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collaboration 
effective

Shared goals connected to impact 

Understanding  each others motivation & incentives

Making knowledge count

Learning by doing  (participatory research)

Share outcomes and evolve
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Figure X: pelagic vessels by harbour of origin  
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Data Collection Strategy

Establish pelagic 
fishing vessels as 
research platforms, 
mapping changes in 
the abundance and 
distribution of 
pelagic fish 

Work with fish factories 
to promote the 

collection of scientific 
biological data on 

pelagic fish
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Rationale



Herring in western waters

From 1981-2015, herring in 
Western waters were split into two 
stocks, 6aN and 6aS,  7b,c. 



Morphometric analysis



How the industry 
surveys came about

ICES 2015,2016,2017: combined 
stock below Blim. Advice: zero 

catch + rebuilding plan

Development of 
rebuilding plan

2016: monitoring TAC + industry-
science research programme



Leading to…..



Annie Hillina

24/7 – 8/8

Unity

24/8 – 29/8

Quantus

18/8 – 28/8

Wiron 5&6

5/9 – 16/9

11/9 – 16/9

29/8 – 5/9

7/9 – 9/9

6/9 – 9/9

Survey logistics

Zephyr



Timing and area coverage
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Area 1

Dirk Dirk (Catch sampling)

Antares (Biol / Gen / Morphometrics)

Area 2

Sunbeam (Acoustics) ?

Dirk Dirk (Biol / Gen / Morphometrics) C

Wirons (Acoustics) C

Antares (Biol / Gen / Morphometrics)

Area 3

Sunbeam (Acoustics) F F F F F F

Lunar Bow (Acoustics) C F

Dirk Dirk (Biol / Gen / Morphometrics) F

Antares (Biol / Gen / Morphometrics) F

Area 4

Sunbeam (Acoustics) C

Dirk Dirk (Biol / Gen / Morphometrics) C

Antares (Biol / Gen / Morphometrics)

F= Fishing
C=Calibration

Total period 
of coverage

Different 
colour for 
each vessel



We did it !
The first industry-led 
scientific acoustic survey on 
herring in Europe



Unique

Co-construction Adaptive

24h 
communication

Agility in 
planning

Enabling 
fishermen to be 

scientific



15/08/2016, 12:49 - +44 7450 683963 created group “SPFA Science”
19/08/2016, 14:09 - +44 7450 683963 added you
19/08/2016, 14:09 - Messages you send to this group are now secured with end-to-end encryption. Tap for more info.
19/08/2016, 14:17 - +44 7450 683963 changed the subject from “SPFA Science” to “6a Herring Survey”
19/08/2016, 14:17 - +44 7450 683963 added Susan Mærsk Lusseau
19/08/2016, 14:39 - You changed this group's icon
19/08/2016, 14:40 - +44 7450 683963 changed this group's icon
19/08/2016, 15:33 - +44 7450 683963 added Gerard van Balsfoort
19/08/2016, 15:33 - +44 7450 683963 added Eric Roeleveld
19/08/2016, 15:33 - +44 7450 683963 added Jan Melis
19/08/2016, 15:33 - +44 7450 683963 added Henk Krijgsman
19/08/2016, 15:34 - +44 7450 683963 added Uwe Richter
19/08/2016, 15:34 - +44 7450 683963 added Rob Banning
19/08/2016, 15:34 - +44 7450 683963 added Andrew Pillar
19/08/2016, 16:15 - Jan Melis: Hello  all please add the following nummer on thuis group:0031682473432 this is THE mobile phone of the skipper of the mfv Wiron 5
Thanks in advance 
Jan  skipper Wiron 6
19/08/2016, 17:14 - Henk Krijgsman: Good afternoon to all 0031653816280 is the nr from the skipper of the ROS170 Annie Hillina
19/08/2016, 20:16 - +44 7450 683963 added Adrie Hoek
23/08/2016, 21:41 - +44 7450 683963: Quantus, Acoustic Survey 1, Area 4 Outer Hebrides.
23rd August. Start: 06:00.  End 20:00. Calm,  13kts SE wind.
Week 2, day 1. Two early morning herring-like marks on tops of ridges, same place as last week. Isolated small marks close to the bottom and a dense echo layer above. Two hauls to confirm marks. No.1 blank, No.2 -two baskets of tiny 
whiting and half a dozen individual mackerel.  Third and 4th hauls of the day were shot on a reasonably sized strong marks, and despite seeing fish enter the net, most of it passed through, appearing to be small whiting again. Herring tally 
for the day = 6.  Well, as the skipper says, that’s  better than we produced here last week.
23/08/2016, 21:42 - +44 7450 683963: IMG-20160823-WA0004.jpg (file attached)
23/08/2016, 22:01 - Henk Krijgsman: We've spend 9 days last trip in area VIAN. We started in area 1 and searched from north to south. The first few days we went up and down a couple of times to area iva because we couldn't find any 
marks. We searched along de 4W,  a couple of times around rona/sule skerry/sula sgeir. We've been searching both side of the flannan E/W around kilda all the way to Barra. We had to mixed tows with some herring south/SSW of rona. 1 
tow with 3 tons herring of a totale of 11 tons catch the rest was horse (mackerel) more or less the same mix in the other tow only a bit more  total catch 20 tons approx,  herring was 8 tons. 1 tow en of rona in the deeper gap up there of 
130/140 mtr we shot on a single mark Early in the evening and had it. But this was 23 tons of big horsemackerel 25 and 28+. We tried  a tow at kilda close to the surface this was mackerel breed Really tiny fish stuck in the meshes NO catch
23/08/2016, 22:05 - Henk Krijgsman: 1 tow at barra close to the surface Really tiny sprat stuck in the meshes and a few tows Just west of 4W these were short tows on tiny marks we saw. Most of the these catches were mackerel or 
horsemackerel. With a few herrings or no herring at all. I estimate that we searched 2300 miles more or less for a total catch  of +/- 12 tons of herring🤔
23/08/2016, 22:09 - Martin Pastoors: That is very disappointing indeed Henk, depote the great effort that you have put. Do you have an explanation for the reasons of the absence of herring? Too early? Too late? How does it compare to 
previous years?
23/08/2016, 22:11 - Henk Krijgsman: Last year we had a few days of fishing NE from rona this started in the north East of area 1 and later on we moved Southwest these were marks in midwater and quit ok. 1 mark for 50T or so
23/08/2016, 22:14 - Henk Krijgsman: 2013 we've spend 1.5 week in 6a more or less all the time south and East from rona with 4 ships from PP. The jan maria, helen mary, maartje theadora and the annie hillina. We had some nice tows for 
a couple of days later on we lost it completly.
23/08/2016, 22:18 - Henk Krijgsman: But compared to other years 2008/09/10 fishing has been less. If im correct in 2010 we made almost 2 full trips around july. South to west from rona and at the limit of the butt of Lewis.  Light marks 
most of the time and scattered but able to keep producing  every day.
23/08/2016, 22:20 - Henk Krijgsman: But from that time I remember that we dropped of 1 man at stornoway and White we were steaming into the limit at the 50 mtr depthline we  saw Really good indications.
23/08/2016, 22:22 - Henk Krijgsman: Like last trip the only herring like marks we have seen were also SSW from rona and Really tiny bits like small tears Just free from the bottom. And only a few
23/08/2016, 22:26 - Henk Krijgsman: For fishing at kilda and barra I have no experience with this and only know this from stories from before. Its strange that there has been good fishing  up there in these yeara and as far as I know of 
nobody is fishing there anymore.  But there is nothing to find anymore.
24/08/2016, 11:52 - Susan Mærsk Lusseau: IMG-20160824-WA0000.jpg (file attached)
Just finished setting up the station for morphometry work on Unity. Departure later today when Unity will head out to Area 3 and area 4 to collect samples of spawning herring on the spawning grounds. Herring will be photographed, 
measured and weighed onboard by Steven and Andrew. The herring will be frozen and sent back to the laboratory where scientist from Marine Scotland will extract otoliths and a sample for genetics and determine the sex and maturity of 
each herring. The results will be used to define a typical VIaN herring in terms of shape and genetic signature. This will eventually be used to distinguish VIaN herring from its close relation the VIaS herring in mixed catches and surveys 
outside of spawning time.
24/08/2016, 11:56 - Martin Pastoors: Good work Susan. Steven, Andrew and crew of the Unity: I hope you will have a successful trip. Please keep us posted on how things are developing.
24/08/2016, 12:07 - +44 7823 341687: Will do , should be in area 4 about 6am tomorrow
24/08/2016, 22:22 - +44 7733 203731: Good evening
On route for Peterhead ETA
10 am mybe a little sooner. 
Allister
Zephyr LK394
24/08/2016, 22:40 - +44 7823 341687: Evening , Unity due in same area as Quantus 06:00
24/08/2016, 22:45 - Susan Mærsk Lusseau: Good luck to you Stephen, and thanks due to you and your lads for making it so easy for us to get organised with the sampling station on Unity 🤔

24h communication using Whatsapp



See what happened

https://youtu.be/MpK3EZ5iJZo






Sprat – surface very dense
Herring / Maybe herring class near bottom

Vetting methods and results –
ICES WGIPS



Herring acoustic biomass 6aN

8,000t

7,000t

2016 total = 28,000t 2017 total = 20,100t

Sprat
Herring

13,000
t

14,400t
3,300t

2,400t



Herring acoustic biomass 6aS, 7bc

13,300t

12,800t

2016 total = 35,500t 2017 total = 40,700t

9,400t
23,200t

5,400t
12,100t



Good

✓ Calibration 

✓ Each acoustic survey 
completed 2x

✓ Samples of spawning fish 
collected for genetics

✓ Enough biological samples 

✓ (nearly) Every commercial haul 
sampled

✓Modified nets

✓ Flexibility to adapt to 
conditions

Could do better

• Sample size

• Clarity on objectives

• Vessels suited to task

• Notify creel fishermen

• Timing and continuity 
– intel from what is 
happening in the 
North Sea

• Quality of otolith 
samples

• Logistics too tight 
(some)

• Ensure sampling of 
acoustic marks



West of Scotland & Ireland Herring (6a,7bc)



“Fishing should not proceed unless accompanied by a 
stock recovery plan. Such a plan should include 
rebuilding targets and time lines as well as protections 
for each stock. This would also imply including a 
research component to resolve the lack of information 
on stock mixing and recruitment.” 

ICES advice for 6a,7bc herring 2016



ICES MSY Advice Rule

The advice rule leads to catch advice corresponding to a fishing mortality of: 
• F = FMSY when the spawning–stock biomass is at or above MSY Btrigger, and 
• F = FMSY× spawning–stock biomass/MSY Btrigger when the stock is below MSY 
Btrigger. 

If the stock is below Blim ICES advice is based on bringing the stock above Blim in 
the short term. This may result in advice of zero catch. 







Genetics – the 
key to splitting

6aN and 
North Sea

6aS and 
Celtic sea



Questions?

• For any questions, remarks or suggestions, please contact:

• Steven Mackinson (steve.mackinson@scottishpelagic.co.uk) 

• Martin Pastoors (mpastoors@pelagicfish.eu) 

mailto:steve.mackinson@scottishpelagic.co.uk
mailto:mpastoors@pelagicfish.eu

