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International ocean governance: 
EU agenda for the future of our oceans! 2019 
Priority areas:

• Improving the international ocean governance framework;

• Reducing human pressures on the oceans and creating the conditions for a sustainable 
blue economy;

• Strengthening international ocean research and data.

EU's response to the United Nations' 2030 Agenda for Sustainable Development, SDG14

• 'to conserve and sustainably use the oceans, seas and marine resources'.

• 60% of oceans are outside national jurisdiction. Covered by UN Convention on the Law of 
the Sea – complex outdated? SLOW!

• EU Integrated Maritime Policy;

• EU-level strategy to boost sustainable and inclusive blue growth, 

• EU Maritime Security Strategy

http://ec.europa.eu/maritimeaffairs/policy_en
http://ec.europa.eu/maritimeaffairs/policy/blue_growth_en
http://ec.europa.eu/maritimeaffairs/policy/maritime-security_en






I (we) have done 
this!

Cognitive 
Dissonance 

“Believing in sustainability and 
stopping climate change BUT 

…….living and working in ways that 
are not compatible with that belief”



WHAT DOES IT MEAN? –
20 Countries have declared Climate Emergencies !



Observed regional changes in the ocean 

(IPCC SROCC 2019)



WHAT DOES IT MEAN?
Comforting?

Atlantic 
Meridional 
Overturning 
Circulation



WHAT DOES IT MEAN?

Coastal cities - high risk - costly flooding as sea levels rise -
current defenses will not be enough.

Flood damage to large coastal cities could rise to $1 trillion a 
year

Human migration as a result of climate change is now a reality. 
Africa, Asia and Latin America - moving in response to 
unpredictable rainfall patterns. The governments of 

Bangladesh, Papua New Guinea and small island states, 
resettling people because of rising seas. 

150m Climate Refugees



WHAT DOES IT MEAN?
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• 96% of fishers around the world are artisanal or 

small-scale 

• account for ~ 35% of the fish caught worldwide, 

• ~90% of the catch for small island developing 

States

• 50 to 90% of the protein consumed in small, 

vulnerable economies comes from fish caught by 

small-scale artisanal fishers (global average of 

17%).

• Jobs and food for billions of people in vulnerable 

communities 

• On the front line of climate and global change

WHAT DOES THIS MEAN FOR SSF?

Artisanal fishery – Organos, Peru - 2019



Dynamic
Stock 

Assessment

What role can science play?

Compliance

?

Fisheries 
Management

Stock Assessment

Today – Top Down 
Little feedback or incentive for 

co-management

Where we need to be ASAP
Lots of feedback and incentives for 

co-management

Dynamic 

Compliance

Dynamic 
Fisheries 

Management

DATA + RAPID ADAPTIVE MANAGEMENT



•Collect useful, relevant data  
from fishing vessels and  
fishers

•Maximise the automation of
data collection, collation and
analyses

•Use Open Source solutions –
software and code free of  
copyright

•Utilise low cost available or  
adaptable technologies

•As far as possible future  
proof systems and processes  
by making them flexible and  
adaptable

Key Principles of the Project



Challenging conventional wisdom! - Fishers will never willingly be tracked!

Fishers required to: 

• demonstrate sustainability and compliance – they need data*

• provide evidence to support claims of space use and value in the face of 
marine spatial planning challenges – they need data*

• support/defend accusations of gear conflict – they need data*

• provide evidence of provenance/traceability for accreditation schemes – they 
need data*

• improve the efficiency of their businesses – they need data*

*independently verifiable data



MSP Challenges to SFF

Wearmouth & Sims (2009); Neat et al. (2014); Map produced by Edward Lavender in QGIS using Ordnance Survey data © Digimap (2017)

MPAs

Marine TrafficLeisure

Aquaculture
Marine 
Renewables



The SIFIDS App – Basic biological (catch data)

Home page

Key features:
- In app tracker
- FISH1 form submission
- Wildlife logger
- Stored settings for personal details



Derivation of App – being used in Peru



USTAN equipment in the field – solar tracker 10W (version one)

10W Solar Tracker 
– functioning 
independently for 
>8 months

Just GNSS tracks



SOLAR Tracker 5W (version two) – to be fitted to polarlys 5m 
vessel

24cm

Cost <£300



Seascope In the field-On Board CENTRAL data collection system 
(OBCDCS)

The OBCDCS collects track data and other data streams like winch use



Seascope In the field- OBDCS

Antenna



Seascope In the field –gear sensors linked to OBCDCS

Hauler 
sensor

Induction 
sensor

RFID tag 
reader



Seascope In the field- catch scanner –Species, Sex and Size Automated 
Identification (AsSSID)



Seascope In the field-catch scanner



How the basic system could work in an operational context (All vessels under 12m)
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Induction sensor – pot 
counts

RFID sensor – string ID 
and counts

Automated Species, Size 
and Sex Identification

NAS – Data 
storage

GNSS/GPRS Tracker

GPRS data 
transfer

REFERENCE FLEET system KIT



Secure (National) 
Statutory 
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Server and 
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How the REFERENCE FLEET system could work in an operational context for stock assessments



GNSS trackers fitted onboard (vessel powered and solar) can be updated remotely

1. Configuration (remote) of the trackers can be done by management 
software for one, specifically selected vessels or entire fleet

3. Send update to chosen tracker(s)

2. Upload the new tracker configuration files to be 
sent out



Catch information from all App users. information on the right is a table with totals for 
each species declared in theFISH1 forms and the graph showing the weight of species in 
each the week at least one FISH1 was submitted in



Vessel track analysis (WP8b)

How we can use GNSS track data to determine fishing activity? This tab (Track data) here 
shows Tania’s model applied to just a GNSS track from the seascope OBCDCS, the red 
indicates when the model predicts fishing is occurring on 14th Sept 2018 for vessel N.



Vessel track analysis (WP8b)

How we can use GNSS track data to determine fishing hotspots? This tab (Track data) also shows Tania’s model applied to 
just a GNSS track over a time period (2/8/2018 – 27/2/2019) but as a heat map for vessel E. The red indicate locations 
where the model states fishing happens at the highest frequency (highest time spent fishing), with blue being locations of 
lower fishing activities intensity.



Vessel track analysis (WP8b)

This is the same map but zoomed in on one location as shown by the scale bar at the top right. 
Zooming improves the resolution of the heat map at a specific point.



Vessel track analysis (WP8b)

This is the same map but with three vessel selected.



Vessel track analysis (WP8b)



Catch Per Unit Effort visualisation

We combined the tracks from Seascope’s OBCDCS system with FISH1 forms to calculate CPUE for the entire fleet here, 
three options to measure effort can be selected: distance travelled in week, Creel hauled in week and trips per week. 
All species listed in the FISH1 forms allowed species specific visualisation.



DISPLAYING SOLAR TRACKER DATA (TELTONIKA DEVICE)

The Teltonika track data tab shows the tracks of the solar Teltonika tracker fitted on vessel Rotten Shambles (pictured)



FISHER’S DRIVERS



• Using understanding of 
fisher behaviour to 
inform decision making 
and investment

• Using Behavioural 
Insights to change fisher 
behaviour

• USTAN+BIT+Telecoms
Company = Marine 
Science + Behavioural 
Psychologist + Analytics 
and global reach (600m 
customers)

FISHER’S DRIVERS



Questions?

European 
Maritime & 
Fisheries Fund

https://royalsocietypublishing.org/doi/full/10.1098/rsos.191161

https://royalsocietypublishing.org/doi/full/10.1098/rsos.191161




What NEXT?

• Modernisation of the Inshore Fishery – Programme for 
Government 2020

• For vessel registered commercial fishing vessels in Scotland:

• Fit all Scottish managed scallop dredge vessels with REM systems 
starting 2019 (100)

• Fit all under all12m trawl and static gear vessels (118 trawl and 
1440 static) with “appropriate and proportionate” data collection 
and monitoring equipment – by end of 2020

• Establish the necessary infrastructure – engineering services and 
IT.

For SIFIDS – [the above???] 
• continue to develop models to predict fishing activity of all gear types
• explore additional environmental sensor capability and possible H&S 

functions
• upgrade the App to make more user friendly and adaptable
• operationalise the ASSSID system
• GO GLOBAL!



MASTS – brings together Scotland’s marine science capacity within a single 
organisation

• Ensures Scottish marine science remains internationally competitive

• Provides the academic platform and knowledge for marine governance 
and commerce

Marine Alliance for Science and Technology 

for Scotland - Overview

MASTS engages ~700 researchers across 17 Universities, Research Institutes, 
Government and Non-Departmental Public Bodies 

UK - Marine Science 
Co-ordination Committee 
(MSCC)

http://www.masts.ac.uk

Marine Strategy Forum



http://www.eri.ac.uk/education/masters.asp
http://www.eri.ac.uk/education/masters.asp


WHAT CAN SCIENCE DO?
• Speak truth to power

• Challenge convention

• Get off the fence 

• Challenge drives innovation, new ways of thinking and doing!

• Embrace and harness all areas of knowledge development, data acquisition 

• Low cost – open source – open access – community  driven and owned

• Can’t manage the environment – can try to manage people

• Behavioural insights – behavioural change 

• Mobile technologies – big data – analytics underpinned by objective 
science – not populist



Risk Category Consequence (A) 

Mild – 1

Severe – 5

Likelihood 

(B)

Low – 1

High – 5

Details Risk Consequences Joint Risk 

(A*B)

Level of Evidence 

GNSS – Spatio-temporal data

GS – Gear sensor(s)

C-IP Video camera

E – Effort measure

Gear Type (All Gear types could be subdivided to cover variations in type or operation

Dredging 5 4 Mobile gear in contact with or in close proximity to the 

seabed

Damage to the seabed and/or associated 

fauna/flora/high levels of by-catch

20 GNSS + GS + C

Electric fishing 5 4 Mobile gear in contact with or in close proximity to the 

seabed. Insufficient information to assess potential 

environmental impacts.

Possible damage to the seabed and/or associated 

fauna/flora/high levels of by-catch

20 GNSS + GS + C

Benthic trawling 4 4 Mobile gear in contact with or in close proximity to the 

seabed

Damage to the seabed and/or associated fauna/flora/ 

high levels of by-catch

16 GNSS + GS

Pelagic trawling 4 3 Mobile gear not in contact with the seabed Bycatch of mobile PETS 12 GNSS + GS

Static nets 4 2 Static gear suspended in water column Possible localised damage to seabed and bycatch of 

mobile PETS

8 GNSS

Pots/traps in strings 2 3 Static gear strung together and in contact with the sea 

bed

Possible localised damage to seabed and 

entanglement with mobile PETS

6 GNSS

Pots/traps singles 2 2 Static gear deployed individually in contact with the 

seabed

Possible entanglement with mobile PETS 4 GNSS

Long line 3 3 Static gear with multiple hooks on suspended line Possible by catch and entanglement of mobile PETS 9 GNSS

Commercial Rod and line 2 1 Single or multiple hooks suspended from a fishing rod –

static or trawled

Possible by catch of PETS 2 GNSS

Diver hand caught 2 2 Diver collecting shellfish by hand from the seabed Possible localised overfishing 4 GNSS + E

Location / Time  (Where fishing is taking place and time – if relevant to restriction)

Entering a restricted area 4 3 Accidental or deliberate infringement of an area where 

fishing is prohibited

Possible damage to habitats, PETS, infrastructure + 

potential for fishers to be implicated in illegal activity

12 GNSS + GS

Fishing in a restricted area 5 2 Accidental or deliberate fishing in a prohibited area Possible damage to habitats, PETS, infrastructure + 

potential for fishers to be implicated in illegal activity

10 GNSS + GS

Other considerations

Gear conflict 5 2 Mobile and static gear fisheries prosecuting the same 

area at the same time

Accidental or deliberate loss of static fishing gear. 

Denial of legitimate mobile fishing opportunities.

10 GNSS + GS

Previous history of non-

compliance in sector/fleet

4 5 Any breaches in compliance with respect to Gear Type,  

Location or Time restriction or Catch/By-

catch/Discarding

Lower risk categories for gear type, use, location, time 

or nature of catch or discarding becomes higher risk 

because a significant proportion of the fleet is non-

compliant

20 GNSS + GS + C

Risk based data collection assessment 



Reference Fleet and 
those working in 
“sensitive” areas

All of the inshore fleet

REM 
(Scallop 
dredgers

Level of Risk (to “Environmental Sustainability”)
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Track only – if below 
legal catch limit  

Track + Catch 
reporting

Track + Gear 
use sensor + 

Catch reporting

Track + Gear 
use sensor + 

camera + Catch 
(+ possible by-

catch) reporting

Number of vessels in each evidence requirement category is proportional to the coloured 
area on the graph. 

Level of risk assessed and thresholds for level of evidence required, 
determined through formal risk assessment using expert elicitation process


