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Where’s the Catch? Shifting Stocks, International Fisheries Management
and the Climate Change Conundrum
Richard Caddell
‘[I]t is a well-established principle of the law of nations that the state of things that actually
exists and has existed for a long time should be changed as little as possible’.1
‘[F]isheries face a serious new challenge as climate change drives the ocean to conditions not
experienced historically’.2

I. Introduction
The divergent subjects of multilateral regulation represented within this volume stand as a
formidable testament to the breadth of the contribution made by Robin Churchill to the study
of international law over the course of the past five decades. It may nevertheless be suggested
that his extensive and enduring legacy of scholarship is most prominently and thematically
associated with the law of the sea and international environmental law. Within this context,
and positioned at one of the many points of the porous frontier at which these two broad areas
of international law intersect and commingle, Churchill’s work has been of particular value in
advancing the literature on the law of international fisheries, which continues to occupy a
central concern in the regulation of marine resources. This chapter accordingly examines the
contemporary management of global fish stocks as a fitting achievement of international law,
albeit one that reflects many of the inherent strengths and frailties of multilateral governance
canvassed elsewhere in this book.
Viewed panoramically, Churchill’s work on these issues has encapsulated three broad themes.
In the first instance, he has engaged strongly with the perennial difficulties encountered in
securing compliance with important unifying obligations. A clear sense of fair play has long
permeated Churchill’s writings and, while pragmatic as to the drivers and incentives that tempt
individual operators to disregard the law, he has maintained a firm belief that cherry-picking
compliance with international commitments should not be tacitly accepted as the cost of doing
multilateral business.3 Moreover, and allied to this, Churchill has also concentrated on the role
that dispute resolution can – and should – play in these endeavours, both as a means of
promoting compliance and in advancing a workable and consistent interpretation of key
instruments.4 Secondly, the coherence of international governance structures has also been a
core consideration, notably in promoting institutional efficiency and in securing the legitimacy
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of multilateral machinery.5 Thirdly, Churchill’s work has retained a foundation of concern for
the health of the (marine) environment and the role that law can play in facilitating its longterm protection, while also remaining acutely mindful of its structural and normative
limitations.6
Arguably the most pressing current issue that prospectively unites these common themes is the
threat posed to marine ecosystems by climate change. One of the cornerstone accomplishments
of modern international law has been the further codification of the law of the sea, primarily
through the adoption of the United Nations Convention on the Law of the Sea 1982.7 This
framework has had a profound impact upon the governance of ocean space and has brought a
considerable degree of normative clarity to the politically-charged question of entitlements to
marine living resources. Nevertheless, the maturation of international fisheries law has
provided no panacea to the problems facing global fish stocks,8 which remain in a troubling
state and with concerns consistently raised by overfishing, excessive capacity, environmental
damage and serial non-compliance. These regulatory shortcomings are compounded by the
present and future impacts of climate change and associated processes upon fisheries
resources,9 which will exacerbate current management deficiencies and exert unprecedented
pressures upon long-standing legal structures. One particularly pressing new challenge in this
respect pertains to the changing distributional patterns of many fish and inter-dependent
species, influenced by rising sea temperatures and ocean acidification, with current projections
indicating their eventual displacement to deeper waters and the Polar Regions. This will
inevitably have profound implications for future fisheries management, as some states
experience an influx of new stocks while others endure a net loss of resources. While
international law has brokered a series of solutions to past problems of access and allocation,
the challenges posed by climate change threaten to undermine these hard-won achievements.
The future success of international fisheries management will therefore hinge upon the
development of far-sighted legal and management solutions to mitigate these impacts, in a
context of scientific and political uncertainty and demands for increased flexibility in the
regulation of marine living resources.
This contribution therefore considers how international law has responded to climate-induced
shifts in fish stocks, an issue that will become increasingly exigent over the course of the
coming decades. To this end, this chapter first outlines current and prospective trends in the
distribution of commercially significant fish stocks and the limitations of current legal
instruments in confronting these shifts. This chapter then examines some of the more promising
achievements of international law in promoting the anticipatory management of shifting
fisheries. Subsequently, this chapter evaluates the current unsatisfactory treatment of climate
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change concerns by regional fisheries management organisations (RFMOs), before identifying
further areas in need of concerted attention for the international framework in addressing the
regulatory challenges posed by the impacts of climate change upon global fish stocks.

II. Shifting Fish Stocks and the Limits of Current Legal Frameworks
The elaboration of a framework for the governance of international fisheries resources under
the LOSC and associated instruments may be rightly considered a distinct achievement of
international law, albeit one that is qualified by ambiguity and persisting lacunae. Fisheries are
addressed within two separate Parts of the LOSC, engaging rights and duties of states within
their Exclusive Economic Zones (EEZ) and on the high seas respectively. With regard to the
EEZ, coastal states exercise sovereign rights for the purpose of exploring and exploiting,
conserving and managing natural resources, including fisheries.10 Nevertheless, these rights are
tempered by a series of obligations aimed at conserving stocks of marine living resources and
promoting their optimal utilisation. Under Article 61(1) a coastal state is charged with
determining the total allowable catch (TAC) of fish in its EEZ, and is required, ‘taking into
account the best scientific evidence available to it’ to institute proper conservation and
management measures to ensure that stocks are not endangered by over-exploitation.11 Such
measures are intended to maintain or restore populations at levels that are capable of supporting
exploitation at maximum sustainable yield (MSY), specifically taking into account ‘relevant
environmental and economic factors’ as well as fishing patterns, the interdependence of stocks
and ‘generally recommended international minimum standards’,12 while also considering the
effects of harvesting on those species that are associated with or dependent upon the target
stock.13
Article 62 obliges coastal states to promote the objective of optimal utilisation without
prejudice to these preceding criteria.14 To this end, coastal states are to determine their capacity
to harvest the fish stocks located within these waters and grant access to other states to any
surplus,15 an often lucrative application of EEZ entitlements. Allocative decisions in this
respect are considered to be an exercise of the sovereignty of the coastal states over the natural
resources of its EEZ and are accordingly in principle non-justiciable, lying outside the broad
framework of compulsory dispute resolution elaborated under the LOSC,16 subject to rather
limited requirements to consider the interests of landlocked and geographically disadvantaged
states in the process17 and the need to minimise economic dislocation for those constituents
that had played a key role in the development of the fishery in question.18 In accessing the
surplus, foreign fishers must comply with pertinent conditions and regulations that may be
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elaborated19 and enforced20 by the coastal state. With a modest volume of catches occurring
solely on the high seas,21 these provisions are thus of enduring significance in framing
international rights and responsibilities over the exploitation of fish.
Beyond the confines of national jurisdiction, fishing has long been recognised as one of the
fundamental freedoms of the high seas, a position currently enshrined in Article 87(1), albeit
tempered by the requirement to exercise ‘due regard’ for the interests of other states and rights
pertaining to the International Seabed Area.22 This is further constrained in principle by the
need to adhere to pertinent obligations applied within23 and beyond the letter of the LOSC. As
far as the 1982 Convention is concerned, states have a duty to take – either individually or in
cooperation with others – such measures as may be necessary for the conservation of the living
resources of the high seas.24 While nebulously drawn, these requirements substantively mirror
the core elements of the EEZ regime and aim to secure a consistent harvest of fish at MSY,
taking into consideration the ecological coexistence of fish stocks and their wider ecosystems.25
Although fishing on the high seas is technically open to all states, irrespective of capacity or
coastal presence, such fisheries have been the preserve of a relatively small number of states
in practice.26
Fish nevertheless have little respect for presumptive human-drawn boundaries. Few
commercially significant stocks are ‘discrete’, in that they are confined purely to the high seas27
or are located exclusively within the jurisdictional waters of a lone coastal state. Fish are
predominantly either transboundary in nature, in that they regularly move between the EEZs
of two or more coastal states, or are straddling stocks that transit between at least one EEZ and
the high seas, while others pursue extensive migratory routes that see them traverse a series of
maritime boundaries, both within and beyond the confines of national jurisdiction.
Collectively, these species are addressed under the rather insipid wording of Article 63, which
requires States to ‘seek, either directly or through appropriate sub-regional or regional
organisations to agree on the measures necessary’ for the conservation of such stocks. Similarly
perfunctory obligations are established under Article 64 in respect of highly migratory species,
for which states are to ‘cooperate … with a view to’ ensuring the conservation and management
of sixteen named families of species, primarily tunas, defined as such in Annex I to the
Convention. In principle, the small number of species currently designated ‘highly migratory’
could be extended, although in practice the protracted amendment processes of the LOSC
appear unlikely to be successfully pursued28 and the list is thus expected to remain closed to
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other species, irrespective of biological behaviour. The tone of Article 64 appears oriented
towards the regulation of specific fish, although its interpretation has been muddied by its
lingering application to a small number of marine mammals due to complexities in its drafting
process.29 Ultimately, these ambiguities illustrate an overarching trend, noted with gentle
understatement by Churchill, that ‘many of the fisheries provisions of the LOSC are broadly
drawn and lacking in precision’.30
The deficiencies of Articles 63 and 64 have been addressed to a considerable extent by the
adoption of a specific Implementation Agreement to further elaborate guiding principles and
commitments regarding these important fish species.31 The UNFSA, which provides normative
supplementation to the fisheries regime of the LOSC yet remains a self-standing treaty,32 has
been of significant operative value in advancing international fisheries management. The
UNFSA does not prescribe specific management measures for fisheries. Instead, its value lies
in its articulation of overarching governance expectations for current and future RFMOs,
notably through enhanced transparency, participatory and administrative practices.33 It has also
been instrumental in promoting the ecosystem-based34 and precautionary35 approaches to
fisheries that had been broadly absent from preceding instruments, elaborating expectations for
securing compatibility between conservation measures adopted in respect of the high seas and
areas under national jurisdiction,36 as well as elucidating enforcement duties37 and dispute
resolution38 requirements. Most significantly the UNFSA has provided a regulatory template
for the constituent treaties of new RFMOs to follow,39 while also inspiring older structures to
‘retro-fit’ clearer environmental obligations into their respective mandates,40 thereby
entrenching these requirements as core expectations of rational governance for transboundary
stocks. Indeed, as Harrison observes, the principles established under the UNFSA ‘not only
provide a check-list for evaluating the functioning of fisheries cooperation, but they also
provide an important baseline for states when negotiating the establishment of new cooperative
mechanisms, whether they apply to straddling and highly migratory stocks or discrete high seas
stocks’.41
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Notwithstanding these developments, the fisheries provisions of the LOSC – and indeed those
of the UNFSA – operate largely on the assumption that fishing grounds will remain
fundamentally static and predictable and that fish stocks will continue to provide a perpetual
bounty of resources at MSY. However, it is has become increasingly evident that the impacts
of climate change and associated processes are challenging these assumptions. Rising sea
temperatures and ocean acidification are influencing the current and projected distribution
patterns of fish species, with many stocks now ‘undergoing phenological and geographical
shifts as a result of warming’.42 These shifts are gradual but nor are they negligible, with fish
and other inter-dependent marine species moving into new areas at a rate of up to 70
km/decade.43 Current predictions indicate a general trend towards the eventual displacement of
numerous fish species to deeper ocean waters and the Polar Regions,44 with a corresponding
reduction in catch potential in the Tropics.45 Indeed, warm-water species have been represented
in elevated numbers in global catches in recent years,46 a trend that has been primarily attributed
to the increased geographical range of these fish caused by rising ocean temperatures.47
Distributional shifts are becoming apparent on a regional basis for particular species,48 but their
impacts have been most keenly felt on a more national level, with temperature spikes and
localised heatwaves having prompted the displacement of substantial volumes of biomass in a
number of key fishing locations,49 which has considerable socio-economic implications for
particular constituencies in both developed50 and developing51 countries.
Significant adjustments to the compositions of national EEZs are likely to result from climateinduced shifts in the mid- and long-term future. Much depends upon the ultimate rate of
warming,52 but permanent changes to the distribution of marine species are expected even if
there is full and universal compliance with the more ambitious elements of current climate
change targets.53 The displacement, to at least some degree, of stocks previously present in the
national EEZ of one state into that of another is projected to occur in up to 35% of all present
EEZs by 2100.54 These readjustments will have profound economic, social and international
relations consequences. Inevitably, shifting stocks will present inviting commercial
possibilities for coastal states gaining an influx of new resources, particularly in more
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temperate and northerly waters.55 This will nevertheless come at the expense of jurisdictions
that can often ill-afford such losses, either nutritionally,56 economically,57 industrially58 or
biologically.59 Indeed, such adjustments are projected to be most acute in the Tropics,60 South
Pacific61 and East Asia.62 As Dubik et al. observe, the ‘geographic movement of resources
across political boundaries has important implications for whether and how fishers “follow the
fish”, the potential social impacts of fish and fishery shifts, and governance response’.63 In this
respect, concerns have already been raised over the scope for both legal64 and physical65
conflict over shifting fisheries resources.
Despite these present and future trends, the core framework of the law of the sea provides few
clear answers to the governance challenges posed by shifting stocks. There is an evident
disconnect between legal regimes concerned with climate change on the one hand, and oceans
governance on the other. Interactions between these two frameworks have been ‘muted at
best’66 and primarily confined to the realms of soft law, 67 while the marine sphere has been
regularly marginalised in multilateral efforts to confront climate change.68 Similarly, as
products of their respective eras, climate change and associated processes such as acidification
are not directly considered within the terms of the LOSC or its current Implementation
Agreements. This is particularly true of the UNFSA, whose provisions make no express
mention of climate change, while as noted below, RFMOs have also proved slow to embrace
this as a core concern. Nevertheless, certain provisions of the UNFSA could be read
expansively to promote a degree of further attention towards these issues. Notably, parties
recognise the need to ‘assess impacts of fishing, other human activities and environmental
factors on target stocks’69 as an operative principle, while in applying the precautionary
approach to fisheries, states are to take into account ‘existing and predicted oceanic,
environmental and socio-economic conditions’70 in reviewing uncertainties related to fishing.
These are nevertheless permissively and vaguely framed and provide little compulsion to
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address stock shifts as a regulatory priority. Ultimately, even the most activist interpretations
of the UNFSA acknowledge that there are formidable obstacles to its ability to promote greater
accountability and mitigative relief for the impacts of climate change,71 and strong reservations
remain over the ability of such instruments to be manipulated into more ecologically crusading
territory.72
Likewise, the LOSC is essentially silent on this issue, although its environmental provisions
are being (re-)interpreted with increasing dynamism to integrate climate change concerns more
explicitly within the mandate of a living instrument.73 Of its specific fisheries provisions, only
Article 62(3) offers – albeit indirectly – a potential basis to address a prospective change in the
location of fisheries resources, by requiring a coastal state to consider ‘ all relevant factors,
including, inter alia … the need to minimize economic dislocation in States whose nationals
have habitually fished in the zone or which have made substantial efforts in research and
identification of stocks’. This commitment was originally intended to mitigate the impact upon
fleets that had regularly fished in locations that, prior to the recognition of the EEZ concept
under the LOSC, had constituted areas of high seas and had now been repatriated as a new zone
of national jurisdiction. In principle, Article 62(3) balances the ‘loss’ of these fish to the global
community by requiring the coastal state to share that portion of the TAC that is surplus to its
domestic nutritional requirements. In so doing, this provision applies non-exhaustive and nonhierarchical criteria to guide the allocation of any surplus, although few clear principles beyond
the economic self-interest of the coastal state appear to have influenced the national application
of Article 62(3) in practice.
The malleability of Article 62(3) in addressing changing fishing patterns has received little
consideration to date. The current direction of judicial travel suggests a narrow interpretation
of the coastal state’s obligations towards interested foreign fishers, at least in the context of
those claiming to have fished ‘habitually’ within the EEZ.74 Even so, there are indications that
individual coastal states may be prepared to interpret this obligation in a more inclusionary
manner, albeit guided by financial or political advantage. One notable context is the post-Brexit
position of fishing vessels flagged to the remaining Member States of the European Union,
which can demonstrate a long-standing presence in the EEZ of the UK through their
participation in the Common Fisheries Policy and may thus advance a tenable case for having
met the requirements of this provision. Although fisheries negotiations in the Brexit process
are likely to remain a complex and inflammatory issue, the UK government suggested at an
early stage that it was receptive to this interpretation of Article 62(3), which has been advanced
by a number of EU fishing interests.75 Nevertheless, this may be alternatively viewed as
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reflecting a sense of realpolitik, where a coastal state accustomed to making accommodations
for particular fishers chooses to maintain access to its EEZ in the unique context of withdrawal
from a regional economic integration organisation and with fishing entitlements leveraged
against a series of broader negotiating objectives. Moreover, this is not reflective of the position
of states attempting to gain access to a stock that has translocated into a neighbouring area of
national jurisdiction.
The South China Sea award only addressed the position of pre-existing fishing activities. The
second and alternative prong of Article 62(3) concerning those who have materially contributed
to the development of a fishery, would appear to offer more assistance to a state seeking access
to a stock that has started to shift out of its own EEZ and into that of another. In this instance,
it would be open to the state losing fish to argue that it had made the requisite efforts in
researching and identifying the stock by previously managing those resources in its own
jurisdictional waters. In such a case, the state gaining fish would in principle be required to
consider this in determining access to any surplus. This does not guarantee access to the
displaced fish, however: there may be no surplus to distribute, a shifting stock that has been
previously unfished in these waters might instead be treated as a ‘new’ fishery (which, as
observed below, would be subject to minimal catches and more restrictive oversight), there
may be little commercial interest in permitting access or, indeed, the relevant authorities may
validly consider that any economic dislocation has ultimately been minimal. States seeking a
more privileged degree of access to fish based on the circumstances of Article 62(3) therefore
appear best advised to pursue a distinct bilateral arrangement with the other state in question.76
Ultimately, this scenario will be optimally resolved through far-sighted and adjustable
allocative arrangements between the states in question,77 although as noted below few such
examples exist at present.

III. Shifting Stocks and the Pre-emptive Management of Fisheries Resources
Notwithstanding concerns over the lack of express consideration for the implications of climate
change within the broad fisheries framework of the LOSC, a number of legal instruments and
regimes have developed proactive and valuable mechanisms with the scope to address some of
the issues raised by distributional shifts in fish stocks. In this regard, two broad contexts are
especially relevant. Firstly, an array of provisions and policies have been elaborated to regulate
the establishment of ‘new’ fisheries, which provides a precautionary and graduated basis to
manage a potential influx of commercially attractive new species. Secondly, states have
demonstrated their capacity to negotiate pioneering legal instruments and approaches to govern
areas in which commercial fishing remains a theoretical proposition at present but may become
more tenable in future decades due to climate-driven stock shifts.
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Fish stocks that have been displaced across international boundaries due to changing ocean
conditions may represent a resource that has been previously unexploited within that
jurisdictional area. Individual states are now increasingly able to contemplate the sustained
harvesting of species that have historically had a fleeting or inconsistent presence in their
national waters or were not formerly available in sufficient numbers to constitute an
economically viable fishery.78 Traditionally, international law has been slow to restrain a
collective frontier mentality towards unregulated marine living resources,79 which has inflicted
considerable damage upon fish stocks in locations subject to previously limited oversight,
notably in areas beyond national jurisdiction80 and the deep-sea environment.81 Prior to the
adoption of the UNFSA, the pursuit of new fishing opportunities had also been subject to
minimal regulation. Since the mid-1990s, however, a discernible set of rules and principles has
emerged to regulate new fisheries,82 which has provided a valuable management tool to address
adjustments in fishing patterns and practices caused inter alia by shifting stocks.
The regulation of emerging fisheries is now an integral part of the precautionary approach to
fisheries management promoted under the UNFSA. At a preliminary stage in the negotiations
it was recognised that there was a strong commercial and nutritional interest inherent in
promoting alternative fishing opportunities, although such activities came with a significant
degree of attendant scientific uncertainty and ecological risk.83 Historically, new fisheries were
instituted with little data – or thought – as to the prospective impacts of fishing on the target
stock, non-target species and associated ecosystems, frequently resulting in a pattern of boomand-bust as lasting damage was inflicted upon finite resources before meaningful regulation
could be applied to these activities. The UNFSA fills this lacuna by imposing restrictions upon
the parameters of intended new fisheries, envisaging that conservation measures will be applied
and subsequently eased as a fuller picture of the impacts of such fisheries progressively
emerges. To this end, Article 6(6) provides:
‘[f]or new and exploratory fisheries, States shall adopt as soon as possible cautious
conservation and management measures, including, inter alia, catch limits and effort
limits. Such measures shall remain in force until there are sufficient data to allow
assessment of the impact of the fisheries on the long-term sustainability of the stocks,
whereupon conservation and management measures based on that assessment shall be
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implemented. The latter measures shall, if appropriate, allow for the gradual
development of the fisheries.’
The concept of a ‘new’ or an ‘exploratory’ fishery is not elaborated further within the UNFSA,
and indeed remains definitionally inconsistent across a range of regulatory bodies. Article 6(6)
was heavily influenced by the contemporaneous elaboration of parallel policies by the
Commission on the Conservation of Antarctic Marine Living Resources (CCAMLR), which
remains the most prominent regulator of these specific fisheries. CCAMLR’s more ostensible
ecosystem-based mandate84 renders it unique within the firmament of international fisheries
regulators85and prior to the adoption of the UNFSA it was arguably the only body with the
requisite authority to pioneer a more conservation-oriented approach to fisheries.86 While the
UNFSA provides little guidance on the implementation of this requirement, its value lies in its
guiding influence as a template for the competences of subsequent RFMOs. In this respect, the
post-UNFSA RFMOs have included express provision for the regulation of new and
exploratory fisheries within their constituent treaties – notably the Western and Central Pacific
Fisheries Committee (WCPFC),87 South-East Atlantic Fisheries Organisation (SEAFO),88
Southern Indian Ocean Fisheries Agreement (SIOFA),89 South Pacific Regional Fisheries
Management Organisation (SPRFMO)90 and the North Pacific Fisheries Commission
(NPFC)91 – which may not have occurred as readily otherwise.
The first formal regulatory expectations for states seeking to develop new fisheries beyond
national jurisdiction were formulated by CCAMLR in 1991,92 applying to fisheries for which
‘information on distribution, abundance, demography, potential yield and stock identity from
comprehensive research/surveys or exploratory fishing’ or catch and effort data had not been
submitted. Where a new fishery is proposed, the Member in question is required to provide
notice of its intent to fish three months in advance of the next regular CCAMLR meeting.93
The applicant is also required to submit a Fishery Operation Plan, which will include a full
outline of the nature of the new fishery, its location, target species, gear to be used and proposed
minimum catch levels, alongside biological information on the target species, potential bycatches, comparable data from similar fisheries and possible impacts upon vulnerable marine
ecosystems, especially benthic communities.94 Proposals are contingent upon a commitment to
implement a Data Collection Plan that may be established for that fishery by the Scientific
Committee; such fishing opportunities may then only be undertaken by vessels that are suitably
84
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equipped and configured to comply with all relevant conservation measures. Once a new
fishery has been instituted, it becomes an ‘exploratory fishery’ in subsequent years.
Exploratory fisheries retain this status unless and until sufficient information is forthcoming to
evaluate the distribution, abundance and demography of the target species so as to provide an
estimate of the fishery’s potential yield, to review the impacts of the fishery upon dependent
and related species and to allow the Scientific Committee to formulate and provide advice to
the Commission on appropriate harvest catch levels, as well as effort levels and fishing gear,
where appropriate.95
New and exploratory fisheries therefore operate on a quid pro quo whereby a limited degree of
fishing is permitted in exchange for the assiduous collection of agreed data on both the stock
structure and the ecosystem impacts of fishing. Participation in new and exploratory fisheries
in the CCAMLR Area is conditional upon a record of good conduct, with access denied to any
vessel that has been listed as having participated in Illegal, Unreported or Unregulated (IUU)
fishing,96 while exploratory privileges do not appear to generate preferential access to these
resources if the fishery is later recategorized as a commercial enterprise.97
Seven exploratory fisheries are currently active within the CCAMLR Area, most having been
established in the late 1990s, although none have graduated through the Article 6(6) process
and transitioned into commercial fisheries. Although compliance with the broad requirements
of new and exploratory fisheries has been generally high, meeting the data collection
requirements incumbent in the CCAMLR rules has proved to be a protracted and challenging
process. Participation in these endeavours has been variable and relatively few have yet
returned the volumes of data conducive to a relaxation of these conditions.98 This is partly
attributable to the operational and financial difficulties inherent in undertaking developmental
fishing in remote and hostile areas of the Southern Ocean, although concerns have been
expressed that fishers have prioritised the collection of data concerning stock structures over
the environmental impacts of harvesting, or have failed to return necessary data from these
activities.99 CCAMLR has traditionally declined to sanction poor data collection practices
within exploratory fisheries, although this has clearly tested the patience of individual
participants who have advocated a more punitive approach.100 Only one such fishery, located
in the Ross Sea, has approached the threshold requirements for a review of its exploratory
status, although political approval has proved to be more elusive. Nevertheless, considerable
scientific misgivings have been expressed as to the lack of adaptive capacity of the system and
deficiencies in ecosystem monitoring,101 and any eventual transition to commercial
management would seemingly involve little easing of the current regulatory conditions.
These shortcomings aside, the approach taken to new and exploratory fisheries has provided a
practical mechanism to help mitigate the scientific uncertainty inherent in shifting
distributional patterns and an extension of fishing effort into new areas. The CCAMLR model
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has been incorporated largely verbatim into the practices of other RFMOs,102 while similar
approaches have been adopted in national policies, applying principles – if not necessarily
terminology – reminiscent of the Antarctic arrangements.103 This provides a precautionary
basis for addressing new stocks that may be unfamiliar to the RFMO in question – an issue of
particular pertinence to the high seas, where less than five percent of fish species are currently
subject to scientific assessment104 – and can plug a potential regulatory vacuum pending more
measured consideration.105 Indeed, the regime of exploratory fisheries has provided a helpful
mechanism to partially manage the ingress of particular species – and fishers – across the
jurisdictional boundaries of RFMOs pending more formalised cooperation between governing
bodies, as illustrated by the relationship between CCAMLR and the Commission for the
Conservation of Southern Bluefin Tuna (CCSBT) discussed further below.

Pre-emptive fisheries management
As noted above, projections overwhelmingly indicate a concerted Poleward shift of marine
living resources due to climate change. A number of northerly states have experienced an influx
of fish and other marine species in recent years, raising expectations that the Arctic may
constitute the ultimate destination for a number of displaced stocks.106 While the extent of this
potential biomass windfall remains uncertain – indeed, changing ocean conditions may
ultimately create as many new biological impediments to Arctic colonisation as they remove107
– this phenomenon has played out against a backdrop of increasing industrial ambition for the
Arctic, as the receding ice coverage has generated tantalising economic opportunities and
attracted the attention of a growing number of enterprising states from within and beyond the
region.
Arguably the most ambitious regulatory initiative towards addressing shifting fish stocks has
been the development of arrangements towards managing future commercial fisheries in the
Central Arctic Ocean. A universally accepted definition of the ‘Arctic’ remains elusive,108 and
the array of states most appropriately entitled to drive regulatory processes for these waters
remains subject to enduring controversy.109 Although a series of bodies technically exercise
fisheries competence within parts of the areas beyond national jurisdiction in the Arctic region,
this location has remained studiously unregulated to date.110 Between 2008 and 2015, the
102
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coastal states comprising the ‘Arctic Five’ (Canada, Denmark, Norway, Russia and the US)
convened a series of meetings on the prospective regulation of Arctic fisheries, resulting in a
Declaration Concerning the Prevention of Unregulated High Seas Fishing in the Central Arctic
Ocean,111 pledging to apply the precautionary approach to develop interim measures to deter
unregulated fishing.112 Between 2015 and 2018 they were joined by China, the EU, Iceland,
Japan and South Korea in a ‘Broader Process’ of negotiations towards elaborating a more
formalised basis to pursue this objective, culminating in the conclusion of the Agreement to
Prevent Unregulated High Seas Fisheries in the Central Arctic Ocean on 3 October 2018.113
The CAOFA is a concise document that recognises that although ‘commercial fishing is
unlikely to become viable in the high seas portion of the central Arctic Ocean in the near
future’, the ecosystem is changing ‘due to climate change and other phenomena’, thereby
justifying precautionary consideration of the present and prospective fish stocks of the
region.114 The objective of the Agreement is therefore to ‘prevent unregulated fishing in the
high seas portion of the central Arctic Ocean through the application of precautionary
conservation and management measures as part of a long-term strategy to safeguard healthy
marine ecosystems and to ensure the conservation and sustainable use of fish stocks’.115 The
CAOFA is projected to apply to all fish other than sedentary species recognised under Article
77 of the LOSC116 in the waters of the Arctic beyond which states exercise fisheries
jurisdiction.117 The Agreement is scheduled to remain in force for an initial period of 16 years
and is extendable for five-year periods thereafter, until replaced with a more permanent
regional fisheries body if required.118 Participation in the COAFA is currently restricted to the
ten initial negotiating parties, although other states with a ‘real interest’ may be invited at a
later point.119
The Agreement restricts all commercial fishing activities in these waters pending the
elaboration of interim measures or the adoption of specific conservation and management
measures by any ‘regional or subregional fisheries management organizations or arrangements,
that have been or may be established and are operated in accordance with international law to
manage such fishing in accordance with recognized international standards’.120 The parties also
commit to instituting a Joint Program of Scientific Research and Monitoring (JPSRM) ‘with
the aim of improving their understanding of the ecosystems of the Agreement Area and, in
particular, of determining whether fish stocks might exist in the Agreement Area now or in the
future that could be harvested on a sustainable basis and the possible impacts of such fisheries
on the ecosystems of the Agreement Area’.121 While commercial activities are currently
precluded, the parties nonetheless contemplate the pursuit of two distinct categories of fishing
111
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in these waters. In the first instance, a volume of exploratory fishing may be conducted under
specific conservation and management measures to be elaborated by the parties.122
Alternatively, the parties ‘are encouraged to’ undertake research fishing under the JPSRM,
provided that it ‘does not undermine the prevention of unregulated commercial and exploratory
fishing and the protection of healthy marine ecosystems’, with the parties further encouraged
to inform each other of such activities.123 Concerns have nevertheless been raised that this
provision could be abused in a manner reminiscent of the problems experienced with scientific
whaling.124 Indeed, the distinction between ‘research’ and ‘exploratory’ fishing is
fundamentally artificial – both involve restricted fishing activities with specified
methodologies and the reporting of an agreed volume of scientific data – although there has
been a recent trend within RFMOs towards maintaining multiple nomenclature,125 to the
interpretive detriment of policies towards non-commercial fisheries.
Given that the Agreement has not yet entered into effect, fishing arrangements in these waters
remains a point of conjecture. It may be considered likely that the regulation of non-commercial
fishing will mirror that of CCAMLR to at least some degree, given its long-standing experience
in managing such fisheries in analogous Polar waters, its influence on such policies in other
RFMOs and that most of the prospective CAOFA parties are also seasoned CCAMLR
participants. Conversely, the challenges experienced in regulating non-commercial fisheries in
the Antarctic are also likely to be replicated in these waters. Even so, the CAOFA represents a
unique approach to changing marine ecosystems by elaborating pre-emptive controls and
imposing a precautionary ethos ab initio. It is also one assisted by the current lack of entrenched
interests126 and formidable commercial and biological barriers to large-scale fishing, which are
not widely replicated in other areas of the ocean. Nevertheless, the economic temptations of
shifting stocks in the long-term future may represent a significant challenge to this regulatory
approach. Indeed, notwithstanding these arrangements, Russia has recently announced its
intention to establish a commercial fishery for pollock within the Chukchi Sea, with biomass
having expanded dramatically in these waters due to climate change,127 which suggests that
future commercial ambition will increasingly chafe against laudably professed pre-emptive
intentions.

IV. RFMOs and Climate Change
RFMOs remain the preferred vehicle through which the conservation and management of fish
stocks, especially straddling and highly migratory stocks, is to be pursued.128 To date, a loose
constellation of fisheries management bodies has been established in many – but by no means
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all – areas of the global oceans to regulate particular stocks. Despite this coverage, however,
consideration of climate change impacts upon fisheries resources has been patchy and
underwhelming. Indeed, climate change has generally transpired to be a peripheral concern for
most bodies and even the most ecologically prominent fisheries actors have struggled to find
the far-sighted political consensus necessary to address these problems proactively.

Shifting stocks and RFMO interactions
Mirroring current concerns over the propensity for changing ocean conditions to displace fish
stocks across the boundaries of coastal states, RFMOs may also receive an influx of prospective
new species into areas under their competence or, conversely, experience a steady displacement
of stocks into the waters of a neighbouring RFMO or an unregulated area of high seas. As with
individual states, stocks that are redistributed across frontiers of legal responsibility face the
risk of over-exploitation and dysfunctional oversight due to managerial turf-wars between
regulatory regimes. Nevertheless, while analogous to a transboundary shift between EEZs,
distributional adjustments of stocks across the frontiers of RFMOs raise markedly different
legal issues. Indeed, as astutely outlined in this context by EU fisheries representatives, a
proprietary interest in the stock is absent given that RFMOs are forums that provide a
foundation for their members to discharge their cooperation and conservation obligations
prescribed under the LOSC, rather than ‘entities with original exclusive rights similar to the
ones enjoyed by sovereign States in sea areas under national fisheries jurisdiction’.129
The regulatory difficulties inherent in distributional shifts of commercially significant fish
stocks were first encountered in the North Atlantic in the late 1990s in the context of oceanic
redfish, a deep-sea fish that had been managed exclusively by the North-East Atlantic Fisheries
Commission (NEAFC) since 1982.130 By the late 1990s it was apparent that warming waters
had displaced a sizeable contingent of redfish into the neighbouring area of competence of the
North Atlantic Fisheries Organisation (NAFO), and a number of enterprising states sought to
avail themselves of opportunities to maximise access to the stock.131 While it remained unclear
at the time whether this displacement was a temporary aberration or a more permanent shift, in
2001 the two bodies agreed on a pre-emptive system of joint management whereby NEAFC
has continued to set the TAC, of which a portion is allocated to NAFO to be distributed among
its membership. In this manner, the parties to two RFMOs with broadly similar memberships
and conservation obligations were able to broker a pragmatic solution to a then unprecedented
issue, which has subsequently facilitated further collaboration on common operational
matters.132
More recently, concerns have been raised by the changing distribution patterns of tuna, which
have shifted Poleward 6.5km per decade in the northern hemisphere and 5.5km poleward in
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the southern hemisphere.133 Tuna have historically attracted the most sustained degree of
regional regulation and opportunities for collaboration have been pursued under the Kobe
Process between the array of RFMOs responsible for these species, even if these bonds are
considerably looser than the clustering arrangements and policy alignments characteristic of
multilateral environmental agreements.134 As was initially mooted in the redfish saga, tuna
RFMOs may be better placed to address stock shifts given the ‘acquiescence of a regulatory
priority for the organisation within which the bulk of a tuna stock occurred’.135 This is most
clearly exemplified by the CCSBT, whose constituent treaty applies to the entirety of the
migratory range of this species, rather than to specified geographical coordinates,136 and for
which other tuna RFMOs have recognised its ‘prime responsibility’ over any stocks located
within their areas of operation.137 The precise arrangements for the regulation of southern
bluefin tuna in areas under the competence of non-tuna RFMOs has, however, required further
negotiation. In 2005, southern bluefin tuna – and, more specifically, the fishing vessels
pursuing these fish – were reported in increasing numbers within the CCAMLR Area,138
seemingly operating under the misconception that the management policies of the CCSBT
overrode those of other organisations regarding such species,139 a mindset that CCAMLR
wished to correct in a firm, yet collegiate, manner.
Particular concerns were raised that an influx of tuna vessels could encourage an expansion in
IUU fishing, an already grievous concern within CCAMLR waters, while also promoting
fishing practices that are not in compliance with CCAMLR standards.140 In response, the
CCSBT contacted CCAMLR seeking formal recognition of the primacy of the CCSBT over
these stocks where they occurred within the Southern Ocean.141 CCAMLR in return considered
that a clearer demarcation of responsibilities ought to be established through an Agreement
between the two bodies, notably concerning which organisation’s conservation and
management measures should be prioritised. In this regard, CCAMLR appears to have been
particularly concerned by the scope for seabird bycatches, for which extensive mitigation
measures have been developed under its auspices. This was a point of contention for certain
CCSBT parties, who argued that compliance with these requirements was disproportionately
burdensome given the modest volume of fishing effort for tuna pursued in these waters.142
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CCAMLR nevertheless stood firm on this point,143 a position that seems to have prolonged the
endorsement of an Agreement that was proposed in 2009, concluded in 2012 and renewed in
2015 and 2019. Pointedly, CCAMLR has insisted upon compliance with its conservation
measures,144 although the most recent iteration of the Agreement adopts a more collaborative
approach, with both bodies pledging to exchange data on fishing effort and practices.145 In the
interim, tuna fishing in the Southern Ocean was addressed under a hybrid system in which
participants in both organisations have agreed to pursue these allocations through the CCSBT,
with catches in the CCAMLR Area most appropriately addressed under its regime on new and
exploratory fisheries.146

RFMOs and the management of shifting stocks
While RFMOs have managed to broker collaborative arrangements between each other that
provide a basis for information sharing and wider commitments towards cooperation – which
could prospectively engage issues of future stock shifts and an exchange of pertinent scientific
data to aid decision-making processes – few specific policies have emerged under their
collective auspices to directly address wider distributional uncertainties created by climate
change. Although this may be partly attributable to a lack of homogenous terminologies
between organisations which have different means of articulating climate-induced
management challenges, the phrase ‘climate change’ is panoramically considered to refer ‘to
more general climatic variance than to climate change as a specific phenomenon’.147 Indeed,
only CCAMLR has adopted a targeted Resolution on climate change to date, a position
reflective of its status as ‘more than’ an RFMO and with a far broader ecological mandate than
other fisheries bodies. In 2009, the parties adopted Resolution 30/XVIII on climate change,
declaring global climate change to be ‘one of the greatest challenges facing the Southern
Ocean’ and calling for increased consideration of climate change impacts to better inform
CCAMLR’s management decisions.
To date, however, this appears to have had a limited impact upon fisheries management under
CCAMLR. On the one hand, Resolution 30/XVIII has inspired new regulatory developments,
that demonstrate a far-sighted approach to fisheries management, albeit in highly specific
contexts. One such example is the regulation of fisheries within ‘newly-exposed marine areas’,
whereby new areas of the sea have become accessible following the collapse of segments of
the Antarctic ice-shelf. In 2017, CCAMLR established a process for the designation of timelimited Special Areas for Scientific Study in segments of the Agreement Area most vulnerable
to ice-melt, based on the regulatory impetus of Resolution 30/XVIII.148 Under these
arrangements, a limited degree of research fishing may be prospectively pursued subject to
broadly similar restrictions to CCAMLR’s research and exploratory fisheries conditions.149
Nevertheless, further advancements have proved to be a difficult political proposition. This is
exemplified by the protracted process towards the establishment of CCAMLR’s cornerstone
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marine protected area (MPA) in the Ross Sea150 which also established time-limited restrictions
on fishing activities, albeit after numerous years of tortuous negotiations.151 More recently,
various Members have sought to integrate climate change considerations more centrally within
Antarctic fisheries management, as recommended by the most recent Performance Review of
CCAMLR in 2017.152 This recommendation remains essentially unfulfilled, however: the
submission of climate change data within the annual Fishing Reports returned by the Members
is considered a ‘useful addition’, but a strictly voluntary one.153 Attempts to update Resolution
30/XVIII in a more ecologically robust manner appear to have met stern political resistance at
the most recent CCAMLR Meeting.154 Nevertheless, the inability of CCAMLR, the
international fisheries actor with the clearest ecological priorities, to broker the requisite
political momentum to adopt far-sighted fisheries management in the face of global climate
change, suggests little cause for optimism for the policies of other RFMOs.155
Such a pessimistic outlook appears eminently justified. More broadly, the periodic Review
Conference of the UNFSA has accorded little priority to climate change concerns. Climate
change was not even tangentially considered at the first meeting of the Review Conference in
2006, while its subsequent instalments in 2010156 and 2016157 viewed this issue in largely
unfocused terms, highlighting a general need to further understanding the risks posed to fish
stocks by climate change. Similarly, despite a broad trend towards increased cooperation
between RFMOs on an individual and collective basis, shifting stocks have received little
attention to date. Indeed, the meetings of the Kobe Process have yet not considered this issue
at all.158 Certain participants have at least noted that this ought to be part of future collective
discussions159 – and the Kobe Process provides intriguing possibilities to promote cross-RFMO
collaborations, with discernible progress having been made through joint working groups on
bycatch mitigation and IUU fishing – although it remains to be seen whether this will ultimately
translate into tangible activity.
Stock shifts may not yet have unduly occupied the regulatory attentions of RFMOs, but this
issue has been independently identified as an issue for future concern within some of the more
recent Performance Reviews of these organisations. These processes, conducted by critical
friends of the RFMO in question, have resulted in a series of recommendations for governance
and management improvements. This is no mere paper exercise, with the outcomes taken
seriously by RFMOs, which have subsequently sought to implement meaningful adjustments
to their working practices.160 For instance, following its second Performance Review, the
General Fisheries Commission for the Mediterranean (GFCM) convened an extensive
workshop on climate change implications for Mediterranean and Black Sea fisheries in 2017,
which identified climate-induced shifts in fish distribution as a future challenge, both from the
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standpoint of governance issues as well as in addressing invasive species.161 Similarly, reviews
of NAFO and NEAFC – mindful of their previous and current experiences with shifting stocks
– have also identified this issue as a matter of future concern. In the context of NAFO, for
instance, it was observed that ‘climate change may have an impact on distribution patterns of
fish stocks with subsequent challenges concerning allocation arrangements of those stocks
straddling between Exclusive Economic Zones and the high seas’,162 for which the Review
Panel recommended revisiting the current allocation of new fishing opportunities ‘should a
change in circumstances justify it’.163 The Review Panel of NEAFC also observed that ‘[m]any
of the species regulated by NEAFC appear to be sensitive to climate effects, not only in
recruitment variability but species distributions and species overlaps … controversies
regarding changing spatial distributions of migratory species stem in part from fishes responses
to climate variations’,164 recommending that climate effects be considered more explicitly in
developing its management programme and that the scientific basis for such approaches be
improved.165
Identifying the problems associated with climate change and subsequently implementing
meaningful outcomes nevertheless remains a significant challenge. Stock shifts and
environmental changes are multifaceted phenomena and ‘in many situations it remains difficult
to disentangle the effects of climate change with those of other anthropogenic influences’,166
which may inhibit the recognition of such impacts as an operative priority. Meanwhile, it
remains highly questionable as to whether RFMOs have the requisite mandate or institutional
dynamism to respond swiftly and effectively to projections of future climate-induced
management problems.167 Ultimately, the most telling response is that suggested by the second
Performance Review of the CCSBT, which recommended that the difficulties presented by
shifting stocks of fish would be best addressed by ‘developing an alternative approach to
dispute settlement/conflict resolution to avoid the potential for future stalemates that could
significantly compromise the conservation and management’ of these stocks.168 This approach
suggests that RFMOs are resignedly pragmatic as to their ability to address and mitigate
distributional shifts, beyond providing supportive mechanisms to umpire the inevitable
disputes between states over this issue, to which this chapter now turns.

V. Future Challenges for Contested Mobile Resources
Fisheries are frequently considered illustrative of the classic ecological conundrum of the
‘tragedy of the commons’,169 where a shared resource becomes depleted due to users promoting
excessive self-interest over that of the common good. While not always an accurate depiction
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of fishing practices,170 it is nevertheless also true that those in possession of access rights to
fish have generally behaved uncharitably towards purported newcomers. Complaints of ‘quotahoarding’ are rife in a domestic context,171 with fishers unwilling even to relinquish habitually
unused allocations without executive or judicial intervention.172 Similarly, behavioural science
models predict that those states that are in the process of ‘losing’ fish through distributional
shifts are more likely to exploit the stock unsustainably,173 driven by (well-founded) fears over
a prospective future inability to freely access the resource.174
This bleak management prognosis stems from longstanding concerns over access to fisheries
under current arrangements. International fisheries law has facilitated a cartel mentality
towards fishing entitlements, in a manner that does not bode well for states seeking access to
shifting stocks. As noted above, the stewardship of shared fish resources is subject to copious
obligations of cooperation. In the context of straddling and highly migratory species, the
UNFSA envisages that states fishing on the high seas and ‘relevant coastal states’ will
discharge this obligation either by becoming members or participants in a regional fisheries
management organisation or arrangement for those waters, or by agreeing to apply the resultant
conservation and management measures adopted by that organisation or arrangement,175 with
the ability to fish contingent upon adherence to these measures.176 Under Article 8(3), other
states exhibiting a ‘real interest’ in the stock – a term that, alongside a ‘relevant coastal state’,
was undefined in the UNFSA177 – should be able to become members or participants in this
organisation or arrangements, without being impeded or discriminated against by existing
constituents.
Nevertheless, the principle of pacta tertiis does not bind other states to such measures and
essentially allows them to access the resource without participating in a regional management
regime and accepting these constraints.178 In turn, existing constituents have imposed
increasingly stringent requirements and disincentives for admission to RFMOs and
arrangements in order to protect their share of the resource from new entrants,179 a trend that
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further disincentivises active cooperation by third states.180 In response, and with an
understandable reluctance to feed the hand that bites them, members of RFMOs and
arrangements become even less inclined to share a diminishing resource.181 Against this
backdrop – and the lack of clear criteria by which states that are either losing or gaining fish
may be considered ‘relevant’ or to have a ‘real interest’ in participating – has engendered
unsustainable rates of fishing as states seek to avail themselves of a resource windfall or
maintain access to a moving stock.
This has been most recently illustrated in the so-called ‘mackerel war’ of 2013, an episode that
exemplifies the tragedy of the commons with dispiriting ease. Throughout much of the latter
part of the Twentieth Century, the distribution of commercially valuable stocks of AtlantoScandian herring and North-East Atlantic mackerel had exhibited subtle shifts, raising potential
conflicts between interested states. The herring stock initially collapsed due to rampant
overfishing in the 1960s, before rallying and, in the process, changing its migratory route to
remain largely confined to Norwegian waters.182 A similar pattern appears to have
characterised the mackerel stock, which followed a familiar trend of boom-and bust, before rebooming along a different geographical pathway.183
A series of substantial distributional shifts, largely attribute to climate change, nevertheless
began to create management and political difficulties in relation to both stocks. Until 2009,
mackerel was primarily apportioned trilaterally between the EU, Norway and the Faroe Islands
and bilaterally between the EU and Norway as ‘relevant’ coastal states, albeit excluding
Iceland, which had begun to fish the increasing volumes of fish now displaced into its EEZ.184
These participants subsequently failed to establish mutually acceptable allocations until a fiveyear agreement was brokered in 2014,185 granting additional entitlements to the Faroe Islands,
albeit omitting other interested – and arguably ‘relevant’186 – coastal states, much to the chagrin
of Iceland.
In the context of herring – which ultimately constituted the main prize at stake in the perhaps
inaptly named ‘mackerel war’ – matters came to a head in 2013, following the steady
displacement of an increasing proportion of the stock into the EEZ of the Faroe Islands. Quota
for herring has been historically apportioned between the EU, Faroe Islands, Iceland, Norway
and Russia pursuant to the Atlanto-Scandian Management Arrangements (ASMA). As with
many arrangements in which the EU is an assertive participant,187 management decisions are
taken in line with its favoured principle of relative stability,188 which is based primarily on
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historical catches, rather than zonal attachment, which proceeds in line with the current location
of the fish. Under the ASMA, the Faroe Islands received an agreed share of 5.16% of the stock,
an allocation that was increasingly meagre in proportion to the distributional pattern of the
fish.189 These circumstances prompted the Faroe Islands to agitate for a higher entitlement,
leveraged against the physical presence of the stock within its national waters. Nevertheless,
with scientific advice in 2012 recommending a 26% reduction in TAC, and with the other
participants loathe to correspondingly reduce their respective entitlements, the Faroe Islands
withdrew from the Arrangements and unilaterally set a catch limit of 17% of the TAC within
its EEZ, representing a threefold increase in catches.190 The EU accordingly designated the
Faroe Islands as a ‘country allowing non-sustainable fishing’ and imposed a series of trade
restrictions and access limitations to EU ports.191 In response, Denmark initiated arbitration
proceedings under Annex VII of the LOSC,192 as well as a request for consultations before the
World Trade Organization (WTO).193
These proceedings were ultimately discontinued by Denmark once revised arrangements with
other coastal states in favour of the Faroe Islands were forthcoming.194 Nevertheless, while
judicial intervention was averted, significant concerns may be expressed over the manner in
which this dispute was ultimately resolved. The settlement resulted only in a recasting of
entitlements that were numerically acceptable to the existing protagonists, without measured
thought as to the long-term future of the fishery. Moreover, it served to marginalise other
interests in the stock, who are legitimately entitled to pursue these fish within their national
waters,195 for which the outcome will be an inevitably unsustainable volume of combined
catches. A more measured reappraisal of entitlements, based predominantly on zonal
attachment and on a real-time understanding of a stock distribution in flux is unlikely to
materialise, given the long-standing vested interest of the current participants, notwithstanding
its conceptual attractions.196 Instead, the ‘mackerel war’ suggests that the most effective
political solution to stock shifts will be a sustained period of brinkmanship followed by a
concerted volume of overfishing.
More constructive approaches have nevertheless emerged, albeit on a more localised level, that
have increasingly moved away from relatively stability – or have adopted a more flexible
understanding of this concept – as an underlying model for fisheries allocations. Indeed, many
longstanding fisheries arrangements, and the historical catches on which such understandings
are based, were developed when the stock in question inhabited a markedly cooler ocean and
were dispersed in more southerly locations.197 Nationally, fisheries managers have recognised
that meaningful consultations with those most closely affected, while also adopting flexible
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approaches to landings, may mitigate the sensitivities inherent in transitioning away from an
emphasis upon relative stability in addressing stock shifts.198
This is more challenging to implement beyond the domestic sphere – but is by no means
impossible to achieve. On a bilateral level, states have demonstrated that they are prepared to
phase out a reliance upon historical catches and to integrate a more nuanced series of allocative
practices based on the physical location of the fish. This has been exemplified by far-sighted
arrangements between the US and Canada over multiple stocks of groundfish (including
commercially significant stocks of cod and haddock) in the Georges Bank where, in a sevenyear transitional period between 2003 and 2010, the weighting accorded to historical landings
steadily diminished from 40% to 10%.199 However, this approach is not without trade-offs.
While providing a transparent mechanism to remodel allocations on a shifting stock, this has
inevitably led to fisheries management on a single-species basis, rather than the ecosystembased management to which fisheries regulation broadly aspires to attain.200
Elsewhere, other collegiate approaches to stock fluctuations have emerged. One example that
has been promoted as a means of prospectively addressing climate change impacts on fisheries
is the Vessel Day Scheme (VDS),201 adopted under the Palau Arrangement, an Implementing
Agreement to the Nauru Agreement Concerning Cooperation in the Management of Fisheries
of Common Interest 1982,202 which allows for the transfer of fishing days between the
participants in order to mitigate the stock fluctuations. Nevertheless, this programme has not
been extended further under the wider auspices of the WCPFC203 and doubt has been cast upon
its broader feasibility without extensive side payments to discourage the ‘race-to-fish’
habitually experienced with stock shifts.204

VI. Conclusions
Climate change has been evocatively portrayed as a ‘legally disruptive’ phenomenon that will
continue to stress-test laws and institutions in a series of unprecedented and unforeseen
ways.205 This is particularly apparent in the context of marine living resources, for which
regulatory regimes have traditionally favoured largely static management, underpinned by a
working hypothesis that stocks are unlikely to exhibit vast shifts in historical coverage and
habitat preferences. Rapidly altering oceanic conditions, increasingly driven by climate change
and associated impacts, are nevertheless exposing the flaws inherent in these continued
assumptions. Thus far, the scholarship on the impacts of climate change upon the central tenets
of the law of the sea has predominantly considered coastal erosion and the potentially
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ambulatory nature of national baselines.206 It is increasingly evident, however, that the most
significant and contested implications of climate change on marine entitlements will involve
shifting marine living resources rather than a subtle reconfiguration of jurisdictional waters.
Climate change exhibits ample scope to disrupt longstanding achievements and certainties in
international law, particularly in the context of fisheries. In extreme cases, a stock shift could
prove so dramatic as to eventually render a single-species RFMO functionally redundant,207 or
prompt states to seek to renegotiate jurisdictional boundaries associated with fisheries
entitlements.208 The shifting distribution of marine living resources may even gain some
traction in future boundary delimitations as a ‘catastrophic repercussion’ requiring corrective
equity,209 although it remains to be seen whether this would be sufficient to overcome the
traditional ambivalence accorded to fisheries in such processes,210 even where fish stocks are
a central element of national claims.211 Meanwhile, changing ocean conditions remain a
particularly pervasive environmental stressor that will exacerbate existing challenges facing
fisheries managers at all tiers of governance,212 and the socio-economic implications of shifting
stocks have the propensity to generate considerable discord between interested states and to
aggravate pre-existing geopolitical fractures.213
Thus far, international law has proved slow to respond to these challenges, although examples
of far-sighted practices are nevertheless apparent. Most recently, a strikingly novel approach
has been adopted to frame future fisheries management in the Arctic, pre-empting a prospective
influx of new fish species into these waters and elaborating a highly precautionary new regime
to address such stocks, if and when commercial and biological conditions are conducive to
concerted fishing activities. In Antarctica, a series of mechanisms have been developed to
establish precautionary limits on the fishing of new stocks, which have been exported to other
RFMOs, and in new marine areas created by climate change. RFMOs have adopted a series of
collaborative practices that provide a basis for cooperation in the event of displaced stocks, and
in some instances have adopted pragmatic solutions to managerial overlaps. Individual states
have also brokered arrangements to reallocate fishing entitlements for shifting species in a
manner than is more reflective of prevailing distributions, yet sensitive to those with a historical
interest in the stock.
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Nevertheless, these burgeoning achievements remain the exception, rather than the rule. The
pioneering Arctic arrangements are fundamentally untested, with indications that commercial
opportunity may ultimately trump precautionary aspiration. Similarly, RFMOs have generally
lacked the mandate, resources, political consensus and arguably the inclination to address the
broader challenges associated with climate change, including distributional shifts. Moreover,
the ‘mackerel war’ vividly illustrates the problems inherent in confronting the management
challenges posed by shifting stocks: the current position largely disincentives states to
relinquish historical entitlements over fish that are now eminently exploitable by other states,
which in turn may find themselves excluded from participation in the fishery and must
therefore resort to unilateralism. The likely solution to this conundrum appears to be a
compensatory mechanism to encourage a rebalancing of allocative practices based more
closely upon zonal attachment, although this has largely eluded the international community to
date. Ultimately, shifting stocks will need to be addressed in an environmentally-sensitive
manner, based on meaningful cooperation between states and supported by effective
institutional arrangements, with an emphasis upon effective dispute resolution and underpinned
by a sense of realism as to the barriers presented by state interests, as aptly and amply
demonstrated in the rich and enduring legacy of fisheries scholarship of Robin Churchill.
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