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Small-Scale Fisheries in the Tropics: Marginality,
Marginalization, and Some Implications
for Fisheries Management
DANIEL PAUlY
Absrfflct.-A briefan.:liysis ofllllpical snWl-seale fisbe~ is plCSCnled. strodural by lWO areas ofemphasis: marginaliwion--aauaJ and perccival----8nd Mallhusi:ul o~erfishinll. aconeepll proposed pre~iously. II is
suggested lhatmarginalilY is. in pan at least. a consuuclion rcsullinll from raull}' mental maps. which leads to
even more marginalization for small-scale fisher communities. Mllrginaliwioo is the ulri=le cause for Mlllthu.

sian ovemshinll. whO$!: idcntificlllion and prevention. or alle:lSl milill:ltion, should be foremost on the agendll
offisherics scienlists and policy maken. Some oflhe implic:uioll! orthcse ideas for lIlultidisciplinary research
on coaslal fisheries syslems are outlined.
In early 1994, a nUlliber of articles in major inlernational magazines appeared. which--for a whileat leastshined fisheries from lIIeir marginal posilion in lhe public discourse 10 the center o( attention. There was 00
objective reason for lIIis outburst o(anicles: the methodi·
cal grinding down of succeuive fisheries resources Wll5
00 WOl'Se in 1993-94 than in preceding yeats (.see Garcia
and Newton 1997). Yeuomelhing o(lIIis son had to happen II some stage.justll5 il happened in the 1980s (or
tropical rain foresu; the unconslrained and massive de.strudion of poIentiaUy renewable resources by industrial floelS could DOl: go on much longer befon: the press
noticed.
1be press. being whal it is. could be expeclcd to mix
insights with driveL Thus. (or example, the EcononWl.
in an anonymous article smartly tilled '1'bc: calch about
fish" (March 1994) c()fTeCtly idenlified sUbsidy-dri~en
overcapitalization as the major CUlpril for the state of
fisheries in developed countries (Garcia and Newton
1997). but also staloo that "increasingly. boats will head
for third·world waters, where the decline in slocks has
not yet staned."
This paper is not the place 10 demonslrate that boats
from Europe, Nonh America. and Nonhcasl Asia have
been exploiting, for decades. the fisheries resources of
developing counlries. and lhal lheir slocks have long
started to decline; these: topics have been well covered
in recent literature. Neilher do I deal explicitly willi the
deveklpmenl of large industrial fisheries in lIIird-world
countries.lIIis topic also having received much allention
(see PanayOlou and Jelanavanich 1987). Ralher. I concenl!llie on tropical small-scale fisheries. In splte of the
important. indeed crucial. role o( small-scale fISheries in
maS! developing countries and in manydevelopedcountries (figure I). lhey cootinue to be perceived as marginal to the mainstream of fisheries science as iIlUSl!llted.
(or example. by their coverage-<lr lad: thereof-in

major texis. This perceplion may be strengthened by the
emphasis in the next.scction on featureso(tropical small·
scale fisheries not often considered by fisheries scien·
tists, but which. I believe. eJ[plain thedynamics of many
of these: fisheries belter than standard biocconomic &Ccounu. 1llese fealures are as follows;
the inlernctions between the faclual and perceived
marginality of these fisheries. and
their tendency 10 drifltoward w!'lat bas been called
Malthusian overlishing (Pauly 1988. 1990; Pauly
CI a!. 1989: McManus CI al. 1992; Pauly 1994).
Emphasis is given here 10 the interrelationships between
these features and what they may imply (or fisheries
managemenl and research in the next decades.

The Marginality of Tropical
Small-Scale Fisheries
One of lhe characleristic fe.'ltuccs of tropical smallscale fisheries is Iheir marginality, that is. Iheir geographic. socioeconomic. and. ultimately, political remOleness from decision makers in major population cenlers.
This feature is strengthened by mental maps, that is, the
mental conslructs through which we interrelale (acts.
experiences, and values (see Hampden-Thrner 1982 and
Peters 1983 for examples from psychology and canog·
raphy. respeclively) lIIal fail to account for management
implications.
Physical relTlOl:eness. wherein .. the landings may be
dispersed over a great length ofshorelioc" (Munro 1980).
is not only a malterof geographic coordinates. Rather. il
is eJtacerbated by the lad: of infrastlUClure (roads. markClS.loe supply. communications) that characterizes mosI
de\'eloping counlries and by the naruce o( the gears commonly used fOf smaU-scale fishing. which are either fi.xcd
(e.g.• weirs Of lraps) Of applied from crafu with a small
operating radius (Stauch 1966; Smith 1979; Horemans
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Figure I. 1-10.... large-scale (industrial) and small-sc.aIc
(artisanaI) fl5beriel COllJfJaR globally in sums of ClIlches, ec0logical impacts &I\d soeial benefill (from Thomson :IIId Food
aad Agriculture OfJ:aniutioll of the Ul\ilN NalKmS 1981
[NAGA.lbe InlcmaDonaI Cm~ for Living Aqu:Il:ic Resources
Management Quarterly 11(3):17 with pcnniWon]; ~ucs ~
for US$). The bal:lllC:eof social beDttits Cllll be upated to lill
even more soward 5IDaI1~$CaIc fISheries .. hen only the lropie$
:Ill: considered.

1993}. The latterconslraint may lead to localized (or seasonal) resource deplelion, leading to influxes inlO alternative, land.basedjobs (Munro 1980), when available,
or to alongshore migrations of increasing amplitude (see

contributions in Haakonsen and Oiaw 1991). The response of government agencies. nongovemmenl organi.
zations (NGOs), and multilateral or bilateral devdopment agencies to this aspect of margin3lity has gellCflllly
been to improve existing infmsuucture or create new
infrawucture, and especially to implement motorization
schemes designed 10 increase the operational radius of
small,scale vessel5 (sec Smith 1979, Pollnac 1981, or
Neal 19S2 for early critiques of this approach, wlt.ich
largely ignored resource acces.s issues).
Physical remoteness also causes proMems in collecting
catch and landing statistics (Munro 1980; Vakily 1992),
severely hampering management schemes that require

real time data, that is, data based transferable or nonlflUtSferabk: quotas. Socioeconomic remoIenes5 from the
mainstream of society is related in part 10 the low incomes
ofsmaIl-scale fIshers in I1lOSI developing countries--even
in relative ccrms--and to the fact thai they often belong to
ethnic groups (tribes) or 50Cial classes (or castes) of low
status. This is orten compounded by illiteracy or Bmited
formal education (Bailey 1982; Lunianga 1989). This foml
of remoteness can thus occur in small-scale fisheries
immediately adjacclIlO major cities.
Perceptions of low st8tus-dcfinitely the products of
mental maps-have particularly pernicious effects. They
often mask-at least to managers and policy makers,
usually persons with a It.igh level of fonnal educalionthe informal biological and ecological toowledgc possessed by successive generations of small-scale fishers
(Ruddle and Chesterfield 1971) to catch fuh. which also
serves as basis for trnditional, communily-based fisheries management (Johannes 1981; Ruddle 1988, 1989a.
1989b; Okera 1994).
The geographic and 5OCioeconomic marginality aIItKled to previously leads il\Cllombly to lock of political
power (whether the country has elected officials or not).
which itself increases marginality: marginaliUltion becomes systemic. Protest. when it occurs, may lake violent fonn. for example, when industrialtrawletsencroach
inlo inshore, traditional fishing grounds (Sarjono 1980).
Funher. fisheries, even when industrial orenonnously
imporlant to food security and foreign CJ'.change camings, do noI usually qualify for a full ministry (Peru is
one of a few exceptions). 1bey are usually administered
by a depanmenl of fisheries (DoF) thai is pan of a ministry of agriCIJlrure. which tends to lack political clout.
Indeed, investment decisions dircct.ly or indircct.ly affccling fisheries, such as port developmenl or major fleel
expansions funded by international development banks,
are usually made Ihrough planning or finance ministries.
without reference to stocle. assessment work thllt might
have been done by DoF scientists and without accounting for the ecological costs of such development (see
Mellwffand liPuma 1986 for a case sludy).
These various aspects of the marginalizalion of smallscale tropical fisheries are closely matched by the marginality of the science and scienlists studying them.
Within developing counuies. law, medicine. and even
agriCIJlture are far more prestigious disciplines for lhe
sons of the elite to SlUdy. The lower status of fisheries
science maya.plain. forsome countries at least. the relalively high number of fernak fuheries scientists (Dizon
199:5). Researchers from developed countries who work
on lropical small-scale: fisheries arc frequently resource
economists. anthropologists, rural sociologists. or NGO
activisls. but less commonly fisheries scientists. as evi-
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denced by the dearth of stock assessments in Ihe literature on tropical small-scale fisheries (Roedel and Saila
1980; Platteau 1989a; Pollnac and Morrissey 1989; or
AgUero 1992).

Common Property, Limits to Entry,
and New Entrants
Recent contributions (Aguilera-Klink 1994) have succeeded in overcoming the confusion caused by Ihe application of schemes 10 tropical small-scale fisheries in
which the lerm common property was thought to necessarily imply open access, and thus resource destruction,
as might be assumed after reading Hardin (1968). Indeed, barriers 10 open access--some subtle, some rather
direct~l)Qw appear to have been the key characteristics
of traditional small·scale fisheries eltploiting commons
(see contributions in Ruddle and Johannes 1985), as is
the case for pastoralists (Behnke 1994). However, this
realization may have come 100 late. Colonial authorities
and various development projects have eroded these open
access traditional systems. leaving sociologisls and anthropologists only residues to describe, weakened systems that arc unable to effectively Iimil access to comrTlQnly owned resources.
This weakening of access limilation benefits particularly the operators of industrial vessels (trawlers, purse
seiners, etc.), which can and do force their way onto traditional small-scale fishing grounds. However, this problem is easy to conceive and straightforward to control
oncc thc political decision to do so has been made. It
may be hard to make, however, given that decision makers. or their political allies, often own stakes in such vessels (Plattcau 1989b). Here again, the Indonesian trawling ban of 1980 may serve as an cltample (Sarjono 1980).
More insidious are developments occurring within the
small-scale seclor itself, which arc more difficult to notice and to conceive as problematie-especially when
they occur in response to real or perceived competition
from Ihe industrial sector, as in West Africa, S~n~gal
(Chauveau and Samba 1989), or Ghana (Acquay 1992).
Thus, 10 maintain their catches against pressure from
trawlers operating inshore, small-scale fishers might be
provided by international aid agencies with more effoctive gear (e.g.. synthetic monofilament gillnets) or subsidi~ mOlOrs, or otherwise enabled to expand their radius of operation, resulting in a massive increase of
effective effort, not noticed because of the simultaneous
increases of industrial fleets.
What I believe is the most worrisome development
within the small-scale fisheries of tropieal developing
countries in Asia, Africa, and South America is the entry
of nontraditional fishers into these fisheries such as Pe-
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lUvian highlanders, members of traditionally pasloraliSI
groups in sen~gal, or landless rice farmers in the Philippines. In all cases, these people enter fisheries because
they have been forced OUI of their traditional occupations, because there is excessive pressure for land, or
because lack. ofaccess to grazing range has marginalized
livestock production in inland areas. Fisheries have become all occupation of last resort (Neal 1982). The new
entrants havebcen able to become fishers because coastal
fisheries resources are vulnerable 10 simple gear or even
to gleaning without gear, and because whatever access
limit may have eltisted was not strong enough to prevent
them from fishing.

Recalling Some Basic Principles
of Fisheries Science
There are different ways of managing fisheries sys·
tems: the most elaborate are probably those that evolved
in the Sahel in Africa to regulate access to floodplain
resources (Fay 1989a, 1989b) and in the South Pacific,
where tradition-based rules still mostly regulate access
to nearshore resources, without explicit knowledge of
their status (see Johannes 1981; Hviding 1991; Ruddle
et al. 1992). In developcdcoumries, however, a different
tradition evolved, which looked first at the biological
status of the fish slock.s, then at the fisheries depending
on these stocks (Went 1972; Smith 1994). This is well
illustrated by the historical sequence of scientific concepts used to define overfishing, viz:
I. growth overfishing, the form ofoverfishing that was
first to be identified and theoretically resolved
(Baranov 1918; Hulme et al. 1947; Beverton and
Holt 1957; Figure 2A);
2. recruitment overfishing, the second form of overfishing recognized by fisheries scientists, following the seminal work. of Ricker (1954; Figure 2B);
3. biological overfishing, the combination of growth
and recruitment overiishing leading to catch decline
on the right, descending side of surplus-production
models (Schaefer 1954, 1957; FOlt 1970; Rick.er
1975; Figure 2C) and related to ecological overfishing in multispecies fisheries (Pope 1979; Pauly
I 979a, 1994);
4. economic overiishing, initially defined in terms of
economic theory by Gordon ( 1953), then combined
by various authors with the surplus-production models in (3) to yield the Gordon-Schaefer model (see,
e.g.,Anderson 1977; Figure 20);
1bcse forms ofoverfishing are well-described in telttbooks, and the suggested remedies traditionally involve
a mix of management measures aimed at reducing effective fishing effort (such as mesh size regulations, closed
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MIUR' 2. The four webaieal forms of ovcrfisbin" iUusttaled by !he mockb UKd to define Ibm\: (A) An cumplc of. yic.Id per
n=1lil (in & )'«11"') isopleth di.lpm fot red snapper in the South Q.ina Sea, defmme JIOWth OverflShiq (from Pllul, 1979b). This
model is u.sed fot mesh size and relaled regulation. (8) Eumplc: of 'Ilod:-rec",itment eUf'Ve (Of( 5OUtha'n bilidin IUnl (l1llUllIllS
tIIOCcoyi). dc:finiTl&: reCfViuuc'lI OverflShiD& (from MUfJlby 1982). This model is now used to ideol.ify replaocmcnt ~wnilll51ock
levels (Goodyear 1989: Mathews 1991: Mace and Sis5etawiDe 1993). (C) SurplU$ production model. dcfinina biolocKaI overfishinc and related p;ll'llmelen (MSY, fMSY)ollhesmall pelagic resources oClhc Pbilippinu (fromTnnidlldet aI. (993). This model is
used for effOfl feeulalion. (0) Simple bioeconomc model of I f~ in model C, dcfininc ec.onomic: oyerfishin& IUld associ:lled
p;uametc:n (MEY, fMli1') (from Trinidad e( al. 1993). Each model implielll certain rese:Il"Ch pro&"llll. inch.dil\j: (ocld umpl.ing of
raw dalB. collation of secondary
as well as certain ~leven" to implement suggested action.
M

diu..

seasons or limits on gear sizes or on craft designs, with
individual transferable quotas recently added fO the pan0ply; see Anderson 1997, Hannesson 1997). These measures assume that the fishers concerned are actually in a
social and financial position toeithcrimplemcntorcomply with those measures. In developed countries, they
can. because the textbooks are written in and for such
countries. in which fishing is done by corporations (often subsidized by government), or by iOOcpcndent (if
small) entrepreneurs who can generate enough political
pressure to also otMain govemmenr.alsubsidiesor to lake
shore-based jobs if all else fails. Thc: silUations of various aboriginal group! within developed countries and of
small-scale fIShers in the Atlantic Provioces of Canada
(Ommer 1991.~ provide exceptions to this. and
resemble more the devdoping country siruation presented
in the following fext.

Malthusian Overfishing Defined
Small-scale fishers in tropical developing countries arc
usually poor and lack alternative employment opportunities; that is. once they start fishing. they are forced to
continue, even if the resource declines precipitously. The
numbers of small-scale fishers lends to increase. bolh
becauseofintemal recruitment and throughdestituu: new
entrants. Malthusian overfishing is here defined as what
happens when these new fishers, who lack the land-based
livelihood of traditional fishers (e.g.. a small plot of land
or seasonal work on nearby fanns or plantations). are
faced with declining calchcs and induce wholesale resowa: dcslruction in order 10 ~ their immediate needs.
Overfishing may invol\·e. in order of seriousness and
generally in temporal sequence, (I) use of fishing techniques. gean or mesh sizes no! sanctioned by govem-

,

MAi!;CiINALIZATION OF SMALL-SCALE FISHERIES

menl; (2) use of gears 00( sanctioned within !he fisher
communities or catching of fish "reserved" for a eenain
segmc.ru oflhe community; (3) use of gears lhat destroy
the resource base; and (4) use of destructive lechniques
such as dynamite and fish poisons thaJ endanger the fishen lhemsclves. (Note mal this parallels slash-and-bum
agriculture in upland areas, which also leads to environmental degradation and which is also exacerbated by immigration from the lowlands). This sequence. generaUy
misunderstood by adminiSlt:uors and fisheries scientists
as b3sed on the ignor.mce or shonsig.hlcdness of fishers,
renects attempts 10 maintain incomes in the: face of declining catches.
The reason I chose tile adjective "Malthusian" to charllClerize this process is not because I wanted to join the
chorus lamcnling the impacts of rural population growth
on natural production systems-these impacts are now

obvious (Southgate and Bastcrrcchea 1992; HomerDixon et al. 1993). Neither was it because I believe that
one should put "population control fronl and center
among the possible ways toconfrool the problem ofoverfishing," as suggested by Sunderlin (1994) in an otherwise thoughtful discussion of what he calls "the structurnl antecedents of poverty and high fertility." Rather. I
wanted to emphasize. through this choice of words, what
I believe is the uy 10 Mallhus' .....ritings---his conrenlion
that production (of food) cannot in 'he long nm keep up
with an ever increasing demand (Mallhut 1798).
There are stiU many people who believe thai, globally.
lCtRSlriai food proWction will continue 10 increase as it
has done since 1798 when Malthus published hi$ major CoSS3y. despite weU-documen1Cd, widespread dcstmc:tion of
agricultural proOOction systems as the result of.such pr0blems as erosion and salinization (Lightfoot 1990; Southgate and Bastem.x:hea 1992; Mathews 1994; HllrTis \996).
Even optimists will have 10 agree. however. thai the
biological produ<:tion of aquatic ecosystems must have
an upper limit. and thaI fish <:at<:hes will, over lime. remain al best <:onstant on<:e a fishery is "developed" (see
Pauly 1990). In su<:h situations, <:atehes tend to flu(;luate
and then gradually de<:line be<:llUse of cx<:essive fishing
effort (Figure 3), because of the redu<:tion of biodiversity
induced by fishing itself. and because of impa<:t.s from
adjacent seclOrs. such as logging-induced siltation of
highly productive coral reefs (Hodgson and Dixon 1992).
Thus. for <:apture fisheries lit least, Malrnus' contention
applies; once the ''boom" is over. fisheries produ(;lion
will stagnate al best. and eenainly not: a<:commodme an
ever-growing demand. Further, Ihis ever-growing demand need not be due to local population growth: globally increasing incomes. leading to increased fish consumption and prices. may. through remote markets. affect
otherwise isolated fisher communities.
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FigutC 3. Sdlematic repteselllMion of the cvoh.IOOn ola lypi·
cal fishery, cmphasizi"i tIW catches cease to (A) iocrusc llfto
ashol1 development pbasc. (8) iocreasingl)' fluctuate, lhen (C)
helld toward a collapse fueled by the competilion belween &JOUJlS
of fishers, and/or of gem. Phase C is when fisheries scienlists
arc re.queste4 10 help wllHe the private fishing CQ.SlS of Fleel 1
and/or 2 arc reduced through subsidies from public funds.

Causal Pattern and Diagnosis of

Malthusian Overfishing
Given the prior description and the elemenlS o( figure 4. the (ollowing causal pattern is hypolhc3.iud 10
occur in a fishery suffering from Malthusian overfishing:
Stagnating overall catches and an iocreasing number of fishers lead 10
dcaeasing eateb per flSher (this may be masked. m
the income level., alleast for a while by increased
value of the catl::b). which wirn the first clement.
jointly lead to
evidence of (at least localized) biological and ec0logical ovcrfishing and gradually 10
classical economic overfishing (when the value of
lhe caleh does not increase as fast as the cost! of
fishing), which may coincide wilh an increased tendency for fishers to undenake seasonal alongshore
migrations. a gradual breakdown oflraditional man·
agement schemes, and non-enforcement of "mod·
em" management regulations.
Imponant additional symptoms are as follows:
New fishers arc recruited from ethnic groups (e.g.,
of ltaditional pastoralislS) or regions (e.g., highlands) without a tradition of fishing. 'The tlCW fisheries will rcquirechcapandeasy fishing gears. hence
there wiU be
increasing use ofdestructive gears (ex:pJosives. poisons). An important, but offen neglccted corollaty
o( poverty is an
increasing oontribution of women in fisher communities 10 ovcnJ.l family incomes (i.e.. women subsidizing the fiwmltll).
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Thiscausal pattern may appearhanllodiag.nose. However, some fisheries in Sooth and SoutheastAsiaoontain
most o(the elements orlhis paUem (see McManus el aI.
1992 or Saeger 1993). 'T'he last clemen! in this list, which
I deduced from OOscrvations in sevenl fishing villages
(emphasized in Figure 4), still nec:ds empirical verifll;3tion. However, gcnder-disaggregalcd data suitable for
verification are rarely collected or analyzed under the
jnevailing menial map. which lends 10 relate: women to
fisheries only when they act as middlenu'll.
MalthlUian overfishing. wlUch is widespread in Asia,
noubly South and Southeast Asia, can be expected 10
spread in the next decades to and within Africa and South
America. orten in the wake: of dynamile fishing. Anecdolal c:vidc:occ suggests that dynamite fishing is spreading inlO areas where il was previously unknown, such as
the Caribbean or West Africa (see Vakily 1993 (or one of
the few well-documented cases outside of Soulheasl
Asia). Modem technology will 001 help in such cases
since, as might be seen (rom Figure 2D, any decrease in
fishing costs (such as lbose induced by ec;:ooomkally
more efflcienl gean) lends 10 furthcrdcplcle the resource
base of the fisheries.

Overcoming

Morginoli~otion

Marginalizalion and Mallhusian overfishing. its deri\'W phenomenon. need 001 occur. A number of remedial actions Ihal woukt help to aUeviate or al Ic:asl milig:lIe some oflhe effccts of marginalization are possible.
An obvious short-term measure, for which Figure I may

be seen as providing much of the rcquircdjustifications,
is forcenlnll governments to ban commercial fishing on
the inshore fishing grounds of small-scale fishers or 10
enforce C)[isting legislation forbickling such incursions.
Such bans have been implemenled for the CJlplicil purpose of realkJcating coastal resources, and evidence indicates thaI the intended purposes were achieved, alleasl
in part (Satjono 1980; Saeger 1981; Martosubroto and
Badrudin 1984; Martosubrolo and OKlng 1987). However, such short-term measures tend to produce only
short-term benefits, as arc the benefits accruing from
enforcing prohibitiOns on destructh'e gears such as dynamite Of poisons.
In the longer lcnn, dealing with Malthusian overfishing will involve providing the women in fishing cornmunilies--obviously in the conlext of nationwide programs-reasons and the means to limit child-bearing, an
option they arc largely denied al pccsent by their husbands and such powerful men as conservalive polilicians
and religious leaders, and by economic conditions thaI
rnal:c il seem nllionallo invest in large families (Slevens
19'J4;Aoonymous 1(94).
Beller educaled women arc now recognized by development agencies as crucial agents of change: in rural sctlings. Hence, overcoming the marginalization of fisber
communities cannot be achieved without empowering
\lo"Omen (seeoontribulion5 in Oesterga:m:ll992), This may
involve lhe partial devolution of governmenl functions
to local fisher communities, leading to arrnngements
wherein the communities would have lhe right and Ihe
means to establish and enforce C)[chuivc fishing areas.

Figure 4. Schem:llic r!:pn:semation ofthc: p~ lc.ading 10 Malthu.1ian ovcrfishing, A com/Wali\'cly large agricultural se<:lor
n:lcascsuCCS5 labor, landlcu fanJl!:rs who migrateeilhl'rto uffi:ln, upland, Ol'C03SlaI &r!:ti. Unda Ihis innuJl, uadilKmal amngcmenu pn:vcnling open 1ICCll:$$ 10 the fisheric$ gradually colbpse, kadinglO ucess.ive fishiDe pr!:55ure. Tbis is eu.cc:rbllled by
inshore commercial fishinC, by new cnlranlS 10 fishing as the male children of fIShers pick up their flllhers' lrade, and by the
ronllibulion of many )'QUnl: WOmefl who leave lheCOmmuni\ie$ 10 won in uman areas, providing. subsidy for menloconlinue 10
fISh cvcn when I'C5OUI'Ce$ &r!: depicted, The migranlS to upland ~as aettlcr:ue and complete the deforestation initialed by Ioa&:ing
companies, which leads to Iilwion of rivers and ~reams. and C\'entually 10 5mo1herinl: of COOllleefs and ocher coastal habitats,
thus funhct reducing coaslal fiSh yields. Tbis model implQ a ~h program and levers 10 .(feet evenlS.ju.1l11J lhe tr.aditional
fishcrie$ modl:ls in Figur!: 2 do,
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sanctuaries. and gear restriction schemes (Alcala and
Russ 1990; Russ and Alcala 1994). Several of the individual transferable quotas (ITQ) schemes discu.ssc:d elsewbccc in this volume may be useful bcrc as well.
Dcvolution-to the extent that it docs not pennitlocaJ
elites 10 replace a more WSUlIII and perhaps more benign
central government and leads to more decentralized
modes of governance (described in Putnam 1992)would rcprescnt a lessening of me marginalization pres.
cnlly besetting small-scale: fishing communities. which
would become the partners. rnlhc:r than the "target'" of
government agencies (sec cootributioos in KooiDl&D
1993). This is particularly imponanc as govc:mmeots the
w.xld ovc:r have shown thenuelves largely unable to
manage natural resources withoutlbccoopetaliora oftey
stakeholders. ho..... ever large the bureaucracy tha1 is deployed. Also. il is only in the cootcxt of devolutioo tha1
communities can use tnIoditional ("local; knowledge for
fisheries management. for c.umplc, 10 establish scasooaI
or area e:losures based on empirical knowledge of spectes life history or 10 formulate and tn/OIU equitable
rcsouroc access tulc:s.
For IocaJ management to result in increased incomes
for fISher families. a11c:math"e employment wiU have to
be found for those leaving the fisheries. However. few
detailed and realistic plans for phased ruJuctiotl of fisbing effort through altc:rnative livelihood projects exist
The work of McManus et al. (1992) is one of tbe few
exceptions. This work. and related publications on coasta.I.
area management. make abundantly clear that eventually reducing the number of small-scale fishers-by
providing altemntive livelihood opportunities such as
mariculture and Olhers-must involve murs«toral ar-

.....

rangements. Hence fisheries managers must interact with
reprcselUal.ives of seeton operating in coastal areas such
as agriculture. tourism. and m3JIufaeturing.
CoastaJ transects. adapted from the tJansects used in
fanning systems research. can be used to formalize
interseetonJ relationships in coastal areas (Pauly and
UghuOOl 1992). and lhuJ faciliwe lbc previously mentioned intersoeloral conoeprualizations and perhaps eveo
consultations. Inlerestingly. while ml&i.I·scale fisheries
arc usually marginal in conventional mental maps. Oil
land's ~tI}cy emetIe at the core ofcoastal areas when
tbey arc pklllCd on graphs (figure S). Such trInScClS show
thai biomass exchanges in coastal systems cannoc be: accurately quantiriCld without acoounling for the fi.d! caught
by smalI-.scak fishers or glc:anc:d by women and children (Oaapman 1981: Talaue-McManus 1989; Wynter
1990). That part of marine productioa. impoctanl in tropical walen. that is derived mainly from lenigeoous input, and geoerated clos.e inshott is recycled I»ct. inland.
The cycle applies to incomes getleBled by small-scale
fish procening. a major contributor to the coastal
economy of communittes and one in wllich women often play the major role (Nauen 1989: AmaI el 81. 1992).
For tbesc: and related reasons. coastal area management, an important area of systems research. must focus
on smaU-scale fisheries, and Ihus render them less margina.I. Similarly. studies of the work"s biodiversity, a new
integrative framework for several biological disciplines.
cannot bul encompass tropical coastal fishc:ries.---<oastal
systems such as cornJ reefs being. after tropical forests.
the main global sources of biodiversity (see Reid and
Miller 1989). For coral reefs. as is the case with tbe
Amazonian rain forest. local knowledge-suitably re-
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~ small-scale fisheries away from lb:il jllaalI n'llqinal1oc:atioII c. our meatal maps toward a centnll roIc .. the
bean of OONW systems.

8

PAULY

corded and validated-will be crucial in complementing scientinc knowledge of endangered species or of
unique events or proceMeS. such as spawning aggregations. an area of fisheries biology largely driven by local
knowledge (Johannes 1981).
A change of mental map5 is required Coe all the factors
involved in reducing the marginalization of fisherschanging gender roles. the devolution of political power
Iowan! fisher communities, lhe DCIII' govcmancc WI devolution impUc$, and thc pcrcc:ptioo of ooastaI fJ5hcries as

only one sc:ctof in coastal areas. a!bcit an importarll one.
Some of the graphs JR5ented in this paper (Figures 1.4.
and ~) are proposed as eleme:nts of new mmtal maps for
fisheries scientists. partiaJlarty those wotking on tropical
small-scale fisherie.s. Small-scale fishefs would be at the:
center of these new maps. 001 at lhe edge. Such new
maps, I believe, would guide us better than the ok! maps
that I suspect most of us still use to oriol.t owselves.

Acknowledgments
I thank C. UghlfOOl. J. McManus, C. Nauen. R. Pullin,
G. Sil\cstre, K.. Ruddle, M. WiUiams aod 111I'0 anonymous reviewus for Clr.lerWVC: c:ommerus on earlier draflS
of this conuibulion. I followed most, but DOl all their
suggestions. and hence must acx:ept the blame for whatever may still beunclcN.or appearunsubstanlialed. This

paper is InlcmationaJ Centre for Living Aquatic Resources Management (lCLARM) Contributioo 1070.

References
Acquay. B. K_ 1992. Implicltions of AlUctliral -'justmcnt for
Ghana'. nwiDe flShcriel polic:y. FI5heric1 Rcscareh 14:59·
70.
Aguero, M .. editor. 1992. Contribucione& pan. el estudio de la
pcsea allcsanal en Americ.latina. ICLARM (Intemational
Cc:mrc for Livina Aquatic Resowces Managt:ment) Con·
ference Proceedin&ll35, Manila.
Aguilera·Klink, F. 1994. Some llOICS on the misuse of classic
writingl in economics OlIthe liubjecl of common properly.
&:ololilical Ea:lnomiCII 9:221-228.
Alcala. A., and G. Ru.sa. 1990. Adirecllest oftheefJect of pro-lccti~e management on abundance and yiehl of tropical
ITI;lrinc resoun:es. Journal du Collseil Internalional pour
l'E.tploration de I' Mer 46:40-47.
Andcl'5On.l..G. 1m. llleeconomia offi5llCl'ies management.
The JOMs Hopkins Uni~er5ily Press, Baltimore.
Em<:~ aDd dlslZ"lbuUon issuu durAndel"$on, L.
Ing Ihe InnslUon to an ITQ Pnliram. Pages 000-000 In
},;, K. "\kItch, D. D.lluppert, M. P. SWellwiM. editol1l.
Glob.lt~nd.t: nsberics manapmellt.Ameriean I'i:ihcr.
Ics Society Symposium 1(1, BelhC$Cl.a, Marylaod.
AnonylllOUS. 1994. PopuWioa. mi$c:onc:cptiOftl. 'The &<loomiS!,
28 May 1994:81·82.
Amal. 5 .. A. L Kodjo-Nyaku, md K. Anltpvie. 1992_ Les
l)'Stemes de Cttdil uriJisti par ic:I feilUt"leS transromwriees
et comme~ de poilsolt-TOSo, Ghana. Rtpublique de

Jm.

Guilll!e, Mall. Pl'O&f'lIIIIllle R~gional Afriqllt de I'Quest:
vaIorisation de" captlll'el de la plchc anisanale. Dossiers
Technico-Economlqllt Bonca, Set. 4. Abidjan.
Bailey, C. 1982 Small-scale fisherieli of Sao Migucl Bay, Philippines: occup:u>ol\al and ~~phie mobility. ICURM
(International Cenw for Living AqtI:lIic Rcsoun:es Man·
accmelll)Tedr.llicaJ Report 10, Manila.
Bar:IIlIl~, F. I. 1918. On the question of the bioloPcal basis of
fl$heria.lsslcd. Iklltiolosichc$kii 111$I. Is~. 1:81-128 (in
RuWan). Reprinted in Bar1IllOY. F. I. 1976. Sek.ctc:d wOfb
oa fIshini
Vol. I. I.uxI f'ro¥nm for ScicntiflCTmnslalion. kl'1l$lllem.
Behnke, R. 1m. Natural resource mana,;ement in pastoral Af·
rica. Oevelopmc.. Policy Review 12( I):5-27.
BevenOll, R. J., and S. J. HoII_ 19S7. On the dyllMlliQ of expIoiIed fISh PDf'UlarioftI. United IGll&dom Minisuyof Agriculture FISheries, lnvC$liplions ScriesIl:19.
Chapman, M. D. 1987. Women'l flShln. in Oceania. Human
Ea»ogy 15(3):267-288.
Chau\'Uu. J. P., and A. Samba. 1989. Martel development.
lO'unmenI interYelltioa - ' the dynanXs of the smaD scak:
r1$lUC $tCl:(lf: an historical perspective of the Sencgak:sc
~ ~ 5~0 ill J. P. P1.-leall. tdilOl". 1bird wodd
f.llhcries: the dynamics of int:orponlion and transfonnat>oa..
Oe\-elopment and 0Iange 20(4).
DiZOll. L B. 1995. The impact of publicaliOll prodllCli\;ty of
scientisls in fISheries institutions in the Philippines on the
dc~cJopment of fisheries sc;el>Qe. Doaoral disSI':rWion_
CoIlc~ of Mus Commllnication. Uni~cnity of the Philippines. Quel.Oll.
Fay. C. 1989•. Sacrirtee. prix du un&- "call dll rnaiw~: fonda.tions des \emlaires de p&:hc dans Ie dell.l central dll Niger
(Mali). Caltic:rs des Sciences Illlmaines 25(112):159·176.
Fay. C. 1989b. Syiltmes halieutiques et espaces de pouvoirs:
transformation des droilS el des pratiques de plche dans Ie
delta ccntnol du Niger (Mali), 192G-1980. Cahiers des SciellCeS Humaines 25(112):213-236.
foJI. W. W. 1970. An uponcnrial yield model for optimizing
uploired fish populat>ORS. TransactiOlls of the American
Fisheries Society 99:80-88.
Garda, S. M., Ind C. Ne..·ton. 1!W7. Current situation,
trends Iud prospects In ..'orld capture rl$hcrics. !'ages
000-000 in },;, K. Pikitch, 1>. O. lIuppert, and M. W.
Si5scnwlne, cditol1l. Global tremlll: nsherlu management. Amerlun t'lsheTln Society Sympo5lum 20,
Bethesda, Maryland.
Goodyear. C. P. 1989. Spawninl: slock biomass per recruit: the
biological basis for a fisheries management tool. Interna·
tional Commi.ssion for the Conscrv;llion of Atlantic Tlln:1,
Working Docunll:nl$ SCRS/89/82. Miami.
Gordon, H. S. 19S3. An economic approach to the optimum
utilization of fisheriel resources. Journal of the Fisheries
Research Board of Canada 10(7):442-457.
Haakonsc:n. J. M.. and M. C. Dia..... editors. 19'91. Fishermen's
mi8J1llion in WCSlAfrica. Programme for Integl'lltcd Development of ArliS:lIIal Fhhcriu. IDAFIWPI36. Cotonou.
Benin.
Harnpden·TurDtt", C. 1982. Maps of the: mind: charts and conccpl$ of the minds and its labyrinths. Macmilllan Publishin8. New YOl"k.
lIallntSSOR, R.
The political ecooomy of ITQs. Pages
000-00O ill },;, K. Pikitch,D.D.llupptr1,M. P. Sl.sstnwiot,

ccar.

1m.

MARGINALIZATION OF SMALL-SCALE FISHERIES
editors_ G1oballn"lKU: fllibcrks managanrnt. Amuicao
Hshcrief Sodr1l SympMium 20, Bdhada, Maryland.
Hardin. G_ 1968. The lrasedy of the commons. Scicnce
I62(38j9): 120-1248.
lIarril, J. 1996. WorIda&ricu!tun! fUIlln:Ii: It'gionaIsusWn.bility
and ecoIocicai Iimil$. ~ &::onomiCIi 17:95-115.
Ilodpon, Ci., and J. A. Dlxoca. 1992. Sedimen~ion damage 10
rnariDe reliOU/'l:eS: environmc:nn! and c:oonomic analysis.
Pqes 421-445 ill J. B. Marsh. editor. Raouras and cavironmclll in Asia'. manne Kaor. Taykw &: FfaDcis. New
y"",ltomu-Duon. T. F.. J. H. 8onI:"''e1l. and G. W. K.Mhjeoli. 1993.
En,Uonmaui c:hanp: and vioIenl c:onllict. ScienlifICAmaican {Febnwy} 268(2):38-45.
II~ 8. 1993. Thr: siJllalion ofartismal flShaies in WGl
Africa ill 1992. ~ for IAlepcdlkvdopmelll of

AnisanaI f'ishaXs ill WC$( Alrica.lDAFIWPJ47. Coblou.
Benill.
Hulme, II. R., R. J. H. 8cvenoa. and S. J. Holt. 1947. PopuIalion JI\IdieJ; in flShcric:s bioklgy. NatllfC I S9:714-715.
ill CODIIVlding. E. 1991. Tradilicaal ialiliMiom and lbeir
IemfJOnfY ooasW ~ IllaIlalCmcat ill the Pacific ulandii- NAGA. tIw: IC1ARM (1lItemxion;U Cc:nln: for LivIll&: Aqu:.ic: Rclioun:a Manacanenl) Qganrrty 1-4(3):3-6.

roar

Koounan.J.. edilOC".I993.MOlkrn~inlrlX
lioftJ. Sa&e l'Ilb/nions, LondoII.
Johannes. R. E. 1981. Words of the bcoon: fi.lhing and marine
lore: III the Palau di5Uic:I of",ticrooesia.. Ullivrrsily of CaLifomu. Pra5. 8ukc:ley, California.
....ghlJOOI. C. 1990. hllepion of aquac:ullult' and agric:ulrult':
a I"OUIe 10 liUSlainablc f.wnI')'Ile1Tl5.. NAGA, tIw: la.ARM
(Intrm.:llional CtolR: for Livina: Aqun Resouras M:llI'
:l.gerrclll) Quanerty 13(1):9-12.
Luni:ltlg:l. D. A. 1989. I.e ,,1" de: ¢ehc anisanak de Kayar.
~ Cltnadioln IIIIC:rMionaI DevdopDc:lllA&cncY. 0Il:Iwa.
Mxe. P.. and M. SiSlit:nwine. 1993. How mudl ~wning is
ellOUsh1 Plses 101-118 in S. Smilh. J. J. Hunl. and D.
Riv:lrd. editOl1. Risk evalu:uion and biological refCl'eOCC
points for fisllcries managemenl. Canadi:lll Special Public:wion Fish Aquatic Sc:icnc:es 120.
Mathews, J. 1994. A small price to P'ly for proving Mahhus
"'rona:. Inu:mational Bera.ld Tribune {June 9):j.
McManU$, J. W.. C. L. N3I\oJll, Jr.. R. 6. Reycs. Jr.• and K. N.
Ke5lICf. 1992. RC5Q<U'Ce ecology of the BolinilO coral red
systcm. ICLARM (lnternalional Centre for LivinS Aquatic
ReSOtlrccs Manalcment) Studies Wid Rcviews 22. Manila.
Maltllus, T. R. 1798. An essay on the principle of population.
Reprinted 1970 by Penguin Boolts, Harmondsworth,
Middlesex, England.
M:utOiSubrolo. P.• and M. 8adrudin. 19114. Notes on the status
of the demcrull'l:5OUrce off the north coasl of Java P:liCS
33·)6 i" Report of the founh session of the SUnding Commillrt on Resoun:cs Research and Development of the Indol'acifIC Fishrries Commission. Jak:uta. Indonesia. 2)-29
AugUSt 1984. Food and Apicuhure Organizalion of the
Unilcd Nations, F"~ Repoou Oil), Rome.
Mnnosubrolo. P.. and K.-C. 0I0ng. 1987. An ecooomie analyIOU or the 1980 In6onc:stan tnlwl ban. Indonesian Agriculturt and Rcsourocs Developmcnt Journal 9(1m: 1-12.
M:l.thrws. C. P. 1991, Spawttinc Jloclt biomass per reauit a
lirnely subslilule for S1oc:k recruilmrnt an.aIysis. Ftshb)1C
9(1):7-11.

,

Mt:ll7.Olf, S. K.. and E. LiPuma. 1986. The IOciaI and political
economy or 0)llSlaI wnr~:shrimp ~ in
Ec:uadoc Coastal Zone M~mell( JournaII4(4):J49-J80.
Munro, J. L. 1980. Stock assewncOl mode1s: applieabilily and
U1iJity in ttopic:alsmall-scale flShcries. PqcI 35-47 ill P. M.
Roedel and S. 8. Sail.. editorJ. Sloclr. assessrnc:n1 for uopi.
cal small-scale f1shcria. Il1Icnulional Center for Marine:
Ruourccs Development. University of Rhode bland.

"",-.
Murplty, G.I. 1982. RecruiUl1ll:Ill oflropic:al fllihes. Paces 14114811I D. PluJy and G.I. Murplly, cditOl'l. Thc:uy and managemtDI of ttopieal flShcrits. 1a.ARM (1oIc:nwiouI CcnIrt for LivincAqualic ResourteJ Manap:mcnl) Coofcrc:na:
Proc:erdinp 9. Manila.
Naul:ll, C. 1989. Women in African ...isMaI ftShcrics. NAGA,
the IO-ARM (lDl~ Ctotn: for Livinc Aquaic: Rc$OIlI'IXIM~)Quanuly 12(2):14-15.
Neal, R. A. 19n Dilemma of tile smaJl·scale filhcrnwt.
ICLARM (Inlemalioul Celliit' for Living AqlWic Rc$OIlI'IXI M&accmclll) NeIIo'SietW' S(3):7-9.
Oeslel'Jaard. L. edilor. 1992. Gender in tkvclopmclu.

RooO:d&e. L.oftdoo and Nr", York.
0U:n. W. 1994. WiU uadilional African masuJ r<Sllertnra survive'!' Ambio 2.3(2): 168-169.
Onuna'. R. E. 1991. From otdposllOOUIporI: a $InOdIIr2I.maIysUofthekney-G.cod rllihay, 1761-1886. McGill Ulli''en'ry Press. MooueaJ.
Ommu. R. E. 1995. ()cep w;\k:r flSbcric:s, policy and maDaFmenl issues. and the susuiaabiJily of fUhina: c:ommunilic:s.
Paces )07-322 i" A. G. Hoppu. edilor. Deep ""*r fISheries of the Nonh ArI:Ullic oceanic slope. Kluwcr N:ademie
Publishers. DortItcchl, Thr: Netherlands..
Pana)'OlOtl, T.• llIld S. JcWlavanicll. 1917. The economies WId
maD:I&Cmcnl of Thai marine fisheries. ICLARM (Inlema·
tiona! CrnIJ'C for Livin, Aqu:uk RCS(ltIrteJ Managemcnl)
~udia and Revlcws 14. Manila.
Pauly, D. 1979&. Bioloaicai ovcrfishing of lroptca.l Slocb.
ICLARM (Inlernational Centre for Living Aqu:l.tie ResourteJ M:tII:I&cment) Newslener 2(3):3-4.
Pauly. D. 1979b. Theory and manaiement of .roplcal
muhispecies SlocU: a It'view with empllasis on the SootheaslAsian demersal fisherics.IClARM (Intcmalional Centre for LivillJAqualie Resources Man:!lement) Studies and
Reviews I. MMil:l..
P:l.uly, D. 1988. Some definitions of overfishini relevam to
cl)llS/ai wnc m.lnagrment in Southeast Asia. Tropical Coostal
Area Managrmc=nl J{I): 14-15.
Pauly, D. 1990. On Malthusian ovrrfishing. NAGA, the
ICLARM (International Centlt' for LivinS Aquatic ResourteJ Manll&Cment) Quanerly 1)(1):3-4.
Pauly, D. 1994. On the sex of fish and the gender of scientists:
a collection 0( cssa~s in rtSl'eries science. OIapman and Hall.
Loodoo.
Paul~. 0 .. and C. LighlfOOl. 1992. A new approa.t:h for analyzing and comparin& COllSlal ICSOtIrcc systcms. NAGA. lhe
IClJ,.RM (International Centre for LivinS Aqualic ResourteJ Man.,emclll) Quartt;rty 15(2):7-10.
Pauly. 0 .. G. Silves!lt'. and I. R. Smith. 1919. On de:vclopmenl,
fISheries and dynamile: a brief review of tropical fISheries
managClIICnI. Natural RCIOIIrte ModcIin& J{J):)07-329.
?clers, A. 19&3 Thr: orw canopaplty. Friendship Press. New
y"",-

,
10

PAULY

Plaueau, J. P., editor. 1989a. Third world fisheries: [he dynamics of incorporation and transformal;on. Development and
C1Iange 20(4).

P1atlcau,l. P. 1989b. The dynamics of fisheries development in
developing countries. Pases 565-597 in J. P: Planeau, cdi·
toe. Third world fISheries: tile dynamics of incorporation and
transformation. Development and Change 20(4).
Polloac, R. B. 1981. Sociocultural aspects of developing smallscale fisheries: delivering services to the poor. World Uank
StarrWoding Paper 490, Washinglon, D.C.
Pollnac, R. B., and M. T. Morrissey, editors, 1989. Aspects of
small-scaJe fisheries developmenl. InlemOllionai Center for
Marine Resources Development, University of Rhode Island, KingstOfl.
Pope, J. G. 1979. Stock assessment in muJtispecie.~ fisheries,
with special reference to the trawl fishery in the Gulf of
'Ihailand. South China Sea Fisheries Development and Coocdinaling Prognunme. SCSlDEvn9fI9, Manila.
Putnam. R. D. 1992. Democracy, development and the civic
community; evidence from an Italian experiment. P:lges 3373 in I. Serageldin and 1. Taboroff, editors. Culture and de·
velopment in Africa. Environmentally Sllstainabk: development proceedings series I, The World Bank, WashingtOfl,

D.C

j

Reid, W, Y., and K. R. Miller. 1989. Keeping opcions alive: the
scientific basis for conserving biodiversity. World Reso~rces
lnstitule, Washington. D.C.
Ricker, W. E. 1954. Stock and recruitment. Journal oflhe Fisheries Research Board of Canllda 11:559·623.
Ricker, W, E. 1915, Compulation and inlerpretation ofbiologi.
cal Stlltistics of fish populalions. Bulletin ~..'\l." Fisheries
Research Board of Canada 191.
Roedel. P., and S. Saila, edilOrs. 1980. SIOd.: assessment for
small-5Caie fISheries. Proceedings of a work.dlOp, Univer·
sily of Rhode Island, 19-21 Seplember 1979.lnrcrnalional
Center for Marine Resources Development, Universily of
Rhode Island, Kingslon.
Ruddle, K. 1988. Social principles underlying tradilional inshon: fishery management syslems in lhe Pocific Basin.
Marioe Resource Economics 5:351·363.
Ruddle, K. 1989a. Traditional sole propeny rights and modem
iI\Shore fisheries managemenl in the Pacific Basin. P:l!.'es
68·76 in H, Campbell, K. Men:>;. nnd G. Waugh, edilors.
EcQnomics of fIShery management in the f>acific Islands
region. Proccedinp of an International Conference, Hoban,
TlIllmania, Australia, 20-22 March 1989. The Australian
Centre few Inlernational Agricullural Research, Canberra.
Ruddle. K. 1989b. 1lle organization of traditional inshore fish·
el)' management systems in lhe Pacific. Pages 73-85 in P.
A. Neller, edilOf. Righl$ based fishing. Kluwer Ae3demie
Publishers, Hinglnun, Massachuscus.
Ruddle, K.. and R. Ch::sterfidd. 1977. Education for lrnditional
food procuremenl in tile Orinoco Delta. UniversilY of Cali·
fornia PublieatiOrlS, Illero-Americana 53: 1-172.
Ruddle, K.. and R, e.1ohanne.~, edilDrn. 1985. The traditional
knowledge and management of coostal systems in Asia and
the Pacific. UNESCO·ROSTSEA, Jakana.
Ruddk, K.. E. Hviding, and R. E. Johlllll>CS. 1992. Marine n:sources management in the conteXl of custnmal)' lenure,
Marine Resoun:e Economics 7:249·273.
RIlSS, G., andA. Alcala. 1994. Sumilon Idand Re!iCrve: 20ye=
of hopes and flllStrations. NAGA, lhe ICLARM (Imerna-

'1'

tional Centre for Living Aquatic Resources Managemenl)
Quanerly 17(3):8-12.
Saeger, J. 1981. Do trawling bans work in tropical waters?
ICLARM (International Cemre for Living Aquatic Resou= Man~gement) Newslener 4(1):3-4.
Saeger, J. 1993. The Samar Sc:.:l: adecadc:ofdevaslDtion. NAGA,
tile ICLARM (internatiorllli Centre: for Living Aquatic ReSQurces Management) Quanerly 16(4):4-6.
Sarjono, i. 1980. Trawlers banned in Indonesia. ICLARM (international Centre: for Living Aquatic Resources Management) Newslener 3(4):3.
Schaefer, W. E. 1954. Some aspects oflhe dynamics ofpopula·
lions imponanllO the 1Ilarlllgemenl of the commercial mao
rine r15llerie.~. Imer_American Tropical Tuna Commission
Bulletin 1:27·56.
Schaefer, W. E. 1957. A study ofthe dynamics of the: fishery for
yellowfin tuna in lhe: eastern tropical Pacific Ocean. InlerAmerican Tropical Tuna Commission Bulletin 2:247-268.
Smith, I. R. 1979. A research frnmc:work for fraditional fISheries. ICLARM (International Centre for Living Aquatic Re·
sources Management) Siudies and Reviews 2, Manila.
Smilh, T. D. 1994. Scaling fisheries: the science of measuring
tile effects of fishing, 1855-1955. Cambridge University
Press, Cambridge, England.
Southgate:. D., and M. Basfem:chea. 1992. Population growth, public policy and resource: degradation. Ambio 21(7):460-464.
Stauch, A. 1966. Lc bassin camerounais et sa ptche. Editions
ORSTOM, Paris.
Stevens, W. K. 1994. Poor lands' success in cuning binh rale
upstlS old lheories. The New York Times (January 2):1, 8.
Sunderlin, W. 1994. Beyond Mallhusian overfi.~hing: the im.
ponance of structural and non-demographic foctors. Tradilional Marine Resource Managemem and Knowledge Information Bulletin, South Pacific Commission, Noumea
(4):2·5.
Talaue-McManus, L. 1989. The gleaners of Nonhwestern
Lingayen Gulf, Philippines. NAGA. the ICLARM (international Centre for Living Aqualic Resources Management)
Quanerly 12(2):13.
Thomson, D. and Food and Agricuhun: Organization of the
United N:ll.iollS. 1988. The world's two marine fishing in·
dustries-how llley compare. NAGA, the ICLARM (Iolernational Centre For UvingAquatie Resources Managemeot)
Quanerly 11(3):17.
Trinidad·Cruz. A. C.• R. S. Pomeroy, P. V. Corpuz, and M.
Agiiero, 1993. Bioeconomics ofllle Philippine small pelagics
fishel)'. ICLARM (International Centn: for Living Aqualic
Rerources Management) Technical Report 38, Maniln,
Vakily, J. M. 1992. Asse.~sing ami managing the marine fish
resources of Sierra Leone, West AFrica. NAGA, the
JCLARM (International Centre for Living Aquatic Resources Management) Quanerly 15(1):31-35 '
Vakily, M. 1993, Dynamite fishing in Sierra Leone. NAGA,lhe
ICLARM (International Centre for Living Aquatic Re·
sources Management) Quanerly 16(4):7-9.
Went, A. E. J. 1972. Seventy years agrowing: a hislory of the:
International Council for the Explorntion of the Sea. Rappons el Prods-Verbaux du Conseit International pour
l'Explor:uion de]a Mer 165.
Wynler, P. 1990. Property, women fishers and slruggle for
women's right in Mo:r.ambique. Sage 7(1):33,37.

