @ VME distribution from the Faroes (PetuResults froma cruisewith RV
Magnus Heinason, July 20Bhd experience with the video equipment used was presented




by Petur (se AppendixCandD). Petur exchangkvideos from the July cruiseith project
participants.

14:00¢ 18:00 Working on the VME distribution/Fishing pressure analysis (all).

¢ KS AGDSNNXGA&SyYy 2018 tifét 2sRiry achivilySMdd\chnipank&ish set cell

size.- For the risk/pressure analysis swepta informationfor the cellsis neededandthis
requires input orgear widthof the different trawling gear in use in the study area

-Areas of increased geographic uncertainty should be identified. These would typically be
areas of high topographical relief.

-Test VMES$or the first total analysisvas chosen to beSea pen (deep¥ea pen (shallow)
andLophelia

- Environmental variables are: GEBl#thymetry(depth and terrain analysis);
geomorphology from Harrist al (201472, and temperature from the NIS@atabase.

18:00Dinner (on behalf of Havstovan)
21:00Jazz in Hotel Torshavn (Optional)

Wednesday 22

09:0009:15Planning the day

09:15-11:00Update from partners on activities in 2017 (continued)
Activities from IcelandJulian)New interesting information oWME distribution from cruise
in June. New Information has been put on the website (sgeeAgiXE).

Activities from the Faroe®8y catches of VME species reported. Cruise in June video filming
the seafloor on 60 location®etur. Equipment assembled by local engineers.

The experience from putting theideo-equipment together and adjusting in fie(@bba and
Poul). How the videorecordswill be madeavailable for the public on maps at the home

page of Havstova(Helgg.

Activities in Norway: IMR plan fmt together a mini videaig based on experiences from
the Faroe videaig (Pal). New data is available for the Skagerrak based on ROV material
delivered by OCEANA, data will be delivered before end of year (INse)dda from
Mareanoon VMEsAppendixF).

11:0012:000ceanographycontinued from yesterday)

1 Gerritsenet al. (2013. How much of the seabed is impacted by mobile fishing gear? Absolute estimates from
VesseMonitoring System (VMS) point datalCES Journaf Marine Science, 70: 52331.
2 Harris et al(2014).Geomorphology of the oceanblarine Geology 352:-24.



Hjalmar informed about possibilities related to NISE database. The easiest way of getting
relevant data (temperature and salinity at bottom) with values for max, min, and variation
could be to use the same method as Jochumsen et ab26{jalmar will cotact the first
author to find out if we can use their model/script and if they are open for collaboration on
this. If this is not possible we will pursue the method proposed by @ystein.

Hjamar and @ystein will meet next week to discuss what the posgbiétie when using the
NISE dataThe suggested outpdtom the involvement of the oceanographers is likely at
least two publications:

- Oceanography paper using the method of Jochumsen @046. But for a larger
geographic area

- A2t 238 LI LISNI G5Aa0NRO6dziAZzY 2F +a9d8 AY

12:00-13:00Lunch

13:00-14:00Demonstration othe mini videerig & WDANdSyuétedat the Faroeg§Ebba
and Pul) (See Appendig).

14:00¢ 17:00Working on the VMHistribution/Fishing pressure analysis (continued)
-A habitatsuitability model was made for Sea pen (deep and shallow VMB)@pttelia

-Available fishing data was imported to the Gerritsen model (irregular grid) and results was
discussed.

Thursday 3

09:00Continue with the model and getting fisheries data (all)

10:1511:00Presentation at Havstovaihene)
Results from litter mapping off Norway based on a recent publication byMathknsen &
BuhtMortensen(2017)was presented.

11:0012:00Julian presented results from the model of fishing data and the habitat
suitability model (300 m cell sizé)ppendixEandF).

Environmental variables are:

-Depth (GEBCO) 300 m: slope, aspect, BPI, Rugosity (1 km and 25 km)
-Geomorphology: Abyss, Sloghelf: Rugosity: High, medium and low rugosity,
-Temperature: mean temperature from NISE database as delivered by @ystein.

12:00-13:00Lunch

3 Jochumsen et a(2016)Bottom temperatureand salinitydistribution andits variabilityaround
Iceland DeepSea Researdh111(2016)7990



13:00¢ 15:00

Exchange of experience on video analysis from IMR:

Palsharedexperience from video analydi®m IMR. This approach will be used for the
analysis of videos from the Faroe cruise in June 2017. Una Matras (Havstovan) participated
in this part of the meeting.

Continue with the model and getting fisheries data (all):

TheMaxent habitat analysis fdrophelianot using geomorphologwas completed, Julian
presented results. AUC value of 0.93 indicating a very good fit, and bottom temperature
from the NISE database is the most important environmental variable, accounting for 70 %
of the variability. Judn completed the Maxent prediction of geographical distribution for
Lopheliaand the results looked vegromising(AppendixF).

Julian presented the distribution of fishing intensity using the Gerritsen gridding for fishing
with trawl based on data fnrm Norway, IcelandAppendixG).

15:0017:30How to do the pressure/impact calculation and to identify the proportion of
VME areas at risk

-Calculation of area covered by VMEs in tersaith high relief must be undertakewith
adjusmentdor slopeangle.

-Habitat suitability scores range from @11, thisscale should be chandé¢o a scale of 5
cut-off levels.

-Fishing pressure cutff levels should also be on a scale of 5 intensities. Percent swept area
will be calculated using the Gerritsemethod for 300 x 300 grid.

- Areas at risk will be identified using a relation between habitat suitability scores x %
area swept by trawled/year.

- Swept area calculation will use 150 m for otter trawl and 60 m for shrimp trawl. In
Skagerrak single trawl atesed for shrimp fishing while in the Barents 3é&aof the
shrimp trawls are used in pa and2/3 are triple shrimp trawls.

Friday 24

09:00¢ 12:00Complete models and plan for next year

-Models for Sea pen VMEs, shallow, deep and only for the key spamesilinavas made
by Julian. Distribution results are promisidgppendixF).



-Information on cable specification for video equipment was exchanged between IMR and
Havstovan, in reladin to the building of a new research vessel.

-The results from Faroe video cruise in June will be delivered before end of February to be
included in large scale model. Pal provides the analysis software from IMR together with a
user manual and identifiteon guide for VME key species within the next few weeks. A
meeting sharing experience with the use of this software will be conducted via video or visit
from IMR to the Faroes.

Taskdor spring 2018
-Working om project report.
-Present results on Web andeetings

-NovasArc WS | 2018: £23/2 or 26/2-2/3 (Petur not available) Bergen (IMR)

Paper I:Before summer: Finish paper on large scale distribution of VMESs and identification
of areas at risk of impact from human activities (Julian lead author).

Taskdor autumn 2018

Paper Il:October finish paper on national cases of distribution of VMEs and identification of
areas at risk of impact from human activities (Pal lead author)

-NovasArc WS 1l 2018:-28/10 or 29/10¢ 2/11 Iceland

Cruises relevarfor collaboration
-Faroe tawl surveyin March (data). Bycatch data will be used in the largeale analysis

-Cruise on the Faroes in June for video mapping of VMEs (room for two gests). Video
records will be used in the case based study.

-NorwegianMareano cruises iMay/Juneand AugustSeptember with room for guests.



Appendix A:Modelleddistribution of VME key speci¢®phelia pertusaParagorgia arborea
andPrimnoa resedaeformia Norwegian waters using habitat suitability models based on
Maxent.
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Species distribution fdrophelia pertusa
Paragorgia arboregandPrimnoa resedaeformis
modeledwith Maxent using the 15 variables:
depth, aspect easterness, aspect northerness
surface chlorophyk concentration, current
aspect angle, current direction easterness,
current direction northerness, mean current
speed, mean salinity, terrain slope, broad BPI,
fine BPI, mean temperature March through Ma
sediment type, and marin@ahdscape type.
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AppendixB: Bottom temperaturedata from the
NISE database presented by @istein Skagseth (IM
Data oveview top left followed by temperature at
depth for 0, 2, 5, 8, 10, and 14 degrdesm top

right. This data will be valuable input to the habitat
suitability modelnd subsequent prediction of
VMEs distribution.
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AppendixC
The video equipment WDANB &I itéthe Faroes cruise June 2017It consists of a metal

bar with two led lamps, a GOPRO camera (for detailed videos) and a

RNAGSNRE OF YSNI LINRPGARAY3I @ARS2 (2 RSOl OAl
each side of the metal bar is keeping the cable at a narrow angle and the camera close to

the seafloor. The cable is hooked on the wire of the hydrography winch. Wgpddpth was

400 m(For more details se own repQrt
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