
Clara Obregón, Dr James Tweedley, Prof. Neil Loneragan, Dr Michael Hughes, 
Dr Ingrid van Putten, Dr Ryan Admiraal, Dr Joe Christensen

Very much a collaborative effort

The social-ecological dimensions 
of a small-scale crab fishery in 
Western Australia

2018 2019 2020Supervisory team



• Globally EBFM for
sustainable fisheries
management as SES

• Framework on social-ecological 
systems management

• SES dimensions: biological, 
economic, human

• Recognition of human 
dimensions but… no data!

Fisheries as social-ecological systems (SES)
@Clara_Obregon 

Brundtland 1987

FAO 2003

Ostrom 
2009

Barclay et 
al. 2017

Hobday et 
al. 2016



Commercial sector: 
• ~32 people
• Target fisheries:

- 10 m vessel & family businesses

• 2018/19: 94.7 t

Recreational sector:
• ~100,000 people
• 2018/19: ~ 61.1 t (boat-based)

• Peel-Harvey: MSC cert.

WA blue swimmer crab fishery
@Clara_Obregon 

©MSC 2016

©DPIRD 2018



Research overall aims
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Understanding human dimensions
1) Beliefs and attitudes of recreational fishers towards management
2) Concerns and solutions supported by both fishing sectors
3) Social network structure of the fishery
4) Shifting baselines and local fisher knowledge

Research focus:
• South-western Australia

- Swan-Canning Estuary
- Peel-Harvey Estuary
- Leschenault Estuary



Paper 1. Beliefs & attitudes of stock enhancement
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Aim: Beliefs and attitudes of recreational 
fishers 

towards management

Study area and sector:

• Recreational sector
• Stock enhancement
• Three estuaries



Open-ended face-
to-face interviews

Identify fishers  
beliefs & attitudes

Phase 1

Closed-question  
online survey

Quantify strength of 
beliefs & attitudes

Phase 2

Data saturation

Paper 1. Beliefs & attitudes of stock enhancement
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~ 30



Paper 1. Beliefs & attitudes of stock enhancement
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Paper 1. Beliefs & attitudes of stock enhancement
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Management of fisher expectations requires 
communication of outcomes & likelihood of outcomes
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Paper 2. Human dimensions of both sectors

RECREATIONAL SECTOR ONLY
• Peel-Harvey : 41 rec. fishers
• Swan-Canning: 24 rec. fishers
• Leschenault: 28 rec. fishers

BOTH SECTORS 
• Swan-Canning: 2 comm. Fishers
• Peel-Harvey: 7 comm. fishers

*This is now 6 in the PH

Aim: Concerns and solutions supported by 
both fishing sectors



Non-catchCatch
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Paper 2. Main concerns (both sectors)
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Non-catchCatch
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Paper 2. Main solutions (both sectors)
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Non-catchCatch
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Paper 2. Main concerns & solutions (recs. only)
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2018 survey concerns on sustainability

Overfishing
• 9% of commercial fishers
• >30% of recreational fishers 

Social network analysis 
(SNA) to  understand 

information flow

Paper 3. Network analysis - Peel-Harvey fishery

©MSC 2016©MSC 2016



Interdisciplinary tool

Represent & analyze relationships
• Behavioral patterns
• Disease spread
• Information & communication channels

Fisheries research
• Relationships catches / gear types
• … between fishers
• ... between stakeholder groups

Fuller et al (2017) Characterizing fisheries connectivity in marine social-
ecological systems, ICES Journal of Marine Science.

Paper 3. Network analysis - Peel-Harvey fishery



Connectivity
No. of incoming & outgoing 
interactions 

Bridging capacity
No. of actors connected that 
would be disconnected 
otherwise

Paper 3. Network analysis - Peel-Harvey fishery



• Mentioned: 194 individuals
• Included: 85 individuals

- 50 recreational fishers
- 35 other individuals (incl. 2 commercial fishers)

Paper 3. Network analysis - Peel-Harvey fishery

Top 5 individuals  4 major groups:
• Government body
• Commercial sector 
• Recreational sector
• NGOs/Conservation groups

Connectivity 

Network of individuals



• DPIRD & MLFA  highest
• PHCC   potential to have greater role in 

transferring information between stakeholder 
groups

• Poor connection of academics despite ~40-
year of research

• Mentioned: 28 organisations
• Included: 10 organisations

Bridging capacity

Paper 3. Network analysis - Peel-Harvey fishery

Network of organisations

• Importance of communication means to reach stakeholders
• bridging organizations might have a bigger role
• the need for academics to actively create connections



“We transform the world, but we don't 
remember it. We adjust our baseline to the new 

level, and we don't recall what was there” 
Pauly, 1995

Perceptions of change through shifting baseline syndrome

Paper 4. Fisher perceptions and shifting baselines

Recreational fishers’ perceptions of change (size, abundance) 
through time



Paper 4. Fisher perceptions and shifting baselines
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Paper 4. Fisher perceptions and shifting baselines

Non-catch
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fishers

0%

20%

40%

60%

80%

100%

PH SC

Re
sp

on
se

s (
%

)

Sized
Big
Monster

0%

20%

40%

60%

80%

100%

PH SC

Re
sp

on
se

s 
(%

)

Undesized
Sized
Big

Present

*

Past

*

Size through time
a) Face-to-face survey



Paper 4. Fisher perceptions and shifting baselines

Non-catchCatch
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• Perceived decrease in size through time supported by Trove 
records & perception

• Particularly Peel-Harvey Estuary
• Local fishers knowledge showed shifting baselines 

syndrome



Take-home message…
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Inclusion of human dimensions in 
fisheries research & management 

requires interdisciplinary approach

Ecosystem Based Fisheries 
Management

Commitment to including 
human dimensions of fisheries



Thank you!

Mandurah Licensed
Fishermen's Association





Annexes




Non-catchCatch
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Recreational 
fishers

Thesis appendices: Social justice & MSC

Appendix 1: Marine Stewardship Council 
(MSC) certification

What are the impacts, benefits & costs of 
certification?

Appendix 2: Social justice in small-scale 
fisheries

TBTI Book Chapter



Chapter 5. Fisher perceptions and shifting baselines
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Perceptions of change (size, 
abundance) since you started 
fishing to now?

- Age
- Fishing experience
- Education
- System

Face to 
face

Fishing exp.: ~1960-2019
Sample size: 90

TROVE

Years: 1908-2000
Sample size: 405

Fishing exp.: ~1960-2018
Sample size: ~300-500

Online 
survey

Data sources

Newspaper records 
describing abundance & 

size of crabs through time



Paper 4. Fisher perceptions and shifting baselines

Catch
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Commercial 
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Paper 4. Fisher perceptions and shifting baselines

Catch
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Commercial 
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Non-catch
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Recreational 
fishers

Paper 4 Rec. fisher perceptions & historical records
Face to face survey
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Paper 4: Rec. fisher perceptions & historical records

Recreational sector
& 

TROVE

CHANGE!
Peel-Harvey 

Estuary*

DECREASE TIME
Not linked with 

Age/Experience*

PEOPLE…
Perceptions!
But why…?



Non-catchCatch
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Recreational 
fishers

Stock enhancement perceptions
Summary of mean belief strength; valuation ratings and cross-products associated with stock 
enhancement of Portunus armatus from the online survey (phase 2) of recreational fishers



Non-catchCatch
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Recreational 
fishers

Fishery recreational network



Non-catchCatch
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Recreational 
fishers

Social objectives – Most recent info
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Recreational 
fishers

Social objectives – Most recent info



Non-catchCatch
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Recreational 
fishers

Social objectives – Most recent info
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