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When I was a student, the graph below 
was the picture we were taught of fisheries 
management
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Then came …
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Fisheries, when badly managed (by governments) tend to 
self-destroy, as shown in this graph, illustrating a Canadian 
tragedy that is being duplicated all over the world.  

And it 
goes 
on!



FAO’s invention…

…taken over by the Sea Around Us…

…continues to be used by FAO (source: SOFIA 
2016)



… and finally:
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The Toolkit of Fisheries Managers

1) Input controls (gear restrictions, spatial 
restrictions, overall effort limits, etc.) and 
their pros and cons;

2) Output controls (landing restriction, 
TAC/quotas, ‘catch shares’, ITQs), and 
their pros and cons.

Important here: C = F*B
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There are numerous examples of rebuilt stocks, 
e.g., cod in the North Sea 



Median biomass relative to Bmsy  in E.U. stocks 

Analysis of 397 stocks in European Seas and adjacent waters (Froese et al. 2016 ; report to Oceana)



Top-down management, when consistent, can 
reduce fishing pressure, i.e., reduce F               
to Fmsy, for example in the North Sea...

Analysis of 45 stocks in European Seas and adjacent waters (Froese et al. 2016; report to Oceana)



Another of fisheries governance is the setting of 
marine protected areas. Those that we have in the 
North Atlantic, at the onset on the 21st century, are 
shown in green …



Marine protected areas were early seen as part of the solution. 
There were many, but most of them were tiny, and their growth 
started from a small base… 
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1% of world ocean area 
(growth rate ~ 5% year-1)

Wood et al. (Oryx, 2008) 

2,700 MPAs cover less than 1 km2



Thus, the growth of the global MPA network 
was so slow that all targets would be missed…

Wood et al. (Oryx, 2008)



Name of MPA/Marine reserve Country                                   Area (km2)

Phoenix Islands Protected Area                                                    Kiribati                                          408,342
Great Barrier Reef Marine Park                                                   Australia                                         343,480
Papahanaumokuakea Marine National Monument             United States                                     334,154
Mariana Trench Marine National Monument                       United States                                     247,179
Pacific Remote Islands Marine National Monument           United States                                     212,788
Prince Edward Islands Marine Protected Area                      South Africa                                      180,633
Kermadec Benthic Protection Area                                         New Zealand                                     164,840
Macquarie Island Commonwealth Marine Reserve                 Australia                                         161,895
Galapagos Marine Reserve                                                           Ecuador                                         137,975
Franz Josef Land Zakaznik                                                               Russia                                           123,877
Antipodes Transect Benthic Protection Area                         New Zealand                                     110,565

However, the declaration of very large marine reserves 
has changed the trend…



Global Distribution of Marine Protected Areas

Wood et al. (Oryx, 2008, with updates)





Then there is Ray Hilborn, who can always be counted on to 
argue that we don’t need MPAs. Here, in Nature no less, he 
writes that we don’t need marine protection because we have 
‘fisheries management’- as if fisheries management was meant 
to protect biodiversity…



Trends in the observed and 
projected global coverage of 
marine protected areas 
(MPAs). (a) Data from 
Wood et al. (1960-2006), 
showing the observed and 
projected increase; (b) 
Observed (1960-2014) and 
accelerated increases, then 
back to 4.6% per year 
growth rate; (c) hypothetical 
increase of global marine 
protected areas in the 
Sargasso Sea, (d) the High 
Arctic and the area of the 
Southern Ocean managed 
by the CCMLAR, and (e) 
the global high seas . 

Boonzaier, L. and D. Pauly. 
Marine protection targets: an 
updated assessment of global 
progress. Oryx, The 
international Journal of 
Conservation , 2015)



The argument that even 
large marine reserves would 
fail to protect migratory fish 
such as tuna doesn’t hold, 
because the simulation 
models so far used to test 
the effect of closures did not 
include evolution, i.e., that 
more sedentary fish will be 
suffering less from fishing, 
and thus, over time, will 
tend to become more 
abundant (Mee, J., S. Otto 
and D. Pauly 2016).



This graph highlights the crucial
role of small-scale fisheries, so
far often neglected.

Indeed, we would achieve most
stated aims of fisheries
management plans (particularly
their social aims) by dedicated
access arrangements for small-
scale fisheries, and termination
of industrial subsidies.

Finally:
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