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Outline

Importance of fisheries and their 
status

Challenges to fisheries sustainability 
(e.g. overfishing, IUUF)

Benefits of addressing IUUF

Marine Capture Fisheries

• Sources of food, livelihood, income, 
and recreation

81.5 million tonnes – global 
production (FOA 2016)

56.6 million people –involve in the 
primary sector of capture fisheries, 
mostly (>80%) in Asia (FAO 2016)

FAO 2016. The State of World Fisheries and Aquaculture 2016. Contributing to food security and nutrition for 
all. Rome. 200 pp.

Fisheries challenges

• Overcapacity/overfishing
• Lack of profitable fisheries/ 

opportunities outside fisheries
• Fisheries management challenges (in 

monitoring, control, surveillance, and 
enforcement; lack of data)

• Habitat loss and degradation
• IUUF – undermines fisheries 

management efforts, loss economic 
opportunities, and reduced food 
security
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Desired state

Overfishing

Costello C, Ovando D, Clavelle T, Strauss CK, Hilborn R, Melnychuk MC, Branch TA, Gaines SD, Szuwalski CS, 
Cabral RB, Rader DN, Leland A. Proc. Natl. Acad. Sci. USA 113, 5125–5129 (2016)

55% 9%

13% 23%

Current status of global fisheries
Benefits from global fisheries reform

Costello C, Ovando D, Clavelle T, Strauss CK, Hilborn R, Melnychuk MC, Branch TA, Gaines SD, Szuwalski CS, 
Cabral RB, Rader DN, Leland A. Proc. Natl. Acad. Sci. USA 113, 5125–5129 (2016)

fish biomass
619 million tonnes

catch
16 million tonnes/yr

fishery profit
$53 billion/yr

Top 10 countries with highest 
projected profit increase

(9 APEC countries)

Costello C, Ovando D, Clavelle T, Strauss CK, Hilborn R, Melnychuk MC, Branch TA, Gaines SD, Szuwalski CS, 
Cabral RB, Rader DN, Leland A. Proc. Natl. Acad. Sci. USA 113, 5125–5129 (2016)

IUUF

34%

33%

32%

32%

37%

20% of global catch
11-26 million tonnes/yr

Values from Agnew DJ et al. PLOS ONE 4, e4570 (2009).

% catch IUU
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Benefits of addressing IUUF

• More fish catch and profit for legal 
fishers (food & livelihood security)

• More fish in the sea (conservation)
• Quality seafood
• Improved working conditions for 

crew and eliminate human rights 
abuses

Indonesia

Loses US$4 billion a year 
to IUU fishing

Palma MAE et al. Promoting Sustainable Fisheries: The International Legal and Policy Framework to Combat Illegal, Unreported and Unregulated Fishing. (BRILL, 2010).

Photo credit: Fivien OcktavianiPhoto credit: Environmental Justice Foundation

Transshipment at sea Illegal fishingForeign boats

http://www.scmp.com/

Anti-IUUF policies

Government’s data

Before 4286 boats (MMAF 2015)

After 3114 boats (MMAF 2016)

Cabral RB, Mayorga J, Clemence M, Lynham J, Koeshendrajana S, Muawanah U, Nugroho D, Anna Z, Mira, Ghofar A, Zulbainarni N, Gaines SD, Costello C.
Nature Ecology and Evolution (In press)
MMAF. Capture Fisheries Statistic of Indonesia, 2014. (2015).
MMAF. The Fisheries Licenses (SIPI/SIKPI) Development of Indonesian Fishing Vessels - Period of March 17th 2016 [in Bahasa]. (2016).

27% reduction in boat numbers

40% reduction by vessel tonnage

Boat size (GT) Reduction in total weights 
30-50 -23%

50-100 -10%
100-200 -37%

>200 -92%

Global Fishing Watch

Automatic Identification System (AIS)
Source: Global Fishing Watch (http://globalfishingwatch.org/map/)
http://blog.boattrader.com/2014/02/ais-for-boaters-part-1.html
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Distant-water fishing (2013-2016)

Cabral RB, Mayorga J, Clemence M, Lynham J, Koeshendrajana S, Muawanah U, Nugroho D, Anna Z, Mira, Ghofar A, Zulbainarni N, Gaines SD, Costello C.
Nature Ecology and Evolution (In press)

Top distant-water fishing nations (2013-2016)

Cabral RB, Mayorga J, Clemence M, Lynham J, Koeshendrajana S, Muawanah U, Nugroho D, Anna Z, Mira, Ghofar A, Zulbainarni N, Gaines SD, Costello C.
Nature Ecology and Evolution (In press)

Cabral RB, Mayorga J, Clemence M, Lynham J, Koeshendrajana S, Muawanah U, Nugroho D, Anna Z, Mira, Ghofar A, Zulbainarni N, Gaines SD, Costello C.
Nature Ecology and Evolution (In press)

Automatic Identification System (AIS) data

>90% reduction

Cabral RB, Mayorga J, Clemence M, Lynham J, Koeshendrajana S, Muawanah U, Nugroho D, Anna Z, Mira, Ghofar A, Zulbainarni N, Gaines SD, Costello C.
Nature Ecology and Evolution (In press)

Automatic Identification System (AIS) data
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Cabral RB, Mayorga J, Clemence M, Lynham J, Koeshendrajana S, Muawanah U, Nugroho D, Anna Z, Mira, Ghofar A, Zulbainarni N, Gaines SD, Costello C.
Nature Ecology and Evolution (In press)

Kroodsma et al. (2018) Science 359: 904-908.

AIS

August – October 2014 

AIS + VMS

August – October 2014 

http://www.pt-sog.com/ats.html
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AIS + VMS + Nightlight

August – October 2014 
Nightlight image: Elvidge CD, Zhizhin M, Baugh K, Hsu FC (2015). Remote Sensing 7: 3020-3036.

AIS + VMS + Nightlight

August – October 2014 
Nightlight image: Elvidge CD, Zhizhin M, Baugh K, Hsu FC (2015). Remote Sensing 7: 3020-3036.

Reduction of 20-50%

35% reduction

Cabral RB, Mayorga J, Clemence M, Lynham J, Koeshendrajana S, Muawanah U, Nugroho D, Anna Z, Mira, Ghofar A, Zulbainarni N, Gaines SD, Costello C.
Nature Ecology and Evolution (In press)

Cabral RB, Mayorga J, Clemence M, Lynham J, Koeshendrajana S, Muawanah U, Nugroho D, Anna Z, Mira, Ghofar A, Zulbainarni N, Gaines SD, Costello C.
Nature Ecology and Evolution (In press)
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Skipjack tuna

Skipjack: https://upload.wikimedia.org/wikipedia/commons/d/d9/Katsuwonus_pelamis.png

+14%

-37%

-59%

+12%

-52%

-64%

Benefits of addressing IUUF

Desired state

Addressing IUUF in APEC 
regions

Key message

• Addressing IUUF in APEC regions can 
narrow the gap to fishery 
sustainability -- fisheries reform 
would become much more feasible

• National and regional strategies are 
needed to address IUUF and recover 
fisheries 

• New technologies are available to 
support strategies against IUUF

Thank You

Reniel Cabral 
Email: rcabral@ucsb.edu


