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A B S T R A C T   

As the first large-scale (>150,000 km2) marine protected area (MPA) on the high seas, the Ross Sea region MPA 
sets a precedent for other MPAs in areas beyond national jurisdiction. In the myriad of MPA guides and rankings 
(including the new “MPA Guide”), categorization and evaluation of the Ross Sea region MPA also sets precedent 
for categorizing and evaluating future protected areas on the high seas. Here, we provide clarity on the gover
nance of the Ross Sea region MPA, and evaluate the status of its General Protection Zone (comprising ~80% of 
the MPA) with respect to level of protection. We outline the extensive restrictions and science-based management 
in place within the Ross Sea region MPA General Protection Zone and support its status as highly protected. We 
further conclude that if an MPA as regulated as the Ross Sea region MPA, especially its General Protection Zone, 
cannot meet the threshold of a “highly protected” MPA, it may prove difficult for other high seas MPA to be 
categorized as such.   

1. Introduction 

On October 28, 2016 States made history by adopting, through 
consensus, the world’s largest marine protected area (MPA) in a region 
that includes one of the most productive and healthy stretches of ocean: 
the Ross Sea, Antarctica [1]. Designating the MPA required the efforts of 
hundreds of scientists and officials, thousands of conservationists, and 
millions of global citizens over the course of more than a decade [2]. In 
the end, it involved achieving the consensus of the more than two dozen 
States that comprise the Commission for the Conservation of Antarctic 
Marine Living Resources (CCAMLR), the decision-making body that 
manages relevant marine issues in the Southern Ocean. Article IX of the 
CAMLR Convention allows for adopting and implementing closed areas 
for science or conservation, thus providing a legal basis for MPAs [3]. 
CCAMLR is among the few multi-national bodies that have developed 
high seas MPAs; CCAMLR is also committed to developing a system of 
Southern Ocean MPAs in line with international targets [2]. The Ross 
Sea region MPA was the second MPA CCAMLR adopted in developing 
such a system. The South Orkney Islands Southern Shelf MPA was 

CCAMLR’s, and the world’s, first high seas MPA; it was adopted in 2009 
(~94,000 km2 in size) [4]. 

As the first large-scale MPA (i.e., >150,000 km2) [5] in areas beyond 
national jurisdiction, the Ross Sea region MPA sets a precedent for 
design, adoption and implementation of other MPAs on the high seas. In 
the myriad of MPA guides and rankings, including the recently pub
lished MPA Guide – which seeks to provide a new, consistent, and 
authoritative scientific framework for evaluating MPAs [6], the Ross Sea 
region MPA may also determine how other protected areas beyond na
tional jurisdiction are evaluated. We outline why we support the status 
of the General Protection Zone (comprising ~80% of the MPA) as 
“highly protected,” a term described in the newMPA Guide as places 
where only light extractive activities are allowed [6]. Here, we provide 
clarity on the governance and implementation of the Ross Sea region 
MPA, including with regard to its various zones. We outline the re
strictions and management in place within the Ross Sea region MPA, 
particularly within the General Protection Zone, and conclude that if 
this is not categorized as highly protected in the MPA Guide or any 
similar guidelines for MPAs, it may prove difficult to categorize other 

* Corresponding author. 
E-mail address: cassandra.brooks@colorado.edu (C.M. Brooks).  

Contents lists available at ScienceDirect 

Marine Policy 

journal homepage: www.elsevier.com/locate/marpol 

https://doi.org/10.1016/j.marpol.2021.104795 
Received 9 June 2021; Received in revised form 27 August 2021; Accepted 9 September 2021   

mailto:cassandra.brooks@colorado.edu
www.sciencedirect.com/science/journal/0308597X
https://www.elsevier.com/locate/marpol
https://doi.org/10.1016/j.marpol.2021.104795
https://doi.org/10.1016/j.marpol.2021.104795
https://doi.org/10.1016/j.marpol.2021.104795
http://crossmark.crossref.org/dialog/?doi=10.1016/j.marpol.2021.104795&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/


Marine Policy 134 (2021) 104795

2

high seas MPA as such. 

2. The Ross Sea region MPA 

The Ross Sea region MPA covers 2.09 million km2, with almost 80% 
(1.66 million km2) closed to commercial fishing [1]. It is designed to 
achieve a suite of specific objectives, which include: to conserve biodi
versity, ecological structure, and ecosystem dynamics and function 
throughout the Ross Sea region; to protect ecosystem processes, core 
distributions of species, vulnerable habitats, and areas of importance to 
the life cycles of toothfish, seals and penguins; to promote research 
(including monitoring); and to provide reference areas for studying and 
separating the impacts of environmental change and fishing [1]. The 
majority of the MPA is encompassed in a large General Protection Zone 
(Table 1, Fig. 1). Commercial fishing is prohibited in the General Pro
tection Zone, but pre-planned research fishing can be permitted by 
consensus of all CCAMLR Member States. The MPA also includes two 
research fishing zones in which limited commercial fishing is permitted 
– a Special Research Zone over the central Ross Sea shelf and slope and a 
Krill Research Zone on the western margin of the Ross Sea region 
(Table 1, Fig. 1) [1]. Exploratory commercial fishing for Antarctic krill 
(Euphausia superba) can be permitted within both research zones, and 
limited commercial fishing for Antarctic toothfish (Dissostichus mawsoni) 
is permitted within the Special Research Zone (but not within the Krill 
Research Zone) [1]. Fishing in these research zones is permitted pur
suant to specific CCAMLR Conservation Measures (41–09 for toothfish 
and 51–04 for krill, respectively) [7,8]. All fishing within the MPA must 
not jeopardize either the conservation objective stipulated in Article II of 
the CAMLR Convention or the specific objectives of the Ross Sea region 
MPA (as summarized above and laid out in CCAMLR Conservation 
Measure 91–05) [1]. 

Commercial krill fishing does not currently occur in the Ross Sea 
region [11], and other than indications that the population is ecologi
cally significant, little is known about Antarctic krill in this region [12]. 
The Krill Research Zone was designed, in part, to facilitate research on 
krill (as laid out in objectives 3 and 11 of the MPA) [1]. Toothfish fishing 
has occurred for more than 20 years in the Ross Sea [13], and the Special 

Research Zone was designed to meet multiple objectives [1]. Limited 
commercial fishing in this area was deemed important for continuing a 
tag-recapture program that informs the understanding of toothfish fish 
life history, population status, and movement (in support of objectives 2, 
3, and 9 of the MPA) [1,14]. Further, by instituting a reduced catch level 
in this zone, CCAMLR seeks to contrast outcomes in the Special Research 
Zone against those from more heavily fished areas outside the MPA and 
those from unfished areas inside the General Protection Zone (as laid out 
in objective 2 of the MPA) [1]. Aside from toothfish fishing, occasional 
tourism operations are the only other commercial activities that occur in 
the Ross Sea region. 

Beyond the prohibitions explicitly listed in Conservation Measure 
91–05 (Ross Sea region MPA), a variety of other CCAMLR Conservation 
Measures apply in the Ross Sea region (Table 2), providing multiple 
layers of protection. CCAMLR designed, adopted and now implements 
the Ross Sea region MPA within the context of Conservation Measure 
91–04, which outlines general objectives for MPAs and requirements for 
associated management and research and monitoring [15]. Additional 
examples include prohibitions on bottom trawling, gillnetting, and 
directed fishing for sharks; prohibitions on toothfish fishing in waters 
shallower than 550 m; limitations on bycatch of fishes not targeted by 
longlining; minimization of seabird mortality during longline fishing; 
and protection of vulnerable marine ecosystems and the environment in 
general [16] (Table 2). Most of these examples apply to the whole 
Convention Area. 

3. Multi-national and institutional governance of the Ross Sea 
region MPA 

CCAMLR is a multi-national institution comprised of 25 States plus 
the European Union, as well as a number of other acceding States. 
CCAMLR as a whole is responsible for managing the Ross Sea region 
MPA, but many technical aspects of work (e.g., compiling data, sup
porting monitoring and compliance, publishing maps) are the re
sponsibility of the CCAMLR Secretariat, which is based in Hobart, 
Australia [1]. Research and monitoring, assessment, and enforcement 
are the responsibilities of Member States. CCAMLR’s Scientific Com
mittee developed and endorsed a Ross Sea region Research and Moni
toring Plan in 2017 [17]. While this plan has not yet been agreed to by 
CCAMLR [18], it is intended to guide research and monitoring through 
identifying topics and priority elements relevant to the objectives of the 
MPA. The Research and Monitoring Plan also identifies indicator species 
for evaluating ecosystem change [17]. The United States helped gather 
and organize candidate baseline data studies for the MPA in 2018 [19], 
which were added to CCAMLR’s online MPA Information Repository 
[20]. Current research and monitoring projects focused on the Ross Sea 
are extensive, with the United States alone having 25 active federal 
research grants, and hundreds of studies focused on topics pertinent to 
the MPA [21]. Other CCAMLR Member States, including New Zealand, 
Italy, and South Korea are also conducting research and monitoring that 
is relevant to the Ross Sea region MPA [22,23]. Some CCAMLR Members 
have also been involved in enforcing the MPA. For example, New Zea
land has conducted enforcement activities through maritime surveil
lance and patrols carried out with the support of its Defence Force, 
Ministry for Primary Industries and Ministry of Foreign Affairs and 
Trade [24]. CCAMLR has not confirmed any illegal, unregulated or 
unreported fishing within the boundaries of the MPA since imple
mentation [18,23,25]. 

CCAMLR also integrates with other competent multinational re
gimes, relevant to the goals of the of the Ross Sea region MPA. This 
includes the International Whaling Commission (IWC) and the 
Convention on the Conservation of Antarctic Seals (CCAS) that respec
tively manage commercial activities regarding whales and seals [26,27]. 
The IWC has designated the Southern Ocean as a Whale Sanctuary, thus 
prohibiting commercial whaling (though research exemptions can be 
granted) [28]. Commercial sealing, while technically allowed under 

Table 1 
Zones of the Ross Sea region Marine Protected Area, including size, prohibitions 
and allowances (CM refers to CCAMLR Conservation Measure).   

General Protection 
Zone (GPZ) 

Special Research 
Zone (SRZ) 

Krill Research Zone 
(KRZ) 

Size (km2) ~1,660,000 ~110,000 ~322,000 
Fishing 

Prohibitions 
All commercial 
fishing. 

All commercial 
fishing except for 
krill and toothfish 
(see below). 

All commercial 
fishing except for 
krill (see below). 

Allowances Research fishing 
for toothfish (via 
CM 24–01[9] and 
in accordance with 
MPA objectives in 
CM 91–05[1]). 

Limited krill fishing 
(via CM 51–04 [8] 
and in accordance 
with MPA 
objectives in CM 
91–05); limited 
toothfish fishing (in 
accordance with 
MPA objectives in 
CM 91–05% and 
15% of region-wide 
total allowable 
catch per CMs 
41–09[7] and 
41–10 [10] and 
increased tagging 
rate). 

Limited krill 
fishing (per CM 
51–04 and in 
accordance with 
MPA objectives in 
CM 91–05). 

Other 
prohibitions 
& 
restrictions 

Mining, whaling, dumping, discharge, transhipment  
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CCAS (which sets precautionary catch limits as well as seasonal, 
geographical and species prohibitions) [26], has not occurred since the 
1960 s, nor is there any indication of commercial interest. Further, CCAS 
has designated two closed areas within the Ross Sea [29]. Antarctic 
seabed mining and other mineral resources activities are banned under 
the Environmental Protocol to the Antarctic Treaty [30]. States party to 
the Antarctic Treaty also protect relatively small marine areas (i.e., 
Antarctic Specially Protected/Managed Areas, including multiple in the 
Ross Sea region), manage tourism, and act to limit the introduction of 
alien species to the Southern Ocean [31]. Discharge from ships operating 
in the Southern Ocean (and elsewhere) is subject to regulation by the 
International Maritime Organization [32]. Coordination could certainly 
be improved among these various managing bodies, including towards 
improving mechanisms for promoting the objectives of the MPA and 

greater coordination of regulations within the protected area. 
The Ross Sea region MPA will be continuously reviewed. Every five 

years, beginning in 2022, Member States will report on their research 
and monitoring activities that are relevant to the MPA. Every 10 years, 
beginning in 2027, the MPA will undergo a formal review during which 
its efficacy towards meeting the specific objectives of the MPA will be 
assessed by Member States and CCAMLR’s Scientific Committee (an 
advisory body). Reporting and review of the MPA will continue, every 
five and 10 years respectively, until 2052. In 2052, after being in force 
for 35 years, the conservation measure establishing the Ross Sea region 
MPA will expire. At that time, CCAMLR will have the opportunity to end 
the MPA or decide, by consensus, to continue the MPA as it is or modify 
it [1]. While the 35-year duration was a compromise necessary to ach
ieve consensus, this finite duration of the MPA is still long-enduring [33] 

Fig. 1. The CAMLR Convention Area is represented by the bold black boundary that approximates the Antarctic Convergence. The GPZ refers to the General 
Protection Zone; commercial fishing is prohibited in this zone. SRZ refers to the Special Research Zone; exploratory fishing for krill and limited commercial fishing for 
toothfish is permitted in the SRZ. The KRZ refers to the Krill Research Zone; exploratory fishing for krill is permitted in the KRZ but commercial fishing for toothfish is 
prohibited therein (MPA boundaries and CCAMLR boundaries from gis.ccamlr.org). Ross Sea region Marine Protected Area (MPA; in gray) adopted by the Com
mission for the Conservation of Antarctic Marine Living Resources (CCAMLR) in 2016 and entered into force in 2017. 
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and intended to provide CCAMLR a mandatory reassessment of its 
values and objectives for the region. To meet its stated conservation 
objectives for protecting the life history of long-lived species (e.g., 
toothfish, Emperor Penguins), the MPA will ideally continue after 35 
years, perhaps being revised if necessary to ensure the current suite of 
objectives can be achieved after 2052. 

4. Research fishing 

Conservation Measure 24-01, The application of conservation measures 
to scientific research, applies to the entire CAMLR Convention area, 
including within the Ross Sea region MPA and the General Protection 
Zone therein [1,9]. While research fishing might seem inconsistent with 
“no-take” provisions, in the case of the Southern Ocean, this measure is 
important given the sheer remoteness and lack of resources available for 
fisheries-independent research. Research by the fishing industry has lent 
insight towards understanding the basic life history and ecology of 
Antarctic fishes. For example, much of what is known about the life 
history of Antarctic toothfish in the Ross Sea region and the connectivity 
of these fish to those in other regions is due to industry-supported 
research and data collected by fisheries observers aboard commercial 
vessels (e.g., [13,34–36]). Ideally fisheries-independent research 
focused on toothfish would occur, however, this has proved costly and 
logistically difficult. 

CCAMLR has strict rules concerning all extractive activities, 
including research fishing; these rules include a multi-year process 
during which multiple scientific advisory bodies evaluate proposed ac
tivities (Fig. 2). Any country wanting to conduct research fishing under 
Conservation Measure 24–01 must develop a research proposal, span
ning up to three years, and present clear hypotheses and a research plan 
[9]. Multi-country research is preferred. Once a CCAMLR Member de
velops a research plan, it must then submit it to CCAMLR’s scientific 
Working Groups on Statistics, Assessments and Modeling as well as Fish 
Stock Assessment, both of which critically evaluate the proposal. The 
Working Groups ask questions like: Is the research design sound? Is it 
doable in the location and timeframe proposed (e.g., will sea ice preempt 
successful conclusion of the research)? Will it answer the research 
questions proposed? In the case of the Ross Sea region MPA, evaluation 
must also consider if the research jeopardizes the objectives of the MPA 
[1]. 

Once a plan for research fishing is assessed, the Working Groups then 
pass their recommendations to CCAMLR’s Scientific Committee. Usually 
these recommendations indicate whether or not the research should be 
approved, or not approved, and why. CCAMLR’s Scientific Committee 
must then similarly evaluate the research proposal and consider the 
Working Groups’ advice. The Scientific Committee then provides its 
advice to CCAMLR, which ultimately makes the decision whether or not 
to approve the proposed research fishing. To summarize, for research 
fishing under Conservation Measure 24–01 to be approved it must pass 
the scrutiny of two Working Groups and the Scientific Committee, then 
gain consensus support by the Commission (Fig. 2). 

Research fishing plans are not always approved. If a plan is poorly 
designed, countries can take the Working Groups’ advice and revise 
their plan. Sometimes, a State does not sufficiently revise a plan, and its 
research is thus not approved. For plans that are approved, the pro
posing Member must report on the fishing and research every year in 
which it is undertaken. If the research or reporting is insufficient, future 
activities may not be approved by CCAMLR (based again on the advice 
of the Working Groups and Scientific Committee), as happened in 2014 
for toothfish research fishing in the Weddell Sea which produced data 
that could not be validated [37,38]. Catch from research fishing can be 
sold commercially, as this is supposed to cover the costs of the science 
and incentivize participation in research activities. 

Currently, New Zealand is the only CCAMLR Member State which 
carries out research fishing for toothfish within the General Protection 
Zone of the Ross Sea region MPA [22,40,41]. The research, using Ta

bl
e 

2 
Li

st
 o

f C
CA

M
LR

 C
on

se
rv

at
io

n 
M

ea
su

re
s 

an
d 

ot
he

r 
Co

nv
en

tio
ns

 r
el

ev
an

t t
o 

th
e 

Ro
ss

 S
ea

 r
eg

io
n 

M
ar

in
e 

Pr
ot

ec
te

d 
A

re
a.

  

CC
A

M
LR

 C
on

se
rv

at
io

n 
M

ea
su

re
 

91
–0

5 
Ro

ss
 S

ea
 r

eg
io

n 
M

ar
in

e 
Pr

ot
ec

te
d 

A
re

a 
91

–0
4 

G
en

er
al

 F
ra

m
ew

or
k 

fo
r 

th
e 

es
ta

bl
is

hm
en

t o
f C

CA
M

LR
 M

ar
in

e 
Pr

ot
ec

te
d 

A
re

as
 

41
–0

9 
Li

m
its

 o
n 

th
e 

ex
pl

or
at

or
y 

fis
he

ry
 fo

r 
Di

ss
os

tic
hu

s m
aw

so
ni

 in
 S

ta
tis

tic
al

 S
ub

ar
ea

 8
8.

1 
in

 th
e 

20
20

/2
1 

se
as

on
 

41
–1

0 
Li

m
its

 o
n 

th
e 

ex
pl

or
at

or
y 

fis
he

ry
 fo

r 
Di

ss
os

tic
hu

s m
aw

so
ni

 in
 S

ta
tis

tic
al

 S
ub

ar
ea

 8
8.

2 
in

 th
e 

20
20

/2
1 

se
as

on
 

51
–0

4 
G

en
er

al
 m

ea
su

re
 fo

r 
ex

pl
or

at
or

y 
fis

he
ri

es
 fo

r 
Eu

ph
au

sia
 s

up
er

ba
 in

 th
e 

Co
nv

en
tio

n 
A

re
a 

in
 th

e 
20

20
/2

1 
se

as
on

 
24

–0
1 

Th
e 

ap
pl

ic
at

io
n 

of
 c

on
se

rv
at

io
n 

m
ea

su
re

s 
to

 s
ci

en
tifi

c 
re

se
ar

ch
 

22
–0

5 
Re

st
ri

ct
io

ns
 o

n 
th

e 
us

e 
of

 b
ot

to
m

 tr
aw

lin
g 

ge
ar

 in
 h

ig
h-

se
as

 a
re

as
 o

f t
he

 C
on

ve
nt

io
n 

A
re

a 
22

–0
6 

Bo
tt

om
 fi

sh
in

g 
in

 th
e 

Co
nv

en
tio

n 
A

re
a 

22
–0

8 
Pr

oh
ib

iti
on

 o
n 

fis
hi

ng
 fo

r 
Di

ss
os

tic
hu

s s
pp

. i
n 

de
pt

hs
 s

ha
llo

w
er

 th
an

 5
50

m
 in

 e
xp

lo
ra

to
ry

 fi
sh

er
ie

s.
 

22
–0

9 
Pr

ot
ec

tio
n 

of
 r

eg
is

te
re

d 
vu

ln
er

ab
le

 m
ar

in
e 

ec
os

ys
te

m
s,

 in
 s

ub
ar

ea
s,

 d
iv

is
io

ns
, s

m
al

l-s
ca

le
 r

es
ea

rc
h 

un
its

, o
r 

m
an

ag
em

en
t a

re
as

 o
pe

n 
to

 b
ot

to
m

 fi
sh

in
g 

25
–0

2 
M

in
im

iz
at

io
n 

of
 th

e 
in

ci
de

nt
al

 m
or

ta
lit

y 
of

 s
ea

bi
rd

s 
in

 th
e 

co
ur

se
 o

f l
on

gl
in

e 
fis

hi
ng

 o
r 

lo
ng

lin
e 

fis
hi

ng
 r

es
ea

rc
h 

in
 th

e 
Co

nv
en

tio
n 

A
re

a 
26

–0
1 

G
en

er
al

 e
nv

ir
on

m
en

ta
l p

ro
te

ct
io

n 
du

ri
ng

 fi
sh

in
g 

32
–1

8 
Co

ns
er

va
tio

n 
of

 s
ha

rk
s 

O
th

er
 C

on
ve

nt
io

ns
 

A
nt

ar
ct

ic
 T

re
at

y 
an

d 
its

 E
nv

ir
on

m
en

ta
l P

ro
to

co
l 

Pr
oh

ib
iti

on
 o

n 
m

in
er

al
 r

es
ou

rc
e 

ac
tiv

iti
es

 th
at

 in
cl

ud
es

 a
ny

 s
ea

be
d 

m
in

in
g,

 p
ro

vi
si

on
s 

fo
r 

sm
al

l-s
ca

le
 p

ro
te

ct
ed

 a
re

as
, i

nv
as

iv
e 

sp
ec

ie
s 

m
an

ag
em

en
t, 

co
or

di
na

tio
n 

w
ith

 m
an

ag
in

g 
to

ur
is

m
 

In
te

rn
at

io
na

l C
on

ve
nt

io
n 

fo
r 

th
e 

Re
gu

la
tio

n 
of

 
W

ha
lin

g 
Re

gu
la

te
s 

w
ha

lin
g 

an
d 

de
si

gn
at

es
 th

e 
So

ut
he

rn
 O

ce
an

 a
 W

ha
le

 S
an

ct
ua

ry
 

Co
nv

en
tio

n 
on

 th
e 

Co
ns

er
va

tio
n 

of
 A

nt
ar

ct
ic

 
Se

al
s 

D
es

ig
na

te
s 

se
as

on
al

, g
eo

gr
ap

hi
ca

l a
nd

 s
pe

ci
es

 ta
ke

 p
ro

hi
bi

tio
ns

 

Co
nv

en
tio

n 
un

de
r 

th
e 

In
te

rn
at

io
na

l M
ar

iti
m

e 
O

rg
an

iz
at

io
n 

i.e
., 

In
te

rn
at

io
na

l C
on

ve
nt

io
n 

fo
r 

th
e 

Pr
ev

en
tio

n 
of

 P
ol

lu
tio

n 
fr

om
 S

hi
ps

  

C.M. Brooks et al.                                                                                                                                                                                                                              



Marine Policy 134 (2021) 104795

5

longlines, commenced in 2012, prior to the inception of the MPA, and 
the survey has provided key data, including on the life history of young 
fish and their recruitment to the population (pertinent to MPA objectives 
2, 3, and 9) [22]. Currently, this research is limited to a catch of no more 
than 65 tonnes, or roughly 2% of the total catch in the Ross Sea fishery 
(~3100 tonnes). In the context of the scale of the General Protection 
Zone, this equates to about 30 g/km2 of fish being taken. This research 
cannot be conducted elsewhere because the Ross Sea shelf, which is fully 
encompassed by the General Protection Zone, is known to be the habitat 
utilized by young toothfish. This research has potential to improve 
management of the fishery generally and provide insight into whether 
the MPA is effectively protecting toothfish populations [22] specifically. 
One other CCAMLR Member State has proposed research fishing in the 
MPA (in the Special Research Zone), but due to issues raised with the 
research design, it has not been endorsed by the Working Group on Fish 
Stock Assessment nor by the Scientific Committee, and thus has not been 
approved by the Commission [23,25]. 

New Zealand’s research fishing in the Ross Sea region MPA aligns 
with the Industrial Fishing Motion (#066) adopted by the International 
Union for Conservation of Nature (IUCN) in November 2020 which al
lows for scientific research to be carried out in MPAs if it is: “low-impact 
scientific research activities and ecological monitoring related to and 
consistent with the values and restrictions of the protected area can be carried 
out, particularly when collection cannot be conducted elsewhere” [42]. This 
research fishing – strictly permitted and regulated by CCAMLR and 
consistent with the objectives of the Ross Sea region MPA – meets the 
IUCN resolution criterion, thereby making it compatible with the Gen
eral Protection Zone as a highly protected area. Nevertheless, additional 
measures could be taken to strengthen this research, such as attaching 
cameras to fishing gear to better assess potential impacts of the gear on 
communities of benthic invertebrates. 

As noted previously, fishing within the Krill Research Zone and 
Special Research Zone are respectively managed under CCAMLR Con
servation Measures 51–04 and 41–09 [7,8]. In contrast to research 
fishing permitted under Conservation Measure 24–01, these measures 
regulate “exploratory fisheries,” which are open to any CCAMLR 
Member and in which vessels compete to catch fish up to a total catch 
limit. Up to 15,000 tonnes of krill could be commercially taken in either 
of these research zones, however, to do so, a State must conduct a krill 
survey or monitor the performance of krill-dependent predators like 
penguins. Conservation Measures 41–09 and 41–10 set the Total 
Allowable Catch for toothfish in the Ross Sea region, which is roughly 
~3100 tonnes; 15% of this catch is permitted to be taken from the 
Special Research Zone, with the additional requirement that more 
extensive tagging research is conducted (three fish must be tagged per 
tonne caught) [1]. These commercial fisheries, with large catches and 
competition between vessels, are very different from research fishing 

under Conservation Measure 24–01. In the latter case, a quota is allo
cated to a specific Member State(s) carrying out an approved research 
plan in a specific place to answer a specific scientific question. 

Most of the research conducted in the Ross Sea region MPA is not, 
and does not need to be, conducted pursuant to Conservation Measure 
24–01. Further, the majority of research conducted in the Ross Sea re
gion is not research fishing. As noted above, CCAMLR Member States are 
collectively carrying out extensive research relevant to assessing the 
broad ecosystem objectives of the MPA; this research is generally sup
ported by national Antarctic programs. Only research related to 
extraction of marine living resources in commercial quantities needs to 
be approved by CCAMLR. 

5. Precedent for the high seas 

As the first large-scale MPA in international waters, the Ross Sea 
region MPA can set a precedent for design, adoption and implementa
tion of other MPAs on the high seas. While the MPA has not been 
formally classified into IUCN protected area categories (see, e.g., Pro
tected Planet database [43]), Nicoll and Day [44] have expressed the 
view that the Ross Sea region MPA does not meet IUCN criteria due to 
limited duration, however others define long duration as greater than 10 
years [33], a criteria which the Ross Sea region MPA meets. We further 
note that based on its conservation objectives, the General Protection 
Zone is comprised of no-take regions that could qualify as Category Ia, 
equivalent to a strict nature reserve, while the Special Research Zone 
and Krill Research Zone could qualify as Category VI, equivalent to a 
protected area with sustainable use [45]. The Ross Sea region MPA was 
nominated under the Marine Conservation Institute’s Blue Park Awards 
[46], but did not receive the award; no high seas MPA has [47]. The 
Marine Protection Atlas formally categorizes the Ross Sea region MPA as 
fully/highly protected [48]. The new MPA Guide [6] seeks to provide a 
consistent and unified framework, but it has yet to be applied to the high 
seas; and assessing international MPAs like the one in the Ross Sea re
gion may prove challenging due to the complexity of its governance 
structure. However, we support the majority of the MPA (the General 
Protection Zone) qualifying as highly protected based on the reasons 
highlighted here. 

Designating MPAs areas beyond national jurisdiction is possible, but 
has only occurred in a few circumstances (e.g., CCAMLR and OSPAR); 
globally, governance of high-seas MPAs is fragmented [49–51]. 
Currently, there are ongoing negotiations at the United Nations of an 
international legally binding instrument under the United Nations 
Convention on the Law of Sea on the conservation and sustainable use of 
marine biological diversity in areas beyond national jurisdiction (BBNJ 
Treaty) [52]. Current drafts of the BBNJ Treaty contemplate inclusion of 
a dedicated section that would allow for establishment of high seas 

Fig. 2. The process by which research fishing is pro
posed and approved in CCAMLR. From the bottom up, 
research proposals are submitted by Member States to 
the relevant working groups (WGs). Two working 
groups - WG-SAM (Statistics, Assessments, and 
Modeling) and WG-FSA (Fish Stock Assessment) review 
the proposals. Each October, the Scientific Committee 
meets to review advice from the WGs, including advice 
on research proposals. At the close of its annual 
meeting, the Scientific Committee drafts a formal 
report of the meeting that includes advice for the 
Commission. The Commission then decides, via 
consensus (and based on advice from the Scientific 
Committee and WGs) if the research should proceed. 
Members may revise their proposals throughout the 
approval process. Figure modified after Sylvester & 
Brooks [39].   
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MPAs under the rubric of area-based management tools [53]. Yet, it is 
unclear how this new treaty might handle coordination across all rele
vant high-seas stakeholder groups to promote the creation of MPAs [50]. 

The BBNJ negotiations demonstrate the international community’s 
interest in promoting the establishment of high seas MPAs to promote a 
variety of conservation objectives, and the Ross Sea region MPA can 
provide guidance as an example for future high seas MPAs. It is thus 
important, in that context at least, that the highly-protective nature of 
the Ross Sea example is recognized. Recognizing this example will 
demonstrate that both highly and fully protective MPAs have a role to 
play in conservation and sustainable use of areas beyond national 
jurisdiction. Availability of a suite of options for high seas protected 
areas would allow flexibility in how BBNJ negotiators can approach 
establishment of MPAs, thus making arriving at an acceptable position 
among numerous countries at the United Nations with a myriad of in
terests more likely. 

The reality of reaching consensus on the Ross Sea region MPA 
demanded compromise [2]. This included addition of fishing zones in 
~20% of the MPA, a duration clause and provisions for research fishing 
within the whole of the MPA. For reasons discussed herein, we think that 
an MPA can be considered “highly protective” even if it, as here, does 
not have unlimited duration or allows for limited research fishing in an 
otherwise no-take area. Noting the vulnerability of toothfish as a 
deep-dwelling, long-lived fish that is vulnerable to overfishing [54], we 
support research which further investigates its life history. However, the 
rigid process by which this fishing is approved is extremely important. 
Provisions in international MPA standards which allow fishing to be 
carried out for scientific research should not be utilized as loopholes to 
allow commercial fishing activity. 

As CCAMLR moves towards establishing a network of Southern 
Ocean MPAs and the BBNJ negotiations work towards creating a 
mechanisms to establish high seas MPAs worldwide, the Ross Sea region 
MPA can provide valuable guidance. Currently, three additional 
Southern Ocean MPAs remain under negotiation – in East Antarctica, the 
Weddell Sea, and around the Antarctic Peninsula. CCAMLR has, and 
continues to, learn from the experience of adopting and implementing 
the Ross Sea region MPA. The prohibitions and restrictions coordinated 
through CCAMLR’s Conservation Measures, and the active management, 
research, monitoring and enforcement of the Ross Sea region MPA 
illustrate that CCAMLR and its Member States can and will actively 
manage and enforce MPAs. Looking forward, coordination among in
stitutions with jurisdiction in the Southern Ocean could be improved. 
Nonetheless, the Ross Sea region MPA is currently, and for the fore
seeable future, highly protected from potentially destructive human 
activities, and is thus exemplary of a large-scale highly protected MPA. 

CRediT authorship contribution statement 

Cassandra Brooks: Conceptualization, Supervision, Visualization, 
Writing – original draft, Writing – review & editing. Evan Bloom: 
Writing – original draft, Writing – review & editing. Andrea Kavanagh: 
Conceptualization, Writing – original draft, Writing – review & editing. 
Emily Nocito: Conceptualization, Writing – original draft, Writing – 
review & editing. George M. Watters: Conceptualization, Writing – 
original draft, Writing - review & editing. John Weller: Writing – 
original draft, Writing – review & editing. 

Declaration of Competing Interest 

C.M.B. declares that she has an active research grant with the Pew 
Charitable Trusts and that she was a core member of the Last Ocean 
Project. E.B. is a former U.S. State Department official; he was the U.S. 
Commissioner for CCAMLR and was lead U.S. negotiator for the Ross Sea 
region MPA. A.K declares that she works for The Pew Charitable Trusts, 
an organization that works to encourage the designation of MPAs 
around the world including on the Ross Sea region MPA. G.M.W. 

declares that he is a U.S. Govt. employee, and the Ross Sea region MPA 
was a major policy initiative of the United States. J.W. was a founding 
member of the Last Ocean Project. 

References 

[1] CCAMLR. Conservation Measure 91-05, Ross Sea Region Marine Protected Area,, 
2016. 

[2] C.M. Brooks, L.B. Crowder, H. Osterblom, A.L. Strong, Reaching consensus for 
conserving the global commons: the case of the Ross Sea, Antarctica, Conserv. Lett. 
13 (e12676) (2019). 

[3] CCAMLR, The Convention on the Conservation of Marine Living Resources, (1980). 
[4] CCAMLR, Conservation Measure 91–03. Protection of the South Orkney Islands 

southern shelf, (2009). 
[5] N. Lewis, J.C. Day, A. Wilhelm, D. Wagner, C. Gaymer, J. Parks, et. al., Large-scale 

marine protected areas: Guidelines for design and management. Best practice 
protected area guidelines series, No 26 IUCN, Gland, 2017, p. 120. 

[6] K. Grorud-Colvert, J. Sullivan-Stack, C. Roberts, V. Constant, B. Horta e Costa, E. 
P. Pike, N. Kingston, D. Laffoley, E. Sala, J. Claudet, A.M. Friedlaender, D.A. Gill, S. 
E. Lester, J.C. Day, E.J. Gonçalves, G.N. Ahmadia, M. Rand, A. Villagomez, N. 
C. Ban, G.G. Gurney, M. Spalding, N.J. Bennett, J. Briggs, L.E. Morgan, R. Moffitt, 
M. Deguignet, E.K. Pikitch, E.S. Darling, S. Jessen, S.O. Hameed, G. Di Carolo, 
P. Guidetti, J.M. Harris, J. Torre, Z. Kizilkaya, T. Agardy, P. Cury, N.J. Shah, 
K. Sack, L. Cao, M. Fernandez, J. Lubchenco, The MPA Guide: A Framework to 
Achieve Global Goals for the Ocean, Science 373 (eabf0861) (2021). 

[7] CCAMLR, Conservation Measure 41–09. Limits on the exploratory fishery for 
Dissostichus mawsoni in Statistical Subarea 88.1 in the 2020/21 season, (2020). 

[8] CCAMLR, Conservation Measure 51–04. General measure for exploratory fisheries 
for Euphausia superba in the Convention Area in the 2020/21 season, (2020). 

[9] CCAMLR, Conservation Measure 24–01. The application of conservation measures 
to scientific research, (2019). 

[10] CCAMLR, Conservation Measure 41–10. Limits on the exploratory fishery for 
Dissostichus mawsoni in Statistical Subarea 88.2 in the 2020/21 season, (2020). 

[11] CCAMLR, Krill Fisheries, 2018. 〈https://www.ccamlr.org/en/fisheries/krill-fishe 
ries〉. (Accessed May 20, 2021). 

[12] G. Yang, A. Atkinson, S.L. Hill, L. Guglielmo, A. Granata, C. Li, Changing 
circumpolar distributions and isoscapes of Antarctic krill: indo-Pacific habitat 
refuges counter long-term degradation of the Atlantic sector, Limnol. Oceanogr. 66 
(1) (2020) 272–287. 

[13] S. Hanchet, A. Dunn, S. Parker, P. Horn, D. Stevens, S. Mormede, The Antarctic 
toothfish (Dissostichus mawsoni): biology, ecology, and life history in the Ross Sea 
region, Hydrobiologia 761 (1) (2015) 397–414. 

[14] C.M. Brooks, Competing values on the Antarctic high seas: CCAMLR and the 
challenge of marine-protected areas, Polar J. 3 (2) (2013) 277–300. 

[15] CCAMLR, Conservation Measure 91–04. General Framework for the establishment 
of CCAMLR Marine Protected Areas, (2011). 

[16] CCAMLR, Schedule of Conservation Measures in Force 2020/21, CCAMLR, Hobart, 
Tasmania, Australia, 2020. 

[17] A. Dunn, M. Vacchi, G.M. Watters, SC-CAMLR-XXXVI/20. The Ross Sea region 
Marine Protected Area Research and Monitoring Plan, (2017). 

[18] CCAMLR, Report of the Thirty-ninth meeting of the Commission, (2020). 
[19] United States Delegation, SC-CCAMLR-XXXVII/11. Candidate baseline data for 

ecosystem indicators in the Ross Sea region, Part A: Brief. Present. data (2018). 
[20] CCAMLR, CCAMLR MPA Information Repository. Ross Sea region MPA Baseline 

Data, 2021. 〈https://cmir.ccamlr.org/node/1〉. (Accessed 22 August 2021). 
[21] D.G. Ainley, C.M. Brooks, Workshop report and synthesis: United States research 

and monitoring in support of the Ross Sea region Marine Protected Area. WG- 
EMM-2021/04, CCAMLR, Hobart, Tasmania, AU, 2021. 

[22] SC-CAMLR, Report of the Thirty-Ninth Meeting of the CAMLR Scientific 
Committee, Hobart, Tasmania, (2020). 

[23] CCAMLR, Report of the Thirty-eighth meeting of the Commission, Hobart, 
Tasmania, (2019). 

[24] New Zealand Depart of Force. Strategic Defence Policy Statement, New Zealand 
Government,, 2018. 

[25] CCAMLR, Report of the XXXVII Meeting of the Commission, Hobart, Tasmania, 
(2018). 

[26] CCAS, Convention on the Conservation of Antarctic Seals, (1972). 
[27] IWC, International Convention for the Regulation of Whaling, (1946). 
[28] IWC. Chairman’s Report of the Forty-Fourth Meeting, Appendix 4. Resolution on a 

Sanctuary in the Southern Hemisphere, International Whaling Commission,, 1993, 
pp. 41–48. 

[29] R. Hofman, Historical overview of sealing, whaling and the krill fishery in the 
Southern Ocean, Polar Rec. 53 (1) (2017) 88–99. 

[30] The Protocol on Environmental Protection to the Antarctic Treaty, (1991). 
[31] P. Convey, K.A. Hughes, T. Tin, Continental governance and environmental 

management mechanisms under the Antarctic Treaty System: sufficient for the 
biodiversity challenges of this century? Biodiversity 13 (3–4) (2012) 234–248. 

[32] International Convention for the Prevention of Pollution from Ships (MARPOL), 
Internationail Maritime Organization, 1973. 

[33] G.J. Edgar, R.D. Stuart-Smith, T.J. Willis, S. Kininmonth, S.C. Baker, S. Banks, N. 
S. Barrett, M.A. Becerro, A.T. Bernard, J. Berkhout, C.D. Buxton, S.J. Campbell, A. 
T. Cooper, M. Davey, S.C. Edgar, G. Forsterra, D.E. Galvan, A.J. Irigoyen, D. 
J. Kushner, R. Moura, P.E. Parnell, N.T. Shears, G. Soler, E.M. Strain, R.J. Thomson, 

C.M. Brooks et al.                                                                                                                                                                                                                              

http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref1
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref1
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref2
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref2
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref2
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref3
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref3
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref3
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref3
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref3
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref3
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref3
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref3
https://www.ccamlr.org/en/fisheries/krill-fisheries
https://www.ccamlr.org/en/fisheries/krill-fisheries
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref4
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref4
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref4
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref4
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref5
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref5
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref5
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref6
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref6
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref7
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref7
https://www.cmir.ccamlr.org/node/1
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref8
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref8
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref9
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref9
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref9
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref10
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref10
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref11
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref11
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref11
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref12
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref12
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref12
http://refhub.elsevier.com/S0308-597X(21)00406-1/sbref12


Marine Policy 134 (2021) 104795

7

Global conservation outcomes depend on marine protected areas with five key 
features, Nature 506 (7487) (2014) 216–220. 

[34] J. Ashford, M. Dinniman, C. Brooks, A.H. Andrews, E. Hofmann, G. Cailliet, 
C. Jones, N. Ramanna, Does large-scale ocean circulation structure life history 
connectivity in Antarctic toothfish (Dissostichus mawsoni)? Can. J. Fish. Aquat. 
Sci. 69 (2012) 1–17. 

[35] S. Parker, P. Grimes, Length- and age-at-spawning of Antarctic toothfish 
(Dissostichus mawsoni) in the Ross Sea, CCAMLR Sci. 17 (2010) 53–73. 

[36] C.M. Brooks, A.H. Andrews, J.R. Ashford, N. Ramanna, C.D. Jones, C.C. Lundstrom, 
G.M. Cailliet, Age estimation and lead–radium dating of Antarctic toothfish 
(Dissostichus mawsoni) in the Ross Sea, Polar Biol. 34 (3) (2011) 329–338. 

[37] CCAMLR, Report of the XXXIII Meeting of the Commission, Hobart, Tasmania, 
(2014). 

[38] SC-CAMLR, Report of the XXXIII Meeting of the CAMLR Scientific Committee, 
Hobart, Tasmania (2014). 

[39] Z.T. Sylvester, C.M. Brooks, Protecting Antarctica through Co-production of 
actionable science: Lessons from the CCAMLR marine protected area process, Mar. 
Policy 111 (2020), 103720. 

[40] SC-CAMLR, Report of the thirty-eighth meeting of the Scientific Committee, 
Hobart, Tasmania, (2019). 

[41] SC-CAMLR, Report of the thirty-seventh meeting of the Scientific Committee, 
Hobart, Tasmania, (2018). 

[42] IUCN-WCC. Resolution #066 - Guidance to Identify Industrial Fishing 
Incompatible With Protected Areas, IUCN, World Conservation Congress,, 2020. 

[43] UNEP-WCMC, Protected Area Profile for Ross Sea Region Marine Protected Area 
from the World Database of Protected Areas, May 2021, 2021. 〈https://www.pr 
otectedplanet.net/555624810〉. (Accessed May 20, 2021). 

[44] R. Nicoll, J.C. Day, Correct application of the IUCN protected area management 
categories to the CCAMLR Convention Area, Mar. Policy 77 (2017) 9–12. 

[45] J.C. Day, N. Dudley, M. Hockings, G. Holmes, D. Laffoley, S. Stolton, S. Wells. 
Guidelines for Applying the IUCN Protected Area Management Categories to MPAs, 
IUCN,, Gland, Switzerland, 2012. 

[46] Marine Conservation Institute, Meet our 2020 Blue Park Award nominees, and help 
us evaluate them!, 2020. 〈https://marine-conservation.org/on-the-tide/meet-our 
-2020-blue-park-award-nominees/〉. (Accessed 20 May 2021). 

[47] Marine Conservation Institute, Blue Parks 2021. 〈https://marine-conservation. 
org/blueparks/〉. (Accessed 20 May 2021). 

[48] MPAtlas, Ross. Sea Reg. (2021). 〈https://mpatlas.org/sites/3〉 (Accessed May 20, 
2021). 
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