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W
ith an internationally lauded ap-

proach to conserving Southern 

Ocean ecosystems (1), the healthi-

est marine ecosystems on Earth, 

the Commission on the Conserva-

tion of Antarctic Marine Living 

Resources (CCAMLR), has committed to 

adopting marine protected areas (MPAs) in 

the waters around Antarctica (2). But conflict 

over MPAs has led CCAMLR member states 

to disregard the best available science, distort 

the foundational rules of their convention, 

break trust, and threaten the integrity of one 

of the world’s most well-regarded science-

based multinational governance efforts. With 

negotiations resuming at the CCAMLR meet-

ing beginning 17 October, we offer 

recommendations aimed at imple-

menting effective Southern Ocean 

MPAs, upholding CCAMLR’s man-

date, and maintaining its global 

leadership in ecosystem-based man-

agement. Given the historic con-

servation and diplomatic success 

of CCAMLR and Antarctic governance writ 

large, if we cannot adopt meaningful MPAs 

in the Southern Ocean, it does not bode well 

for doing so in the rest of the high seas.

EXEMPLARY SCIENCE-BASED MANAGEMENT

Antarctica is exceptional. The coldest, windi-

est, most pristine, and most remote continent 

is set aside by the Antarctic Treaty System 

(ATS) as a global commons dedicated to 

peace and science (3). The Convention on the 

Conservation of Antarctic Marine Living Re-

sources (CAMLR Convention) is the arm of 

the ATS that governs the use of marine life 

in the ocean surrounding the continent (see 

the figure). Its primary objective is conserva-

tion, defined to include “rational use,” which 

permits fishing by CCAMLR’s 24 member 

states (plus the European Union) but only 

under conservation principles of precaution-

ary, ecosystem-based management (1, 4). All 

management decisions require consensus, 

and that management takes full account of 

the best scientific information available, as 

determined by CCAMLR’s Scientific Commit-

tee, an advisory body composed of interna-

tional scientists (4). Commercial fishing is 

only permitted in regions where CCAMLR 

has developed scientifically grounded rules 

(e.g., total allowable catch) via consensus. Al-

most half of the CCAMLR area is closed to 

fishing on a year-to-year basis due to lack of 

data to support fishing, conservation rules to 

protect benthos, lack of known fish stocks, 

extensive ice, or other reasons.

CCAMLR’s exemplary management ex-

ceeds best practices for regional fisheries 

management organizations (1). CCAMLR 

operates by ecological rather than political 

boundaries in that it manages a discrete eco-

system, the Southern Ocean defined as south 

of the Antarctic Convergence, as demanded 

by the scientists who crafted the CAMLR 

Convention (see the figure). Successes in-

clude implementing management for Ant-

arctic krill (Euphasia superba) that includes 

precautionary catch limits and monitoring 

for effects on krill predators and dramati-

cally reducing illegal, unregulated, and unre-

ported fishing in the Southern Ocean (1, 5).

In 2002, in line with this leadership, 

CCAMLR committed to designating a net-

work of MPAs in the Southern Ocean (2). 

MPAs are broadly recognized as invaluable 

tools to assess, manage, and mitigate nega-

tive human effects and maintain biodiversity 

(6). CCAMLR scientists identified priority ar-

eas for protection (2), and commission states 

mandated that MPAs be based on the best 

available science, protect key ecosystem pro-

cesses, habitats, and biodiversity, and include 

scientific reference areas to monitor long-

term effects of fishing and climate change (7).

The Antarctic is changing rapidly with po-

tential global repercussions for sea-level rise, 

ocean circulation, and climate regulation. Lo-

cally, climate change is driving fluctuations 

in ice cover, shifts in population distribu-

tions, and alterations in primary productivity 

(8). Declines of ice-dependent Antarctic krill 

are potentially causing cascades through-

out the ecosystem (8). Still, many CCAMLR 

fishing States advocate for increased catches 

of krill and toothfish (9). With decreases in 

ice and krill, fishing vessels are increasingly 

encroaching upon penguin and whale forag-

ing grounds, compounding climate change 

stressors (10). To meet rising demands for 

toothfish (Dissostichus eleginoides and D. 

mawsoni) sold as lucrative “Chilean sea bass,” 

fishers have pushed for higher catches and 

expanding fishing grounds (2, 9). Ecological 

repercussions of removing toothfish, the re-

gion’s top fish predator, are unknown (11).

COMPROMISING PROTECTIONS

Moving toward an MPA network, CCAMLR 

adopted the world’s first high seas MPA near 

the South Orkney Islands in 2009 (see the fig-

ure). Although the stated goal of the MPA is 

biodiversity conservation, conflicts between 

preservation and fishing access pro-

duced a compromised result. The 

modified MPA excluded areas of 

highest ecological value to avoid con-

flict with commercial krill fisheries 

operated by several CCAMLR States 

(2) (see the figure). Japan, with the 

endorsement of South Korea and 

Russia, stated that “the amended MPA consti-

tutes a good precedent” (12) because fisheries 

were not restricted. Other states objected to 

“the notion…that MPAs and fishing activities 

should be mutually exclusive” (12).

In 2012, CCAMLR considered MPA pro-

posals in the Ross Sea and the East Antarc-

tic. Both proposals were designed to protect 

ecological structure and function, with refer-

ence areas for evaluating climate change and 

fishery impacts, and both were deemed to be 

based on the best available science (2). Yet by 

2015, the areas proposed for protection in the 

Ross Sea and the East Antarctic were reduced 

by 30 and 50%, respectively, with ecologically 

important areas omitted to enable fishing 

access (see the figure and fig. S1). Research 

fishing zones, which permit commercial fish-

ing for toothfish and/or krill with additional 

requirements (e.g., increased fish tagging), 

were added to the Ross Sea MPA. These 
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fishing zones encompassed foraging grounds 

for seabirds and whales and jeopardized a 

scientific reference area that had been pro-

posed to measure fishery ecosystem effects 

(2) (fig. S1). Even though the East Antarctic 

MPA proposal employs a multi-use approach, 

it omitted no-take zones, and the area of 

highest conservation value, Prydz Bay, was 

removed during negotiations (see the figure).

Temporal concessions, or “sunset clauses,” 

have marred negotiations. MPAs are usually 

established in perpetuity, and their duration 

has been linked to ecosystem benefits (6). The 

largely terrestrial protected areas adopted via 

the Antarctic Treaty are permanent, as are 

nationally designated subantarctic MPAs. Al-

though duration was not discussed during the 

2009 South Orkney MPA negotiations, it has 

become a major barrier to consensus, with 

many CCAMLR fishing states asserting that 

MPAs must include an expiration date. China 

proposed a limit of 20 years (9), shorter than 

the life spans of most Antarctic top predators 

and inconsistent with the stated goals of the 

MPAs, as well as CCAMLR’s provisions for 

rational use. As of 2015, the proposed Ross 

Sea and East Antarctic MPAs have 50- and 

30-year expiration dates, respectively.

Current MPA proposals only prohibit fish-

ing in 3.2% of CCAMLR’s waters (see the 

figure) for a fixed period of time, yet consen-

sus still lags. Past conservation successes in 

CCAMLR depended on having an open politi-

cal window of opportunity, trust within the 

Commission, and alignment of incentives 

among member states (5). Yet, currently, 

states have become entrenched in their po-

sitions for or against MPAs, breaking trust. 

States blocking adoption of MPAs continue 

to do so even after concessions were made 

to meet those states’ requests (9), not nego-

tiating in good faith. Negotiations have been 

tainted by geopolitical disputes elsewhere in 

the world (e.g., United States–Russia tensions 

over Crimea) (13). States proposing MPAs in 

their former territories have been accused of 

using political rather than ecological bound-

aries as a tool for asserting sovereignty (14).

This stalemate may reflect the scramble 

for Southern Ocean resources as other fish-

eries become less productive (13). As a com-

mons, the Southern Ocean continues to be a 

contested space. Although CCAMLR was his-

torically composed mainly of states without 

active fisheries in the Southern Ocean, mem-

bership has grown, member stances on fish-

ing have changed, and it is now dominated 

by fishing states (2) whose national positions 

reflect intent on economic gain and asserting 

power while securing future access by occu-

pying the Southern Ocean via fishing (13).

The idea of “rational use”—defined in the 

Convention as a mandate to employ precau-

tion in resource exploitation, a critical part 

of conservation—is being reinterpreted by 

several states to defend an unequivocal right 

to fish and to argue against MPAs that in 

any way restrict fishing access (15). Although 

CCAMLR’s historic precautionary manage-

ment paradigm was not to allow fishing un-

less sufficient data was available to manage 

the fishery, MPA opponents are reversing the 

burden of proof, demanding that sufficient 

data be available to show that fishing is dam-

aging the ecosystem to warrant an MPA that 

restricts fishing (9). If the current amended 

proposals are adopted, their concessions 

will compromise MPA effectiveness, thus 

undermining the conservation mandate of 

CCAMLR and the implementation of science-

based marine management broadly.

STABILIZING A KEYSTONE AGREEMENT

The Commission has a critical window of op-

portunity to uphold its status as a leader in 

resource management. We offer five recom-

mendations for the upcoming meeting.

Endorse only MPAs that are designed with 

the best available science and combine no-

take areas with effective enforcement. Inef-

fective MPAs that only “protect” ocean areas 

that may not have otherwise been heavily 

fished anyway undermine CCAMLR’s man-

dated best practices (7) and credibility while 

impairing the value of MPAs as a manage-

ment tool.

Establish MPAs in perpetuity. CCAMLR’s 

MPA rules specify, “the period of designa-

tion…shall be consistent with the specific 

objectives of the MPA” (7). Proposed arbi-

trary sunset clauses of 20 to 30 years are 

insufficient for achieving MPA conservation 

objectives. Further, they will not meet inter-

nationally established criteria for protected 

areas (16) and thus may not qualify toward 

global MPA targets.

Uphold CCAMLR’s mandate. The Conven-

tion was designed as a conservation conven-

tion with fisheries management grounded 

in precautionary and ecosystem-based ap-

proaches (4). The use of closed areas “for pur-

poses of scientific study or conservation” (4) 

is an essential component of ecosystem-based 

management. Redefinition of “conservation” 

as an unequivocal right to fish compromises 

the purpose of MPAs and the integrity of the 

Southern Ocean ecosystem and the high seas 

beyond.

Rebuild trust through science. The his-

toric diplomatic and environmental success 

of CCAMLR and the broader ATS is funda-

mentally rooted in science (3). Science-based 

decision-making provides transparency and 

credibility and can reduce geopolitics within 

the forum. In adhering to its mandate for 

making conservation decisions based on the 

best available science, CCAMLR can rebuild 

trust and progress for MPA negotiations.

Demonstrate leadership. In adopting effec-

tive MPAs in the Ross Sea and the East Ant-

arctic, CCAMLR could protect more than 2 

million km2, 6% of the Southern Ocean. With 

proposals for additional MPAs under way, 

CCAMLR could become the first interna-

tional marine management organization to 

meet global protection targets agreed to by 

the Convention on Biological Diversity (10% 

of waters protected by 2020) (17), of which 

almost all CCAMLR states are members. This 

precedent would inform the current United 

Nations’ development of a legally binding 

agreement for conserving marine biodiver-

sity beyond national jurisdiction (17) and 

influence governance of emerging resource 

frontiers (e.g., the Arctic). In upholding 

CCAMLR’s charter, member states could safe-

guard Southern Ocean ecosystems and avoid 

destabilizing a keystone of science-based in-

ternational environmental agreements.        j
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