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Project group: Dr Deirdre Brophy, Dr Colin Hannon, Dr Francesco Nocci, Dr Philip White,   
Dr Martin Gammell, John Boyd, RA Liam Strachan  

 

INTRODUCTION 

Update on project to date including findings from preliminary bait buildings trials with 
different binders and components, experimental design, progress on refrigerated container 
set up for live holding of whelks and formulated bait treatments. 

 

INDUSTRY PARTNERS AND REPORTING  

- Project group meet once monthly to update on progress, organise equipment 
acquisition and discuss findings from literature and preliminary trials. 

- Discussed some findings from literature review and whelk husbandry with Leslie Bates 
(SOFRIMAR Ltd.) and Janet O’Donoghue (ERRIGAL BAY Ltd.). 

- Supply of crab processing waste from BREIZON Ltd., shown in Figure 1. Cooked 
brown crab, velvet crab and spider crab. Prawn, green crab and whelk supplied by 
ERRIGAL BAY Ltd..  

- Arranging discussion with external advisors from Norway (NOFIMA) and Ireland (Kate 
Dempsey) with reference to relevant previous research. 
 

BAIT DEVELOPMENT  

- Plan to trial: velvet crab, spider crab, green crab, prawn, mussels, whelk and starfish 
as formulated bait components. Brown crab to be used as control during raceway trials 
as is well known, tried and tested bait used in fishery. Sample made with Kappa 
Carrageenan alone and wrasse feed block (PT Aqua) to be tested in first set of trials. 

- Bait building sessions with Dr Francesco Nocci trialled three binders at different 
inclusion rates. Formulated baits were soaked in seawater to observe any significant 
loss in adhesion and/or structure as well as change in dry mass percentage over time. 
Kappa Carrageenan binder seems to be best binder candidate as gives formulated 
bait sample some structure but also softens/breaks down over 48-hour soak time. See 
Figure 2 for example of bait building and soaking trials and Table 1 for summary. 

- Oyster mesh used to make bait holding device for use in bait treatments (seen in Figure 
3 below). Simple mesh cylinder design similar to coarse fishing fish feeder or Gael 
Force Marine pot bait container available on the market in the UK.  

 



LABORATORY TRIALS 

- Live holding of whelks and formulated bait treatments are currently in refrigerated 
container temperature-controlled environment as water kept at constant temperature 
(10°C) (Figure 4).   

- Preliminary trials on bait building and soak trials feeding into experimental design and 
plan for statistical analysis of results. Discussions with Dr Martin Gammell suggested 
the experiment should have a completely randomized design using individual whelks 
being treated with formulated baits, that is fully replicated and balanced throughout. 
Preliminary raceway trials with brown crab, kappa carrageenan and wrasse feed block 
(Phase 1) will identify pinch points and be rectified and improved for raceway trials with 
formulated baits (Phase 2). Aim is for greatest number of raceway trial runs for results 
to be statistically significant. Power analysis completed to ensure robustness of results. 

- Dr Philip White is confident that using solid phase microextraction (SPME) to analyse 
polydimethylsiloxane (PDMS) fibre samples taken from the water running during the 
trials should identify key compounds present in the odour plume generated from the 
bait being used. The reaction of the whelk to the odour plume will be scored to define 
if there is attraction, or not. 

- Whelk being fished in Clew Bay, Co. Mayo (Charles O’Malley) will decrease travel time 
and stress when being collected however can be acquired from ERRIGAL BAY Ltd. in 
Mayo, SOFRIMAR Ltd. in Dublin or handpicked if required. 

- Seawater will be made artificially on site, feeding holding environment and raceway 
tanks during treatments. 
 

CONCLUSION 

- Plan to run raceway trials from July – September. 
- Market sized whelks will be subjected to different formulated bait treatments during the 

trials, using raw brown crab as a controlled variable during the treatments. 
- Water samples taken during the treatments will be analysed with the aim in identifying 

prominent organic compounds found in the water (odour plume) where formulated 
baits attracted whelk.  

 

QUESTIONS FOR IRG INPUT: 

- From the list of bait materials to be trialled, are these practical elements and accessible 
by the industry? (Bait Development) 

- From the list of binders trialled to date, are these accessible by the industry? (Table 1) 
- Is there an average size of whelk caught in pot fishery? (For defining experiment 

sample population size) 
- Comment on pot bait container/bait box. Is rigid perforated container better than 

hessian sack style bag to be used in fishing pot? 

 

 



 

 
 

Figure 2. Bait building and soaking. Crab smashed up and blended (top left and top right) before 
heating up and adding binder measure depending on weight of material (middle left). Once binder 
well mixed in at desired temperature, the mix is poured and let set before freezing the bait sample 
(middle right). Formulated bait samples underwent soak trials (bottom left and bottom right) to 
observe breakdown/release through time soaked in seawater. 

 
 

Figure 1. Crab material. Cooked crab acquired used in bait building sessions. 



 
 

Figure 3. Pot bait container. Gael Force Marine Pot Bait Container available on market from UK 
(left) and similar perforated cylinder made of oyster mesh to house formulated bait samples (middle 
and right). 

 

 

 
 

Figure 4. Refrigerated container. Outside MFRC refrigerated container (top left), inside refrigerated 
container showing whelk holding tanks with aeration and light along wall (top right) and raceway 
containers to be used in bait treatment on stainless workbench (bottom left). Whelk enjoying new 
environment from first collection from Errigal Bay Ltd. (bottom left). 

 



Bait build session 1 (06/04/2022): Material for bait included uncooked lobster claws and brown crab claws and legs. 
Bait soak trial 1 (22/04/2022 - 25/04/2022): 60-hour soak trial with formulated baits from Bait build session 1. 
Bait build session 2 (12/05/2022): Material for bait included whole cooked brown crab, velvet crab and spider crab. 
Bait build session 3 (19/05/2022): Material: for bait included whole cooked brown crab, velvet crab and spider crab. 
Bait soak trial 2 (07/06/2022 – 10/06/2022): 48-hour soak trial and oven dry for dry mass percentage with formulated baits from Bait build session 1 and 2. 
Bait soak trial 3 (12/07/2022 – 15/07/2022): 48-hour soak trial and oven dry for dry mass percentage with different binder inclusion rates. 
Bait building session Binder Inclusion into formulated bait Comments 

#1 
 

Kappa Carrageenan 
Recommended 1-10g/kg (0.1-1%) 

1.5g/150g = 1% 
3.0g/150g = 2% 
4.5g/150g = 3% 

Firm bait sample, easy to handle. Little change in bait 
sample after 60-hour soak test in seawater. 

#1 
 

Gellan Gum 
(Label G1, G2 and G3) 

Recommended 10-20g/kg (1-2%) 

1.5g/150g = 1% 
3.0g/150g = 2% 
4.5g/150g = 3% 

Soft bait structure, difficult to handle. Sample buoyant 
throughout entire 60-hour soak test in seawater. 

#1 
 

Xanthan Gum/Konjac Glucomannan 
combination 

Recommended 10g/kg and 0.5-5g/kg 
(1% and 0.005-0.5%) 

(50/50 mix when combining) 

1.125g/150g = 0.75% 
2.250g/150g = 1.5% 

3.375g/150g = 2.25% 

Very soft structure, difficult to handle. Even more fragile 
after 60-hour soak test in seawater. 

#2 
 

Sodium Alginate 
Recommended 1-10g/kg (0.1-1%) 

1.25g/500g = 0.25% 
2.50g/500g = 0.5% 
5.00g/500g = 1.0% 

Poor cohesion breaks down when handled. Greater dry 
mass loss over 48-hour soak test in seawater compared 
to Kappa Carrageenan binder. 

#3 
 

Kappa Carrageenan 
Recommended 1-10g/kg (0.1-1%) 

1.25g/500g = 0.25% 
2.50g/500g = 0.5% 
5.00g/500g = 1.0% 

Firm structure, easy to handle. Less dry mass loss over 
48-hour soak test in seawater compared to Sodium 
Alginate binder. 

SUMMARY 
- From session 1, Kappa Carrageenan binder produced firmest formulated bait sample, which was easier to handle than those made with Gellan Gum 

and Xanthan Gum/Konjac Glucomannan combination.  
- Bait samples from session 1 underwent 60-hour soak test in seawater compared with fresh brown crab soak over the same time period. Dissolution 

in seawater only observed visually for all binders and fresh brown crab. 
- From session 2, Sodium Alginate binder used for formulated bait produced very brittle sample with very little structural integrity or cohesion. 
- From session 3, Kappa Carrageenan binder used for formulated bait again produced firmer bait sample that was structurally stronger when compared 

with Sodium Alginate sample.  
- Formulated bait samples from sessions 2 and 3 underwent 2 separate 48-hour soak test in seawater. Dry mass loss over time was less for Kappa 

Carrageenan binder than Sodium Alginate samples when soaked in seawater, with the latter virtually structureless and difficult to retrieve after 48-
hours soak. Kappa Carrageenan binder inclusion rate of 0.5% more practical than 0.25% and 1%. 

Table 1. Binder inclusion rates and remarks from bait building sessions 1,2 and 3. 



 


