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ABSTRACT

Subsi stence fisheries often display technol ogies and nethods
closely adapted to local ecological conditions. Sonme of the cultural
factors which can contribute to these adaptations are briefly discussed
A nunber of subsistence fisheries in tropical freshwaters are then
examined with particular reference not only to their specific ecolo
gi cal adaptations but also to their total yields.

For stable devel opnent, a fishery's biological resources should
be classified according to their ability to sustain various degrees of
exspicitation by mzn. The efficiency of small-scale flexible
equi pment, such as that used by subsistence fishermen, in situations
where d commerciz. {ishery's resources are particu:larly fragile or
patchily distributed in space and time is discussed. There then fcliuws
an exanination Oftherole of |arge-scale intensive technology in
the harvesting of nmore resilient fishery resources, especially during
those periods when such resources are locally super-abundant. The
i nportance of recognizing the nighly diverse and often unstable nature ot
tropical fisheries when planning strategies for their devel opnent, is
enphasi zed throughout.

It is concluded that subsistence fishing should nct be consi dered
mereiv as a 'primitive' stage in fisheries devel opment to be inevitably
replaced by the rzore progressive and intensive techniques of commercial
fishiag, but rarner as a resource in itself which can yield nuch
val uabl e ecol ogical information about |ocal enviromnments and fauna and
which in certain situations can be incorporated profitably into a
devel oping comrercial fisheries programe.

| NTRODUCTI ON

Aboriginal Subsistence systems are adaptive in thatthey
provide a sustained yield of resources fromrthenaturatenvironment.
The highly diverse and flexible technol ogy used in the aboriginal
fisheries of the amazonm basin, for exanple, is well adapted tO
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Amazoni an aquati C environments and fish fauna which are both spatially
and tenporally extrenely heterogeneous, (Chapman, 1977). These
adaptations in conjunction with other factors such as a detailed

know edge of local aquatic ecosystens, high degree of fishing skill,
and certain cultural checks 0,over-exploitation of resources (Reichel-
Dol marof f, 1976), have allowed aboriginal fishermen in the Amazon to
realize high yields/fishing effort ratios (Bergman, 1974) while at
the same time maintaining a stable and pernanent relationship with the
fishery ecosystem

By contrast, the commercial fisheries in the same region, wth
their increasing reliance upon imported large-scale neo-technology and
hi gh market demands unchecked by adequate legislated controls, are
becoming nore intensive and unstable, particularly in terms of
declining yields/fishing efforts ratios (Chapman, 1977). In nearly
every aspect of their operation, the ‘principles of permanence’ observed

by darke (1977) are characteristic of ‘paleotechnic’ consnercial
fisheries.

Clearly for socio-economic reasons, it is inpossible for nodern
comercial fisheries to adopt paleotechnic methods of exploitation, no

matter how well-adapted to the environment, in order to achieve
ecological stability. And yet, if the decline in the commercial
fisheries of this region is to be halted, some means must be found of
incorporating int,their development the stability characteristic of
aboriginal fisheries. Odum (1969) has devised a nodel fOr stable
ecosystem devel opment in Wich |ard-use managenment strategies are

i mpl emented to achieve either 3 'compromise’ between noderate yields
and noderate quality on all the landscape, or a ‘conpartmentalization’
of the environnent to form a bal anced nosaic of ‘productive’,
‘protective’ , ‘intermediate’ , and ‘urban-industrial’ areas. The
question here is, how could this nodel be applied to the stable devel opment
of the aquatic ecosystens of the amazon basin and what role would the
aboriginal fisheries play in such a plan?

APPLI CATION OF ODUM S MoDEL TO THE STABLE DEVELOPMENT
OF THE amMazoniaN FI SHERIES

Qdumi's conpartnentalization strategy for ecosystem devel opnent
seems a particularly appropriate ¢ne for the highlv heterogeneous
Amazonian aquatic environment. Here the first division could be drawn
between the productive varzea or Amazon floodplain (Lathrap, 1970) and
the relatively unproductive interfluvial areas or terra firne.

Within the varzea ‘conpartnent’, z further sub-compartmentali zation iS.
possible of the different floodplain features such as ox-bow | akes,
back swamps, Streams, and main rivers, which vary significantly as

ifavourable for fish product ion (F :z. 1) (Marlier, 1967; Sioli, 1968;
Junk, 1970 & 1973; Geisler et al., 1¥71; Fittkau et al., 1975,. This
compartmental ization Can be temporal as well as spatial, for many

smazonian fish species show migratery patterns strongly correlated to
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seasonal fluctuations in water |evel (Lowe-McConnell, 1975) which affect
their availability to fishernmen and hence seasonal productivity of
fishing (Fig. 1), Since the productivity of varzea ecosystens is
closely linked to the stability of nearby terra firme watersheds (Sioli,
1975a & 1975b) the latter should be set aside as ‘protective'
compartments (national parks, reserves)wherenoexploitation, or only
strictly controlled exploitation, of natural resources is allowed.

Deciding whether to apply a ‘conpartmentalization or ‘conprom se’
type of devel opment strategy to the Amazonianfisheries wll depend not
only upon ecological factors but also upon socio-economc factors. For
exanple, a formof Odums ‘conpronmise’ strategy already exists in Amazonian
aboriginal fishing where with its small-scale, highly diverse and flexible
technology, noderate yields can be obtained fromalnost all the avail able
environnents throughout the year without reducing their’ protective’
qualities or stability (Bergman, 1974). On the other hand, the
inflexible nature of the large equipnment used in the comercial fisheries
makes it physically inpossible to use in certain habitats or during
particul ar seasons. Also the use of this large-scale equipnent is
economical only where large quantities of fish can be harvested in a short-
rime such as might occur during migratory runs or when many fish becone
trapped iNn tenporary dry season pools (Chapman, 1977). Thus for the
cermercial fisheries, the Amazonian aquatic environment is one of
clearly defined spatial and temporal ‘conpartments’, sone highly
productive and anenable to intensive exploitation and others in
wnich fishing is totally unproductive. In between these two extrenes
<xistsawhol e range of ‘internmediate’ squatic ecosystenms which are
cernaps t00 fragile or physically or economically not well-suited to highly
intensive fisheries exploitation, but which would be under-utilized ir
set aside for fully ‘protective’ purpcses. Here the use of smaller-
scaled 'intermediate’ technol ogy, inciucing nodified versions of the
hi ghly adapted aboriginal fishing equipzent, woul d all ow an extensive
or ‘conpromise’ type of fisheries exploitation in which moderate yields
2suld still be realized wthout threatening ecosvstem stability.

Besi des purely extractive activities such as fishing. fisheries
development al so includes the production. or rulture of fish protein.
In fish culture, the quantity of the vietds obtained is strongly
dependent upon the anpunt of energy input in the formof capital and
'sbour which can be provided by man (or-ega, H pers. com.). The
intensive culture of fish in artificiz! ponds requires high capital
investments whereas nore extensive forms of fish culture similar tothe
‘whedo' systems of West Africa (Welcomme, 1972) derive nuch of their
required ‘input’ fromthe natural eneres fluxes associated with

river flocd regimes (Penaherrera et ;i,, 1967). Such extensive
methods of fish production provide a “sroaer exanpl e of Odum's
om arc hens ive strate 2y which man, by ~an {pulating rather than totally

transforming natural energy cvcles, retiinsecolosical stability iN his
subsi stence system.
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ROLE OF ABCRIGI NAL FISHING IN THE STARLE DEVELOPMENT
OF AVAZONI AN FI SHERI ES

Oneof the nost inportant roles of the aboriginal fisheries, in
the devel opment of the coucnercial fisheries of the Amazon, is to provide
blueprints for the design of small-scale, highly adapted technol ogy
fO fishing in 'intermediate' environments. A jopg period of
cultural residence in the region (Meggers, 1971) has given Amazonian
aboriginal groups the experience necessary to develop a fishing technol ogy
extremely well-designed for the exploitation of |ocal aquafic eco-
systems and which, aside from possible inprovements in the durability of
its conponent materials, requires few nodifications to increase its
ef ficiency.

The aboriginal fisheries areinportant in another respect. The
ability to draw up an ecol ogi cal managenent plan for the fisheries of
the type outlined in Cdumis nodel as well as deciding which controls to
impose on the fisheries, will require a great deal of know edge of
the fish fauna and aquatic environnents of this region. unfortunately,
it is precisely this know edge which is lacking in the Amazon except,
that is, anmpng the aboriginal. fishermen who by necessity are intimately
acquainted with the fisheries ecosytem This point is enphasized by ,
Goodland and Irwin (1974) who state that the

“Anerindians are the only societies Wi th the necessary know edge,
expertise and tradition to prosper in the Amazon jungle.  snerindians
not onlv profoundly appreciate what exists, but also understand eco-
logical interrelations of the various conponents of the :zazonian
ecosystem better than do nodern ecologists. |ndians perceive
specific relationships which biologists are only now discovering

to be accurate. And since the Amazon jungle is the most conplex,
richest and |east understood ecosvstemin the world, the arerindians' know-

ledge of it is of inestimable value. (p. 184)’.

Indeed the accunul ated wisdom of native fishermen zsout their
environment S a ‘resource’ in itself which has hardly »een exploited
yet Ly planners and developers in tropical fisheries. “ro.,c ather
than being nerely a ‘primtive’ stage in fishery develor=ent, native
subsi stence fisheries by providing the basis for a nighiv adapted
fishing technolog,as well as nuch needed ecological intonation about
local environments and fauna, have a ke, rote t. play i.z2ny plan
seeking a bal anced devel opnent of fishery resources.
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COMMENTS

Petr, T.: Isthere any incentive, eg. nutritional inprovement or an
increased popul ation pressure, for the aboriginal fishermen to
intensify their fishing activity?

Chapman, M: For the purely subsistence aboriginal fishermen, there is
little incentive for increasing their fishing activity. For
exanpl e, the Conibo fishermen of the Upper Amazon obtain all the
fiah for their protein subsistence within an hour of fishing per
day. However, those aboriginal :ishermen who are noving into towns
and entering the market-system are no longer self-sufficient. Thus
they have the incentive to intensify fishing activities to increase
their outconme to neet their noa-proteinous requirenents.

Tan, E.: How inportant are the osteorlossids as food fish in the Amazon?

Chapman, ?1.: In the Amazon, the ostecglossids, particularly Arapaima gigas,
are extremely important as focal fish, especially in the Manaus area.
But due to increasing commercizl exploitation, there isa danger that
Arapaima gigas may di sappear :ron certain regions of the Amazon.
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