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Is community-based fisheries management realising multiple objectives?
Examining evidence from the literature

Philippa J. Cohen'?, Stacy D. Jupiter’, Rebecca Weeks??, Alifereti Tawake** and Hugh Govan®

Introduction

Community-based and co-management approaches
are key strategies for small-scale fisheries manage-
ment (Evans et al. 2011; Gutierrez et al. 2011). The
expansion of these approaches is particularly appar-
ent in the Pacific, where communities rely heavily
on small-scale fisheries (Govan 2009a) and concerns
about sustainability are increasing (Bell et al. 2009;
Brewer et al. 2009). Many community-based man-
agement initiatives are recognised within a regional
practitioner’s network referred to as the Locally
Managed Marine Area (LMMA) network (Parks
and Salafsky 2001). There are also likely to be hun-
dreds to thousands of communities implementing
management, outside the formal network, which
do not appear on any official list (Govan 2009a).
For simplicity, we use the term LMMA broadly to
encompass local management that: 1) is applied to
nearshore marine areas; 2) seeks to meet local man-
agement objectives; 3) employs locally negotiated
rules that integrate customary or local governance
institutions; 4) is adaptable via learning-by-doing
approaches; and 5) includes circumstances where
resident communities may be collaborating with
partners such as non-government organisations,
government agencies or research institutes (Govan
2009a). In this regard, the term LMMA is synony-
mous with community-based marine resource or
fisheries management (CBRM and CBFM).

Throughout the Pacific, a diversity of customary
institutions exist for controlling the use of fisher-
ies resources, including tenure systems, closures
of fishing grounds, and bans on sectors of society
consuming or harvesting certain species (Cinner
and Aswani 2007; Johannes 1982). Alongside other
customary and local governance structures (e.g.
chiefly systems), such customary institutions form
the foundations of LMMAs (Govan 2009a; Johannes
2002; Ruddle 1998). However, in contemporary,
competitive resource-use contexts, customary

management institutions alone may be unable to
ensure sustainable patterns of resource use with-
out some integration of scientific knowledge, mod-
ern management practice or institutional support
(Aswani and Ruddle 2013; Foale et al. 2011; Polunin
1984). LMMAs often represent efforts to integrate
local and scientific knowledge, customary and con-
temporary management practices, and, in some
situations, to provide legal or other institutional
support to customary and local governance.

A recent review (Jupiter et al. 2014) highlighted that
LMMAs were not only advocated and established
to improve the long-term sustainability of fisher-
ies, but also to achieve other overarching objectives:
1) increasing short-term harvesting efficiency; 2)
restoring biodiversity and ecosystems; 3) main-
taining or restoring breeding biomass; 4) enhanc-
ing livelihoods; 5) reinforcing customs; 6) asserting
access rights; and 7) community empowerment.
These objectives are often overlapping and, in some
cases, can be conflicting. For example, LMMA objec-
tives for enhanced fisheries-supported livelihoods
may clash with some objectives for conservation of
biodiversity, and LMMAs established to promote
short-term increases in catch may not be able to also
enhance long-term sustainability of fisheries. Here,
we summarise cases from the Pacific that report on
these objectives, and then discuss some particular
synergies and trade-offs between objectives. By
summarising the findings of Jupiter et al. (2014),
we then review the effectiveness of management
measures or “tools” for progressing fisheries sus-
tainability in particular, as well as the seven other
objectives identified.

Increasing the sustainability of fisheries — one
of multiple LMMA objectives

LMMAs are commonly established to enhance the
long-term sustainability of fisheries-associated live-
lihoods and food security, and are often initiated in
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response to concerns about resource decline and the
sustainability of small-scale fisheries (e.g. Bartlett et
al. 2009a; Parks and Salafsky 2001). In some cases,
increases in resource abundance have been per-
ceived or quantified over short time-scales and often
within small, permanent or periodically harvested
closures within LMMAs (e.g. Bartlett et al. 2009b;
Cinner et al. 2005; Tawake et al. 2001). Other studies
have suggested that human nutrition is improved
as a result of such affects (e.g. Aswani and Furu-
sawa 2007; Weiant and Aswani 2006). Yet, there is
very limited empirical evidence that short-term or
localised (i.e. within small closures) increases might
lead to broader and long-term improvements to
fisheries-supported livelihoods and food security.

Projections based on population growth rates sug-
gest that coastal fisheries will not meet future needs
of many Pacific Island countries, even if coastal
fisheries are well managed (Bell et al. 2009). While
improving management should help to minimise
this deficit, factors operating beyond local levels
(e.g. commercial fisheries, government policies)
or outside of fisheries systems (e.g. market fluc-
tuations, population growth, natural disasters) also
strongly influence fisheries sustainability, and food
security and livelihoods more broadly (Schwarz
et al. 2011). Yet in the Pacific, where many central-
ised governments have relatively little capacity to
effectively manage dispersed, diverse and dynamic
small-scale fisheries, LMMAs will likely remain
a key strategy. There are two important areas in
which research can focus. First, testing the effective-
ness of LMMAs for improving the performance and
sustainability of fisheries or, perhaps more realisti-
cally in many cases, for achieving “primary man-
agement” (i.e. precautionary management designed
to prevent the loss of benefits, rather than optimise
benefits, Cochrane et al. 2011). Second, improving
the understanding of how LMMAs might work
in conjunction with centralised management and
higher levels of planning to tackle small-scale
fisheries concerns. We suggest that a first step in
this direction is to develop a better understand-
ing of the multiple objectives for which LMMAs
are employed (discussed below), and the poten-
tial trade-offs created when managing for multiple
objectives simultaneously.

Increase efficiency of harvests for short-term yield

Many communities use LMMASs, most commonly
periodically harvested closures or taboo areas, to
ensure a ready supply of fish and invertebrates for
special occasions (Govan 2009a). Both fishers and
scientists have observed that after a period of clo-
sure, catch efficiency (particularly of spearfishing)
can increase (Cinner et al. 2006; Foale et al. 2011).
This can be due to behavioural changes that cause
fish to become less wary of fishers (Feary et al. 2011;

Januchowski-Hartley et al. 2011). Increased catch-
ability due to these behavioural responses means
that a relatively small amount of effort is effec-
tive at removing biomass, which benefits fishers
in the short term but could increase the likelihood
of overharvesting (Feary et al. 2011, Jupiter et al.
2012). Longer-term sustainability is more likely to
be effectively coupled with objectives of increased
catch efficiency if catch rates are elevated because
reproduction and growth have led to increased
abundance and size of targeted taxa; this has been
observed for some invertebrate fisheries (e.g. Cohen
and Alexander 2013; Tawake et al. 2001). Whether
short-term improvements in catch efficiency corre-
spond with improved and sustainable yields in the
longer term is a pressing question for managers, but
will depend on rates of extraction (which, in turn,
are affected by resource demand, gear efficiency,
and other factors) relative to production (depend-
ing on life histories of targeted species, habitat suit-
ability and status, ecological interactions).

Maintain and/or restore biodiversity and
ecosystem functions

The conservation of biodiversity and ecosystems
is reported as an objective of some LMMAs (e.g.
Aswani et al. 2007; Bartlett et al. 2009a; Jupiter and
Egli 2011). However, this is not typically a primary
objective of communities (Govan and Jupiter 2013),
and may emerge due to the influence of ideas about
conservation from partner organisations. The LMMA
network was founded on the assumption that suc-
cessful implementation would lead to conservation
outcomes, and many LMMA partners are conserva-
tion organisations (Cohen et al. 2012). Indeed, there
is some evidence that LMMAs can have conservation
benefits. Mills and colleagues (2011) demonstrated
that national-level coverage of LMMAs in Fiji con-
tributed substantially to the government’s target to
protect 30% of marine habitats. At local scales, apply-
ing tools that are designed to reduce fishing effort or
destructive fishing methods may lead to cascading
impacts on biodiversity and ecosystem function.
For example, local protection from fishing (using
reserves) may lead to an increase in prey abundance,
which would then lead to increases in top predators
(Goetze and Fullwood 2013).

While intact ecosystems and biodiversity support
fisheries, there is a distinction between fisheries and
conservation objectives (Foale et al. 2013). This dis-
tinction is illustrated by the fact that, while no-take
marine reserves can perform well for conservation,
in some cases (e.g. for species with home ranges that
extend beyond reserve boundaries, or where fish-
ing effort becomes intensified in open areas) no-take
reserves will be relatively ineffective and inefficient
for managing fisheries compared with other meas-
ures (Hilborn et al. 2004; Kearney et al. 2012).
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Maintain and/or restore biomass and breeding
populations

A common community-voiced objective of LMMAs
is to restore the abundance and biomass of fish and
invertebrate species that are important for fisheries.
Supplementing local knowledge with contemporary
scientific understanding of reproductive and eco-
logical processes (i.e. through “awareness raising”
activities) is a common element of LMMA initiatives
(Parks and Salafsky 2001). The goal is to influence
management practices so that they increase the like-
lihood that biomass and breeding populations are
maintained, and that long-term sustainability objec-
tives can be met (e.g. Foale et al. 2011). In some cases
where community-based management partners
have explained ecological processes, communities
have readily established area closures (e.g. King and
Fa’asili 1998) or spatial and/or seasonal manage-
ment over breeding and nursery sites (e.g. Almany
et al. 2013; Aswani and Hamilton 2004; Hamilton et
al. 2011). Abundance and biomass increases are com-
monly observed within no-take reserves (e.g. Bartlett
et al. 2009b; Hamilton et al. 2011). If, after a period
of time, increases inside reserves lead to substantial
adult spillover and larval export into areas accessible
to fishers, then increased catch efficiency or improve-
ments to the long-term sustainability of fisheries
may be realised (e.g. Almany et al. 2013; Halpern et
al. 2010). However, highly localised protection (i.e.
closures of small areas of fishing grounds) will be
less likely to lead to improvements in long-term sus-
tainability if fishing effort outside protection zones is
too great (e.g. Dumas et al. 2010).

Enhance economy and livelihoods through
related activities

Rural Pacific Island communities rely heavily on
fisheries for food and income, and in some cases
have relatively few alternatives (Bell et al. 2009).
Not surprisingly, many communities are attracted
to the idea of LMMA establishment in the hope that
local economies and livelihoods will be improved
— often through means other than fisheries extrac-
tion. Livelihood objectives might be pursued
through explicit arrangements (or expectations) to:
receive payments to cease extraction of resources;
develop land-based income generating activities;
generate revenue from ecotourism; receive employ-
ment associated with management; or participate in
alternative income-generating activities introduced
by management partners.

For example, the potential for financial gain from
tourism development in New Caledonia was a
major driver convincing local communities to par-
ticipate in management (Horowitz 2008). Other
examples of economic incentives provided through
LMMA-associated ecotourism include fees for div-
ing in Fiji reserves (Weeks and Jupiter 2013), and a

paid lease agreement to establish a no-take reserve
in Indonesia (Niesten and Gjertsen 2010). In certain
cases, tourism has provided additional income to
community members through paid employment
and boosted sales of fish and handicrafts (Horowitz
2008; Niesten and Gjertsen 2010; Vianna et al. 2012).
However, tourism will be unlikely to provide sub-
stantive opportunities in remote or environmen-
tally degraded parts of the Pacific. In one such area
in Solomon Islands, management partners encour-
aged community buy-in through alternative liveli-
hood activities (Aswani 2000). In practice, it is often
found that the potential for enhanced sustainability
of fisheries is not always incentive enough for com-
munities to engage in, or sustain, management.

Maintain or reinforce traditional customs

Customary practices that control resource use (e.g.
restricted access through tenure, protection of sacred
areas, restrictions on harvesting particular species)
are relatively common throughout the Pacific (Hvid-
ing 1989; Veitayaki 1997; Zann 1989). Yet, in modern
contexts, many of these traditional practices are per-
ceived to be eroding (Bartlett et al. 2010; Foale 2006)
and LMMAs are often viewed as a way to strengthen
or adapt customary practices (Johannes 2002). For
example, in Fiji, a passage considered to be a sacred
site was later instated as a closure within an LMMA
(J. Cinavilakeba, pers. comm.), and elsewhere in Fiji
a lagoon considered to be sacred was reinforced as
a permanent no-take area within an LMMA (Veit-
ayaki 2001). Periodically harvested closures or taboo
areas (see section below) that have traditional ori-
gins are commonly applied and adapted in contem-
porary community-based management, and may be
intended to enhance fisheries performance in both
the longer and shorter terms (Cohen and Foale 2013).
In other cases, customary marine tenure may be
strengthened through LMMA formation to restrict
who can access fishing grounds.

Assert access rights

Tenure systems allow communities, clans or fami-
lies with primary rights to a particular area to limit
access and apply rules to the use of resources within
the area (Macintyre and Foale 2007), and, thus, they
form important foundations for LMMAs (Aswani
and Ruddle 2013). Customary marine tenure sys-
tems are recognised in the constitution of some
countries (e.g. Solomon Islands; Lane 2006); in oth-
ers, there is legal recognition of traditional fishing
rights (e.g. Fiji; Clarke and Jupiter 2010) or legal
avenues for communities to establish management
rights over coastal areas (e.g. Tonga; Govan 2009a).
Tenure arrangements (i.e. the people who hold
rights, the nature of those rights, and the areas to
which rights are held) are often dynamic and are
generally unwritten (Baines 1990). To some extent,
arrangements are able to change in response to new
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environmental pressures or altered social, economic
or ecological conditions (Hviding 1998). Codifying
and/or clarifying tenure claims may be an impor-
tant, but perhaps not overtly stated, objective for
establishing LMMAs and formalising management
(e.g. Steenbergen 2011). Yet, in some cases, clarify-
ing tenure claims to establish management (or local
developments) can work in opposition to objectives
of enhanced community cohesiveness, and instead
lead to protracted negotiations and disputes (Mac-
intyre and Foale 2007; McDougall 2005). Depending
on how rights are assigned and how management is
established, benefits and costs may be unequally dis-
tributed according to gender, clan or ethnicity, which
can undermine management and/or hinder objec-
tives of improving “community” well-being (e.g.
Anderson and Mees 1999; Cohen et al. 2013; Vunisea
2008).

Increase community organisation, cohesiveness
and empowerment

Many community-based management partners seek
to empower communities and strengthen local gov-
ernance through participatory processes employed
for establishing and implementing LMMAs (Govan
etal.2008). These processes often include elements of
education, awareness raising and learning for adap-
tation. Further, processes for establishing LMMAs
frequently facilitate community-level consultations
for identifying issues, visioning, planning, deci-
sion-making and consensus building (Govan et al.
2008; King and Fa’asili 1998). In one case in Solo-
mon Islands, it was reported that as a result of such
processes, a communities’” LMMA committee was
better able to deal with resource-use issues, but also
developed into a forum for “addressing other com-
munity issues” (Govan 2009b; Leisher et al. 2007).
While anecdotal reports of improved governance
are relatively common, more critical evaluations of
changes in governance capacity are warranted. In
a further case, women'’s participation in decision-
making about resources was reportedly enhanced
through community-engagement and planning
processes (Hilly et al. 2011; Leisher et al. 2007). This
is an important outcome because despite women'’s
common and various roles in capturing and mar-
keting fisheries resources (Kronen and Vunisea
2007; Weiant and Aswani 2006), women frequently
have limited voice in such decision-making (Vuni-
sea 2008). Partnerships (i.e. those between com-
munities and their management partner) may also
bolster local management efforts and raise the pro-
file of local issues. For example, in Solomon Islands
a network of LMMA partners provided important
pathways for information about resource manage-
ment to reach communities, and also provided a
mechanism for communities and their management
efforts to be represented in higher level decision-
making arenas (Cohen et al. 2012).

Management measures or “tools” used to
progress objectives

Within an LMMA, management falls into six broad
categories of fisheries rules and management
measures: 1) permanent closures, 2) periodically
harvested closures, 3) species-specific restrictions,
4) gear restrictions, 5) access restrictions, and 6)
livelihood diversification strategies. Jupiter et al.
(2014) used expert opinion alongside appraisal of
the literature to rank the effectiveness of each type
of management measure for achieving LMMA
objectives. Here we refer to findings from main-
stream fisheries practice and science, but focus
on empirical evidence from the Pacific (reviewed
by Jupiter et al. 2014) of the performance of these
management measures for achieving LMMA
objectives. These measures are not necessarily
intended to be employed in isolation (and may
achieve complementary objectives if employed in
combination), but for simplicity we consider them
separately, and highlight some examples where
outcomes will be affected by the broader manage-
ment context as well as differing social and envi-
ronmental contexts. In addition to the application
of these six types of management measures, the
processes of LMMA formation and adaptation may
also contribute to objectives such as “assert access
rights” and “increase community organisation
and empowerment”, but these are not detailed or
discussed in depth here (but see Albert et al. 2013;
Govan et al. 2008; Jupiter et al. 2014).

Permanent closures

LMMA approaches frequently lead to the forma-
tion of small (median 0.1-1.0 km?) no-take zones,
often placed over coral reefs (Govan 2009a). Where
these have included spawning aggregation sites,
localised increases of some key fisheries species
have been observed (Hamilton et al. 2011). How-
ever, for species with large home ranges or those
with highly dispersing larvae, it is expected that
small reserves will be less effective (Ferraris et al.
2005; White and Costello 2011). For example, small
closures appeared to be insufficient for restoring
breeding biomass and preventing overall popula-
tion declines (even for relatively immobile inverte-
brates) in Vanuatu (Dumas et al. 2010). Perceptions
of increased marine resources within closed zones
are common within fishing communities, even if
increases are not apparent from ecological moni-
toring data or are ecologically unrealistic (World
Bank 2000; Yasue et al. 2010). However, there are
suggestions that benefits of closures may transcend
ecological impact by increasing interest, knowl-
edge and awareness of the benefits of management
more broadly (World Bank 2000). In some contexts,
no-take areas have facilitated alternative income
sources, typically those related to dive tourism (e.g.
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Weeks and Jupiter 2013). Permanent no-take areas
have also been established within LMMAs to help
protect sacred sites or to conserve habitats and spe-
cies (e.g. Jupiter and Egli 2011). Notably, many no-
take zones within LMMAs are closed indefinitely
(as opposed to permanently), where communities
express the intention to harvest areas at some stage
in the future if circumstances change (Govan 2009a).
Intentions to someday open areas to harvesting,
and the relatively small scale of tenure units are, in
certain circumstances, barriers to effective imple-
mentation of permanent or larger closures (Foale
and Manele 2004; Foale et al. 2011).

Periodically harvested closures

Periodically harvested closures are commonly
implemented within LMMAs, and in some cases
have been observed to be enthusiastically applied
compared with other tools (Cohen et al. 2013;
Léopold et al. 2013a), perhaps partly due to their
historical origins (Johannes 1982). However, their
application is highly variable and typically flexible.
As a result, outcomes for enhancing fisheries
sustainability, or progress towards biodiversity or
ecological conservation and restoration objectives,
is highly variable between cases (see review
by Cohen and Foale 2013). Short-term elevated
catch rates have been observed in periodically
harvested closures due to increased abundance of
invertebrates, in particular (Cohen and Alexander
2013; Tawake et al. 2001), and increased catchability
of fish (Januchowski-Hartley et al. 2011).

In contemporary contexts, periodically harvested
closures may play a role in maintaining
traditional customs by helping to provide food
and income for celebrations (Govan 2009a). One
of the attractive features of periodically harvested
closures is that loss of access to fishing areas is
not permanent and benefits are realised from
harvests when areas are opened (Cohen and
Foale 2013; Foale 1998; Jupiter et al. 2012). During
some opening events it has been observed that
fishing effort is elevated and removal of biomass
is relatively high, which in turn has led to
substantial depletion of local stocks, suggesting
that the long-term sustainability of fisheries may
be compromised (Cohen et al. 2013; Jupiter et al.
2012). While in other cases, the relatively long
periods of closure may result in a net reduction
in fishing pressure applied to these areas, which
facilitates sustained increases in abundance or
biomass (Bartlett et al. 2009b; Cinner et al. 2005).
Conservation benefits of periodically harvested
closures have rarely been examined, but in one
case where fishing was light and infrequent, no
substantial benefits of periodically harvested
closures were found on species richness, live coral
cover and coral diversity (Cinner et al. 2005).

Species-specific restrictions

Application of species-specific size restrictions
within LMMAs has met with mixed success. In
Vanuatu, Léopold et al. (2013a) found very high
levels of compliance with national minimum size
limits for trochus but much lower levels of imple-
mentation of community-set size limits and other
measures within LMMAs. This study suggested
that local management and enforcement would
need to be improved to promote long-term fisher-
ies sustainability. Spatial or temporal restrictions
that ban fishing of particular species during sensi-
tive life history phases (e.g. spawning aggregations)
have been shown to effectively maintain or enhance
biomass and breeding stocks; for example, in Papua
New Guinea, where a ten-fold increase in the
density of the camouflage grouper was observed
(Hamilton et al. 2011). Locally implemented bans
on harvesting particular species have been reported
(e.g. Cohen et al. 2013; Johannes 1998), but in many
cases the outcomes have not been tested. The use
of species-specific quotas is rare in Pacific com-
munity-based management (but see Léopold et al.
2013b and Nash et al. 1995 for examples of co-man-
agement where government has played a relatively
strong role in guiding management), likely due to
the high demand for data to appropriately set limits
and a lack of capacity to monitor catches.

Gear restrictions

Within LMMAs, restrictions may be promoted to
limit the use of destructive methods (e.g. the use of
dynamite and fish poisons) or highly efficient gear
(e.g. small-mesh nets, or torch lamps and spear-guns
for night fishing) (Govan et al. 2008; Johannes 2002).
Such measures are expected to improve fisheries
sustainability by maintaining habitat structure, eco-
system function and breeding capacity (Fernandes
et al. 2012). Assessments of gear restrictions from
the Pacific are sparse, although studies from other
tropical regions suggest locally implemented gear-
based management can be effective for improving
fisheries performance (e.g. Hicks and McClanahan
2012). Yet, as with species restrictions, issues with
local enforcement and compliance with gear restric-
tions have been noted in Pacific LMMAs. Léopold
et al. (2013a) found that while many communities
in Vanuatu initially set gear-based restrictions when
they established LMMAs, very few of these restric-
tions continued to be implemented (similar to find-
ings of Cohen et al. 2013 in Solomon Islands).

Access restrictions

Restricting access is a common input control
measure used to manage fisheries (King 2007),
and can support the implementation of other
concurrent management measures (World Bank
2000). Customary marine tenure provides the
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principle mechanism in many Pacific Island
countries by which to limit access to inshore fish-
ing grounds (Johannes 2002; Macintyre and Foale
2007). However, implementing access restrictions
in isolation to other tools “will not necessarily
change the volume harvested, just who harvests
it” (Polunin 1984). In this regard, it is also impor-
tant to note that those who have been excluded
may face increased hardship. Further, without
concurrent management measures (such as effort
restrictions), clarifying access rights may simply
shift the distribution of effort and not address the
root causes of resource decline. Where demand
for local resources is high and use is intense,
improving fisheries-supported livelihoods and
food security, enhancing fisheries sustainabil-
ity, or maintaining biomass will likely not be
achieved through access restrictions alone.

Livelihood diversification strategies

To reduce fishing effort, or to offset costs associ-
ated with management, management partners
sometimes promote livelihood diversification
strategies alongside LMMA initiatives (O’Garra
2007). Deployment of fish aggregation devices
(FADs) is a relatively common strategy that has
a long history in the Pacific. In Solomon Islands,
fishing at FADs led to increased catch per unit
of effort due to enhanced catches of pelagic fish,
and fishers perceived that effort on coastal (pre-
viously heavily fished) locations had decreased
(Prange et al. 2009). However, very few docu-
mented examples demonstrate that alternative or
supplemental livelihoods, even FADs, have led to
more sustainable fisheries practices or improved
ecological conditions (Gillett et al. 2008). Fur-
ther, if hopes for improved income from liveli-
hood diversification strategies are not fulfilled,
resource management may stall or fail, and in
certain instances conflict may arise due to ineq-
uitable distribution of benefits (e.g. Aswani and
Weiant 2003; Niesten and Gjertsen 2010). Further-
more, while it is intuitively important to facili-
tate broader community developments alongside
management efforts, there is concern that liveli-
hood projects may create a culture and expecta-
tion of payment for participation in management
(Foale 2001; Gillett et al. 2008).

Conclusions

LMMAs are widely recognised as a key strategy
for managing small-scale fisheries in many Pacific
Island contexts. Yet here we highlight that it is
important to also recognise the diversity and mul-
tiplicity of objectives for which LMMAs may be
implemented. The acceptance and proliferation of
LMMAs across the Pacific can be attributed, at least
in part, to the flexibility with which they can be

implemented: the selection and application of man-
agement tools can be adapted to different contexts,
and adjusted through time to account for social and
ecological changes or as new knowledge emerges
from experience. Nevertheless, the diversity of
social and ecological contexts, and also the resultant
form of LMMAs, means that providing best-prac-
tice guidance to optimise fisheries through LMMAs
is challenging. The multiplicity of objectives for
implementing LMMAs (Jupiter et al. 2014) means
that trade-offs between objectives may occur, and
that “success” can have multiple meanings. As a
further complication, community objectives might
not be made explicit to management partners, and
may only emerge later during implementation. The
longevity of any LMMA will ultimately depend on
whether communities and other key stakeholders
perceive that there is progress toward their objec-
tives, and that the benefits of management out-
weigh the costs (Lal and Keen 2002).

Our review has also highlighted that, despite
reports of hundreds to thousands of active LMMAs
in the Pacificc most local management proceeds
with little documentation or critical evaluation.
As a result, there are relatively few empirical cases
that: 1) describe how objectives and management
tools are negotiated, 2) report on objectives being
pursued, 3) describe the management tools ulti-
mately employed, and 4) test outcomes towards
fisheries sustainability or other objectives. Given
that LMMAs are an important approach for improv-
ing small-scale fisheries management within the
Pacific Islands region, improving the understand-
ing of objectives, management measures, and out-
comes are important areas for ongoing research and
improved reporting.

Acknowledgements

PJC is grateful for support from an Australian Cen-
tre for International Agricultural Research grant
(FIS/2012/074) and the Consultative Group on
International Agricultural Research Program on
Aquatic Agricultural Systems. SDJ acknowledges
funding to Wildlife Conservation Society from the
David and Lucile Packard Foundation (2012-37915,
2012-38137) and the John D. and Catherine T. Mac-
Arthur Foundation (13-104090-000-INP).

References

Albert J., Schwarz A. and Cohen P. 2013. Commu-
nity-based marine resource management in
Solomon Islands: A facilitators guide. Based
on lessons from implementing CBRM with
rural coastal communities in Solomon Islands
(2005-2013), CGIAR Research Program on
Aquatic Agricultural Systems. WorldFish,
Penang. 50 p.



SPCTraditional Marine Resource Management and Knowledge Information Bulletin #34 — December 2014 9

Almany G.R., Hamilton R.J., Bode M., Matawai M.,
Potuku T., Saenz-Agudelo P, Planes S., Beru-
men M.L., Rhodes K.L., Thorrold S.R., Russ
G.R. and Jones G.P. 2013. Dispersal of grouper
larvae drives local resource sharing in a coral
reef fishery. Current Biology 23:626-630.

Anderson J.A. and Mees C.C. 1999. The perfor-
mance of customary marine tenure in the
management of community fishery resources
in Melanesia. Final Technical Report. London:
UK Department for International Develop-
ment, MRAG Ltd., 34 p.

Aswani S. 2000. Women, rural development and
community-based resource management in
the Roviana Lagoon, Solomon Islands: estab-
lishing marine invertebrate refugia. SPC Tra-
ditional Marine Resource Management and
Knowledge Bulletin 12:11-22.

Aswani S. and Furusawa T. 2007. Do marine pro-
tected areas affect human nutrition and
health? A comparison between villages in
Roviana, Solomon Islands. Coastal Manage-
ment 35:545-565.

Aswani S. and Hamilton R.J. 2004. Integrating
indigenous ecological knowledge and cus-
tomary sea tenure with marine and social
science for conservation of bumphead par-
rotfish (Bolbometopon muricatum) in the Rovi-
ana Lagoon, Solomon Islands. Environmental
Conservation 31:69-83.

Aswani S. and Ruddle K. 2013. Design of realistic
hybrid marine resource management pro-
grams in Oceania. Pacific Science 67:461-476.

Aswani S. and Weiant P. 2003. Shellfish monitor-
ing and women'’s participatory management
in Roviana, Solomon Islands. SPC Women in
Fisheries Information Bulletin 12:3-11.

Aswani S., Albert S., Sabetian A. and Furusawa
T. 2007. Customary management as pre-
cautionary and adaptive principles for pro-
tecting coral reefs in Oceania. Coral Reefs
26:1009-1021.

Baines G.B.K. 1990. A traditional base for inshore
fisheries management in the Solomon Islands.
p- 286-300. In: Ruddle K. and Johannes R.E.
(eds). Traditional Marine Resource Manage-
ment in the Pacific Basin: An Anthology.
UNESCO/ROSTSEA, Jakarta.

Bartlett C.Y., Pakoa K. and Manua C. 2009a. Marine
reserve phenomenon in the Pacific islands.
Marine Policy 33:673-678.

Bartlett C.Y., Manua C., Cinner J.E., Sutton S., Jimmy
R., South R., Nilsson J. and Raina J. 2009b.
Comparison of outcomes of permanently
closed and periodically harvested coral reef
reserves. Conservation Biology 23:1475-1484.

Bartlett C.Y.,, Maltali T., Petro G. and Valentine P.
2010. Policy implications of protected area
discourse in the Pacific islands. Marine Policy
34:99-104

Bell J.D., Kronen M., Vunisea A., Nash W.J., Keeble
G., Demmke A., Pontifex S. and Andréfouét S.
2009. Planning the use of fish for food security
in the Pacific. Marine Policy 33:64-76.

Brewer T.D., Cinner J.E., Green A. and Pandolfi ].M.
2009. Thresholds and multiple scale interac-
tion of environment, resource use, and mar-
ket proximity on reef fishery resources in the
Solomon Islands. Biological Conservation
142:1797-1807.

Cinner J.E. and Aswani S. 2007. Integrating custom-
ary management into marine conservation.
Biological Conservation 140:201-216.

Cinner J.E., Marnane M.]. and McClanahan T.R.
2005. Conservation and community benefits
from traditional coral reef management at

Ahus Island, Papua New Guinea. Conserva-
tion Biology 19:1714-1723.

Cinner J.E.,, Marnane M.].,, McClanahan T.R. and
Almany G.R. 2006. Periodic closures as adap-
tive coral reef management in the Indo-Pacific.
Ecology and Society 11:art31.

Clarke P. and Jupiter S.D. 2010. Law, custom and
community-based natural resource manage-
ment in Kubulau District (Fiji). Environmental
Conservation 37:98-106.

Cochrane K.L., Andrew N.L. and Parma A.M. 2011.
Primary fisheries management: A minimum
requirement for provision of sustainable
human benefits in small-scale fisheries. Fish
and Fisheries 12:275-288.

Cohen PJ. and Alexander T.J. 2013. Catch rates, com-
position and fish size from reefs managed with
periodically harvested closures. PLoS ONE
8:e73383.

Cohen PJ. and Foale S.J. 2013. Sustaining small-scale
fisheries with periodically harvested marine
reserves. Marine Policy 37:278-287.

Cohen P, Evans L. and Mills M. 2012. Social net-
works supporting governance of coastal eco-
systems in Solomon Islands. Conservation
Letters 5:376-386.

Cohen P, Cinner J. and Foale S. 2013. Fishing
dynamics associated with periodically har-
vested marine closures. Global Environmental
Change 23:1702-1713.

Dumas P, Jimenez H., Léopold M., Petro G. and
Jimmy R. 2010. Effectiveness of village-based
marine reserves on reef invertebrates in
Emau, Vanuatu. Environmental Conservation
37:364-372.



1 O SPC Traditional Marine Resource Management and Knowledge Information Bulletin #34 — December 2014

Evans L., Cherrett N. and Pemsl D. 2011. Assessing
the impact of fisheries co-management inter-
ventions in developing countries: A meta-anal-
ysis. Journal of Environmental Management
92:1938-1949.

Feary D.A., Cinner J.E.,, Graham N.AJ. and Janu-
chowski-Hartley F.A. 2011. Effects of cus-
tomary marine closures on fish behavior,
spear-fishing success, and underwater visual
surveys. Conservation Biology 25:341-349.

FernandesL., Green A., Tanzer]., White A., AlinoPM.,,
Jompa J., Lokani P, Soemodinoto A., Knight
M., Pomeroy B., Possingham H. and Pressey
B. 2012. Biophysical principles for designing
resilient networks of marine protected areas
to integrate fisheries, biodiversity and climate
change objectives in the Coral Triangle. Report
prepared by The Nature Conservancy for the
Coral Triangle Support Partnership.

Ferraris J., Pelletier D., Kulbicki M. and Chauvet
C. 2005. Assessing the impact of removing
reserve status on the Abore Reef fish assem-
blage in New Caledonia. Marine Ecology Pro-
gress Series 292:271-286.

Foale S.J. 1998. Assessment and management of
the trochus fishery at West Nggela, Solomon
Islands: An interdisciplinary approach. Ocean
& Coastal Management 40:187-205.

Foale S. 2001. “Where’s our development?’. The
Asia Pacific Journal of Anthropology 2:44-67.

Foale S. 2006. The intersection of scientific and
indigenous ecological knowledge in coastal
Melanesia: Implications for contemporary
marine resource management. International
Social Science Journal 58:129-137.

Foale S. and Manele B. 2004. Social and political
barriers to the use of marine protected areas
for conservation and fishery management in
Melanesia. Asia Pacific Viewpoint 45:373-386.

Foale S., Cohen P, Januchowski-Hartley S., Wenger
A., Macintyre M. 2011. Tenure and taboos:
origins and implications for fisheries in the
Pacific. Fish and Fisheries 12:357-369.

Foale S., Adhuri D., Alifio P, Allison E., Andrew N.,
Cohen P, Evans L., Fabinyi M., Fidelman P,
Gregory C., Stacey N., Tanzer J. and Weera-
tunge N. 2013. Food security and the Coral
Triangle Initiative. Marine Policy 38:174-183.

Gillett R., Preston G., Nash W., Govan H., Adams T.
and Lam M. 2008. Livelihood diversification
as a marine resource management tool in the
Pacific Islands: Lessons learned. SPC Fisher-
ies Newsletter 125:32-39.

Goetze J.S. and Fullwood L.A.F. 2013. Fiji's larg-
est marine reserve benefits reef sharks. Coral
Reefs 32:121-125.

Govan H. 2009a. Achieving the potential of locally
managed marine areas in the South Pacific.
SPC Traditional Marine Resource Manage-
ment and Knowledge Information Bulletin
25:16-25.

Govan H. (ed). 2009b. Status and potential of locally
managed marine areas in the South Pacific:
Meeting nature conservation and sustain-
able livelihood targets through wide-spread
implementation of LMMAs. SPREP/WWF/
WorldFish-Reefbase / CRISP, Suva.

Govan H. and Jupiter S. 2013. Can the ITUCN 2008
protected areas management categories sup-
port Pacific island approaches to conserva-
tion? PARKS 19(1):73-80.

Govan H., Aalbersberg W., Tawake A. and Parks J.E.
2008. Locally managed marine areas: A guide
to supporting community-based adaptive
management. Locally Managed Marine Area
(LMMA) Network, Suva. 64 p.

Gutierrez N., Hilborn R. and DeFeo O. 2011. Lead-
ership, social capital and incentives promote
successful fisheries. Nature 470:386-389.

Halpern B.S., Lester S.E. and Kellner J.B. 2010. Spill-
over from marine reserves and the replen-
ishment of fished stocks. Environmental
Conservation 36:268-276.

Hamilton R.J.,, Potuku T. and Montambault J.R.
2011. Community-based conservation results
in the recovery of reef fish spawning aggrega-
tions in the Coral Triangle. Biological Conser-
vation 144:1850-1858.

Hicks C.C. and McClanahan T.R. 2012. Assessing
gear modifications needed to optimize yields
in a heavily exploited, multi-species, seagrass
and coral reef fishery. PLoS ONE 7.

Hilborn R., Stokes K., Maguire ]J.J., Smith T., Bots-
ford L.W.,, Mangel M., Orensanz J., Parma A.,
Rice J., Bell J., Cochrane K.L., Garcia S., Hall
S.J., Kirkwood G.P, Sainsbury K., Stefans-
son G. and Walters C. 2004. When can marine
reserves improve fisheries management?
Ocean & Coastal Management 47:197-205.

Hilly Z., Schwarz A.-M. and Boso D. 2011. Strength-
ening the role of women in community-
based marine resource management: Lessons
learned from community training workshops.
SPC Women in Fisheries Information Bulletin
22:29-35.

Horowitz L.S. 2008. “It’s up to the clan to protect”:
Cultural heritage and the micropolitical ecol-
ogy of conservation in New Caledonia. The
Social Science Journal 45:258-278.



SPCTraditional Marine Resource Management and Knowledge Information Bulletin #34 — December 2014 1 1

Hviding E. 1989. Keeping the sea: Aspects of marine
tenure in Marovo Lagoon, Solomon Islands. p.
7-144. In: Ruddle K. and Johannes R.E. (eds).
Traditional marine resource management in
the Pacific Basin: An anthology. UNESCO/
ROSTSEA, Jakarta, Indonesia.

Hviding E. 1998. Contextual flexibility: Present sta-
tus and future of customary marine tenure in
Solomon Islands. Ocean & Coastal Manage-
ment 40:253-269.

Januchowski-Hartley F.A. Graham N.A.]J. Feary
D.A., Morove T. and Cinner J.E. 2011. Fear
of fishers: Human predation explains behav-
ioural changes in coral reef fishes. PLoS ONE
6:e22761.

Johannes R.E. 1982. Traditional conservation meth-
ods and protected marine areas in Oceania.
Ambio 11:258-261.

Johannes R.E. 1998. Government-supported, vil-
lage-based management of marine resources
in Vanuatu. Ocean & Coastal Management
40:165-186.

Johannes R.E. 2002. The renaissance of commu-
nity-based marine resource management in
Oceania. Annual Review of Ecology and Sys-
tematics 33:317-340.

Jupiter S.D. and Egli D.P. 2011. Ecosystem-based
management in Fiji: Successes and challenges
after five years of implementation. Journal of
Marine Biology 2011:art940765.

Jupiter S.D., Weeks R., Jenkins A.P, Egli D.P. and
Cakacaka A. 2012. Effects of a single intensive
harvest on fish populations inside a custom-
ary marine closure. Coral Reefs 31:321-334.

Jupiter S.D., Cohen PJ., Weeks R., Tawake A. and
Govan H. 2014. Locally managed marine
areas in the tropical Pacific: Diverse strategies
to achieve multiple objectives. Pacific Conser-
vation Biology 20:165-179.

Kearney R., Buxton C.D. and Farebrother G. 2012.
Australia’s no-take marine protected areas:
Appropriate conservation or inappropri-
ate management of fishing? Marine Policy
36:1064-1071.

King M. 2007. Fisheries biology, assessment and
management. Fishing News Books Oxford.
400 p.

King M. and Fa’asili U. 1998. Village fisheries man-
agement and community-owned marine pro-
tected areas in Samoa. NAGA 22:34-38.

Kronen M. and Vunisea A. 2007. Women never
hunt-but fish: Highlighting equity for women
in policy formulation and strategic planning
in the coastal fisheries sector in Pacific Island
countries. SPC Women in Fisheries Informa-
tion Bulletin 17:3-15.

Lal PN. and Keen M. 2002. Economic considera-
tions in community based project planning
and implementation. IWP Technical Report
5. Secretariat of the Pacific Regional Environ-
ment Program, Apia, Samoa.

Lane M.B. 2006. Towards integrated coastal man-
agement in the Solomon Islands: Identifying
strategic issues for governance reform. Ocean
& Coastal Management 49:421-441.

Leisher C., van Beukering P. and Scherl L.M. 2007.
Nature’s investment bank: How marine pro-
tected areas contribute to poverty reduction.
The Nature Conservancy, Brisbane, Australia.
52 p.

Léopold M., Beckensteiner J., Kaltavara J., Raubani
J. and Caillon S. 2013a. Community-based
management of near-shore fisheries in Vanu-
atu: What works? Marine Policy 42:167-176.

Léopold M., Cornuet N., Andréfouét S., Moen-
teapo Z.C.D., Raubani J., Ham J. and Dumas
P. 2013b. Comanaging small-scale sea cucum-
ber fisheries in New Caledonia and Vanuatu
using stock biomass estimates to set spatial
catch quotas. Environmental Conservation
40:367-379.

Macintyre M.A. and Foale S.J. 2007. Land and
marine tenure, ownership and new forms
of entitlement on Lihir: Changing notions of
property in the context of a gold mining pro-
ject. Human Organization 66:49-59.

McDougall D. 2005. The unintended consequences
of clarification: Development, disputing, and
the dynamics of community in Ranongga,
Solomon Islands. Ethnohistory 52:81-109.

Mills M., Jupiter S.D., Pressey R.L., Ban N.C. and
Comley J. 2011. Incorporating effectiveness of
community-based management strategies in
a national marine gap analysis for Fiji. Con-
servation Biology 25:1155-1164.

Nash W., Adams T., Tuara P, Terekia O., Munro D.,
Amos M., Leqata J., Mataiti N., Teopenga M.
and Whitford J. 1995. The Aitutaki trochus
fishery: A case study. South Pacific Commis-
sion, Noumea. 68 p.

Niesten E. and Gjertsen H. 2010. Case studies
of three economic incentive approaches in
marine conservation. Conservation Interna-
tional, Arlington, USA. 83 p.

O’Garra T. 2007. Supplementary livelihood
options for Pacific Island communities: A
review of experiences. The Foundation of
the Peoples of the South Pacific Interna-
tional, Suva. 35 p.



1 2 SPC Traditional Marine Resource Management and Knowledge Information Bulletin #34 — December 2014

Parks J.E. and Salafsky N. 2001. Fish for the future?
A collaborative test of locally managed marine
areas as a biodiversity conservation and fish-
eries management tool in the Indo-Pacific
region: Report on the initiation of a learn-
ing portfolio. The World Resources Institute.
Washington DC.

Polunin, N.V.C.,, 1984. Do traditional marine
“reserves” conserve? A view of Indonesian
and New Guinean evidence. p. 267-283. In:
Ruddle K. and Akimichi T. (eds). Maritime
Institutions in the Western Pacific. National
Museum of Ethnology, Osaka. 329 p.

Prange J.A., Oengpepa C.P. and Rhodes K.L. 2009.
Near-shore fish aggregating devices: A means
of habitat protection and food security in

post-disaster Solomon Islands. SPC Fisheries
Newsletter 130:19-20.

Ruddle K. 1998. The context of policy design for
existing community-based fisheries manage-
ment systems in the Pacific Islands. Ocean &
Coastal Management 40:105-126.

Schwarz A.M., Béné C., Bennett G., Boso D., Hilly
Z., Paul C,, Posala R., Sibiti S. and Andrew N.
2011. Vulnerability and resilience of remote
rural communities to shocks and global
changes: Empirical analysis from Solomon
Islands. Global Environmental Change-
Human Policy Dimensions 21:1128-1140.

Steenbergen D.J. 2011. Staying afloat in changing
tides. Inside Indonesia 106.

Tawake A., Parks J., Radikedike P., Aalbersberg
W., Vuki V. and Salafsky N. 2001. Harvesting
clams and data: Involving local communities
in monitoring: A case in Fiji. Conservation
Biology in Practice 2:32-35.

Veitayaki J. 1997. Traditional marine resource man-
agement practices used in the Pacific Islands:
An agenda for change. Ocean & Coastal Man-
agement 37:123-136.

Veitayaki J. 2001. Customary marine tenure and
the empowerment of resource owners in Fiji.
National Centre for Development Studies,
Australian National University, Canberra,
Australia. 18 p.

Vianna G.M.S., Meekan M.G., Pannell D.J., Marsh
S.P. and Meeuwig ].J. 2012. Socio-economic
value and community benefits from shark-
diving tourism in Palau: A sustainable use of
reef shark populations. Biological Conserva-
tion 145:267-277.

Vunisea A. 2008. The “culture of silence” and fish-
eries management. SPC Women in Fisheries
Information Bulletin 18:42-43.

Weeks R. and Jupiter S.D. 2013. Adaptive coman-
agement of a marine protected area network
in Fiji. Conservation Biology doi: 10. 1111/
cobi. 12153.

Weiant P. and Aswani S. 2006. Early effects of a
community-based marine protected area
on the food security of participating house-
holds. SPC Traditional Marine Resource
Management and Knowledge Information
Bulletin19:16-31.

White C. and Costello C. 2011. Matching spatial
property rights fisheries with scales of fish
dispersal. Ecological Applications 21:350-362.

World Bank. 2000. Voices from the village: A com-
parative study of coastal resource manage-
ment in the Pacific Islands. Final Report
Pacific Islands Discussion Paper Series No 9
East Asia and the Pacific Region. Papua New
Guinea and Pacific Island Country Manage-
ment Unit, WorldBank, Washington DC.

Yasue M., Kaufman L. and Vincent A.C.J. 2010.
Assessing ecological changes in and around
marine reserves using community percep-
tions and biological surveys. Aquatic Conser-
vation: Marine and Freshwater Ecosystems
20:407-418.

Zann L.P. 1989. Traditional management and con-
servation of fisheries in Kiribati and Tuvalu
atolls. p. 77-102. In: Ruddle K. and Johannes
R.E. (eds). Traditional marine resource man-
agement in the Pacific Basin: An anthology.
UNESCO/ROSTSEA, Jakarta. 304 p.



