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Fisheries as social-ecological systems (SES) » A
e Globally = EBFM for Fishery Status Reports
SUSta | Nna ble ﬁShe rieS Healthcheck for Australian Fisheries

management as SES

T

* Framework on social-ecological N

systems management Australian Fisheries

Healthcheck

e SES dimensions: biological,
economic, human

energy to achieve sustainability. A general framework is used to identify 10 subsystem variables

HObd ay et that affect the likelihood of self-organization in efforts to achieve a sustainable SES.
al. 2016 Ostrom
2009

e Recognition of human
dimensions but... no data!

Brundtland 1987



WA blue swimmer crab fishery

Commercial sector:
e ~32 people

e Target fisheries:
- 10 m vessel & family businesses

e 2018/19:94.7 t

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

e Peel-Harvey: MSC cert.

YW @Clara_Obregon
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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:

e South-western Australia
- Swan-Canning Estuary
- Peel-Harvey Estuary
- Leschenault Estuary
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Paper 1. Beliefs & attitudes of stock enhancement .4

UNIVERSITY

Study area and sector:

e Recreational sector
Stock enhancement
Three estuaries




Paper 1. Beliefs & attitudes of stock enhancement ..%

Data saturation
—

Social science.... It's like normal
science, only more
talkative.

s
el

@Clara_Obregon
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Phase 2

Closed-question
online survey

l

Quantify strength of
beliefs & attitudes



YW @Clara_Obregon

Paper 1. Beliefs & attitudes of stock enhancement

50
45 -
40 -
35
30 +
25 A
20
15 -
10 -
5_
0_

Response %

-3 -2 -1 0 1 p 3

Strongly against Strong support
Rating

1) Support for stock enhancement
2) Aware of the positive and negative outcomes

v

Murdoch
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Response %
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KUNGL.
VETENSKAPS-

Ambio

https://doi.org/10.1007/s13280-019-01212-y THE ROYAL SWEDISH ACADEMY OF SCIENCES r-u“Lt‘l L

RESEARCH ARTICLE

A two-phase approach to elicit and measure beliefs
on management strategies: Fishers supportive and aware of trade-

offs associated with stock enhancement

Clara Obregon (9, Michael Hughes (©), Neil R. Loneragan (9,
Sarah J. Poulton, James R. Tweedley

expectations

outcomes likelihood

psers?

putcomes

sequences
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Paper 2. Human dimensions of both sectors .
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115,500 of e
Swan-Canning PE’mj o |

Estuary

Cockburm oy
sound e

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

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

Leschenault
Estuary

Minninup e .. .
peach . _/® B *This is now 6 in the PH




Response %
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Paper 2. Main concerns (both sectors) .
REC. SECTOR (n = 41) COMM. SECTOR (n=7)
40 - 40 -
35 ~ 35 +
30 - 30 - e
5 25 - peseass : //
i 20 ~ : :
s 38 %
s . ] | _
0 - I _ Lack of Overflshlng More people Environmental
Lack of Overfishing  Pollution More people compliance fishing factors
compliance fishing

Differences = sassss Commonalities
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REC. SECTOR (n = 41) COMM. SECTOR (n=7)
40 ~
60 -
30 - 50 -
X
Q 20 ~
c
o
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(2
7
0 - 7
Increase Longer Remove Waterway ,
: . Increase Longer Licence for Improve
compliance closed commercial management , ,
_y compliance closed recreational management
season fishing

season fishers
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Paper 2. Main concerns & solutions (recs. only) e
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C( ICES JOURNAL OF

I c E International Council for
MARINE S c IENC E the Exploration of the Sea
JOURNAL DU CONSEIL CIEM =iisrssimase
50
Issues More Content v Submit v Purchase Alerts About v AILICES Journalof M ¥ ggﬁc“hce‘j
40

;&gﬁg‘{é’ Different but not opposed: perceptions o —
OURRALU CONGEL - ’ lew Metrics
7 between fishing sectors on the status and

management of a crab fishery

Clara Obregon =, James R Tweedley, Neil R Loneragan, Michael Hughes

Response %

ICES Journal of Marine Science, Volume 77, Issue 6, November-December 2020, Email alerts
Volume 77, Issue 6 Pages 2354-2368, https://doi.org/10.1093/icesjms/fsz225
November-December 2020 Published: 05 December2019  Article history v

Article activity alert

Advance art\'cl_e alerts

Estuarine systems:
Different systems subjected to different pressures = different concerns
and solutions supported

e e g M e e 4



Paper 3. Network analysis - Peel-Harvey fishery .

UNIVERSITY

2018 survey concerns on sustainability

Overfishing
* 9% of commercial fishers
e >30% of recreational fishers
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Paper 3. Network analysis - Peel-Harvey fishery » A

Interdisciplinary tool

Represent & analyze relationships

e Behavioral patterns
e Disease spread

* |Information & communication channels

Fisheries research
* Relationships catches / gear types
e ... between fishers

e ... between stakeholder groups

San Diego, CA

| Sablefish
F.n longline

Spiny lobster
pot

. Spotted prawn

pot
Swordfish Swordfish
other gear drift gillnet

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



Paper 3. Network analysis - Peel-Harvey fishery .
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Connectivity

No. of incoming & outgoing
interactions

No. of actors connected that
would be disconnected
otherwise




Paper 3. Network analysis - Peel-Harvey fisher .
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Network of individuals

e Mentioned: 194 individuals
* |ncluded: 85 individuals
- 50 recreational fishers
- 35 other individuals (incl. 2 commercial fishers)

Connectivity
Top 5 individuals =» 4 major groups:
e Government body

e Commercial sector

) @ Academics
e Recreational sector O Commercial sector
) © Government body
e NGOs/Conservation groups @ NGO, Conssrvation groups

Recreational sector



* DPIRD

e PHCC
transfe
groups

e Poor c¢

Marta Coll

Instituto de Ciencias del Mar,

Consejo Superior de
Investigaciones Cientificas

(CSIC). Spain

Who You Speak to Matters: Information
Sharing and the Management of a Small-
Scale Fishery

ﬂ Clara Obregén'?, Ryan Admiraal®, ﬂ Ingrid van Putten*>, Michael Hughes!'?,
James R. Tweedley'? and i Neil R. Loneragan’?

YEnvironmental and Conservation Sciences, College of Science, Health, Engineering and Education, Murdoch
University, Murdoch, WA, Australia
2Harry Butler Institute, Murdoch University, Murdoch, WA, Australia

3School of Mathematics and Statistics, Victoria University of Wellington, Kelburn, New Zealand

communication means

* bridging organizations

academics

Al

Download Export citation
Article

847

TOTAL VIEWS

)

|#? View Article Impact




Paper 4. Fisher perceptions and shifting baselines

“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 .%.

Data sources

Face-to-face
survey

Trove
(newspapers)

¥R

Where To F:§ .
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n deep water.

one of the largest catches ¢ _
Mr. L. Smith, telephone mechanic, of Perth



Responses (%)
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Paper 4. Fisher perceptions and shifting baselines  .%

Size through time

a) Face-to-face survey
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Paper 4. Fisher perceptions and shifting baselines  .%
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Size through time

b) Trove O Undersized W Sized
@ Big B Monster

100% - decrease in size through time
90% -
80% -
20% - Peel-Harvey Estuary

60% - shifting baselines

50% -
0% - syndrome

30% -
20% -
10%
0%

1950-1959 1960-1969 1970-1979 1980-1989 1990-2000
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Take-home message... .4

UNIVERSITY

Ecosystem Based Fisheries
Management

\ 4

Commitment to including
human dimensions of fisheries

¥

Inclusion of human dimensions in
fisheries research & management
requires interdisciplinary approach




Thank youl!

~

e s L e

O\ i Recreational Fishing SO ~ Mandurah Licensed
“\ , Initiatives Fund ' ,’ WAFIC Murdoch
4 %

=, eﬁ'g
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Thesis appendices: Social justice & MSC et

Appendix 1: Marine Stewardship Council
(MSC) certification

What are the impacts, benefits & costs of
certification?

PLOS ONE

Shifting focus: The impacts of sustainable seafood
certification

n Putten @, Catherine Longo [, Ashleigh Arton [, Matt Watson g, Christopher M. Andarson [,
enin

3y @Clara_Obregon
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Appendix 2: Social justice in small-scale
fisheries

TBTI Book Chapter

Too Big To Ignore,
Too Important To Fail
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Chapter 5. Fisher perceptions and shifting baselines  .%.

Data sources

Online
survey
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Paper 4. Fisher perceptions and shifting baselines  .%
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Size per estuary

a) Online survey b) Face-to-face
60 -
100 * [0 Decrease

50 B Increase

40 80 - E Not changed
S Il Seasonal
3:' 30 60 -
(7]
S 20 40 -
o

0

o o} e 0 | ]
o o W\
0@ W& e Peel-Harvey (%)  Swan (%)

Note: * Indicates sign. diff.
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Paper 4. Fisher perceptions and shifting baselines  .%

c) Trove

X

100

80 -

60

40 -

Newspapers (%)

20 +

Peel-Harvey = Swan-Canning

B Monster @ Big
O Sized W Undersized

Note: * Indicates sign. diff.

Size per estuary
d) DPIRD

Average size (mm)

170
160
150
140
130
120
110
100

Peel-Harvey Swan-Canning
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Paper 4 Rec. fisher perceptions & historical records

Face to face survey

200 -
200 -

180 A
— =180 -
= e

160 A
£ ¢ £ 160 |
g Y
N 140 - % ; =0 -
gJO gi') e é Y
¥ 120 - % 120 -
g g
Z 100 - Z 100 -
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Highly Medium Low Highly Medium Low

experienced experienced experienced experienced experienced experienced



Paper 4: Rec. fisher perceptions & historical records

CHANGE! DECREASE TIME PEOPLE...
Recreational sector Peel-Harvey Not linked with Perceptions!
& Estuary® Age/Experience* But why...?

TROVE
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Stock enhancement perceptions .
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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

Beliefs Strength ~ Evaluation  Cross-
0 to 6% — 3 to 3**  product
— 18 to
18:}: * %
N Mean N Mean N Mean

Increase number of crabs 337 478 . 2.14 319 11.5

More crabs to catch 331 482 352 317 11.54

Increase the fishing pressure 283 3.05 318 S 265 —4.09
on crabs

Impact on the environment 284 2.87
and other species

#, #* and *** refer to “unlikely to likely”; *bad to good™ and “be-
lief-based attitude™ respectively
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Social objectives — Most recent info >

e uf]‘isheries in each jurisdiction with equivalent performance

Healthcheck Assessment indicators (§shery-level)

Category Sub-category Indicator COMM | NSW | NT PZIA | QLD
(n=11) | (n=7) | (p=7) | (n=3) | (n=13)

Compliance Compliance regime 11 7 7 4 13 11

Surveillance Variable - not a management performance indicator

Social Fishers Fisher satisfaction 0 0 0 0 0 11

Age structure

Wider community Community satisfaction with fishery

Other human uses

Healthcheck Assessment R fIIShEI'IES in each jurisdiction with equivalent management
bjectives [fishery-level)

COMM | NSW NT aQLpD

Social Fishers

Wider community
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Social objectives — Most recent info 5.

UNIVERSITY

Table 2. Percentage number of recreational and commercial fishers who reported various concerns affecting the P. armatus fisheries in the
Peel-Harvey, Swan-Canning and Leschenault estuaries in south-western Australian during face-to-face interviews.

Recreational fishers Commercial fishers

Concerns reported All Peel All Peel
(n) (93) (41) (11) (9)
Lack of compliance 29.0 46.3 18.2 222
Overfishing 22.6 293 9.1

Pollution 18.3 12.2

More people fishing 10.8 7.3 36.4

NA 9.7 9.8

Commercial fishing 6.5 7.3

Environmental factors 5.4

None 5.4 2.4

Estuary development 4.3 2.4

Ineffective management 2.2 2.4

Invasive species 1.1

Education 9.1 11.1
Market share 9.1 11.1
Not enough food for crabs 18.2 222
Pressure to remove commercial fishing 9.1 11.1

The number of fishers surveyed from each sector in each system is given in parentheses. The total number of respondents per estuary and total percentage of
responses for each category appears in bold.
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Social objectives — Most recent info e

UNIVERSITY

Table 4. Percentage number of recreational and commercial fishers
who reported perceived solutions to improve the management of P.
armatus fisheries in the Peel-Harvey, Swan-Canning, and Leschenault
estuaries in south-western Australian provided by recreational and
commercial fishers during face-to-face interviews.

Recreational Commercial
fishers fishers

Solutions reported All  Peel . All  Peel Swan
(n) (93) (41) (11) (9) (2)
None 30.1 14.6 46.4
Increase compliance 20.4 36.6 12 36 27.3 333
Longer closed season 19.4 268 42 214 9.1 11.1
NA 6.5 2.4 12 N 9.1 111
Unsure 65 24 1. ’
Remove commercial 4.3
fishing
Waterway management 3.2
Education 3.2
Increase size limits 3.2
Licence for recreational 32 2.4 S .5 556 50
fishers
Reduce bag limits 3.2
Ban female catches 2.2
Improve management 2.2
Maore research 1.1
No fishing zones 1.1
Reduce commercial 1.1
catches
Reduce recreational catches

o R R B
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