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Game et al. (2009) [1] argue “that recent advances across conservation, oceanography and
fisheries science provide the evidence, tools and information to... confirm [pelagic] MPAs as defensible
and feasible instruments for pelagic conservation”. While we agree that pelagic MPAs merit a
scientific examination of their potential uses as part of a diversified approach to marine management,
reasonable caution must be applied to their implementation and expected benefits. Game et al. (2009)
provide an overview of many of the issues, challenges and potential solutions for pelagic MPAs,
however we believe that some challenges are likely to be more difficult and costly to resolve than the
authors suggest. Here, we consider two such challenges: defining “targeted” MPAs and enforcement.
The great mobility of most pelagic species obliges pelagic MPAs to be either exceedingly large
or target areas where susceptibility to anthropogenic impacts are higher, such as nursery or spawning
zones. The excessive costs of creating very large reserves suggests that the targeted approach is more
likely to be implemented. To work, the populations concerned must have high site fidelity as modeling
results indicate that even moderate spill-over from reserves significantly reduces MPA benefits [2,3].
While some pelagic species show the levels of site fidelity necessary for “targeted MPAs”, this is not
always true. For example, though temperate tuna species often aggregate in warmer waters for
reproduction [4], many tropical tuna species, such as skipjack Katsuwonus pelamis [5], do not exhibit
clear spawning or feeding migrations. This suggests that the effectiveness of targeted MPAs is likely to
be species and/or region specific, and could lead to undesirable selection for MPA residency [6].
In addition to the questions linked to the ecological complexity of pelagic resources, effective
governance is a major impediment to pelagic MPAs. Game et al. (2009) argue that enforcement of
“spatial restrictions might be easier than catch or gear restrictions”. However, two recent examples
from the Atlantic and Indian Oceans demonstrate that offshore MPA enforcement will be challenging.
In the late 1990s, a time-area closure was proposed by the European fishing industries and
implemented by purse-seine tuna fisheries in the Gulf of Guinea in an attempt to decrease juvenile
catch [7]. This moratorium was largely observed by members of the ICCAT regional fisheries

management organization (RFMO), but South Korean fishers working under the flag of Ghana largely
ignored the closure despite ICCAT membership and the implementation of observer programs. This
lack of compliance limited the willingness of European fishermen to maintain the protection plan and
made scientific assessment nearly impossible, finally resulting in the near abandonment of the temporal
closure in 2005 (reduction in size and from three to one month per year [8]).
Over the last several years, Somali pirates have significantly impacted the Indian Ocean (IO)
tuna fleets [9]. In 2007, European and associated flags purse-seiners agreed not to fish in zones of
pirate activity, essentially creating a MPA over a zone that normally represents about 38% of their
catch. The wide observance of this “MPA” (Fig 1) demonstrates that a technologically-sophisticated
and well-organized fishery can observe a pelagic MPA (given appropriate “incentives”). However, the
world's military might has not stopped the pirates for many reasons, some of which are also
characteristic of illegal, unreported and unregulated (IUU) fishing: pirates do not use sophisticated
technology, are associated with countries lacking enforcement infrastructures and use smaller boats that
are harder to track. The Somali example suggests that, at this point in time, pelagic MPAs are unlikely
to be more effective at combating IUU fishing than conventional methods.
Despite these challenges, pelagic MPAs are rapidly becoming a reality [10]. We believe these
efforts are a positive attempt to diversify management. Nevertheless, there is potential to do
considerable harm by moving too quickly with wide-scale implementation. MPAs can generate a false
sense of security, particularly when arbitrary target percentages are used [11,12], assessment strategies
are not developed and pelagic MPAs have the real potential to be used as cover for increased
anthropogenic pressure elsewhere. Based on these dangers, we feel that the utmost attention must be
paid towards developing a tempered and science-driven analysis of the uses and abuses of pelagic
MPAs.
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Figure Captions

Fig 1 VMS readings of French purse-seine boat positions from the third quarter of 2008. Positions,
which include both transit and fishing locations, are indicated by black dots. The outline of
Somalia is in blue with its economic exclusion zone (EEZ) indicated by a dashed blue line. The
green curve shows the agreed limit of the no-fishing zone at the time (300 n.m. from Somali
coast; it has since been extended). Red numbers show the expansion of pirate attacks on French
purse-seiners since 2008: (1) 14-May-2008, (2) 11-Sep-2008, (3) 13-Sep-2008, (4) 20-Feb2009, (5) 23-Feb-2009, (6) 20-May-2009.

