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ABSTRACT
The people of Oceania have long relied on the ocean for sustenance, commerce,
and cultural identity, which promulgated a sophisticated understanding of the
marine environment and its conservation. Global declines in ocean health now
require innovative solutions that can benefit from customary knowledge and
practices, which in the past led to sustainable marine resource use. The resurgence
of local stewardship, which incorporates customary practices and governance, has
shown promise in many locations throughout the Pacific, although a complete
return to past practices is not fully implementable owing to the loss of traditional
knowledge, centralized governmental structures, economic development, and
globalization. Hybrid systems that incorporate elements of customary and
contemporary management can overcome some of these limitations to
implementation of successful local management, and lead to greater food security,
social cohesion, and the creation of an adaptive system that can potentially
mitigate the eﬀects of climate change and other stressors.

Introduction
Owing to the failures of conventional ocean management, there is a growing interest
in exploring new and innovative approaches to con- serving marine ecosystems and
the benefits they provide to current and future generations. Nowhere is this more
critical than in the islands of Oceania, where the ocean has provided important cultural
connections and life sustaining services for millennia. The knowledge and values of
indigenous peoples are increasingly being recognized as essential to the sustainable
management of the coupled human-natural world (Berkes, 2012). Integrating
traditional ecological knowledge and customary management practices into
contemporary marine management has shown promise in many places, and these

practices provide adaptive approaches to confront changing socio-economic and
environmental conditions (Johannes, 2002a; Cinner and Aswani, 2007). Because of
their long history of ocean use, much can be learned from the indigenous practices of
the people of Oceania, and how these practices can contribute to innovative thinking
about ecosystem-based management in the modern-day world.
In this article, I explore the knowledge and values that allowed the people of Oceania
to develop sustainable use of their marine resources, followed by the demise of these
systems after western colonization and the breakdown of traditional societies. The
current renaissance of customary stewardship has resulted in not only more eﬀective
management, but also a cultural reawakening in many of these island nations. The
integration of customary and contemporary management regimes holds great promise
for reducing reliance on foreign goods and services, while also improving social
cohesion. Finally, I explore how the future management of the region's marine
resources may be aﬀected by cli- mate change and other global, as well as local
stressors, and how these management regimes may be able to adapt to these
changes.
This review is based on my 35+ years of experience working throughout the Pacific
region, with an emphasis on artisanal fisheries and traditional and local ecological
knowledge. While much has been written about various aspects of marine
conservation in Oceania, this work strives to take a more holistic view of how current
practices have been influenced by the culture and history of the region and how these
can help inform sustainability of people and place well into the future. I conducted a
comprehensive review of the literature and attempted to synthesize these findings
based on my previous experiences, as well as a multitude of discussions with
practitioners, researchers, and govern- mental and non-governmental actors. Although
it is not possible to fully describe the wealth of knowledge and information found
within this vast region, attempts were made to be as wide-ranging and unbiased as
possible. The intent of this review is to provide a broad overview of past, present, and
potential future stewardship and conservation approaches across Oceania, which can
also help identify solutions to ocean degradation elsewhere around the world.

Early colonization
The focus of this article is on what is described as remote Oceania, which included the
islands of Polynesia, Melanesia (excluding New Guinea), and Micronesia (Fig. 1, Table
1, Johannes, 1978; Bambridge, 2016). Melanesian ancestors arrived first to the region,
settling in the high islands of the Western Pacific where they found abundant resources and complex topographies (Bellwood, 1980). In contrast, the resource-poor
low islands of Polynesia and Micronesia provided the impetus for extensive sea travels
and expansion into the outer edges of the Pacific (Sheppard et al., 2011). The first
colonists to this region likely came from Southeast Asia between 4000 and 2000 BCE,

with the earliest archaeological evidence found on the island of Saipan in the Northern
Marianas Islands, dating back to ~1500 BCE (Carson and Kurashina, 2012). As
colonization continued to the east across ever increasing distances between islands,
these people developed progressively more sophisticated navigational skills and a
growing knowledge of the oceanic environment. Long before Europeans were sailing
out of sight of land, Pacific Island navigators were voyaging thousands of kilometers
across the entire Pacific (Finney, 1977). The knowledge acquired as these islanders
crossed this vast region led to the creation of social systems that fostered sustainable
use of the marine environment.

Fig. 1. Near and remote Oceania.
(From Johannes (1978) and Bambridge (2016).)
While there is evidence that the regions that make up Oceania had diﬀerent processes
of cultural diversification owing in part to environmental settings and the diﬀerential
size of the islands (Sand, 2002), many communities throughout the tropical Pacific
share a similar knowledge of basic resource conservation principles that are the result

of centuries of continuing experimentation and innovation (Wilhelm et al., 2014).
Localized adaptive management was based on customary knowledge and practices and
was responsive to changes in local environmental and social conditions (Ruddle, 1996;
Johannes, 1998a). Long before western societies recognized the limits of ocean
resources, the people of Oceania developed methods to safeguard against the collapse
of these invaluable resources (Johannes, 1978). Their long history of conservation was
motivated by scarcity, limited resources, and climate variability. Some species were
referred to as ‘famine foods’, suggesting that food needs were not always met
(Titcomb, 1972). Some Pacific Island cultures learned that their re- sources were
limited and introduced appropriate conservation measures, while others exceeded
those limits, which ultimately led them to overshoot their carrying capacity (Johannes,
2002a; Tainter, 2006).
Not all these practices were developed for conservation purposes; many had cultural
roots and were designed to maintain political structure and order (Ruddle, 1996;
Colding and Folke, 2001). In contrast to the densely populated islands of Polynesia and
Micronesia, human population densities in parts of Melanesia prior to European
colonial intrusions were likely too low to have generated suﬃcient fishing pressure to
drive the evolution of a conservation ethic (Foale et al., 2011; 2016). Therefore,
customary marine tenure and fishing taboos in this region were primarily designed to
manage relationships between social groups, rather than to sustain food security
(Foale et al., 2016). Although tenure and taboo systems were not inherently de- signed
to ensure sustainable management outcomes in these areas, stable resource
availability for local use was sometimes a by-product (Jupiter, 2017).
In parts of Oceania, especially lightly populated coastal areas of Melanesia, marine
resources existed in quantities suﬃcient for the needs of the local populations to be
met (Johannes, 1989). In some of these areas, there is little evidence of a marine
conservation ethic, be- cause people never experienced overexploitation of these
resources (Johannes and MacFarlane, 1991) or relied more heavily on terrestrial
resources for sustenance (Chapman, 1985). Traditional political structure also played a
role in conservation in Oceania. In Polynesia and Micronesia, political authority was
through heredity and these lineages were considered of divine origin, while in
Melanesia, leadership was often acquired through achievements such as wealth
accumulation, oratory skill, courage in warfare, or benevolence toward their followers
(Chapman, 1987). Because of greater social stratification, higher occupational
specialization, and larger political units, Polynesian and Micronesian societies often
had a greater emphasis on conservation knowledge and practices compared with
Melanesia.
The people of Oceania relied on the sea for much of their protein, as well as other
essential nutrients and minerals that were lacking in the poor-quality soils of many
atolls and small islands (Johannes, 1978). In addition, other important resources such
as building materials, fishing gear, jewelry, medicines, and household tools were

obtained from the sea. Marine resource management was often in the hands of the
local resource users who were knowledgeable of the natural rhythms and processes
that controlled resource abundance (Johannes, 1978; Poepoe et al., 2007). Fishermen
were often held in high regard within the community and master fishermen held
extensive knowledge that was passed down from generation to generation (Titcomb,
1972; Johannes, 1982).
Many fishing restrictions were associated with spiritual and cultural beliefs. Certain
species that were considered sacred were often rare or susceptible to overfishing, and
as a result were prohibited from consumption by certain groups (e.g., women,
commoners, clans, age groups) (Abbott, 1984). For example, turtles were typically
reserved for chiefs in many locations throughout Oceania (Allen, 2007). In Hawai‘i, only
ruling chiefs could consume Pacific threadfin (Polydactylus sexﬁlis), which is a protandric
hermaphrodite (changing sex from male to female), and therefore particularly
vulnerable to overharvest (Friedlander and Ziemann, 2003).
Species of importance often have multiple names, depending on various life history
characteristics (e.g., size, sex, color). In Rapa Nui, the rudderfish Kyphosus
sandwicensis, locally known as nanue, in one of the most important nearshore fisheries
species and has seven secondary names based on size and five secondary names based
on color pattern (Randall and Cea, 2011). Names were also associated with various life
history phases, which often connoted an understanding of the ecology of the species.
In Palau, the juvenile stage of the sweetlip Plectorhinchus obscurus (bikl) lives at
mangrove edges near river mouths, where it is called melimralm, which means to drink
fresh water (Helfman and Randall, 1972). These distinctions often had important
conservation and management implications. Hawaiians recognized four life history
phases for the hermaphroditic Pacific threadfin (juveniles – moi li'i, males - mana moi,
hermaphrodites – pala moi, and female - moi), and conservation principles included
restrictions on harvest of pala moi or moi, depending on inter-annual fluctuations in
population structure (Poepoe et al., 2007).
Societies were strongly stratified through chieftainships and com- munity leadership
that were based on matrilineal or patrilineal systems, which were inherited and/or
merit-based and often associated with ritual and spiritual protocols (Lal and Fortune,
2000). The first fish of a catch was often oﬀered to the gods, and the next fish to the
chief, before consumption by an individual (Bambridge, 2016). In Hawai'i, gathering of
shellfish and seaweed was primarily conducted by women, and their harvest was then
surrendered to the representative of the high chief who would divide it among the
community (Titcomb, 1978). Despite this hierarchy, the egalitarian nature of many
Pacific Island cultures meant that food was shared among most sectors of society
(Allen, 2007). Sharing also helped maintain kinship and other social linkages, which
reinforced reciprocal sharing during seasonal shortages or other times of need
(Campbell, 2015).

Many of the marine management rules and regulations we have
today (e.g., closed areas, closed seasons, size restrictions, restricted entry) were
employed thousands of years ago by Pacific Islanders (Johannes, 1998a). The
traditional systems in many of these islands emphasized social and cultural controls on
marine resource use, with a code of conduct that was strictly enforced (Johannes,
1982; Ruddle, 1988). Draconian penalties were often administered for violating these
restrictions owing to the importance of maintaining a secure food supply and social
order.
Pacific Islanders developed an encyclopedic knowledge of their re- sources, especially
as they related to seasonal movements, feeding behavior, and spawning seasons and
locations (Johannes, 1981, 1982). Approaches to harvest management were often
based on identifying the specific times and places that fishing could occur so as not to
disrupt basic processes and habitats of important food resources (Johannes and
Yeeting, 2001; Poepoe et al., 2007). Many natural processes aﬀect the distribution of
these marine resources, but some of the most important are related to seasons and
moon phases. This knowledge helped to in- form lunar calendars, which were mental
models based on a holistic understanding of marine and terrestrial environments and
emphasized certain repetitive ecological processes (e.g., spawning, aggregations,
feeding habits) that function at diﬀerent time scales (e.g., seasonal, monthly, and
daily), which were adapted to fishermen's own observations for specific locations
(Friedlander et al., 2002; Poepoe et al., 2007).
The most important marine conservation measure in Oceania was local marine tenure,
where the right to fish in a location was controlled by a clan, chief, or family (Johannes,
1978; Ruddle et al., 1992). Spatial closures within these tenure systems were employed
throughout Oceania for various purposes, and these closures were often imposed to
ensure large catches for special events, or as a cache for when resources in the
commonly accessed fishing grounds ran low (Johannes, 1978; Cinner et al., 2006).
Temporal closures were widely used to reduce intensive harvest of spawning fishes or
other predictable aggregations (e.g., migration routes, Johannes, 1978, 1981). The
collective practices described above were developed through much trial and error and
fostered sustainability under highly variable and scare resource conditions.

Post-western contact
European colonization
The age of European exploration of the Pacific began with the voyage of Magellan in
1519-21, which led to the rise of global trade and the creation of European colonial
empires throughout the region. Except for the interiors of the largest Melanesian
islands and some small and remote islands, missionaries soon penetrated much of the

region, and by the late nineteenth century entrepreneurial traders from Europe and
the US were present throughout Oceania. Soon after western con- tact, depopulation
of the native peoples occurred in many areas due to disease and servitude.
The whaling industry, primarily centered in Hawai'i but also pre- valent in Guam, Fiji,
Pohnpei, Tahiti, and the Gilbert Islands, led to great economic and social
transformation (Lal and Fortune, 2000). Pacific Islanders began to supply labor for
provisioning European ships, and as crew, while also becoming involved in the
extraction and processing of marine products (Lal and Fortune, 2000). Europeans and
Americans involved in the China trade established export fisheries for bêche-de-mer
(dried sea cucumber) in the early 1800s throughout Oceania (Preston, 1993). Bêchede-mer traders introduced firearms and trade goods such as iron tools and fishhooks,
which led to increased eﬃciencies, but also increased conflict, leading to major
demographic and political changes in the region (Ward, 1972).
The establishment of cash economies and the presence of foreigners led to the
development of commercial fisheries around many islands to feed and resupply
merchant ships and the ever-growing non-native populations. Commercialization of
fishing created distance markets and led to a dismantling of the conservation ethic in
many locations. In Hawai‘i, the early 1900s saw the centralization of economic
activities and fisheries with large increases in commercial fish landings. The Hawaiian
Tuna Packing Company began operations in 1917 and by the 1930s employed 500 men
and produced nearly ten million cans of tuna per year, making it the third largest
export commodity in Hawai‘i at that time, behind sugar and pineapple (Schug, 2001).
Traditional local authority mostly disintegrated due to colonization, commercialization,
and economic development (Johannes, 1978; Ruddle and Hickey, 2008). In Kiribati
many traditional marine management practices were abandoned during the
colonial era, and customary marine management is now uncommon in the country
(Vierros et al., 2010). Colonial governments were generally ignorant of traditional
management structures and introduced various types of in- eﬀective centralized
natural resource management policies that often greatly weakened local authority
(Johannes, 1998b).

Post-colonial rule
World War II brought about profound changes in the Pacific – once remote and
isolated villages were rapidly exposed to an entirely new world view. Following World
War II, many countries gained in- dependence, while others developed various forms
of association with their former colonial powers (Table 1). The shift to market-based
economies led to increased commercialization of fisheries, particularly industrial tuna
fishing (Barclay, 2014). While the economic value and total tonnage of the industrial
tuna catch dwarfs all other fisheries in Oceania, coastal fisheries are far more
important for livelihoods and food security, as well as cultural identify (Gillett, 2009).

These near- shore fisheries also became increasing commercialized with assistance
from international and national interests.
Table 1
Country, territory, states within remote Oceania. EEZ – Exclusive Economic Zone.
Land = km2, Pop density = people km–2.

The post-war period witnessed the growth of regionalism. Regional conservation
action in Oceania illustrates how mechanisms for inter- national cooperation, standard
setting and implementing institutions such as convention secretariats are mutually
supportive, with interested governments, non-governmental organizations and
international organizations working together through a combination of formal
agreements, action plans, intergovernmental meetings and scientific symposia to build
interest in and capacity for nature conservation in the region (Dahl, 2017). The South
Pacific Commission (SPC, now known as the Pacific Community) was formed in 1947 as
the principal scientific and technical organization in the region. In 1971, the newly independent states formed the South Pacific Forum, renamed the Pacific Islands Forum
(PIF), to address political and social issues. The Forum Fisheries Agency, created in
1979, negotiates licensing agreements with foreign fishing companies on behalf of the
PIF members. In 1982, the South Pacific Regional Environment Program, was
established by SPC, PIF, and the United Nations, to promote sustainable development
throughout the region. The Council of Regional Organizations in the Pacific under the
PIF ensures cooperation among the regional organizations, both governmental and
non-governmental.

Beginning in the 1970, secondary education programs began to
develop more relevant curricula for Pacific Island schools that included an indigenous
perspective (Thaman, 1993). The University of the South Pacific has provided higher
education to students from throughout the region since 1967 and now has 14
campuses across 12 countries. Other universities that serve the region include the
University of Guam, the University of Hawai‘i system, the National University of Samoa,
the University of French Polynesia, and the University of New Caledonia.

Present
Impacts of globalization
Modernization and a cash economy have driven many coastal communities to
overexploit their resources, often at the expense of the very resources on which they
rely. Declines in marine resources have resulted from myriad factors including:
intensive fishing pressure, land based pollution, destruction of habitat, and invasive
species. The distal drivers of these declines stem from growing human populations,
cash economies and globalization, access to technological innovations (e.g., motorized
boats and freezers for storing catch), introduction of overly eﬃcient fishing techniques
(e.g., inexpensive monofilament gill nets, scuba, GPS), and loss of traditional
conservation practices (Johannes, 1978; Cinner and Kittinger, 2015). In the Solomon
Islands, the use of more eﬃcient gear was positively related to both human
population density and market proximity, which collectively contributed to
declines in marine resources (Brewer et al., 2013).
Most Pacific Island countries and territories do not have coastal fisheries policies, and
the low levels of government support and the large spatial scale of these coastal
resources present significant management challenges (Gillett and Cartwright, 2010;
Govan, 2015). Poor government eﬀectiveness is, in part, a result of under-resourced
agencies, particularly in rural areas where the fisheries mostly occur (Govan et al.,
2013). The lack of eﬀective coastal management has led to a call for the development
of innovative solutions to address these problems.

Renaissance of customary management
Recognition that westernization produced a concomitant decline in marine resources
and cultural identity has led to a revival of customary management practices
throughout Oceania. This resurgence is being driven by increasing scarcity of
resources, re-establishment of local authority and tenure, improved education, and
more eﬀective assistance and advice from governmental and non-governmental
organizations (Johannes, 2002b). In many locations customary management systems
have achieved positive social outcomes by improving local social order and identity,

which promotes historical continuity and links ancestry and place (McClenachan and
Kittinger, 2013; Cinner and Huchery, 2014). This localized management also reduces
the cost of enforcement, as well as social and political conflicts (Hviding, 1998).
The success of community tenure of marine resources is often related to the proximity
of the community to their area of responsibility, and to the level of cultural and social
cohesion extant within the community (Aswani, 2005; Cinner et al., 2012). Local
authority is most relevant in remote areas where centralized government is not costeffective nor eﬀectual. Even where state institutions exist at the local level, they coexist with customary institutions, resulting in ‘legal pluralism’, or the existence of
multiple legal systems within one geo- graphic area (Corrin Care and Zorn, 2001;
Bambridge, 2016).
Throughout much of Oceania, compliance with local resource management rules relies
to a large extent on respect for traditional authority and decision-making processes
(Aswani, 2005; Hoﬀmann, 2002). Current barriers to compliance include conflict
between customary management rules and national legal frameworks, as well as
incentives to overfish from growing global markets (Clarke and Jupiter, 2010). National
legislation in many Pacific island countries recognizes and protects indigenous land
tenure; however, recognition of customary marine tenure has been more uneven,
reflecting a historical conflict between Pacific marine tenure systems and the ‘open
access’ traditions of colonizing European states (Govan et al., 2009; Clarke and Jupiter,
2010). In Fiji, enforcement of community management rules is constrained by the
national legal system, whereas local communities have no formal authority to enforce
management rules, and certain community-imposed sanctions may breach national
criminal laws (Veitayaki, 2000).

Locally managed marine areas
Communities throughout Oceania are currently engaged in bottom- up management of
their coastal and marine resources with technical support and resources from groups
such as the Locally-Managed Marine Area network (LLMA, Jupiter et al., 2014). LMMAs
are often supported and guided by co-management partners (e.g., NGOs, government
agencies, or research institutes) who promote a diverse range of objectives, including
biodiversity conservation, fisheries management, livelihood diversification, and climate
change adaptation (Weeks and Jupiter, 2013). However, for most communities the
main driver for local management is the desire to maintain or improve livelihoods and
is often related to perceived threats to food security, commerce, or culture (Govan et
al., 2009). More than 900 communities, comprising ~8% of coastal communities in the
Pacific region, are documented as having implemented Community-Based Fisheries
Management (CBFM, Govan, 2015). However, more than half of these CBFMs are in Fiji
and Samoa, leaving > 90% of the coastal villages in the region without support to
implement local management (Table 2). There are likely hundreds to thousands of
communities throughout the Pacific implementing their own coastal and marine

actions that are not oﬃcially documented and therefore lack support from
government institutions (Jupiter et al., 2014; Govan, 2015). Despite their proliferation
and popularity, there are relatively few empirical examples describing how these areas
were established or how they are performing from either an ecological or socioeconomic perspective (Jupiter et al., 2014; Wamukota et al., 2012).
In Hawai'i, communities can enter co-management with the State to protect Native
Hawaiian subsistence, cultural, and religious fishing practices (Ayers and Kittinger,
2014). Despite interest from > 19 communities only two communities in over 20 years
have been successfully designated, and none have approved management plans
(Levine and Richmond, 2014). This co-management approach has been hindered by a
lack of capacity in communities and institutional rigidity at resource management
agencies, as well as an ambiguous, complicated administrative rulemaking processes.
Despite the numerous obstacles to formal governmental authorization, numerous
communities in Hawai‘i are strengthening local influence and accountability for their
marine resources, oftentimes independent of government support (Friedlander et al.,
2013, 2014).

Hybrid management
Integrating traditional ecological knowledge and customary practices into
contemporary marine management has shown promise in many locations (Cinner,
2005; Kittinger et al., 2014). Hybridization of customary beliefs and institutions with
modern management concepts such as marine protected areas (MPAs) and ecosystembased management (EBM) can help address broader concerns such as coastal degradation, climate change, weak governance, corruption, limited re- sources, and
increasing poverty (Aswani and Ruddle, 2013). This integration is particularly relevant
in coastal communities that have or have had traditional rights-based fishery
management systems and/or are more socio-culturally homogeneous (Aswani, 2005).
Customary and contemporary ‘western-style’ systems of governance often have
diﬀerent objectives, values, and time horizons that can lead to conflict. While there
are distinct diﬀerences between customary and contemporary regimes, there are
commonalities that can lead to effective management. The Pacific Islanders' holistic
world view of the inseparability of people and nature corresponds largely with the
principles of EBM, recognizing the strong interdependencies of ecological, social,
economic, and institutional perspectives. Local tenure allows inclusive members to
institute spatial and temporal restrictions that also lie at the core of EBM. Customary
tenure systems have hybridized with modern rights-based fisheries management
measures such as individual transferable quotas (ITQs), as in the Trochus fisheries in
the Cook Islands and Vanuatu (Aswani, 2005; Hickey and Johannes, 2002). The
perceived success of hybrid MPAs in Samoa and Vanuatu has in- spired neighboring
communities to adopt similar strategies (Johannes, 2002b).

Marine protected areas
Closing certain areas to harvest for periods of time has been practiced for centuries by
Pacific Islanders to help sustain healthy populations of marine resources (Johannes,
1978, 1982; Cinner et al., 2006). Incorporating elements of these established practices
into a con- temporary framework has shown biological and social success, and can
increase the legitimacy of decisions regarding MPAs, as well as aid in compliance
(Aswani et al., 2012). Incorporating fishermen's local knowledge into designing marine
protected areas in the Solomon Is- lands produced conservation areas that
represented natural and social seascapes recognized by indigenous communities
(Aswani and Lauer, 2006). Protection of spawning sites is a central tenant of MPA
design, and identification and conservation of these aggregations has been greatly
aided by traditional and contemporary fishers' knowledge (Johannes, 1998a, 1998b;
De Mitcheson et al., 2008).
In Palau, conservation has evolved from the traditional “bul” to more contemporary
MPAs with eﬀective enforcement, by most standards, owing to strong community
support (Gruby and Basurto, 2013; Friedlander et al., 2017). In Fiji, where enforcement
capacity rests largely with communities, most MPAs are located near communities to
improve surveillance (Jupiter and Egli, 2011). In many cases, opportunistically placing
MPAs where there is community support may be more beneficial than implementing,
or failing to implement, a more optimal design in the future (Ban et al., 2011).
Permanent “western-style” area closures have been implemented throughout the
region, particularly in more developed localities where customary practices are less
prevalent. In areas where customary tenure is strong, permanent “no-take” reserves
are likely to be disregarded, owing to concerns for human welfare or diﬀerent
objectives as seen by the community (Aswani et al., 2012). However, in some more
urban areas and areas where customary or local management is weak due to increased
market influence, population size, immigration and development, imposition of larger
no-take areas may be a more eﬀective strategy.
The establishment of permanent or indefinite closures appears to be a departure from
customary practices, and this shift may be due, in part, to both declining resources and
changing social structure (Bartlett et al., 2009). Periodic closures based on customary
norms are likely most eﬀective where local socio-cultural institutions are strong, and
communities have the capacity to enforce regulations (Johannes, 2002b; MuehligHofmann, 2007). Some have argued that permanent no-take closures are largely
incompatible with customary tenure be- cause the scale of population replenishment for
most marine species is considerably larger than that of most community-based
management area boundaries (Foale and Manele, 2004). However, localized recruitment
of many species has been shown to be important for many nearshore species, and
networks of no-take areas can enhance regional population replenishment (Grorud-Colvert
et al., 2014). One example is Palau where the government was instrumental in establishing

the Micronesia Challenge - a conservation initiative to protect > 30% of the marine
ecosystems of the region by 2020 through the establishment of a Protected Areas
Networks, which been shown to be successful from at least an ecological perspective
(Baker et al., 2011; Friedlander et al., 2017). Elsewhere in Micronesia, MPA eﬀectiveness
varies widely and depends on the proximity to human populations, the level of reef degradation, and wave exposure, which can be a proxy for accessibility (Houk et al., 2015). In
Fiji, eﬀorts are underway to scale up its LMMA network by encouraging communities to
work together with adjacent communities (Mills et al., 2011).
The World Database on Protected Areas (WDPA, UNEP-WCMC and IUCN, 2018)
maintains information on marine and terrestrial protected areas. Most countries in
Oceania do not maintain up to date lists of MPAs and therefore reported areas should
be treated with caution. As reported in the WDPA, most of the marine protected areas
in Oceania have some form of local co-management (Table 2). Solely government
managed MPAs are less common and are often associated with remote locations,
important conservation areas (e.g., spawning sites), or to benefit tourism. Despite
government control, local influence is still important in the management of many of
these MPAs.

Table 2
Marine managed areas in remote Oceania. Data from World Database on
Protected Areas (UNEP-WCMC and IUCN, 2018; Govan, 2015; O'Leary et al., 2018).
Local management areas include: indigenous owners, communities, in- dividual
landowners, joint and collaborative.

Some conservation measures have violated the rights of indigenous peoples, resulting
in poverty and societal problems (Colchester, 2004). The term “ocean grabbing” has
been used to describe actions, policies or initiatives that deprive small-scale fishers of
resources, dispossess vulnerable populations of coastal lands, and/or undermine
historical access to areas of the sea (Bennett et al., 2015). These concerns high- light
the need for proponents and implementers of ocean-related initiatives involving reallocation of space or resources to incorporate input from and be mindful of potential
consequences to local communities.

Large-scale MPAs
Increasing attention is being paid to the natural and cultural heritage value of remote
ocean spaces and this recognition has led to the designation of Large-Scale MPAs
(LSMPAs, ≥100,000 km2), particularly in Oceania (Toonen et al., 2013; Wilhelm et al.,
2014). These LSMPAs oﬀer benefits that are not obtainable at smaller scales, primarily
the ability to protect whole ecosystems and interdependent habitats so that
biologically connected ecosystems can be included within the same management area
(Toonen et al., 2013). Large no-take LSMPAs have been established in several areas
(e.g., Hawai'i and US Pacific, Palau, Pitcairn, Kiribati), while a few jurisdictions have
declared or promised to create their entire EEZs as multi-use LSMPAs (O'Leary et al.,
2018; Fig. 2, Table 3).

Fig. 2. Distribution of designated and promised LSMPAs in Oceania as of June 2017.
LSMPAs that are designated are in olive and those promised are in pink. Multiple-use
MPAs are designated by hatched lines. Strongly or fully protected are shown without
hatches. MNM – Marine National Monument, NMS – National Marine Sanctuary, MP

– Marine Park. Should Easter Island Marine Park be designated, Motu Motiro Hiva MP
would be encompassed by this designation. (adapted from O'Leary et al., 2018). (For
interpretation of the references to color in this figure legend, the reader is referred to
the web version of this article.)

Table 3
Large-scale Marine Protected Areas (LSMPAs) in Oceania. Year is the year proposed.
Data from O'Leary et al. (2018).

Many of the existing LSMPAs are remote areas in the Pacific that share common
natural history, threats, culture, as well as scientific and management needs. The
distinctive challenges faced by LSMPAs, especially the governance and protection of
vast tracks of open ocean, led to the formation of a unique conservation organization
in 2010, ‘Big Ocean: A Network of the World's Large-Scale Marine Managed Areas’
(http://bigoceanmanagers.org), which is a peer-to-peer learning and sharing network
of LSMPA managers (Wilhelm et al., 2014). Several LSMPAs in the Pacific have
collaborated in bilateral agreements, and learning exchanges, as well as research,
monitoring, and enforcement activities (Friedlander et al., 2016).
Papahānaumokuākea Marine National Monument (PMNM) is one of the world's
largest MPAs (> 1.5 million km2) and its UNESCO World Heritage inscription identified
its outstanding universal value for both natural and cultural heritage, and as the
world's first cultural seascape for its continuing connections to indigenous people
(Kikiloi et al., 2017). Management of PMNM emphasizes integration of science, policy,
cultural knowledge, traditions, and practices to create successful management
strategies appropriate for both natural and cultural resources.

The creation of LSMPAs is not without controversy. The rapid growth of LSMPAs runs
the risk of being biased toward places that are remote or unpromising for extractive
activities and hence residual to commercial uses (Devillers et al., 2015). In addition, the
implementation and the management of LSMPAs have not been well explored in
practice or theory (Leenhardt et al., 2013). Some of the criticisms of LSMPAs are valid
and need addressing, however, none pertain exclusively to LSMPAs and many involve
challenges ubiquitous to all management (O'Leary et al., 2018).

Future
It is estimated that coastal fisheries of most countries and territories in the region will
not meet their food security needs by 2030 due to population growth, overfishing,
reduced productivity because of cli- mate change, and inadequate national distribution
networks (Hanich et al., 2018). The stagnation of coastal fishery production and the
lack of management investment means food and employment must be spread among
a growing number of people. The utility of nearshore fisheries laws in the face of
climate change requires resilient coastal fisheries policies (Gourlie et al., 2018). New
legislation with the ap- propriate balance between state-driven management eﬀorts
and bottom-up community stewardship must allow for management flexibility to
ensure that scientific understanding of climate eﬀects supports management
decisions, and minimizes adverse eﬀects of climate change on the lives, livelihoods,
and rights of communities. Improving coastal fisheries management in the short term
should be better ad- dressed through improved management frameworks, use of
human re- sources, and allocation of increased and decentralized budgets. An example of this is the Pacific Oceanscape Initiative, which has been endorsed by 23
Pacific Island nations, regional intergovernmental agencies, and the conservation
community to advocate for conservation and sustainable development of ~40 million
km2 of Pacific Ocean (Govan, 2017).

Climate change
Global climate change is imperiling ecosystems worldwide, but especially in Pacific
Islands, which is one of the most vulnerable regions to climate change impacts (Bell et
al., 2013; Cheung et al., 2016). Climate change is already aﬀecting the region through
increasing temperatures, sea-level rise, saltwater intrusion of freshwater resources,
coastal erosion, an increase in extreme weather events, altered rainfall patterns, coral
bleaching, and ocean acidification (Hanich et al., 2018). Potential pelagic fish catch is
projected to decrease by > 50% across many areas, with the largest impacts in the
western Pacific (Cheung et al., 2016). However, these impacts will be in even more
pronounced in coastal regions, with significant declines expected in the abundance of
nearshore fisheries species, including export products such as Trochus and bêche de
mer, due to degradation of coral reefs and other essential habitats, such as mangroves
and seagrass beds (Bromhead et al., 2015).

Pacific Islanders and their knowledge-practice-belief systems have a long history of
resilience to environmental variability and unpredict- ability, including periodic and
severe disturbances (e.g., droughts, floods, storms, and tsunamis) (McMillen et al.,
2014). Improved climate predictions can assist governments and coastal communities
in reducing the impacts of climatic variability, but policy and management responses
will need to be adaptive to the same time scales as climatic variability (Dunstan et
al., 2018). While reductions in CO2 are the only way to reverse climate change,
reducing non-climate stresses that contribute to ecosystem degradation can moderate
the vulnerability of species and ecosystems to direct climate change impacts.
Modeling results suggest that strong local mitigation measures (e.g., regional fishing
allocation schemes, eﬀective MPA networks, decentralized coastal management) can
substantially reduce fisheries declines, particularly in areas that are projected to have
the largest decreases in catch (Asch et al., 2018). Community-based and participatory
approaches can complement and ground-truth climate models and guide culturally
appropriate resource management, research, and adaptation measures (McMillen et
al., 2014).

Other global threats
Illegal, unreported, and unregulated (IUU) fishing is an ever- growing existential threat
to the Pacific region. IUU fishing harms legitimate fishing activities and livelihoods,
jeopardizes food and economic security, benefits transnational crime, distorts markets,
con- tributes to human traﬃcking, and undermines ongoing eﬀorts to implement
sustainable fisheries policies (Petrossian, 2015). International eﬀorts to counter IUU
fishing have grown over the past decades. Advances in satellite technology and vessel
tracking had made huge advances in surveillance. The public accessibility of automatic
ship identification system (AIS) data has made it possible to observe vessel activity
anywhere in the world and has revolutionized how we monitor fisheries (Kroodsma et
al., 2018). Curtailing IUU fishing can produce rapid improvements in fishery profits and
catches and creates an opportunity for countries to reform their fisheries while
avoiding many of the short-run costs of reducing domestic fishing eﬀorts and catches
(Cabral et al., 2018). The recent implementation of the Port State Measures Agreement
establishes a minimum set of standard measures for States to apply when foreign
vessels seek entry into their ports and verifies that such vessels have not engaged in
IUU fishing and other inspection and enforcement violations (FAO, 2016).
As more Pacific Island countries and territories have increased management of their
EEZs, fishing eﬀort has shifted to the adjacent high seas where rules of fishing are less
rigorous, and revenues are not shared with island nations. Recent research shows that
closing the high seas to fishing would increase fisheries yield in countries' exclusive
economic zones by 30% and fisheries profits by > 100% (White and Costello, 2014).
This would also increase the social equitability of fishing, by shifting benefits to local
fishers and away from large foreign fleets (Sumaila et al., 2015).

Deep-sea mineral companies are particularly interested in the exploration and
exploitation of the rich mineral deposits of the Pacific region. The Clarion-Clipperton
Fracture Zone (CCZ) in the abyssal eastern Pacific has the largest known concentrations
of high-value polymetallic nodules, and the International Seabed Authority (ISA),
created under the Law of the Sea Convention, has granted numerous contracts to
explore for minerals on the deep seabed in this region (Wedding et al., 2015). Because
of the scale of the impacts and the sensitivity of the deep sea, the ISA developed a
precautionary approach in the CCZ by developing the deep seabed's first
environmental management plan, and one that included MPAs based on the recommendations of a scientific working group (Wedding et al., 2015). The Cook Islands
and Kiribati have implemented national deep-sea mineral policies, and many other
countries in the region have draft policies or existing legislation that includes
management of national deep-sea mineral resources (Govan, 2017).

Whole-island and whole-ocean approaches
The connectivity between terrestrial and marine ecosystems in nearly all aspects of life
in Oceania requires a major shift from current thinking toward a more integrated
approach. Marine spatial planning (MSP) is a strategic, coordinated, and
comprehensive eﬀort that pro- vides a framework for engaging stakeholders at all
levels to maximize resilience of ecosystems and communities (Crowder et al., 2006).
MSP can help mitigate some threats by planning for sustainable coastal development,
appropriate waste and marine pollution management, and best practices for
watershed and marine resource management (Grantham et al., 2011).
Trends toward adaptive management are essential in this time of rapid environmental
change. While larger MPAs are thought to be better buﬀers from the eﬀects of climate
change, the small size of many MPAs in developing nations means that adaptive
management can be done by communities and decisions can be made and
implemented rapidly (Aswani et al., 2007; Ban et al., 2011). In the Republic of the
Marshall Islands, atoll communities have formed Natural Resource Management
Committees, with responsibilities for assessing environ- mental impacts and making
recommendations for management implementation (Baker et al., 2011). The Cook
Islands recent declaration to declare their entire EEZ as an LSMPA may represent a
model for achieving integrated ocean management and conservation through inclusive
processes of consultation and spatial planning.
Understanding how to build eﬀective, culturally grounded measurement systems is a
fundamental step toward supporting adaptive management and resilience in the face
of environmental, social, and economic change (Sterling et al., 2017a). By incorporating
multiple worldviews and knowledge systems, biocultural approaches can help better
understand the links in social-ecological systems and increase the chances of long-term

success of conservation interventions (Gavin et al., 2015; Sterling et al., 2017b). These
hybrid systems have limitations as not all views and values have equal importance, and
rapid cultural and environmental changes will require a prioritization of goals and
objectives that are largely place-based.
The increasing threats of climate change impacts, coupled with declining coastal
fisheries and food security challenges requires bottom- up, as well as top-down
governance that will benefit from traditional ecological knowledge that is adapted to a
modern and changing planet. The people of Oceania are at the frontline of climate
change and while these changes will fundamentally change the world of the future in
ways we cannot fully predict, the resilience shown by the people of Oceania in the past
gives us some hope.
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