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shaun.fraser@uhi.ac.ukWhat we do

Training:
• Engineering
• Nautical & Seamanship
• Aquaculture

Research:
• Demersal fisheries
• Pelagic fisheries
• Shellfish fisheries
• Fisheries policy and advice
• Marine spatial planning
• Aquaculture

• Close links to local industry

• Independent survey capabilities and research 
vessels

MRV Scotia, Length = 68 m, Crew = 17, Scientific Staff ≤ 12
source: https://blogs.gov.scot/marine-scotland/2020/01/27/demersal-trawling-survey-in-north-sea/

FV Atlantia II, Length = 12 m, Crew = 2, Scientific Staff ≤ 3

VS. 



shaun.fraser@uhi.ac.ukBackground

Potential gear modifications to improve selectivity?
1. Increased mesh sizes, mesh orientation, twine 

thickness…
2. Changing ground gear (chains/rubber 

hoppers/bobbins….)
3. Adjustment to headline height or coverless gears
4. Separator panels
5. Sorting grids and escape windows

 
 …. lots of ideas tried before

Currently limited voluntary use of more “selective gears”

➔ Requirement for new technical solutions?
O’Neill, F.G. and Mutch, K., 2017. Selectivity in Trawl Fishing Gears. Scot. Mar. Freshw. Sci. 8, 1-85 

Context: quota “mismatch” and “choke” species problem in 
mixed demersal fisheries
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The Gear Innovation 
and Technology 
Advisory Group 
(GITAG) 
Ethos: Voluntary uptake 
requires collaborative 
initiatives and an 
industry-led approach 
to gear development

Involved in wide variety 
of projects testing ideas 
for Scottish mixed 
whitefish fishery and 
Scottish Nephrops trawl 
fishery

Focus on cod escape 
panel concept



shaun.fraser@uhi.ac.ukCod escape panel

Utilising specific behavioural responses of 
cod in trawl gear
• Relatively powerful swimmers
• Tendency to swim downwards compared 

to other gadoids (haddock, whiting, etc.)

Initial sea trials (2018) with the MFV Atlantia II (LK 502)
• Indicated 81.3% reduction in cod catch rate
• No significant difference in all other cases
• Cod retention found to decrease with length

Would this pattern be observed in subsequent trial 
with longer tows? 



shaun.fraser@uhi.ac.ukCod escape panel
Subsequent development trials 
• Longer tows (> 4 h) aimed at matching local commercial practices 
• Underwater camera systems for assessing fish behaviour and gear performance
• Improvements to geometry consistency and hydrodynamic stability



shaun.fraser@uhi.ac.ukCod escape panel

Further development by DTU Aqua 

• Tested in Hirtshals flume tank

• Six panel configuration with floats, 
weights, and kites

• Field trails in Danish fishery aboard 
R/V Havfisken (17m) twin rig 

Results

• Low total retention of cod (33%)

• High retentions of commercial 
catches of Nephrops (89%), 
haddock (76%) and plaice (100%)

“The results demonstrate the unique ability of this design 
to specifically exclude cod, and in particular the 
commercially sized individuals, from a fish and crustacean 
demersal trawl, while maintaining most valuable catches.” 



Various fish trap/pot designs trialled
• Most recent trial of wrasse traps in tidal environments  

shaun.fraser@uhi.ac.ukStatic gear trials
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Initial trial of sorting gate – Shetland 09/06/21

Paul G Fernandes1, Rosie Ashworth1, David Morrison1, Hari Lakshman1 , Thomas 

McGravie1, Alex Sleat1, Dewei Yi2, Chris Moorhead2  & Shaun Fraser3

1 2 3

Recent update meeting – Edinburgh 04/04/24



Intelligent release of unwanted catches in-situ underwater in demersal or bottom trawl

Smartrawl has 3 major components:

shaun.fraser@uhi.ac.ukSmartrawl

Cod end

Stereo 

camera

Controller

Gate
Extension



Smartrawl releases unwanted animals:
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Cod end

Stereo 

camera

Controller

Gate

Released 

(alive)



Smartrawl retains wanted animals:
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Cod end

Stereo 

camera

Controller

✓ ✓

Gate
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Stereo-Camera Field 

Trials

Initial challenges

#1 - Background material

#2 - Software optimisation

#3 - Turbidity
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Possible to reduce impact of sediment on image quality? 

Stereo-Camera Field Trials



Stereo-Camera Field Trials

Development of sediment suppression system 
(following Sakolova et al., 2022)

shaun.fraser@uhi.ac.uk2) Gear selectivity
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31-03-22 D27 (top panel looking forwards towards mouth of net)



shaun.fraser@uhi.ac.uk2) Gear selectivity

31-03-22 D26 (top panel looking aft towards trailing edge of SSS)

Preliminary results indicate 49% improvement in images quality
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Gate trials 2023
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Catch 
footage
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Rotation 
footage
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Release 
footage
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1. Stereo camera
• Tried and tested ✓
• > 1 million images collected ✓

2.  Gate [version 3]

• Evidence of catch & release ✓
• Evidence of gate rotation ✓
• Gate reconstruction in process [v4] ✓

3.  Artificial intelligence & control

• Algorithms developed for 8 species ✓
• Integrated into new GPU μPC ✓
• Logic programmed  ✓

4.  Trials of integrated system planned for summer

Current status
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