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MANAG NG ARTI SANAL FI SHERI ES W TH MARI NE FI SHERY RESERVES

The rich and diverse resources of the sea are being exploited up
to and beyond sustainable levels in many areas of the world.
Among the results are extinction of species, disturbance of
delicate ecosystens, collapse of inportant fisheries, and
destruction of pristine undersea environments.

Less dramatic, but of enornopus inportance, is the decrease in



yi el ds, inconme, and enploynent fromfisheries.

Sonetimes the technical expertise and fundi ng necessary to nanage
fisheries effectively and protect marine resources is |acking.

In other cases, the governnent does not consider the problema
priority or there is political opposition to regulation. Systens
of regul ati on and managenent devel oped for nodern commerci al
fisheries often do not suit the needs of fisheries in devel oping
countri es.

Partial closure of artisanal fisheries using marine reserves may
be a feasible and effective neans of protecting fishery
production as well as habitat and biol ogi cal diversity.

Al ternative Regulation for Artisanal Fisheries

Artisanal fisheries account for nearly one-third of the food fish
harvested worl dwi de (see box 1). 1In Asia, fishers provide
two-thirds of the total catch, and in Africa they account

for nmore than 80% of the total (Bailey 1988) (see figure 1).

In nmuch of the devel oping world, the fisheries sector consists of
"artisanal fisheries." These fisheries are near to shore,
exploited by small-scale fishers using |abor-intensive nethods
with little or no nodern technol ogy. Typically, they are
part-tine, subsistence, and small-scale comrercial fishers who
use multiple fishing technol ogies and target multiple species.

Figure 1.

Wrld Fish Production 1990
Total Production: 82,741,000 netric tons

Asi a and Cceana 44%
Latin Arerica 17%
Africa 4%

Rest of the Wrld 35%

Source: FAO 1991

Artisanal Fisheries
Production in Asia and Africa

Asi a
Artisanal 67%
Nonarti sanal 33%



Africa
Artisanal 83%
Nonarti sanal 17%

Source: Bailey 1988

Fi gures cannot transfer in gopher format.

O the approximately 15 million people directly enployed in the
fisheries sector in devel oping nations, nore than 90% are
artisanal fishers. Support services such as processing,

mar ket i ng, boat building, and transportation indirectly enploy an
equal nunber of people. Despite the inportance of artisana
fisheries in providing food, income, and jobs, governnents very
rarely regul ate them and the yields of many have dropped
dramatical ly.

As human popul ati ons have grown, they have increased pressure on
artisanal fisheries. Destructive nmethods, such as dynamte
fishing, have resulted in w despread destruction of fishery
habitats. |In addition, decentralized traditional systens of
fisheries managenent such as | agoon and sea tenure [note 1],

cl osed seasons, and cl osed areas have broken down as the areas
have becone nore "devel oped" (Johannes 1978).

Conventional regul atory nmethods for |arge-scale comerci al
fisheries include licenses, individual or overall harvest quotas,
cl osed seasons, and restrictions on fishing gear and techni ques
(Cunni ngham 1983). Artisanal fisheries present severa
difficulties for these nethods.

Because the industry is not centralized, it is difficult and
expensive to enforce catch restrictions. Seasonal closures
present hardships for fishers who rely on the fishery for

subsi stence. Managing fishing effort is very conplicated because
fishers often use a variety of fishing nmethods within the sane
fishery.

By design, conventional fisheries managenent nethods are for

si ngl e-species fisheries in which the sane group of fishers
target single species. But artisanal fishers use a wide variety
of fishing technol ogi es and net hods and target diverse species.

Recently, several fisheries biologists (Roberts and Pol unin 1991
Bohnsack 1990, Davis 1989) have suggested that sonetinmes narine
reserves, which close part of the fishery, may increase overal
fishery harvest. The reserve acts as a stocking area where
reproduction and growth are not inpeded.

Reserves offer several other advantages including sone protection
agai nst col |l apse of the fishery fromoverfishing (Bohnsack 1990).
They al so require less informati on about fishers and the

bi ol ogi cal state of the fishery than ot her managenent nethods,



and fishers easily understand reserves.

Admi ni stration and enforcenent of a reserve policy only requires
keeping fishers out of the reserve rather than regulating their
activities in all areas. Marine fishery reserves al so protect
species and habitat in their natural state so that researchers
can study them and revenue-generating tourists can enjoy them

In the past, governments have often viewed fishery regul ati on and
protected areas as conflicting, even mutually excl usive,
approaches to marine resource nanagenent. Policymakers have

vi ewed reserves as valuable in conserving habitat and biol ogi ca
di versity and providing anenities such as diving and snorkeling
sites. However, decisionnakers have al so believed that reserves
i npose the cost (besides administrative costs) of the val ue of

| ost harvest.

Deci sions on whether to establish a reserve require conparison of
these two val ues. However, appropriately-designed marine
reserves may all ow governnents to protect undersea habitat and

bi ol ogi cal diversity and sinmultaneously inprove productivity. If
this is true, conservation and harvest values may actually be
conpl ements rather than substitutes.

Even so, reserves will not solve the problem of overfishing

out side the reserve unl ess governnents enforce additional |aws.

Al t hough reserves may inprove fishery production and security,
they will not achieve econonic efficiency by thensel ves.

However, when such new regul ation is not possible, reserves may
be a second-best managenent strategy or a val uabl e conponent of a
mul ti faceted managenment policy.

Managi ng Reef Fishery Reserves

Marine reserves will be effective only for certain types of
fisheries. For instance, reserves may not nanage species such as
tuna that live mainly in the open ocean and nove fromone area to
anot her.

Reserves are likely to be nore effective for inshore fisheries
such as those based on reefs or nangrove swanps. In these areas,
fish tend to stay in one location. A reserve can protect them
fromfishers and act as a natural hatchery to replenish stocks in
surroundi ng areas.

The potential for marine reserves as a fisheries managenent too
appears to be greatest for reef fisheries. |If properly nmanaged,
coral reefs could potentially supply 12% of world fish production
and nore than 20% of production in devel oping countries (MManus
1988).

However, these reef fisheries are difficult to nmanage with
present nmethods that [imt catch and effort because they are
usual |y artisanal or recreational fisheries with nultiple target



species and fishing nmethods. As a result, reefs and nonreef
coral comunities within 15 km of shore are generally overfished
(McManus 1988).

The eggs and | arvae of reef fish float in ocean currents for
weeks or even nonths, spreading themw dely (Doherty and WIlians
1988). In this way, the protected popul ation can al so repl enish
the stocks of surrounding areas (see figure 2).

Figure 2

The reserve allows an older, larger, and fertile population to
grow. It then provides recruits to the surrounding fishery by
exporting | arvae and adult fish.

Fi gures cannot transfer in gopher format.

Normal ly, it is not food or space for adult fish that limt reef
fisheries. It is the nunber of new recruits, young fish that
grow to catchable size (Doherty and Wl lians 1988). Sufficient
recruitnent is especially unlikely with heavily-fished reefs. A
reserve would not only protect a breeding stock but it would al so
all ow an ol der and | arger popul ation to devel op

For many inportant fish species, larger fish have many, many
times the eggs of smaller fish. For instance, one 60-cmred
snapper will produce as nmany eggs as 212 females of 41 cm
(Bohnsack 1990). Thus, increases in young fish production may
nore than conpensate for the fishing area given up to the
reserve to protect larger and ol der fish

Experience with Marine Reserves

To date, governments have mainly used marine reserves to conserve
mari ne habitat and biol ogical diversity rather than to pronote
fisheries production. Research on reserves has concentrated on
their ability to protect life and habitat within the reserves
with little investigation of their effects on surroundi ng areas.

Roberts and Pol unin (1993) undertook extensive studies of marine
fisheries on the Sinai coast of Egypt and the Cari bbean
Conparing the reserves with surrounding fished areas, they found
significantly higher densities inside reserves for sone species
but not for others. Usually, |arger predator species, often
preferred target species, were significantly nore abundant and
larger in unfished or lightly-fished areas.

Two studies of reserves in the United States Florida Keys
denonstrate the effects of banning recreational spear-fishing in



protected areas. Bohnsack (1982) found higher densities and
| arger sizes of several species in the Key Largo National Marine
Sanctuary than on nearby spearfished reefs.

A survey of Looe Key reef two years after banning spearfishing
showed a 93% i ncrease in snappers and a 439% i ncrease in grunts
(A ark, Causey, and Bohnsack 1989). They al so di scovered ot her
speci es not present before the ban.

Evi dence shows that reserves will allow a nore abundant, | arger,
and nore fertile population to develop in protected areas on
tropi cal reefs.

However, evidence supporting the theory that the reserve

popul ation wi Il suppl enment the surrounding fishery is much
weaker. The only clear support cones fromresearch results done
on a small reserve in Central Philippines (Russ 1985, Alcala
1988).

The governnent cl osed a 700-neter-w de section of the 50-hectare
fringe reef surrounding the Sunmilon Island to fishing from 1974
to 1983. The reserve area was approximately 25%of the tota
reef area. The decrease in overall reef fishery yields, after
peopl e began fishing in the reserve area, illustrates the
benefits that the reserve had provided

Begi nning in 1984, political changes w thdrew reserve protection
and fishers began to encroach on the reserve area. Between 1983
and 1985, the reef density of primary target species fell by 45%
to 95% (Russ 1985). Catch per unit effort declined by 55%to
33% depending on the type of gear. COverall yield for the reef
dropped from36.9 t/kn2/yr in 1983-1984 to 19.87 t/knmR2/yr by 1986
(Al cala 1988).

Apo |Island, near Sumilon, also provides evidence in support of
reserves. Wrth the support and participation of the |oca
communi ty, the governnment began a marine conservation program
including a small reserve and a halt to destructive fishing

met hods. In 1986, estinmated production fromthe Apo reef was
31.8 t/knm/yr (White 1987). This is far above the 4-6 t/knmR/yr
expected froma reef under noderately heavy exploitation (Mnro
1984).

Al though there is "limted" evidence for the benefits of reserves
to fisheries, there is "no" evidence to the contrary. Research
clearly shows that reserves are effective in protecting fish
popul ations within their boundaries. Theory and the experience
with the Sum | on reserve al so suggests that reserves could
effectively maintain or increase yields fromreefs surrounding
reserves. Future studies and experinents [note 2] will help
answer this unexplored potential

Policy Inplications and Research Recommendati ons

Artisanal fisheries are extrenely inportant to the livelihood and



nutrition of many devel opi ng countries. However, overfishing and
destructive fishing nethods often reduce harvest well belowits
potential and threaten the resource base itself.

Traditional systenms of managing artisanal fisheries frequently
break down. And regul atory nethods devel oped for nodern
commercial fisheries are often not appropriate for artisana
fisheries. Marine reserves may offer a way to both increase
fishery yields and protect the resource base.

Evi dence supporting the use of marine reserves for fisheries
managenent i s encouragi ng but not conclusive. Mre experience
and research will provide policymakers with practical information
about the effects of reserves on fishery production and the
appropriate size and |l ocation of reserves.

Research has focused al nbst exclusively on marine reserves on
tropical reefs. It now needs to investigate the applicability of
reserve managenent to other habitats such as mangrove swanps,
estuaries, and even deep-water fisheries.

So far, analysis of marine reserve policy has not properly
studi ed the economc inplications for the fishery [note 3]. The
econom ¢ anal ysis woul d conmpare future gains to earlier |osses
since the fishery may benefit fromthe reserve only after an
extended transition period.

It is also inportant to explore how establishing a reserve
affects fishing effort and how that effort affects the
performance and the appropriate design of the reserve. A

conpr ehensi ve econom ¢ eval uati on nmust consi der benefits (or

| osses) to the fishery together with nonfishery benefits such as
conservation and anmenity val ues such as sight seeing.

Pol i cymakers nust conpare these benefits to the cost of

i npl enenti ng and managi ng the reserve.

The eventual failure of the Sumilon reserve points to another
equal ly inportant policy inplication for devel opnent of reserves.
The success of the reserve will ultimately depend on its
acceptance by fishers and other coastal residents, particularly
if there are limted resources for enforcenent. Reserve design
and devel oprment nust include a politically and financially
feasi bl e system of governance, usually requiring |ocal support
(White 1989).

Fi shers must be able to see the long-termbenefit of the reserve
to fishery production if production initially drops from area
lost to fishing. Fishers may also require tenporary aid

to sustain themuntil fishery production recovers.

Mari ne reserves are val uabl e because they protect biol ogical
diversity and habitat and may al so increase fishery production
Reserves deserve nmuch wider use in areas that are currently

i neffectively managed. Devel oping country policynmakers
responsi ble for mari ne resource managenent should investigate the
potential of marine reserves and ensure that their design
addresses soci al, econom c, and ecol ogi cal concerns.



NOTES

1. In lagoon or sea tenure systenms, an individual, famly, clan
or other group holds the exclusive rights to fish a specific
geogr aphi cal area of a | agoon, reef, or coastline. Transformng
the resource from open access to private property creates an

i ncentive to manage the resource efficiently.

2. Large-scale, long-termstudies of effects of reserves on
reef fisheries have recently been started by Australia' s G eat
Barrier Reef Marine Park Authority and in California' s Channel
I sl ands Bi osphere Reserve. Proposals for a fishery reserves
systemin the U S. Virgin Islands al so offer chances for

i nportant research (Roberts and Pol unin 1993).

3. There is a large literature on design, value of, and
experience with marine reserves (see Salmand C ark 1984, Di xon
and Sherman 1990, Tisdell and Broadus 1989). However, it
focuses on the benefits of protection of species, habitat, and
tourist sites inside the reserve and sheds little light on their
ef fect on surrounding fisheries.
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