
Safe and Ergonomic Design Criteria for Haulers and Trap 
Racks on Québec Lobster Boats (Test Benches Results)



 Phase 1 (2012–2013)
◦ Analysis of the work and the associated risks

◦ Identification of avenues for preventing accidents

◦ Building stakeholder engagement

 Phase 2 (2014)
◦ Inventory of the fleet and equipment

◦ Preparation of phase 3  Bank of potential  participants 

 Phase 3 (2015–2018)

 Improving the security of the hauler and trap rack 
workstations  design and trials 
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 To create synergy between the various areas of expertise 
◦ MERINOV  fishing techniques and design

◦ Université Laval  risk analysis, accident/injury prevention and 
ergonomic design

◦ Welding shops

◦ Fishers and Occupational Health & Safety organizations 

 To use a participatory approach 
◦ Recognition of the preventive knowledge and best practices used by 

fishers

 Sharing this knowledge and using it in the project.
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 Members of the expert committee  
◦ The captains and deckhands from the southern Gaspé peninsula and the 

Magdalen Islands who participated in the research. 

 Organizations represented on the follow-up committee   
◦ The Association of Inshore Fishermen of the Magdalen Islands 

◦ The Gaspésie—Îles-de-la-Madeleine regional office of the Commission 
des normes, de l’équité, de la santé et de la sécurité du travail  (CNESST)

◦ The Association des pêcheurs propriétaires des Îles-de-la-Madeleine

◦ The Communications and Knowledge Transfer Division of the IRSST

◦ Fisheries and Oceans Canada

◦ Transport Canada 
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 The design process 

 The solutions accepted 

 Sea trials

 The findings 

Gaspé peninsula

Magdalen Islands



 Objective: To reduce the risk of falling overboard by 
assuming that the risk level rises
◦ when someone approaches the gunwale.



 Objective: To reduce the risk of falling overboard by 
assuming that the risk level rises
◦ when someone approaches the gunwale;

◦ when the gunwale height is lower. 



 Objective: To reduce the risk of falling overboard by 
assuming that risk level rises
◦ when someone approaches the gunwale; 
◦ when the gunwale height is lower;
◦ with the proximity of trawl lines on the deck. 



 Objective: To reduce the risk of falling overboard by assuming 
that the risk level rises
◦ when someone approaches the gunwale; 
◦ when the gunwale height is lower 
◦ with the proximity of trawl lines on the deck
◦ with a deterioration in weather conditions 



◦ the other activities on the boat  systemic approach; 
◦ the ergonomic aspects;  
◦ the existing solutions and those in development; 
◦ the specific characteristics of this sector of activity. 
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Deck width = 14.3 ft. 
Deck length (behind the wheelhouse) = 23 ft. 
Length behind the live tank = 19 ft. 
Washboard width = 8 in. 
Table width = 17 in. 
Table length = 154 in. (132 + 16 + 6) 
Centre of hauler to side = 19 in. 
Live tank = 27.5 in. X 60 in. 
Hydraulic control height (hauler) = 43 in. 
Height to center of hauler sheave = 32 in. 
Traps 24 in. X 31 in. X 19 in. (H) 



Conventional Multi-purpose

Lobster fishing vessel diversity: 
Magdalen Islands
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126 flat-bottomed skiffs with outboard or inboard-outboard motors

29 conventional lobster boats

22 multipurpose boats

Exemples of lobster fishing vessel diversity: Gaspé Peninsula 

Flat-bottomed skiff



285; 
90%

31; 10%

Côté du homardier

Tribord

Bâbord
309; 

98%

6; 2% 1; 0%
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Arrière
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Stop point critical Low grasping height



Hauler working station layouts : Gaspé Peninsula 

133; 77%

28; 16%

8; 5%
3; 2%

Verticaux pivotants

Verticaux fixes à
potence

Inclinés

Axe horizontal

99; 56%

6; 3%

72; 41%

Position

Arrière

Centre pont

Avant près timonerie

Starboard: 105 (58 %)
Port: 77 (42 %)



Three specific characteristics of swivel haulers mounted on a davit

• Swivels to ensure better orientation of the line 

• Enables a higher grasp 

• Uses the power of the hauler 



Swivel hauler mounted on an angled davit



Trap racks 



Line management 



 Some examples of objectives:
◦ Eliminate the possibility of lines on deck being in 

proximity to fishers’ feet 

◦ Keep fishers’ away from the gunwale

◦ Make the gunwale as high as possible 

◦ Enable optimal use of the hauler’s power 

◦ Ensure an ergonomic design of the trap rack: height, 
width, slant, integrated bait containers, etc.



Container for lines (this 
suggestion was not accepted) 

Divider panel 

Rectangular receptacle for the line 



Rectangular receptacle 
for the line Integrated 

bait container



Rope panel 
divider

Rectangular 
receptacle 
for the line 







 The sea trials consisted of:
◦ Selecting three boats representative of the fleet and the equipment 

used  one boat from the Magdalen Islands and two from the 
Gaspé

◦ Coming to an agreement with the crews on the terms and 
conditions of participation and the trial sequence 

◦ Carrying out the detail engineering
◦ Building equipment in workshops in the region and installing it
◦ Performing trials in real situations



 The rack design with an integrated receptacle  on the three boats 
 The low stationary hauler mounted on the deck on boats from 

the Magdalen Islands 
 Swivel hauler mounted on an angled davit  on the two boats from 

the Gaspé
 The dividing panel  on all three boats 

Note: 
 A crew from the Gaspé withdrew from the trials after one month of 

operation. 
 The two other crews used the new equipment until the end of the 

fishing season, i.e. almost 2 months. 



Activities on the boat from the Gaspé



Activities on the boat from the Magdalen Islands 



Some results 



 No lines on the deck in front of the 
rack and under the hauler 

 Better stability of the traps on the 
rack

 Better postural stability at the hauler 

 Integration of bate containers, which 
reduces movements on the deck 

 Improved ergonomic of the rack: 
height and slant are optimized, 
facilitating lateral movements of the 
traps  



 Less leaning over to catch the 
trap 

 Use of the hauler’s power 
less effort 

 Makes it possible to raise the 
gunwale height

 Provides more space 
 Enables a higher grasp 
 No lines on the deck 

Espace dégagé
Hauteur de prise 

élevée

Pas de 
cordage sur le 

pont

Before

After



• Less leaning over to catch the 
trap 

• Moves the fisher away from 
the gunwale

• Uses the power of the hauler 
 less effort  

• Makes it possible to raise the 
gunwale height 

Before

After





Design parameters for the 
rack and the dividing panel 



 This research demonstrates that it is possible to significantly 
improve the safety of activities on board lobster boats at a low 
cost. This conclusion is based on  

 considering the diversity of the boats and equipment 
 design benchmarks that take into account real working activities
 a design process  
◦ that integrates the ergonomic aspects and risk analyses
◦ that includes the knowledge of welding shop workers and the fishers 

themselves

 validation throughout the project by fishers’ representatives and 
stakeholders in the fishing industry

 validation through trials carried out in real fishing situations 



- Fishers and deckhands from Gaspé peninsula and the Magdalen Islands
- The members of the follow-up committee, who represent the following organizations: 

- The Association of Inshore Fishermen of the Magdalen Islands
- The Gaspésie & Îles-de-la-Madeleine regional office of the Commission des normes, de l'équité,

de la santé et de la sécurité du travail 
- The Association des pêcheurs propriétaires des Îles-de-la-Madeleine
- Fisheries and Oceans Canada
- Transport Canada. 

- Hubert Murray, Merinov
- Daniel Leblanc, Merinov
- Alexandre D’Astous, Innovation maritime
- Aurem Langevin, Innovation maritime

This research was funded by the Institut de recherche Robert-Sauvé en santé et en 
sécurité du travail (IRSST)

http://www.irsst.qc.ca/prevention-bateaux-peche

http://www.irsst.qc.ca/prevention-bateaux-peche
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