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AMAZONIAN FISHERIES:
Socio ECONOMIC | SSUESAND MANAGEMENT IMPLICATIONS

Jaime Fernandez-Baca

ABSTRACT

Over the lagt three decades, the demand for fish in the Amazon basin has greetly increased due to
population growth in the main cities of the region. While technologica improvements in commercia
fishing methods have made it possible to meet this growing demand, they have led to concerns about
the possible extinction of certain fish species and to conflicts over the resource between commercia
fishermen and rurd communities. This dudy reviews the current state of inland fisheries in the
Amazon in order to andyse policy options for fisheries management, and identifies key gaps in
information on the economic, socid and biological aspects of fisheries which condrain policy-
makers.



I ntroduction

Fish has traditionally been a mgjor source of protein for the people of the Amazon basin. Thisis not
surprisng, consdering the extent of its river sysem and the large populations of fish species this
system supports. The high biologica productivity and biodiversity most commonly associated with
the terredtrial ecosystemns of the Amazon rain forests also gpply to its rivers and lakes.

Over the lagt three decades, the demand for fish has greetly increased as a result of population
growth in the main cities of the region. Technologicd improvements in commercid fishing methods
have made it possible to meet this growing demand but have dso increased pressure on the fishery
resource. Many managers and consarvationigts clam that fisheries in the Amazon are reaching a
date of over-exploitation, and are concerned about the possbility of certain species becoming
extinct. Although there seemsto be no conclusive evidence of such overfishing actualy occurring, in
some aress increasng competition for the resource has resulted in conflicts, usudly between
commercid fishermen and rurd communities that dso make use of the fishery resource.  Such
conflicts have been aggravated as severd locd riverine communities have clamed property rights
over fishing groundsin order to exclude commercid boats from these arees.

Undoubtedly there is a need for adopting and enforcing policies that will guarantee afar share of the
resource to the different sectors of the population whose livelihood depends on fisheries. Such
policies aso need to condder the nutritional demands of a growing urban population. However,
fisheries management is congrained by complex environmentad and biologica interactions whose
mechanisms are insufficiently understood and whose outcomes are difficult to predict. Thus, a
deeper understanding of the ecologica processes that eventudly determine the performance of the
fishery is an important factor for achieving susanability.

In Peru, the Amazon basin fisheries have received relatively little attention from centrd government,
manly because of ther low vaue in economic terms when compared to the country's marine
fisheries, which are some of the most productive in the world. Nevertheless, in terms of fisheries
production for human consumption, the harvest from the Peruvian Amazon basin equas more than
50% of the marine fisheries yidd (Montreuil et al 1991). This reflects the high dependency of loca
populations on fish, given the fact that the Amazon is much less populated than coadtd aress.

The purpose of the present study is to review the current gate of inland fisheries in the Amazon
basin and related policy issues, and to identify gaps in information on the economic, socid and
biologicd aspects of the fishery which may limit such an assessment. Thisis a desk sudy with the
am of identifying priority topics for further sudies.

The main body of this work is divided into three sections. Section 1 reviews the key environmenta
and socio-economic characterigtics of fisheriesin the Amazon basin. Emphasisis placed, as much as
possible, on the fisheries in Peru; however, reference to the whole basin is made when presenting
generd features. Section 2 introduces the main principles of fisheries management and presents
severd case studies of fisheries management around the world. Among these, severd case sudies
are presented where loca communities have played amgor role in the design and implementation of
the management sysem. Findly, Section 3 discusses how generd fisheries management and
economic principles would apply to the specific case of the Amazon basin. Policy options for the
Amazon fisheries are dso discussed, as wdll as the need for further information to assess them. In



order to clarify key conceptsthat are used throughout the present study, some genera principles and
definitions of common property management as well as a review of the economics of fisheries
management are given in two supporting annexes.



1 Inland Fisheriesin the Peruvian Amazon

1.1 Introduction

A traditiond activity in the Peruvian Amazon, fishing has provided chegp and eadily accessible food
for the population of the region, and today it is an important source of anima protein for fast-
growing urban areas. Different agpects of the Amazonian fisheries are reviewed in this section in
order to provide a background knowledge of their characteristics and current problems. An attempt
is made to narrow the focus to the fisheries in the area of the Peruvian Amazon, mainly comprising
the Amazonas and Ucaydi regions, where the main landing ports are the cities of Iquitos and

Pucallpa respectively”.

This section first examines some of the socio-economic factors that determine the fishing activity in
the Amazon, such as the demand for fish products and the commercid and subsstence fisheries that
operate in the region. Subsequent sections describe the hydrologica and biologica factors that
underpin the Amazonian fisheries, as wdl as thar diversty. A discusson of whether there is
overfishing in the Amazon follows, as well as the factors behind the conflicts that have arisen
between commercia and subs stence fishermen.

1.2 Demand for fish

Inhabitants of the Amazon region have a high per capita consumption of fish compared to other
types of mest. It has been estimated that 61% of the anima protein consumed by people in the
Ucaydi River vdley comes from fish (Dourojeanni 1985; cited by Chapman 1989). In Iquitos, 32%
of the population consumes fish three times a week, and the economicaly poorest (12% of the
population), consume fish every day (Beuzeville 1973; cited by Chapman, 1989). Estimates of fish
consumption based on household surveys range from 89g per day in the city of Pucdlpato 185g per
day in rurd areas (Haneck 1982; Eckman 1985; cited by Bayley and Petrere, 1989).

According to the Food and Agriculture Organization of the United Nations (FAO) (1995), thereisa
negetive correlation between fish consumption and income in tropica countries. In other words, fish
consumption fals as income levelsrise. Bayley and Petrere (1989) have observed that this relation
between income and fish consumption aso holds in the Amazon basin, where fish consumption is
higher in rurd areas near the floodplains than in cities, and within the latter, fish consumption is lower
in high income groups. There are no estimates of the income dadticity of demand for fish in the
region.

Despite lower per capita demand for fish among urban resdents, the totd demand for fish is
expected to increase due to the rapid growth of Amazonian cities. Over the period between 1972

! Information on the Amazon fisheriesin Peru is provided in local publications which are difficult to find

outside Peru. A compilation of this information was carried out by the Amazonian Cooperation Treaty (TCA,
1994), based on an article previously published by Guerra e a (1990). Much of the information given in the
present section was obtained from these two works, although some general principles that apply to the whole
basin were obtained from other sources. Among these, works by Bayley (1981, 1995) and Bayley and Petrere
(1989) provide good insight into the current situation of the Amazonian fisheries.



and 1993, high birth rates and migration from rural aress resulted in a three-fold increase in the
population of Pucallpa; such arate of increase is expected to continue in the future (see Figure 1).
Although in dties like Pucdlpa there is a rdatively large beef and poultry market, fish dill forms an
important part of the staple diet of lower income groups.

Figure: 1 Population growth in the city of Pucallpa, Peru.
(Source: Instituto Nacional de Estadistica e Informatica (INEI) 1994)
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1.3 Fishing activity

There are two types of fisheries for human consumption in the Amazon: commerciad and subsstence
fisheries. FAO (1995) defines subsstence production as “fisheries which are essentidly to yied
food for the fishermen, their families and the immediate community”. Commercid fisheries, on the
other hand, “ are capture fisheries where the stock is exploited for commercid gain”.

Commercid fisheries operate around the largest cities of the region, such as Iquitos, Pucdlpa and
Y urimaguas (Box 1). The vessels used are rdatively large, with the capacity to travel long distances,
and are equipped with refrigerated chambers or ice boxes to preserve the fish. Commercid fisheries
use equipment which is specificaly designed for massive catches (Guerraet al 1990). Compared to
subsigtence fisheries, commercid fisheries aso tend to concentrate on relatively few high-vaue
gpecies, owing to higher fishing costs and more selective markets (Bayley and Petrere, 1989).

Subsgtence fisheries use smdl boats, usudly canoes, which only dlow them to trave short
distances. Besides providing food for subsistence, this type of fishery dso supplies fish to small,
mainly rurd markets. Subsistence fisheries are characterised by their wide disperson (modtly in
rural aress) and their use of smple fishing equipment. Based on severa per capita consumption
aurveys, it is edimated that subsistence fisheries account for about 75% of the total fisheries
production in the Peruvian Amazon (Bayley and Petrere, 1989).

During the last 30 years, commercid fisheries have grown consderably in importance. A series of
developments revolutionised fishing technology and the transportation and storage of fish. The most



ggnificant of these was the use of synthetic materid in nets, which increased fishing efficiency, and
the introduction of diesd engines, which by the 1970s had totaly replaced sailsin the lower Amazon
(McGrath et al 1993). This last development made it possble to travel faster and further than
before, and was complemented by the introduction of insulating boxes in which fish could be stored
for longer periods. Nowadays it is estimated that the maximum distance travelled by commercid
boats in Manaus is 2,500 km; such long voyages are usudly undertaken during the high-weter
season and may take severa weeks (Bayley and Petrere, 1989).

Box 1: Profile of Commercial Fisheriesin Ucayali, Peru

According to officia statistics, the commercia fisheries in Ucayali comprise about 700
fishermen, while for the Peruvian Amazon as awhole, Hanek (1982; cited by Bayley and
Petrere, 1989) estimated that there were 828 motorised boats and 694 canoes, supporting
2,600 full-time fishermen.

Of the estimated 700 commercial fishermen in the Ucayali region, 385 belong to three
fishermen’s associations. Through them, members have been able to obtain credit from
the government to finance the purchase of new boats, engines and fishing equipment.
Only 163 of the fisherman are registered with the port authority, and none with the
Fisheries Ministry, making it difficult to control fishing effort.

One of the reasons that fishermen prefer to stay in the informal sector is to avoid the tax
which has to be paid when registering a boat. This tax appears quite high relative to the
scale of operations of inland fisheries and could be more suited to marine fisheries. Inthis
respect, the law states that, for marine fisheries, boats with a capacity exceeding 30
tonnes must pay a certain tax in order to formalise their status with the Ministry of
Fisheries. Exactly the same level of tax applies to inland fisheries, but in this case for
boats with a capacity of five tonnes or more.

The fishing fleet in Ucayali is characterised by the use of obsolete fishing equipment, a
situation which has made the activity unprofitable for many fishermen. However, there
have been attempts by the government to upgrade the fishing equipment used in the
region. For example, in 1991 the Government gave credit to one of the fishermen's
associations for the purchase of new engines. The majority of this loan has not yet been
repaid, which could be an indication either of the unprofitability of the activity or of the
lack of coercive measures on the part of the Government to secure repayment of the
loan.

Another factor that contributed to the development of commercid fisheries was the explosive growth
of the mgor citiesin the region during the 1970s and 1980s, which increased urban demand for fish,
especialy among the poorer sectors of the population. The increased production made possible by
technologicd innovation was in turn spurred by the growth in human population and, particularly in
Brazil, the growth of export markets and the spread of refrigeration plants. The fact that ice (for
storage) and markets were concentrated in mgjor urban areas made these the natura base of
operations for commerciad fishermen. Thus, a new type of urban-based professond itinerant
fishermen was created (McGrath et al 1993).



1.4 Hydrology and biological factors

The Amazon basin is the largest watershed in the world, covering an area of more than 5,800,000
kn? and is drained by many rivers and lakes of different sizes (Figure 24). The active inundation area
is around 41,600 kn¥ (Bayley 1981; cited by TCA, 1994). The volume of water discharged by the
Amazon sysem is four times that of the Congo, and eight times that of the Mississppi (Lowe-
McConnell 1975).

Figure 2a: The Amazon Basin (Source: Kalliola et al 1993)
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The main channd, the Amazon river, has its origin in the Andes. On the Peruvian side, the Amazon
has two main effluents, the Marafion river from the West, and the Apurimac river from the South.
The latter turnsinto the Ene, Tambo and Ucaydi rivers as it progresses downstream until it joins the
Marafinn and forms the Upper Amazon (Figure 2b). Many other tributary rivers join the main
dream of the Amazon, including innumerable channds creeks and dreams, sdearms and
mouthlakes, lagoons in the floodplain, flooded forests, water courses, swampy valeys and
periodicaly flooded grasdands (Lowe-McConnel 1975).



Figure 2b: Theriver system in the Peruvian Amazon (Source: Kalliola et al 1993)
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Two seasons can be distinguished in the hydrologica cycle of the Amazon river sysem: high water
season, which in Peru lasts from November to May; and low water season, from June to October
(Figure 3). These fluctuations in water level are a direct consequence of the precipitation pattern in
the region. The magnitude of these fluctuations decreases as the river reaches its outlet in the
Atlantic Ocean. In Pucdlpa, the average fluctuation for the period 1981-1985 was 9.3m, while
downgtream, in lquitos and Manaus, the range of fluctuation was 8.0m and 7.8m respectively. In
addition, the point in time & which the maximum and minimum water levels occur is ddayed in the
downgtream direction. The changing water leve is sgnificant for fisheries, as will be seen in the
following sections.

Figure 3: Amazon Basin’s hydrological cycle (Source: Montreuil et al 1991)
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The water bodies in the Amazon basin have been classfied into three types. white water, clear water
and black water. White waters, which originate in the Andes, are usudly muddy and turbid, which
gives them their characteristic brown colour. They are highly productive and provide the best
conditions for aquetic life. Clear waters, on the other hand, are of a ydlowish colour and are of
medium productivity, while black waters are the least productive and originate from the humid forest
(Lowe-McConnd 1975; TCA 1994). The Ucaydi in Peru is awhite water river and has one of the
highest fishery potentias in the Amazon (Guerra et al 1990).

The productivity of the fisheries strongly depends on the hydrology of the basin. During the high
water season, extensve aress of forest surrounding the rivers and lakes are flooded. Many fish
gpecies rely on these flooded forests for feeding, spawning and refuge from predators, especidly
during the mogt vulnerable stages of their life cycdes. Goulding (1985; cited by Chapman, 1984)
estimates that about 75% of the commercidised fish gpecies in Manaus originate from such flooded
forests.

If these extensve floodings did not occur or if there were no forests near the river banks, the system
would not be able to support such a large fish population as it now does (Goulding 1980; cited by
Chapman, 1989). Therefore, extendve deforestation in flood-prone areas may affect fisheries
sgnificantly, as not only breeding and spawning grounds are lost, but food sources as well.



Migration, which plays an important part in the reproductive behaviour of many fish species in the
Amazon, is dso srongly dependent upon the hydrologica cycle of the basn. As water levels
change, fish respond differently in terms of thelr migrating behaviour, and accordingly, can be
classfied into three categories. (1) fish that migrate through the main river channd; (2) fish that do
not migrate; and (3) fish that migrate between the flooded area and the main channe (Welcomme
1990; cited by TCA, 1994). Fish migration in part reflects the availability of different food sources
and the search for protected areas within the flooded forest which the higher water levels make

possible.

1.5 Composition of catch

The Amazon basin has one of the mogt diverse aquatic fauna in the world. Estimates range from
2,500 to 3,000 species (Smith 1979 and Goulding 1980; cited by Guerra et al 1990). Many
gpecies have yet to be named, while in some cases different species are grouped under the same
denomination, giving afaseimpresson of the real number of distinct species.

For Peru estimates range between 723 and 736 species of inland fish, of which 85% are found in
the Peruvian area of the Amazon region (Fowler 1945, and Ortega and Vari 1986; cited by Guerra,
1990). However, it is expected that more species will be added to thislit.

In Peru, commercia fisheries exploit about 35 species. In a drict taxonomica sense, the figure may
be even higher, since in many cases more than one biologica species may be grouped under asingle
common name. However, two species done, Prochidolus nigricans and Potamorhina
altamazoni ca accounted for over 40% of total landings registered for the city of Pucallpa between
the years 1980 and 1991, while 17 species accounted for 90% of the fish landings during the same
period (Table 1). Mogt of these are bottom-feeding species characterised by fast growth rates and
short life pans.  As fishing activity becomes more intensve, these fast-growing species tend to
replace the larger piscivorous species with dower growth rates and longer life spans (Guerra 1990;
Montreuil et al 1989). However, due to the lack of historica records, it is not possible to prove
whether the composition of species has changed. It may be the case that the relative importance of
each species in the capture fisheries has been stable over time and that the composition of landings
amply reflects the preferences of the Amazonian population for medium-sized fish with scaes
(bottom-feeders) rather than larger species which usudly have thick skin? (TCA 1994). Bayley and
Petrere (1989) indicate that a decline in the yields of large species is a predictable result as effort
increases, and this may aready be occurring near certain cities, where the intensty of fishing has
increased over the years.

It has been reported in the past that mono-specific fishing of highly vaued species such as
Colossoma macropomum and Arapaima gigas has resulted in a marked diminution of their yieds.
This was the case between the years 1971 and 1976, when the State imposed a ban on the fishing
of Arapaima gigas ("paiche") after adramatic declinein numbers. Thisin turn wasa

consequence of previous policies which had promoted its exploitation and where, ironicdly, the
State was primarily responsible through a government-owned fishing company (TCA 1994).

2 One reason for this preference is the widespread belief that eating fish with thick skin produces skin

diseases!



Table 1: Species composition of fish landings near the city of Pucallpa, Peru
(based on total landings from 1980 to 1991) (Source: TCA 1994)

Scientific name Common name (Per u) % of landings
Prochidolus nigricans Boquichico 322
Potamorhina altamazonica Y ahuarachi 9.2
Brachyplatistoma flavicans Dorado 91
Mylossoma duriventris Palometa 47
Pseudoplatystoma fasciatus Doncdla 46
Hypophtalamus edentaus Maparate 38
Arapaima gigas Paiche 35
Pimelodus spp. Bagre 28
Colossoma macropomum Gamitana 28
Plagioscion squamosissimus Corvina 26
Curimata rutiloides Ractacara 25
Triportheus spp. Sardina 21
Brachyplatystoma filamentosum Salton 21
Pterygoplichthys multiradiatus Carachama 20
Anodus € ongatus Ydilla 18
Schizodon fasciatus Lisa 17
Paulicea |utkeni Cunchi mama 16
Others 109
Total 100.0

1.6 Yiddsand factorsthat affect them

Yidds in the Amazonian fisheries in Peru have shown a modest upward tendency throughout the
period 1980-1992, as Figures 4 and 5 show. In Pucalpa, however, there was a sharp decrease in
captures between the years 1988 and 1990 (Figure 5), but it is uncertain whether this was due to
environmenta factors or to changes taking place in the economy at that time. These included the
remova of asubsidy on the price of fud, which greetly increased fishing cods.

10



Figure 4: Total fish landings near the city of 1quitos (Source: TCA 1994)
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Figureb5: Total fish landings near the city of Pucallpa (Source: TCA 1994)
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Fish yidd in the Amazon varies according to water level (Figure 6). The highest yields are observed
during the season of low water level, when fish tend to concentrate in smaler bodies of water,
making them easier to catch. During the high water season, fish tend to disperse into the flooded
forests, which are areas that fishermen avoid because of their inaccessibility and the propensty for
nets to become entangled and broken by submerged vegetation (Chapman 1989; McGrath et al
1993). Thus, the hydrologica period affects fishing activity in two important ways. on the one hand,
the flooding that occurs during the rainy season alows fish to expand ther area of resource
extraction, which results in a high population, while on the other hand, flooding aso dlows fish to be

11



relaively undisturbed during their reproduction, remaining protected from predators, humans
included. The forest and flood thus play an important part in making possible a natural closed-
season, which prevents year-round exploitation and gives time for fish populaions to recover
(Chapman 1989).

Figure 6: Fish landings near 1 quitos 1993 compar ed to aver age water level.
(Source TCA 1994)
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The 9ze of the area subject to flooding is dso important in determining fish yidd. Welcomme (1976;
cited by Bayley, 1981b) found that catch levels in 'extensive floodplains covering over 1% of the
tota drainage area were 3.3 times greater than yields obtained in rivers with 'normd’ floodplain
development. The Amazon river, with floodplains covering 2.6% of the basin areg, fals within the
extendve floodplain category. Wellcome dso found that 98% of the variance of catches in rivers
with extensve floodplains could be explained by the basn area, while 88% of the variance was
explained by the main channd length of theriver.

Changes in fishing effort in rdation to yidd have been used to assess the satus of the fisheriesin the
Amazon. Fishing effort has been measured ether by the tota number of fishing trips (Montrevil et al
1989) or the storage capacity of the vessals multiplied by the number of trips (Guerra et al 1990).
The latter is said to be more accurate, given the variable size of the vessels. The evolution of catch
per unit effort® (cpue) during the 1980's is shown in Figure 7, where the total effort is aso shown,
usng Guerra et al’s measure of effort. From 1987 to 1989 there was a considerable increase in the
amount of effort and adrop in cpue (Guerra et al 1990). However, environmentd factors rather
than increases in fishing effort may have been more responsble for the apparent decline in
productivity.

3 Catch per unit effort (cpue) measures the efficiency of effort for any level of harvest. As fishing

intensity increases the biomass of the stock changes, which is reflected in the amount that is harvested at each
level of effort (see Panayotou 1982).

12



Figure7: Effort and catch per unit effort of commercial fisheries
(Source: TCA 1994)
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*Note: Effort is defined as storage capacity (in thousands of tonnes) multiplied by
number of trips, following Guerra et al 1990.

The modds commonly used to evauate the state of tropica fisheries assume that fish mortdity,
measured by fishing effort, is the only cause of biomass variations, implicitly assuming a congtant
environment. But this assumption is not valid for tropicad floodplain environments according to
Merona (1990), who has shown that fishing effort does not explain cpue variations between years.
The author points out that there are naturd variations in populations due to environmenta factors.
As discussed above, the flood event could be the most important environmental factor affecting
production and thus explaining inter-annud variaionsin yield.

Traditiond modds therefore appear unsuitable for adequatdly explaining and predicting fish
populations in the Amazon, since they tend to overlook the environmenta dimension of the fishery.
In addition, the complexity of the sysem, with a variety of life higories interactions and
vulnerabilities among many different species, is beyond the predictive capabilities of existing models.
The use of different types of gear further complicates the picture (Bayley and Petrere 1989).

1.7 Isthereoverfishing?

A widely held view is tha the Amazonian fisheries are close to being overexploited. One empirical
study that supports this view is by Montreuil et al. (1989) who, using data from five years (1980-
1985), edimate a maximum sudtainable yidd of 5,000 tonneslyear for the commercid fisheries
supplying the city of Iquitos. The yield in 1988 was close to this figure, which led the authors to
conclude that fishing effort should not increase if overfishing was to be avoided.

13



On the other hand, Bayley and Petrere (1989) condder that fisheries in the Amazon remain largely
under-exploited. Their concluson stems from comparative studies with tropica floodplainsin Africa
and from modes which relate fish yidd to the area of floodplains. In a previous report, Bayley
(1988) edtimated maximum sudtainable yidds of 110-160 kg/ha for tropical floodplains, usng
methods that account for both effort and the total area of floodplain. With current technology ayield
in this range would correspond to about 13 full and part-time fishermen per kn?* of flooded area. In
Peru the fishing intendty is congderably lower than this figure, as it is estimated tha there are only
about two fishermen per kn? of floodplain (Bayley and Petrere, 1989).

In another study, Bayley et al (1992) use the totd fish yield for 1981 to project future fish yidds,
based on the assumption of increased demand for fish resulting from population growth and the
current per capita consumption of fish. By comparing the predicted yield for the year 2001 with
actud yields obtained in other tropicd fisheries that had a much higher density of fishermen than the
Amazon, they found that caiches in the Amazon per unit area were gill much less than those
extracted from river sysems with high fishing intengties. This explains why in the Amazon basin the
market is dill relatively sdective, which is no longer possble in African fisheries with much higher
effort levels. This led the authors to conclude that fisheries in the Peruvian Amazon were, on the
whole, under-exploited and capable of providing anima protein for many yearsto come.

However, Merona (1990) has argued that there may be some areas which are dready
overexploited. In fisheries that target larger species with dower growth rates, such as Arapaimas
gigas (Paiche) and Colossoma macropomum (Gamitana), yields have declined in some aress
despite increased effort. It should be noted that increases in fishing effort may not be the main cause
of changesin fish populations. In tropica freshwater fisheries, year to year fluctuations are the result
of recruitment and responses to changing externa conditions (FAO 1995). Even when it has been
observed that stocks are declining in a permanent fashion in certain parts of the world, in dmost
every case this has been shown to be mainly due to changes in the hydrologicd system, resulting
from human activities other than fishing. Such activities include the introduction of exotic species,
engineering projects, dteration of water qudity due to pollution or the effects of agricultura activity
in the watershed (see Box 2). In very few cases has it been possible to prove that fishing activities
brought any permanent changes of a significant nature (FAO, 1995). In this respect, Bayley (1995)
indicates that there is no evidence that higher fishing intengties have caused the biologica extinction
of fish speciesin any system which has not been dtered by human activity”.

It is not well understood how changes in the environment may be affecting fisheries in the Peruvian
Amazon. There are on-going changesin the watershed which may aready have had an effect on the
fisheries of the region (Box 2). However, at present there seems to be no conclusive evidence that
such environmental changes are affecting the fisheries in a sgnificant way, athough it could well be
the case that some effects may dready be taking place a alocd level. But if the aforementioned
environmental changes continue to occur, then it would only be a matter of time before their effect
on fisheries became widespread.

4 Although from the point of view of the market there may be an economical extinction which occurs

when a species has such a low population that the amount of effort required to catch it makes the operation
unprofitable.
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To conclude, while there is gl fear among fisheries managers in the region that the intengfication of
commercid fisheries is leading to the depletion of the Amazonian fish population, the problem seems
not to be the status of the fishery as a whole, but the heavy reliance on a few species and the
pressure around major urban centres (McGrath et al 1993).

Box 2. Possible effects of environmental degradation on fisheries in the
Peruvian Amazon.

For the Peruvian sector of the Amazon basin little is known about how patterns of
land-use may have affected fisheries. There has been extensive deforestation in the
uplands (Selva Alta) mostly as a result of clearing for planting illega crops.
Deforestation and erosion in this region may already be causing aterations in the
hydrology of the basin, athough there is no evidence to confirm this (Bayley, personal
communication). Agriculture in the lowlands still operates mainly on alow input basis,
so there may not be a problem of chemicas discharged to the river, athough
deforestation for agriculture in the fertile floodplains may be affecting the availability
of natura refuges and breeding grounds. This effect is likely to intensify as more land
is converted for agriculture.

The exploitation of the vast oil reserves in the Amazon is another potential source of
environmental damage. For many years large quantities of connate water (a by-
product of oil extraction) have been discharged into the rivers of the northern
Peruvian Amazon, athough the extent of the damage to local fisheries caused by this
is as yet unknown. On the other hand, accidental spillage from the pipelines that
transport oil to the processng centres on the coast could have devastating
consequences for the fisheries. While difficult to predict, due to the complexity of the
ecosystem, the potentia environmental impacts of oil spills and of connate water
discharge should be the subject of further research, considering that oil extraction in
the Amazon is likely to intensify in the near future.

1.8 Conflicts between subsistence and commercial fishing

When commercia vessdls begin to fish in areas that have previoudy been used only by subsistence
fishermen, such areas become subject to higher fishing intendties due to the larger scde of
operations and more advanced technology brought by commercia fisheries. Higher fishing intengties
may lead to changes in species composition and to lower fish dengities. Loca fishermen operating at
the subsstence leve are thus forced ether to spend more time fishing or to look for less desrable
gpecies. Since most subsistence fishermen are aso farmers, spending additiona time on fishing may
have a high opportunity cogt. Increasing fishing efficiency through better technology may dso be
difficult for subsistence fishermen, who often lack access to formd credit with which to finance such
invetment. In addition, commercid fishermen have the advantage of being able to move to other
aressif the harvest fals too low, while subsistence fishermen may be unable to do this® (Bayley and
Petrere 1989).

° As Panayotou (1982) indicates, under normal conditions the displacement of less efficient producers by

more efficient producers would be a desirable process. However, Panayotou gives the following reasons why
this outcome may not be efficient or equitable: market distortions and imperfections; sociably unacceptable
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In Brazil, conflicts between subsstence and commercid fishermen have mostly occurred in lakes
rather than rivers (McGrath et al 1993). In enclosed bodies of water, subsstence fishermen are
able to see a direct rdationship between dwindling fish stocks and the increase in commercia
exploitation, which may be less evident in the case of rivers. The problem is aso seasond, Snce
commercid exploitation of lake fisheries is mogt intense during the low water season, when fish
populations are trapped in the smdler volume of water, and risk being decimated if fishing intengty is
high.

In Ucaydi, the Fisheries Regiond Authority has reported conflicts between commercid fishermen
and the 41 native communities in the region whose territories enclose the lakes that are al'so used by
commercid fishermen. The communities have argued that these lakes form part of the communa
territory, and tha they therefore have exclusve rights over them. The Ministry of Agriculture has
recently begun a process of alocating property titles to native communities. However, according to
the Law of Native Communities, territories defined as commund do not normdly include lakes
within their boundaries’.

1.9 Conclusions

The Amazon fisheries are influenced by a complex set of environmental and socio-economic factors.

Experience in other parts of the world suggests that environmenta factors may be more important
than totd effort in determining fluctuations in yidds of freshwater fisheries, dthough it is not known if
this is aso the case for the Amazon. Increased fishing intengties, on the other hand, are more likely
to be responsble for changes in the composition of catch.

The hydrologicd cyde of high and low waters is a mgor environmenta factor in determining the
presence of large fish populations. Annud flood events provide large areas for breeding and feeding,
creating a naturd process of replenishment where the migration of fish from the main channds to the
flooded forests limits fishing intengty during the high water season. Thetotd area of the basin thet is
flooded is thus a very important factor in determining the yield, and models have been developed to
account for this,

Some studies suggest that Amazonian fisheries are largely under-exploited. I correct, they imply
that these fisheries will be able to support the rapid growth in urban population that is expected in
the Amazon region. However, an increase in effort to meet the growth in demand will inevitably
change the species composition of the catch. Managing a multigoecies fishery in order to maintain a
desred species compostion would be an extremey complex task, given the largely unknown
interactions between species and their response to increased fishing intengity. Furthermore, each

distribution of income; lack of alternative employment opportunities for displaced fishermen; and the need to
slow migration to cities. Most of these circumstances apply to the Amazon fisheries.

6 Peru's General Law of Waters states that the waters, without exception, are common property, with no
private property of the waters nor acquired rights over them. It is up to the State to manage them through
planning strategies which respond to policies of sustainability, in conjunction with the preservation of the
Amazonian ecosystem (TCA 1994). Unfortunately, the State is often unable tofulfill itslegal obligations.
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Species has a different yidd and effort curve, which means that their maximum sugtainaole yieds will
be reached at different fishing intengties (see Annex 2).

Conflicts between commercid and subsstence fishermen stem from changes in the compostion of
caich and fish population dendties, brought about by the higher fishing intendties a which
commercid vessds operate.  Such changes disadvantage subsistence fishermen, who find
themsdlves investing more time in fishing. Unlike full-time commercid fishermen, they often have to
“juggle’ fishing with other occupations such as farming. This Stuation is further aggravaied by
differences in technology between the two fisheries. In order to remedy their unfavourable Stuation,
many communities of subsstence fishermen have daimed exclusive fishing rights over lakes, thus
denying commercid fishermen access to these fishing grounds.

The gradud appearance of lake reserves throughout the Amazon basin raises the question of
whether the establishment of exclusve rights over water bodies, and the use of community-based
management to regulate the use of these resources, are effective means of achieving equity and
sugtainability in the fisheries of the region. These aspects are discussad in the following section.
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2  Management systems: definitions and case studies
2.1 Introduction

Experience with different fisheries management systlems around the world offers vauable lessons for
the design of policies for the Amazon. Many of these systems have been developed in response to
problems that the Amazonian fisheries are only now beginning to face, such as a high number of
resource users and the resulting conflicts between them. Hence, it is worthwhile to consder the
solutions that different societies have found for such problems.

This section begins with a classfication and description of different management systems that are
currently applied to fisheries around the world. This classfication is then followed by some specific
examples of community-based management and co-operative management systems gpplied in
different aress.

2.2 Approachesto Fisheries Management

Approaches to fisheries management can be classified according to the degree of control that the
date or the resource users have on ther desgn and implementation. State management and
community-based management are two extreme approaches, where the resource is either managed
completey by the government or management is devolved totdly to the fishermen. Situated in the
middle of the two extremes, co-management involves the participaion of both government and
fishermen in the regulation of the resource (Sarch 1994). Each of the three basic approaches will be
briefly discussed in the following pages.

2.2.1 State management
Objectives

The main objective of state management is to optimise yieds through efficient use of the factors of
production. State management also tries to secure an equitable distribution of the resource among its
users. The philosophy behind state management is that fish resources should be conserved for the
benefit of the society asawhole (Sarch 1994).

I nstruments

There are severd ingtruments through which the state may try to regulate fishing effort in order to
reach its management objectives. Instruments may include the imposition of catch limits or quotas
(total alowable catch), restrictions on the use of certain types of gear (either to reduce tota catch or
the catch of certain species), the setting of minimum sze limits (to avoid impacts on recruitment and
growth), imposition of closed seasons (to protect the stock during vita periods of their life cycle),
restricting fishing in certain areas (usudly to protect juvenile or gpawning fish), taxing resources, and
granting licences in order to limit entry and effort in a fishery (for more details on these instruments
see, for example, Bland 1991).

Applicability
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There are several reasons why state management can be seen as necessary (Jentoft 1988). Fird, it is
the state's function to prevent common property resource depletion and rent disspation by imposing
limits on effort. Second, the state may assume the responghbility of securing equd fishing
opportunities and incomes among fishermen. In such cases government intervention to secure the
aurviva of smdl-scae fisheries would be seen as desirable. Third, the State is usualy the only entity
with the authority to implement management regulations and with the means to enforce regulations.

On the negdtive Sde, with state management it may be difficult to reconcile efficiency and equity
objectives, since these may be contradictory. Moreover, sate regulations often lack "legitimacy”
from the point of view of the fishermen, if they have not taken part in their design and implementation
(Jentoft 1988). Findly, it is very unlikely that in developing countries the state will have sufficient
resources to enforce management regulations effectively. The information requirements needed to
goply certain regulations (ie species S ze redrictions) are often costly; in some cases prohibitive, even
for developed economies.

2.2.2 Co-management
Objectives

The objective of co-management isto achieve more efficient and equitable management, by reducing
conflicts among fishermen. The concept behind co-management is that fishermen's objectives should
be taken into account, and that they should participate fully in planning and management, so that
regulations reflect actud experience.  Within the objectives of management, dlocation and
digtributiona issues are often given specid sgnificance (Sarch 1994).

I nstruments

In co-management users are dlowed to regulate themsaves within broad limits established by the
government through the use of targeted incentives. Co-management involves the active participation
of fishermen in the design, implementation and enforcement of fisheries regulations. Government
agencies and fishermen, through their cooperative organisations, share responsibility for management
of the resource (Jentoft 1989). Co-management may commence when government formdly
recognises the traditiond rules used by fishermen themsdlves, or when regulatory power is
transferred from the government to the fishermen's organisations.

Applicability

Co-management may be an gppropriate response to the question of "legitimacy™, which determines
to what extent fishermen will accept regulation. Jentoft (1989) lids the factors on which the
legitimacy of aregulatory scheme will depend:

1) Satisfaction: the more that regulations coincide with the way fishermen themsdves define
their problems, the greater their legitimacy and the likelihood of compliance;

2) Digributiond effects: the more equitable the redtrictions imposed, the more legitimate they
will be
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3) Formulation: the more that fishermen are involved in the decison-making process, the more
legitimate the regulatory process will be perceived to be;

4) Implementation: the more that fishermen are directly involved in ingdling and enforcing
regulations, the more the regulations will be accepted as legitimate.

Co-management can greetly reduce enforcement and regulating codts to governments, but there is
awaystherisk that the objectives of resource users may conflict with the objectives of those of the
state (Sarch 1994).

2.2.3 Community-based management and territorial use rights
Objectives

Sometimes caled traditional management, this approach is developed within the community to
regulate the use of common property resources. Community-based management gives priority to
achieving the economic and socid wel-being of fishing communities and to mantaining the fishery
(Sarch 1994).

I nstruments

Although traditiond management drategies are usudly seen as a set of rules established by the
community to regulate the use of a common resource, communities may have certan socio-cultural
characteriics which inadvertently act as mechanisms to prevent over-exploitation. Such
characterigtics are termed ‘passive regulations . According to McGoodwin (1983), the single most
important passive regulation in unmanaged fisheries is the smple inability of a community to over-
harvest the resource, due to a low human population pressure or the use of low intengty fishing
technology. The existence of dternative occupations to fishing is dso a very important factor in
preventing overfishing, since it reduces fishing pressure during certain times of the year. This is
paticularly the case with smdl-scde fishermen, who usudly dternate between fishing and other
activities such as agriculture. Other passive regulators may include low demand for fish, negetive
attitudes towards fishing, and fishing areas which are closed due to ritud prohibitions (Bland 1991,
McGoodwin 1983).

Active or intentiona regulaions in traditiona fisheries management may include redrictions on the
type of gear, or the use of closed seasons. Based on a review of management systems among 32
different societies, Wilson et al (1994) found that dl of the rules practised in traditiona management
sought to regulate 'how' fishing was carried out, rather than limiting the quantity of each species
caught. Many of the rules listed by these authors suggest that regulations found in community-based
management may not have been devised with the primary intention of conserving species, but rather
to ensure equitable access to the resource.

One of the most common strategies used in community-based management has been the regulation
of accessto fishing areas (McCay 1978; cited by McGoodwin 1983). Only by limiting access to the
resource can the owners (be they individuas or communities) determine the objectives to be sought
from the resource and the mechanisms used to achieve these objectives (Christy 1982). In the case
of fisheries, rights of access to the resource are limited by the establishment of territoria use rights,
as discussed below.
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Limiting access to fishing resources in traditiona management regimes has often been achieved
through what are cdled territorid use rights in fisheries TURFs). TURFs have evolved where a
group of people have found that the benefits of excluding outsders and regulating the alocation of
resources within the group is worth more than the cogts of imposing such limited access (Bland
1991). TURFs can belong to a private individud, private enterprise, a cooperative, association or
community, atown or province, agovernment or even a multinationa agency (Christy 1982).

Applicability

One of the man advantages of community-based management is that it takes into account the
physica and socio-economic variability within communities. In contragt, state management tends to
impose uniform regulations on different communities, even if ther physcd environment and
cgpability are completely different (Pomeroy 1991).

With private or communa ownership, owners are interested in maintaining the productivity of the
resource now and in the future. The creation of TURFs in fisheries has the objective of delegating
management to the owners, who have an interest in controlling fishing effort, not only in order to
maximise thair benefits, but aso to ensure sustainability (Panayotou 1982).

Severd factors determine the effectiveness of TURFs for managing fish resources (Christy 1982).
For example, if the fish species in question is sedentary or can be raised in closed pens or cages,
then establishing territorid user rights will be easy. The degree to which boundaries can be defined
and defended will aso be important in determining the success of TURFs. In this case the natura
attributes of the adjacent land can be useful for setting boundaries. Fishing techniques and the type
of gear used dso determine the potential successof TURFs. Gear that is fixed to one place is best
suited for establishing territorid rights. On the other hand, gear or fishing techniques which need to
cover large areas of water are not well suited to the creation of TURFs. Dahl (1988) adso mentions
group/territorid identification and resource scarcity as factors that determine the effectiveness of
TURFs. The cohesion of a group by means of a common identification with a particular territory is
bound to reduce interna conflicts. On the other hand, when a resource is scarce, more care will be
taken in how rights are defined and how much effort will be devoted to defending the territory.

A possible problem with territoria use rights is that control over fisheries can be difficult to define,
because mogt fish resources are highly mobile (Christy 1982). As Berkes (1986, p.70) notes,
"divighility poses both a theoretical and practica problem”. Being highly mobile, the fish stock
becomes effectively indivisble, which makesit difficult to dlocate anong severd private owners.

2.3 Casestudies

The following case dtudies provide examples of sdf-regulation with differing degrees of Sate
involvement. With one exception, dl of the cases goply to marine fisheries since this environment
has received more attention in the literature. However, many of the experiences sate fundamental
principles of common property management, which are goplicable to both inland and marine
fisheries The examples range from co-management to community-based management, as date
intervention in someis clearly gpparent, while in othersit isamog totaly absent.
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2.3.1 Systems with state participation
Norway

The Lofoten fishery in Norway is an example of the successful gpplication of co-management. The
basic ements of the scheme were introduced in the late 1890s, in response to conflicts related to
the use of different kinds of gear. Specid legidation enacted by the Norwegian Government for the
Lofoten fishery delegated responghility for the regulation of the fishery to the fishermen themsdlves.
Specid digtrict committees of fishermen representing different gear groups were set up to establish
rules for the fishery. These rules included regtrictions on dlowable fishing times, dlowable gears for
different fishing grounds, and area reserved for different types of gear. A public enforcement agency
was established to ensure that rules indtituted by the fishermen’s committees were obeyed. The
system prevails today in the Lofoten fishery and, athough some minor changes have taken place, the
basic principles of co-management remain intact (Jentoft 1989).

Si Lanka

Managing fisheries by redtricting access to lagoons, estuaries or certain aress of the sea has been
common practice for centuries in S Lanka.  Traditiond fisheries management, in the form of
unwritten by-laws promulgated by fishing communities themsalves, seems to have worked well.
However, recent increases in fishing pressure have crested a need for government intervention
(Atapattu 1987).

Exclusive rights were origindly exercised by individuas or families that owned beach seines These
rights gave them control over access to the coastal waters where their gear was in operation. Such
access rights could be inherited, in which case each child would inherit a fraction of the right to fish
off a particular beach. With population growth, the rights of access became so diffuse that the
possession of asingle net would be sufficient grounds for dlaiming aright of access. Thus, in spite of
its success in limiting outsders access, the system was unable to limit the effort employed by
members of an expanding community. To prevent overfishing, the Government limited the number of
nets to those exiding in the 1930s (no information is given on when these new regulations were
imposed). New entrants were alowed to participate in the fishery by purchasing shares in the nets.
Over time these shares were concentrated in the hands of a smal dite with access to capitd,
transforming an activity that mainly operated a a subsistence leve into a profitable enterprise. The
impact of this measure on the digtribution of wedth is unknown.

Property rights are dso exercised by fishing villages. In Si Lanka, villages tend to be closed
communities which do not alow access to their fishing grounds to outsders.  Even the hiring of
labour from outside the village is redtricted.  This appears to be one of the factors that explain why
the revenue generated by Sri Lankan coagta fishermen is much higher than the opportunity cost of
their labour, a Stuation not normally encountered in Southeast Asan fisheries. However, the barrier
to entry which has worked so well for centuries has been jeopardised recently, since outsders have
begun to be employed as crewmen due to loca labour shortages. These outsiders are soon
incorporated into the community, breaking the closed-community tradition. As a result, an eventua
increase in pressure on the fishery may arise (Panayotou 1982).
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Japan

Japanese fishery rights are based on atraditiona management system in existence since feudd times,
when rights of access were controlled by feuda lords. Fishermen had to pay taxes to the lords or
share part of their profits with them for the right to fish in their territory. After the Second World
War, the ancient feudd territoria rights were trandferred to village associations (Y amamoto 1983).
In this way the community was given exclusve property rights over coadd fishing grounds.  All
households seeking the right to fish were obliged to join a fisheries cooperative association (FCA),
through which they automaticaly acquired a 'title to the coadd fishing areas and the right to fish in
commund waters. Fisheries management thus became a combination of both communa and private
fishing rights, with the FCAs wholly responsible for the adminigration of the fishery (Ruddie 1989).
The role of the FCA was not to engage in fishing directly, but rather to regulate how fishing was
carried out (Panayotou 1982).

Japan's fisheries law makes no distinction between land tenure and water tenure. The right of every
household to use the coadtd fishery is recognised by law, provided that they firgt join an FCA.
Common fishing rights are granted only to the FCAS, on the condition that fishery resources are
used in a co-ordinated manner by all members of the co-operative. Each FCA establishes its own
regulations for managing various types of fishery and is respongble for ensuring the sustained
development of the marine territory over which the community has tenure (Ruddie 1989).

By law, the coastd grips are reserved for smdl-scae operations, where the territoria rights of
access are distributed among FCAs. A second gtrip further offshore is reserved for medium-scae
trawlers. Thus, conflicts between small and large scde operations are prevented and the surviva of
labour-intensve smdll-scale fisheries is guaranteed.

The fishing rights system in Jgpan has been preserved up to the present and seems to be successful.
It provides an interesting example of how traditiona community ingtitutions can be adgpted to
modern conditions, resulting in successful management regimes that have been able to withstand and
adapt to rapid technological change and population growth (Ruddie 1989).

2.3.2 Systems in which the state does not participate
Nigeria

Many inland fisheries in Africa have been managed to some degree under traditional systems which
evolved within local communities and were based on indigenous knowledge. Neiland et al (1994)
describe some aspects of these traditional management systems in the case of Nigerids inland
fisheries

Open access predominates in Lake Chad and the larger rivers, while in the smdler rivers, lakes,
dry-season pools and floodplains, restricted-access common property fisheries exis. Most
rediricted-access fishing grounds belong to communities of nearby villages, who collectively manage
the water bodies as common property resources. In many cases the authority responsible for
alowing fishing in these waters is a senior member of the community, often the village head.
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In some cases, traditiona private tenure over water bodies is damed by an individud, family or
clan. These rights are normally inherited within the kin group. In other cases, access is rediricted to
people belonging to the same village or ethnic group, who a the same time are the controlling
authority. Outsders must seek permission to enter the fishing grounds.

Traditiond control systems are the primary means of assgning fishing rights, even though government
licenang schemes exist. Nevertheess, traditiond regulations often require fishermen to show ther
Government permits when applying for aright of access.

As in other parts of the developing world, traditiond systems in Africa are disappearing as market
forces change local economies and as traditiona loca governments become less influentid in relation
to centra governments.

Pacific Ilands

Before the first contact with European civilisation, there was dready a drong tradition of
community-based fisheries management in the Pecific Idands, which dill prevails today in some
aress. Thereef and lagoon communa tenure system was the most common conservation method in
traditiond management. Rights of access belonged to individud villages, which controlled access to
nearby fishing grounds. The controlled-access fishing territory was usudly defined as the area
between the beach and the seaward sde of the outer reef. Individuas were usudly alowed to fish
in the waters of adjacent villages only if they paid a fee. The locd village chief enforced the rules
relating to fishing rights (Dahl 1988; Wilson et al 1994).

There was a strong conservation ethic with repect to the exploitation of the fishery, and taking more
fish than one could eat was frowned upon. In each idand group, certain species were protected by
gpecid regulations governing when and how often they could be caught. For instance, certain
gpecies were restricted for emergency supply only and were not fished in good weather when other
pecies were avalable. Fishing in inland lagoons was only permitted in periods of bad wegther; at
other times they were |eft as areserve (Wilson et al 1994).

Brazl

In the coadtd fisheries of Bahia there is an daborate syssem of fishing rights which operates
independently of nationd regulations and laws. These informd regulations conflict with the prevailing
nationd fishing laws, which specify that the waters belong to the State and are therefore public
property. On the contrary, Bahias rura fishermen operate under an informa tenure system whereby
territorid rights over coadtd waters are clamed. In generd, rurd fishermen in Bahia do not comply
with the nationda law, which is a sgn of the indtitutiona weskness of the Fisheries Department. For
ingtance, fishermen avoid purchasing licences for their boats or gear and they surreptitioudy market
ther product to avoid paying docking and municipd fisheries tariffs (Cordell and McKean 1986).

Sea tenure has existed for at least a century in Bahia The nature of the tenure ranges from
sequentid net-casting claims on migratory species, lasting hours or a few days, to long-term private
clams over brackish water spawning grounds, reefs, and net-fishing spots defined by the lunar-tide
cycde Rightsto fish may be transmitted through apprenticeships, kinships and other relationships
from the same working environment. The people or entities that hold the rights of access to fishing
grounds may be groups of fish captains, families, informd partnerships, extended ritud kin groupings
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or individud canoe fishing captains who monopolise clusters of net-casting spots (Cordell and
McKean 1986).

The success of tenure systemsin Bahia largely depends on mutud trugt, built upon the exchange of
favours which eventudly result in interdependencies that are extended to the fishing activity. In this
way a fisherman is unlikely to violae the territorid rights of another, for fear of losing respect and
undermining cooperative relaions with others. When a violation of fishing rights does occur, the
other fishermen may use retdiatory measures such as denying territorial use rights to the transgressor
or withdrawing their cooperation onshore. In other ingtances, mediators are used to resolve
conflicts between fishermen.

Although the tenure sysem in Bahia has worked very well over many years, it is in danger of
disgppearing as a result of the modernisation of fishing technology and the expanson of markets.
The influx of affluent non-resdent fishermen to the area since the early 1970s has disrupted the
system of territorid rights, through the introduction of more effective gear. Technologica innovation
has increased the degree of exploitation of the fishery, cregting unfair competition between
newcomers and local inhabitants. The dwindling stocks of native estuarine and reef species has dso
fuelled competition among loca inhabitants, resulting in a breskdown of the traditiona fishing codes.
The sea tenure sysem in Bahia is, thus, an example of how technologica innovation can disrupt
traditionad management systems.

2.4 Conclusions

Both co-management and community-based management can be powerful ingruments for achieving
the sustainable use of fisheries resources, provided that mechanisms exist which alow them to adapt
to changing socid and environmental conditions. In many cases traditiond management systems
which have worked well for centuries have failed when confronted with new chalenges, such as
rgpid population growth and technologica developments. The da€e's recognition of community-
based management systems is important to guarantee their surviva and aso for ensuring that such
systems not only meet the needs of loca communities, but the rest of society aswell. The Japanese
fishery rights system is a good example of how the lega recognition of traditionad management
systems can help to achieve socid judtice and meet demand for fish by the wider society. The
resulting co-management system has reduced the very large burden of regulation enforcement on the
date, freeing resources which can be used more productively elsewhere.

One of the mogt important lessons from the successful cases of co-management, is that the date
should take advantage of local knowledge of the environment and of the rules that have been
developed in response to the particular needs and culture of loca communities.  Although it is not
usudly desirable to change the fundamenta Structure of these management systems, it will sometimes
be necessary to modify them to a certain degree in order to meet the interests of other sectors of
society, and to accommodate changing technology and market relations.
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3. Management Implications
3.1 Introduction

Mogt of the recommendations and proposals made for fisheries management in the Amazon assume
that the resource is aready overexploited (Montreuil et al 1991; TCA 1994). Such proposas
usudly include mesh-size controls, closed seasons and the gathering of more biologicd data
Although the potentid of community-based management is sometimes acknowledged, policy
recommendations usudly focus on the biologica objectives of fisheries management rather than on
resolving socid or economic conflicts.

A more comprehensive evauation of management dternatives for the Amazon fisheries requires
condderation of the various factors that characterise the dynamics of this resource. Thisfind section
andyses the key characteristics of Amazon fisheries identified in Section 1, in terms of how well the
different management systems presented in Section 2 can cope with them.

The specific characteristics discussed here are: composition of catch; co-existence of commercia
and subsstence fisheries, variability of the environment; the unpredictable nature of the system;
limited date cgpacity for management; breeding grounds'mobility of the resource; demand
characterigics, and fisheries regulatory traditions among communities in the area. Based on this
analys's, some important information ggps that limit management are identified, suggesting aress for
further research.

3.2 Key features of Amazonian fisheries and implications for
management

3.2.1 Composition of the catch

The interactions between the numerous species that compose the fish stocks of the Amazon make it
very difficult to predict the overdl consequences of increases in fishing intendty. Since each species
has its particular growth curve, & any given level of effort certain species will be overexploited while
others will remain under-exploited (see Annex 2). Biologicd interactions between species can be
very complicated in terms of predator/prey relationships, or in terms of competition for the same
food resource. Therefore, changesin the population dengity of one species will generdly have effects
on the population of other species.

For most fish species in the Amazon basin, the nature of these interactions is far from understood.
Consequently, there is insufficient information to develop modds that accurately describe the
behaviour of fisheries in the rain forest ecosystem. Unfortunately, state management il relies on
over-amplified modds to determine catch quotas and other limits on effort.

Generdly spesking, dl three dternatives - state management, co-management and community-based
management - will be affected by the uncertainties inherent in multispecies fisheries. However, state
management may tend to treat the whole basin as a uniform entity, and therefore fail to account for
the particular characteristics of demand and the environment & any given location, which will
determine the reative priority of different species in a management system. In this sense, co-
management and community-based management may be more responsive to locd environmenta
and market conditions.
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3.2.2 Co-existence of commercial and subsistence fisheries

Subsistence fishermen percelve themselves to be a a disadvantage when commercid vessels with
more efficient gear and higher productivity per unit effort begin to fish a resource where user-rights
are not well defined.

However, given the vast area that fisheries cover in the Amazon and the reatively low human
population that makes use of the resource, the problem of over-fishing and resulting conflicts
between commercia and subs stence fishermen tend to be confined to specific locations. Underlying
these conflicts is the problem of defining fishing rights. State management typicaly grants free access
to the fisheries resource in any area (provided there is no seasond closure) and therefore no
exclusve fishing rights exist. Experience in other fisheries of the world, however, suggests that the
dlocation of fishing rights may help to resolve conflicts where there is high demand for the resource,
and can result in better management of the resource.

The problem is how to dlocate fishing rights equitably. In the case of the Amazon fisheries, certain
areas where boundaries can easily be defined (ie, 1akes) could be appropriate for granting exclusve
fishing rights to populations who rely on those areas for their subsstence.

Granting exclusive fishing rights to loca communities could be compatible with a Sate objective of
preserving fish stocks of high-valued species in remote areas.  Achieving such an objective would
a0 be in the best interests of local communities, who would therefore have the incentive to co-
operate with the management scheme. If exclusve use-rights were granted to loca communities,
provison could till be made to allow commercia fishermen to use the fisheries of these areas. Such
provisons could involve the limited sae of access rights by loca communities to commercid
fishermen.

Traditiona community-based fisheries management in the Amazon basn remans poorly
documented. It may be that native communities had no need to manage fish resources before
European colonisation, since until then the population of the region was low reative to the resource
endowment. It should dso be borne in mind that rapid population growth in the Amazon only began
in the second half of this century. Thus, community-based management could be a relaively recent
socia phenomenon in the Amazon basin. Community management is a spontaneous process which
requires a degree of coheson between the socid groups involved, as well as certain physica
characterigics of the fishing environment which make it possble to define the community's
juridiction over the fishing grounds. Hence, it would be difficult to introduce community
management suddenly in areas where loca populations had not previoudy been organised in any

way.

The appearance of village and inter-village reserves in the Peruvian Amazon to protect both forest
and fish resources from outside interests has been reported by Pinedo-Vasquez et al, (1992). In
the lquitos region there are at least 44 reserves of this kind, 34 of which are lake or lakefforest
reserves. These reserves lack legd datus and come under the jurisdiction of the Ministry of
Agriculture.  The communities that have created them are either natives or riberefios, who are
descendants of immigrants or indigenous people who have logt their tribal identities. The delimitation
of the reserves and the regulations to control the extraction of resources have been agreed upon
through village or inter-village meetings. An example of rules governing fishing activity in an inter-
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village resrve in Ucaydi is given by Pinedo-Vasguez et al (1992). These rules include the

following:

1 Villagers are dlowed to fish only for their own consumption and for sdlling in any of the three
villagesthat control the reserve. No fish can be sold to middlemen or to commercid fleets,

2. People from other villages require a specid permit from the village authorities to fish in the
reserve, and in such cases fishing can only be carried out for their own consumption;

3. Large fishing nets, poison and dynamite are banned;

4, People who infringe the rules will have their catch confiscated as well as their equipment,
and in extreme cases may be expdled from the village;

5. In order to reduce the pressure on the lake, people are encouraged to fish elsewhere during
the dry season;

6. Reddents of the three villages have the right to denounce anyone who volates the rules to
the competent authorities.

No mention is made of how long these reserves have existed, or if fish stocks in these reserves are
subgtantialy more plentiful than in open-access lakes. The success of any regulatory scheme
depends on severd factors, as Dahl (1988) points out. For example, the more closdy individuds
identify themsdves with their group and territory, the greater the chance of success for sdf-
regulation. In this respect it would be interesting to compare the success of reserves belonging to
tribal communities versus those belonging to riber efios.

The trandtion from state management to community-based management in localised areas should be
caried out by ddegating responsibilities to locd communities in a progressve manner. However,
gate management should also be reinforced in those areas where there is insufficient socid cohesion
to guarantee the success of community-based management. The presence of the state in one way or
another will be aways be necessary to harmonise the interests of locd communities, commercia
fishermen and the rest of society.

An dtogether different dternative would be to grant priority to commercid fisheries and keeping the
resource in its current open access datus. The overdl fishing efficiency in the region could be
improved if commercid fleets with better fishing technology gradualy displaced less efficient
fishermen. In anided Stuation, the additiona economic rents generated by greater efficiency would
be aufficient to compensate subsistence fishermen for the decline in their caich and ther eventua
displacement from the activity. However, this would require mechaniams for compensatory
transfers, which do not exist in the Amazon a present. An example of such mechanisms would be
the imposition of taxes on the total catch; with revenues used for development projects that offer
dterndives to fishing for the locad population. Alterndively, if locd communities were granted
property rights over the fishing grounds, efficiency could aso be achieved through the creetion of a
fishing rights market where loca fishermen would =gl or lease their fishing rights to more efficient
fishermen.

3.2.3 Environmental dynamics
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Mo fisheries modes used for management implicitly assume a stable naturd environment, in which
changesin thetotal biomass of the stock result only from changes in effort. In tropicd fisheries,
however, the environment is far from congtant, and may even have a sronger influence on the tota
biomass and species compostion of the stock than fishing intengity. For example, annud flood
events have a 9gnificant role in spawning and future recruitment. If ayear has been particularly dry
and the extenson of the flooded aress is smdler than normd, this will be reflected in lower
recruitment in following years.

Another fundamenta problem in the predictive power of models is that fisheries, like many other
natural systems, tend to behave in a chaotic manner. According to Wilson et al (1994), in chaotic
gysemsit is practicaly impossible to use numerica approaches for long-term predictions, Snce even
gmdl changesin any of the parameters of the syslem may result in large variations in the future Sate
of the sygtem. The chain of events tha lead to these variaions are in many cases unknown or
practicaly impossible to monitor. This means that the outcome of management actions such as the
establishment of quotas cannot be predicted with modes that assume fishing effort to be the main
factor for controlling stock szes. How quotas will change future fish populations depends on
numerous interactions and events which we are not able to predict or fully incorporate into existing
models.

In order to cope with environmenta varigbility and the chaotic nature of fisheries, Wilson et al.
(1994) propose management drategies which regulate "how”, "when" and "where' fish are caught
rather than the volume of catch. Although the authors refer to marine fisheries in particular, the
principles on which they base their work could well goply to the case of Amazon fisheries.
According to their recommendations, fisheries management should focus on maintaining the system's
parameters in order to maintain the fishery within its norma bounds of variation. Such parameters
include the ecologicd characteridtics that determine growth, reproduction, migration and predation,
among others. The relative stability of the syslem depends on how congant these parameters are
kept; if they remain undisturbed, the sysem will remain within its norma range of variaion. This
assumes, of course, that fisheries managers can accuratdy identify dl rdlevant parameters and the
factors which influence them.

Management systems developed as part of a community's set of traditions are often based on the
principle of alowing biologicad processes such as spawning and migraion to proceed without
interruption.  In these cases some form of territoridity is usudly involved (see Section 2). State
management may also gpply these principles through seasond closures of certain areas, in order to
ensure reproduction. However, enforcement in such avast area as the Amazon floodplain is unlikely
to be effective if locd communities are not involved in the process.

3.2.4 Limited state capacity for management

According to the Genera Law of Waters, the hydro-biological resources of the Peruvian Amazon
are defined as "state common property” (see Annex 1), whereby the resource is owned by the State,
but can be used by individuds. Other forms of property are not acknowledged under current
legidation. The Sate is dso the only entity responsible for the management of continentd fisheriesin
Peru.

Although regulations governing fishing activity exis under Peruvian legidation, fisheries in the
Peruvian Amazon have in practice remained largely unmanaged by the gtate. The few cases of
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enforcement have usudly occurred near urban areas, while in remote areas state management has
been aAmogt entirdy absent. Where date regulations have been enforced, the management
ingruments mainly consgsted of minimum mesh-Sze redtrictions, seasond prohibitions for the catch of
certain fish species such as Arapaima gigas, and the banning of explosives and poison. However,
given the chronic lack of resources that the dtate has at its digposd, such rules have been difficult to
enforce even near mgor urban aress.

As noted in Section 1, locd communities have been daming exclusive rights of access to fishing
grounds and cregting their own ingitutions to manage their sdf-alocated portion of the fisheries
resource. Although not legally recognised, such grass-roots initiatives could offer an opportunity for
the dtate to delegate its management responghbilities to resource users. Such deegation would be
especidly attractive for a state which currently lacks capacity to effectively manage the fishery over
such avast area.

Ancther way for the date to delegate management respongbilities would be to establish co-
management in areas where commercid fisheries predominate.  Co-management would have the
advantage of involving fishermen’s organisations in the design and enforcement of rules, reducing the
date's enforcement and regulation costs, and improving the legitimacy of the regulatory scheme (see
Section 2). Delegating management responsibilities would release resources that could be used in
other criticd areas, such as monitoring and basdine data collection. However, co-management
could dso be a potentid source of additiona conflict between different groups of fishermen in the
event that certain groups were given more power in decison-making than others.

3.2.5 Natural refuges, breeding grounds and the mobility of the resource

In Section 1 we observed that the productivity of the Amazon fisheries largely depends on the
avalability of natural refuges for reproduction. Migration aso plays an important part in the
reproductive behaviour of many fish species and is strongly dependent on the hydrologica cycle of
the basin, where annua flooding events open large areas in which migrating species find room to
spawn, feed and protect themselves from predators.

Since management's key objective is to ensure the sustainable exploitation of the resource, it is
essentia to maintain both these breeding grounds and the migration patterns of fish stocks. Although
community-based management in some indances may seem a promising dternative to achieve a
sugtainable fishery in localised areas (such as lakes), a higher level of management will aways be
needed to avoid potentia problems which may arise when territoria rights are alocated to loca
communities.

For ingtance, if natura refuges and breeding grounds are under private or communal property, the
owners could find thet it isin their best interest to modify the naturd refuge, clearing the forest thet is
subject to periodical flooding or draining these areas and incorporating them into their agricultura
land. Since fish stocks are highly mobile, such actions would be likely to affect fisheries e sewhere.
This reflects the fact thet, while it may be rdatively easy to grant property rights over fishing aress, it
is very difficult to grant property rights over the fish stocks, especidly in the case of fish that spawn
in different places from where they are caught or fish that migrate. Modifying one of their temporary
habitats is more than likely to have adverse effects e sawhere. Thus, specid rules would be needed
to protect areas that are crucid in the development of fish stocks, and the enforcement of these rules
would necessarily haveto be at aregiond leve.
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3.2.6 Demand characteristics

The supply of cheap sources of protein to urban areas is an important consderation for any fisheries
management system. However, the Amazon basin is dso a source of highly vaued species which are
usudly the most sengtive to increases in fishing pressure. In this respect, an effective management
system would be one that meets the growing demand for protein in urban areas and at the sametime
dlows for the profitable and sustainable exploitation of highly valued species in aress thet are distant
from the main markets.

Bayley (1995) and Bayley and Petrere (1989) have proposed a management system that
accommodates, to some extent, the interests of dl groups of consumers, and fishermen as well. This
management system, denominated 'Progressive Pulse Fishing' by the authors, works under the
assumption that the present leve of extraction of the resource in the Amazon is 4till far below the
maximum sudtainable yield. Progressve Pulse Fishing aims to achieve a baance between different
objectives for different areas. Near the cities, the objective would be to maximise totd yied,
maintaining effort levels which produce rdaively high yieds per unit area. At increasing distances
from the market the tota yield per unit area would be progressively reduced, optimising instead the
exploitation of larger and more vauable species. More extensve periodic area closures would alow
the consarvation of a higher biomass of these species dong with the rest of the fish population.
Thus, optimum exploitation rates and species compaosition would be defined for each area according
to their specific ecologica and socio-economic redlities (Bayley 1995).

A management system of this nature would probably require a mixture of both community-based
management for remote areas, and co-management for fishing areas that supply urban populations.

3.3 Information gaps

There are severd biologicd and socid congderations on which further information is required in
order to assess the viahility of any proposed management system. The following is alist of some of
the topics on which further research is needed.

a) The state of exploitation of the Amazon fisheries. Although some sudies provide
evidence that, in generd, the Amazon fisheries may be currently under-exploited (Bayley and
Petrere 1989, and Bayley 1988), the particular Stuation of different areas may vary consderably.
For ingance, in areas near cities where fishing intengty has remained reatively high, it has been
observed that the average Sze of harvested fish has decreased over the years and that large species
have become less common (Ortega 1996, persond communication). However, there is insufficient
information to confirm such observations, given tha no data exiss on changes in Species
compogtion which might have occurred since the commercid fishing activity Sarted to flourish in the
region and fishing pressure increased as aresult. On the other hand, incomplete knowledge of the
spatid digtribution, dynamics, interactions, sustainability and other ecologica aspects of fish stocks
creates uncertainty about the consequences of dlowing the pressure on fisheries to increase near
major urban aress.
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b) Effects of an increase in fishing intensity on stocks. It is not known if an intendfied
multispecies fishery will produce irreversble changes such as the biologica extinction of certain
goecies. The available data on yidd, effort, species compogtion and environmentd variables is
inaufficient to determine the relaion between fishing effort, environmental change, fish yidds and
gpecies compodition. Another limitation is the fact that the officd datistics only consder the yidd
that originates from commercia fisheries, but exclude yidds in subsstence fisheries. Hence,
estimates of the maximum sustainable yield will be inaccurate if based upon these satistics.

c) The relationship between fish stocks and environmental change. With a better
understanding of the environment, key ecologicad characteristics that keep the sysiem reldively
stable could be determined, as wdll as the degree to which these parameters should remain constant
in order to preserve (or enhance) the fishery.

d) Baseline data. Any management syslem mugt rely on continuous monitoring of the state of the
fishery in order to assess its effectiveness and make the necessary changes in time. Therefore, data
collection should be given a high priority in the dlocation of management resources.  Although the
yidd and compostion of al commercid fish stocks should be followed, it would be desirable to give
additiond attention to species with high market vaue, especidly in areas where the management
objective isto preserve and enhance their stocks.

e) By-catch composition. It would be important to determine the proportion of the total catch
that is discarded as by-catch by commercid fisheries, and whether such by-catch is composed of
gpecies that would otherwise be used by subsstence fisheries. With this information, rules amed at
reducing by-catch in commercia vessals could be assessed as mechanisms for mitigeting conflicts
between subsistence and commercia fishermen.

f) Use of new species. It is important to Sudy the utilisstion of species which are not yet
commercidly exploited and develop markets for them. If a change in species compaosition occursin
aress where fishing intengty is dlowed to remain high, then such a change will probably result in the
predominance of smaler and lower-vaued species, as well as species which at present do not have
well established markets. The great biodiversity that characterises the fish population in the Amazon
isindicative of the potentia for finding new species which can be profitably exploited provided that a
demand for them is created.

g) Effectiveness of existing community-based management systemsin the Amazon.
In previous sections we noted that severad community-based management systems have emerged
spontaneoudy throughout the basin, epecidly in the form of lake reserves. However, no information
could be found concerning differences in the specific regulatory schemes that may exist between
different communities. Furthermore, it is not known whether the implementation of community-based
management has been effective in improving the catch compostion or increasing the yied per unit
effort, compared to the Stuation that existed before such management systems were implemented.

3.4 Final considerations

It is difficult to offer any conclusve policy recommendations based only on the secondary
information gathered in the present sudy. We can only go so far as to say that there is no
comprehensive srategy for the management of fisheries, a least in the Peruvian Amazon, and that
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few redly imaginative management schemes that consider both the biological and socio-economic
dimengons of fisheries have been proposed for the region.

When conddering policy options for the fisheries in the Amazon there has usudly been a bias
towards the biologicd aspects of the activity, giving more weight to the prevention of biologicd
extinction than to socia objectives such as providing cheap sources of protein to low-income groups
or assuring afair share of the resource for the different groups of fishermen involved in the activity.
Thus, state management has been unable to address ether efficiency or equity issues. One of the
reasons for this bias towards biologicd objectives in the exiting management scheme for the
continental fisheries in Peru (which is dso the case with marine fisheries) could be the fact that
fisheries management has traditiondly been the preserve of biologigts with little or no training in the
socia sciences.

Management schemes developed for the Amazon fisheries need to be flexible in nature, reflecting an
awareness that the Amazonian aguatic systems are il insufficiently understood, and that any current
regulation is likely to change as more information becomes available through monitoring of the key
factors that determine yidds and species compostion.  Any fisheries management scheme
implemented in the Amazon should aso be seen as an experiment, with care being taken to follow
the effects it has on fish populations and the aguatic ecosystem in generd. Fexibility in the
management scheme should aso be seen in terms of adapting to different socio-economic and
environmentd redities that are found throughout the basin.

Community-based management seems to be a promising tool for decentralisng management and
increasing its effectiveness in remote areas. Given that the dtate is unlikely to acquire quickly the
capacity to regulate the fisheries effectively in areas far removed from the main markets, delegating
management responghilities to local communities would be an efficient way of regulating the fishing
activity in these aress.

More information on the reationship between changes in land use and fisheries is required through
research and monitoring. Fisheries management should not only account for the characteritics of the
aguatic medium, but dso the potentid effects of changes in terrestrid ecosystems. Co-ordination
between the Fisheries Department and other State agencies dedling with such ecosystems (eg.
Forestry and Agriculture Departments) is, therefore, very important.

Urban populations will inevitably continue to grow for years to come, as will the demand for chegp
sources of protein. This protein will ether have to come from the terrestrial or aguatic ecosystems.
The production of dternative protein sources in the Amazon such as beef or milk has for long been
regarded as one of the main causes of the Amazon's environmental degradetion, in terms of
deforestation, soil compaction and erosion. Hence, fish production in the Amazon may be regarded
by the international community as more environmentally-friendly than dterndtive protein-supplying
activities in the region. However, internationd funding has not reflected this perspective, Snce more
funds have been dlocated to the development of terrestrid resources in the Amazon - such as timber
and agriculture - than to the sustainable development of fisheries.

The rdatively low human pressure on the resource in the Amazon basin compared to other

freshwater tropical fisheries in the world (eg. Africa and South East Asa) and the rdatively
undisturbed nature of the floodplain system, mean that it is gill feasble to develop a drategy by
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which socid benefit is obtained from the resource while preserving the environment and its naturd
processes to a considerable extent.
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