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I. Introduction

In his paper, Dr. Roedel (1979) presented us with a set of issues
related to stock assessment for our consideration during this workshop.
The aim of this paver is to help define, from a social science perspective,
the nature of those issues facing us.

First and forerost, we should emphasize that under Title XII, the
ultinate test of any rcsearch and development nrogram for small-scale
tropical fisheries is the extent to which it improves the well-being of
small-scale fishermen and increases fish consumption among the mal-
nov.rished segments of the population. It follows, therefore, that
stock assessment involves a number of social, cultural and economic
considerations as well as the conventional biolosical and ecological.

The remainder of the paper is divided into two major sections. The
next section presents av econonist's perspective on the issues before
us, followed by a section on social and cultural aspects of stock

assessment issues.

II. Econonic Aspects

A. The Information Systems Paradign

e would like to introduce you to a paradigm that has been developed
to address an analogous set of issues in agricultural economics. It
is the infornation systens paradigm developes by Bonnen (1275).

According to this paradigm, the small-scale fisheries development

problen can be viewed as a fundamental problem of information processing.



To solve the fisheries developnent problen, we must first solve the
associated irplicit information system problem. That is, solving the
fisheries development problenm requires makine decisions and making
decisions requires information. Providing information, on the other
hand, is primariiy a problen oS devising a system within which data are
collected, analyzed, and acted upon by <:cision nakers.

Every decision requires an understanding of some part of reality
(see Figure 1). Since reality is too complex for a complete under-

standing we typically develop a set of theoretical concepts to explain

reality in a manner that is appropriate for the nroblem at hand and
capable of being grasped by the human nind. Since concepts cannot be

measured directly, we onerationalize thenm by devising a set of variables

(empirically observable phenomena) which correspond to that part of
reality under study. The identifiecd phenomena are then observed and
the variables measured. The resulting set of measured variables
represents our data outpat. To this point, ve have a "data system',
for data are not information (see Figure 1).

To cencrate information, we subject the data to anclysis and inter-

pretation for a marticular decision-making context. That is, data mmst
be given form and meaning in order to be information useful for decision
making.

Establishment of such an information system of course must be

preceded by a process of analytical inquiry. That is, a body of

theory is operationalized, matched with data, and the resulting

analytical framework is tested, refined and retested. Through



repetition of both the analytical and empirical pro:esses, reliability
is enhanced. In fact we can identify threce types of reliability:
measurement reliability, operational reliability and conceptual relia-
bility,

It appears for present purposes, we should assess the measuremen
operational and conceptu:l reliability of various anproaches for
producing stock assessment information. An inadequacy at any one
stage can cause a breakdown in the information process. le shouid
ask:

there are the gaps; where is the information system breaking down?
Is it inadequate theory?

Is it lack of operationalized concepts?

Is it poor measurement?

Has the analytical framework been suitably tested and refined?

Y'e also should ask: lhat is the nature of the information to be
provided decision makers?

The information system can be viewed too as a producing system, one
that supplies information to dzcision makers. The worth of any informa-
tion system, of course, is properly judged by its contribution to the
decision making process it is supposed to serve.

At the abstract level, we see that the nature of the data desired
by decision makers is derived from (i) the nature of the fisheries
development problem they face and (ii) the nature of the decision-making
process actually in effect. If we were to know the exact nature of
fisheries development problems and the decision making process, we could

"derive" the set of information that should be produced.
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Yhile we do not care to explore lLere the nature of fisheries
developnent problems (as there is an extensive literature on the subject),
we would like to share with you some thoughts resarding the decision
naking process.

B, Decision I'aking and Fisheries Develonment

At the outset we can view the problem of {isheries development in
terms of a rational decision-making process. Rationality as used in
the social sciences is the process of selecting the best possible alter-
native, civen relevant nreferences and constraints. A ratipnal decision
naking nrocess for fisheries development would be something lilke the
following:

First, an inventory would be taken to identify all salient facts
and constraints that are expected to govern the selection of means to
achieve an identified set of objectives.

Second, the development notential of the fishery would be assessed
and a variety of actions identified thet can achieve the development
objectives.

Third, a set of possible projects would be designed and evaluated
for their expected social benefits (in terms of the objectives) and costs.

Fourth, the project or set of projects with hirhest net benefits
is then selected for implementation.

Fiftn, the project then is monitored and evaluated during implemen-
tation for the actuval net social benefits realized from the project(s).

To the extent that this process is followed, one could derive a
set of "information demands' at each stare. Ouite clearly, it anpears

that stock assessment information would be involved at almost every stage.



To some extent this process is followed in practice. However, those
who have studied decision-making behavior in other contexts inform us
that rational decision making is rarely used (e.g., see Simon, 1979;
Kinreuther, 1974; and Day, 1971). In the real world of incomplete and
inmperfect information, of severe time constraints and conflicting ob-
jectives and interests, it becomes impossible to behave in a fully
rational manner. Instead, the decision-making precess is partially
rational. Extending the argument of this view implies that we must know
the actual decision-making process used in fisheries development in order
to derive the information demands we are asked to respond to.

We now list a set of possible decision-making modes that may apply
to the fisheries deveclopment decision-making process, each of which could
imply different information characteristics and most certainly would imply
a different analytical framework.

1. Safety principals

a. Decision makers seek to minimize the probability that some set

of variables (e.g. catch and employment) will not fall below some

"given disaster' level over time.

b. Decision makers seek an 'optimum" yield but it is subject to

the constraint that the probability of disaster (e.g. overexploitation)

is below a certain level (e.g. 15%).

2. liaximin

Decision makers select the best of all possible worst cases. lore
precisely, maximize minimum benefits that can be obtained with some given

level of probability.



3. Satisficing
Decision makers set an arbitrary level to attain (e.g. of catch
or income).

4. Cautious Suboptimizing

Decision makers move, each period, in the right direction, but no
more than some distance perceived as ''safe'.

These are but some of the possible partially rational decision-making
modes that have been identified. The point we wish to make here is that
each mode demands a different informational content -- the fully
rational mode being the most demanding, Until we understand the actual
decision processes used, we likely cannot supply information that
effectively serves the fisheries development process.

C. Some Characteristics of a Stock Assessment Information System

for Fisheries Development

Earlier we argued that we seek to explain reality by constructing
an analytical framework based on some appropriate theoretical concepts.
We might ask what should be the nature of an appropriate analytical
framework? !hat part or parts of reality do we seek to explain? lMore
generally, what should be the nature of a stock assessment information
system for fisheries development and management?

The reality of the fishery and related sectors is vast and complex.
As described in the appendix, thc fishery is composed of several com-
ponents and is interconnected with other, non-fishery sectors. !e should
not, we believe, strive to construct a meta-model of this larger systen,

for if not infeasible, surely it would be impractical. Instead, it



seems most reasonable to focus on the closely related resource

and capture subsectors of the small-scale fishery; to think in terms of
an analytical framework that provides decision makers with information
on these subsectors alone.

The part of reality focused on involves both the fishery resource
and its habitat and man's exploitation of the resource. lMuch like the
fishery resource, man's behavior is conditioned by his environment, an
environment that consists of social, cultural, economic and other related
elements. It scems clear, therefore, that in order to provide useful,
reliablc information to decision makers a stock assessment information
system shouid take into account all of these elements of reality, as
vell as the nature of the decision-making process used.

The implications of such a bio-socio-economic approach may be
quite significant for our study of stock assessment issucs. Among
other things, this implies (i) an integrated, interdisciplinary conceptual
framework, (ii) a joint effort to systematize the collection and analysis
of data on the behavior of the fishery resource and the human sectors,

and (iii) a study and appreciation of the decision-making environment

that exists. These seem to be some of the conditions necessary for an

effective information system.



III. Social and Cultural Aspects

Beyond the economic and information system aspects, however, there
are other social and cultural variables which impinge upon and can
affect the relative effectiveness of stock assessment models. For
exanple, many techniques rely on catch and effort statistics or return
of tagged fish. Both of these types of data are practically impossible
to'obrain without cooperation of the fishermen. It is important to
note that the need for this basic type of catch data was stressed in a
report by Resources Developnment Associates (Craib and Ketler, 1978).
Further, our knowledge concerning even the types of fish caught and
utilized is so mininal in some regions that research preliminary to
actual stock assessment could be rather costly. Here, we would like to
stress that the biologzist should use the rather considerable knowledge
of local fishermen to provide guidelines to facilitate acquisition of
data concerning identification of fish stocks, number of species involved
and aspects of their distribution and numbers. The remainder of this
section of the paper will focus on aspects of dbtaining data from local
fishermen and the usefulness of the types of data they can provide.

Obt. ining Datz from Fishzrmen - The inportance of using the proper

approach for obtaining data from fishermen can be illustrated by a recent
experience by one of the authors. Jn a recent fisheries research project,
as well as in many other fisheries projects, the fisherman himself was a
crucial link in obtaining data about the small-scale fishery.

lle is often the only person who can supply certain information since
rmuch of his work is conducted away from shore and not easily observed.
This separation from land-based society has given the fisherman a world-

wide reputation for secrecy and deception. The fisherman's cooperation



in providing data is therefore essential. It was therefore necessary

to determine the attitudes, beliefs, and values that fishermen held
concerning some of the questions that our project was asking then.
Attention was focused on the econonic questionnaire which included catch
and effort quastions since data concerning income is often the most
difficult to elicit.

Exherience indicated that the most effective situation for obtaining
attitudes of fishermen toward the research we were conducting was in
small, natural interacting groups -- small groups of fishermen who had
sathered to discuss Zootball sames, women, etc. In such small groups
fishemmen feel they have support of companions and are more likely to
speak their minds. "hen spoken to individually, fishermen are likely
to acquiesce to what they think the interviewer wants to hear.

The anthropologist and his research assistant were rather familiar
faces among the fishermen, and they could enter such grouns and gradually
turn the conversation around to the economic and biological research
which was being conducted. They asked the fishermen what they thought
about the catch and effort questions, and invarizbly they said that they
didnft like them. They said they were afraid that the information was
~oing to be used for (1) taxes; (2) to close the gulf or areas of the
gulf to fishing; and (3) to prohibit the use of nets in the gulf. !hen
asked if anyone told them why the daia was being gathered; they said no.
After being told the potential benefits of the research progran, the
attitude of the entire group changed. The fishermen said that since they

were afraid the data was to be used against them, they did not always
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tell the truth when responding to cuestions. Their admittin; the fact

that they had lied indicated that our interviewing technique along with

a full explanation of the purpose of the data gathering was an important
element in paining their cocperation. The fiskermen themselves even went
on to suggest that we should find some way of informing all the fishernen
of the potential benefits of the research. They said they had simply

been questioned with little or no explanation, and that they were reluctant
to coopreraté in research they didn't understand.

The inspectors who had been interviewing the fishermen were also
interviewed, and it was discovered that they had a limited understanding
of the potential uses of the data. After being read a list of notential
uses of the data they said they wished that they had known then beforehand.
They went on to say that when fishermen would press them for an explanation
they would fabricate some sort of reason, not knowing if it were true or
false.

With regard to both fishermen and inspectors it was determined that
they ha? no rroblems understanding various noals of the research. This
indicates that full explanations of proarams should be provided to fishermen
and all inspectors.

This example indicates the important role that proper communication
of purpose can play in obtaining data from small-scale fishermen. As the
example indicates, several aspects of the communication process have an
effect on the evaluation and acceptance of a data-gathering effort.

The comrmunication event entails several important connonents

(cf. Hymes 1964a): (1) the participants--senders, receivers, interpreters,
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spokesmen, etc.: (2) the chunnels--speaking, newsparers, pamphlets, wall
posters, etc.; (3) the codes--the language (national, local dialects,etc.)},
or a combination of lansuage and illustrations: (4) the sctting--formal
meeting, on the beach, etc.; (5) the message form--salesman's pitch,
sermon, informal c“~t, ctc.; and finally the topic--herc information con-
cerning the need for data collection fronm small-scale fishermen. It is
immortant to note that the above commonents of a communication event form
an interrelated whole--a systen. Tor examnle, relative social status and
faniliarity of the sender and recciver dictate message form and code in
many societies. Familiar messase forms or coces may be taken as insulting
when used by strangers. Characteristics of the receiver may also dictate
the channel and code. It is obvious that written messages or the national
language cannot be used with people who only have a rudimentary grasp of
reading or the national tongue. The intricacics of these interrela-
tionships suggest that one must be sensitive to the structure of communica-
tion events within the local sroups of fishermen, either through extensive
exposure or with the use of a good local-level assistrnt.

Turning to the particinants in the corrwnication of reasons for catch
effort statistics, returning of tagged fish, or obtaining information from
fishermen, we will first focus on the sender of the messase. Rogers and
Shoemaker's (1971} extensive review of the literature concerning communica-
tion and the transfer of innovations suggests that individuals most likely
to communicate effectively with small-scale fishermen will be those who
have empathy with, can identify withk the fishermen, and who are credible in
the fishermen's eyes. This susgests that reasons for data cathering shou d

be transferred to the fishermen with the assistance of local opinion leaders.



Barnett (1953), however, cautions thai prestige is not a good means of
identifying opinion leaders who will be effective vithin snecific domains
because the prestigse ratinc of the same person may vary from context to
context. For exanrle, an opinion leader with regard to net fishing may
not be an opinion leader for trap fishing.

Nogers and Shoemaker (1971) present a number of attributes associated
with opinion leaders. Mevertheless, even within a snecific domain it is
difficult to identify an opinion leader with only the use of identirying
characteristics such as social status, degree of social participation, nass
media exposure, ctc. It is often necessary to rely on sociometric tech-
niques (cf. !enzel and Yatz 1955, Lionberger and Copus 1971). If For
sone reason (i.e., presence of opinion leaders with a vested intersst in
the status quo) it is not advisable to work through opinion leaders,
the chanse agent should try to inform as many concerne’. individuals as
possible.

Turning to communication channels, those most likely to result in
éffective, credible message delivery to the small-scale fishermen should
be used. Knowledgeable individuals within the society can be consulted
(e.g., marketing specialists) or opinion surveys of attitudes, beliefs,
and values concerning the various channels can be conducted to determine
the nost effective. Sometimes this must be done on a trial and error basis.
Nevertiicless even when an effe-ctive medium has been isolated, its success
often depends on other factors. For example, Sinha and liehta (1972) note
that success of instructional television in India often depends on the
farmer's nutivation to change. FPogers and Shoemaker (1971) cite numerous

studies which indicate that although mass media (e.g. radio, newspapers,
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television) are important at the knowledge function (bringing to awarcness)
interpersonal channels are important at the persuasion function. !Most
important for interaational development programs they indicate that the
mass mcdia channels are more effective among peasants in lesser developed
countries when used in combination with interpersonal channels in organized
small groups of individuals who regularly meet to attend and discuss

mass media programs.

Although it is obvious, it must be noted that degree of functional
literacy must be determined before written mass media channels can be
considered a viable alternative. Additionally, and less obvious, if
pictures form an important part of the communicative event, target group
familiarity with the interpretation of two-dimensional pictorial material
should be taken into cuasideration (cf. Hudson, 1967).

Use of proper code is also an important consideration, and it is not
as simple as merely selecting a language with which the target group is
familiar. In bilingual contexts, one language may have more prestige than
another (Lambert et al 1958, Rubin 1968) or may be situationally dependent
with respect to its usage. For example, Rubin (1968) reports that variance
in use of either Guarani or Spanish in Paraguay depends on location, degree
of formality, intimacy, seriousness of situation, and sex of participants.
Even when only one language is spoken there may he different codes which
signify degree of respect, social class, and other variables. Brown and
Ford (1961) clarified the extent to which degree of intimacy and status
effect direct address usage in American English. Further, Deertz (1960)
indicates that Javanesc has three levels of speech, including honorifics

which are related to the participants age, sex, kinship relation, uccupation,
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wealth, education, religious cormitment, €amily background, social setting,
content of conversation, the backeround of social interaction between
the speakers, and the presence of a third person. The foregoing are not
isolated examples. Such variance in language usage occurs in many
societies around the world (cf. Burling 1970, Hymes 1964b) and failure
to adhere to these usually unwritten rules may lessen tke credibility of
a message

It should be noted that strict adherence to the foregoing precautions
will not necessarily ruarantee adequate comrunication. As one sensitive
change agent noted '"we spoke the same language but we didn't communicate"
(Weller 1965: 1). Recent psycholinguistic research (Pollnac 1°75a, 1975b,
Szalay, Lysne, and Bryson 1972) has indicated a significant dearee of
variability in semantic structure which could impede effective cormmunication.
Yallman (1965) indicates that in Basutoland the failure of a number of
development schemes can be attributed to semantic problems in the communica-
tion of measurement. Catch and effort statistics rely heavily on cormunica-
tior of measurement (amounts caught, time spent, etc.): hence, efforts must
be made tu understand the meaning of measurement and the different systems
of quantification used by the local fishermen. Pollnac (1774) demonstrates
a fair anount of semantic variability with respect to food plants among the
Baganda and arsues that agricultural change agents must become sensitive to
variability in the semantics of agriculture if they are to effectively
communicate with various sectors of the population. "ith respect to fisherie:
research, names for fish sometimes vary from one area of the coast to another.
Additionally, some fish have different names at various stages of the arowth

cycle in some regions (Pollnac 1979); therefore, attempts to question a
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fisherman concerning species '"X" may result in resnponses to differeut types
in different regions. Data gathered without an understanding of this
linpuistic phenomena would surely result in unusual size distributions for
thei fisheries biologist to analyze.

The setting of the communication, like the channel, depends upon
deternining the most effective technique among the small-scale fishermen.

As was noted above, however, the setting may effect the code used as well

as message form. For example in our society, a sermon is not the proper
message form to be used between friends at a party. Situational constraints
such as these operate in other societies in contexts which the investigator
may not be aware of without previous research. For example, in nuch ot the
world schooling is associated with children. If communication of reasons
for data coll ction is held in a schoolroom settins with a student-

teacher message form, adults in such societies may be reluctant to attend
(Foster 1973).

Our examination of asnects of obtaining information from fishermen have
identified three areas vhere prior planninz could be of great aic in
increaseng the reliability of data collected directly from small-scale
fishermen. First, cormunications rnust be develoned to obtain the cooperation
of the fishermen. Second, since systems of quantificatiorn may vary greatly
from society to society (cf. Need and Lave 1979; Zaslavsky 1973; Cuy and ‘
Cole 1967), local systems nust be determined and understood to insure

proper question form and interpretation of responses concerning quantities.

Finally, naming systens for fish vary not only between languages, but

within languages. Sometimes a given name will refer only to a specific
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species during a certain stage of the growth cycle or will be only applicable
along certain regions of the coast: hence, great care nust be taken to
determine the exact referent for all fish names used in data collection
schenes.

Useful Data Provided by Fishermen - Turning next to the role that

small-scale fishermen can play in providing data of use cf fishery biologists,
it is important to note that local fishermen have usually been interacting
with the sea for a long time. In their attempts to wrest a living from the
sea, they have made inferences from their observations and constructed
taxononies and theories concerning the marine environment and its flora
and fauna. Althouch some of the conclusions they have drawn regarding
explanations for observed phenomena may not be adequate, their observations
of correlations and variability within the sea are usually accurate since
their livelihend ~epends on the ability to locate fish of sprecific types.
Anthropologists have been investigating this type of "folk science" for
a number of years (cf. Tyletv 1969) and their finding indicates that
taxonomies and beliefs concerning flora and fauna in the immediate environ-
ment of primitive and peasant farmers and fishermen are =xceptionally
complex and detailed. It is argued herc that this '"folk science’ or
ethnoicthyology (ethno-local people, icthyology - science of fish) can
save the fishery biologist a great deal of preliminary work in his attempts
to understand the fish populations in various parts of the world.

All the fishermen have names for the tynmes of organisms they capture .
Vhat is surprising is the quantity of marine organisme which are recognized
and named by local fishermen. For example, Anderson (1967) reports over

400 marine organisms which are named and recognized by HYong Kong boat
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seople. Cordell (1972) lists over 140 fis!h named by estuarine canoe
fishermen in nortk eastern Rrazil: !‘errill (1267) discussed 51 named
varieties among snall-scale fistermen of the Vi-gin Iclands: and Pollnac
(1972) renorts the existence of 122 different categories of fish named
by the small-scale fishermen of the fulf of ilicoya, Costa Pica. All of
these taxononies are relatively cormplex and hierarchically organized.
The elicitation of adequate taxoncnies is not a simnle natter (cf. Tyler
19G69), but once obtained they can be used in further research to:

(1) structure questions to determine the nunber of ty»es harvested

and utilizes: €2) obtain s—ecimens for scientific investisation: and

(3) structure cuestions to chtain further data concerning distribution
and hechavior.

Since a fisherman‘®s livelihood depends on his ability to find Ifish,
fishina communities, throush time, have observed fish behavior and
developed locally anrronriate systens for locatin~ Tish according to
~hysical feztures in the marine environrent, moon rosition and rnhase,
tides, time of day and yeer, aznd various nmetecrolorical phenomena. Cnce
acain, anthropolosists have rrovided illustrations of these folk scienti-
fic systems (e.q., Cordell 1972, 1974: Forman 19¢7). This tyre of inforrma-
tion can be of use to fishery bLiolosists in the structuring of dampling
technicues for maximu: efficiency. Tor exarrle, infornation regarding
location, behavior, and temroral variability of stocks will permit the use
oI samnling technicues (e.;., stratified cluster samnling) which will conserve
both tine and effort znd will result in iore reliable data. Additionally,
the scientist's knowledse of at least what the fishermen know and believe
will enhance their credibility in the fishermen's eyes and nrobahly result

in the fishermen beinc nore likely to cooperate in tle future.



Finally, in many societics longitudinal data is not available on
various fish stocks. Here we would like to suggest that oral histories
concerning catch and effort be obtained from local fishermen. A sample
of such histories should be obtain~d and compared to assess their
reliability (of Young 1966). The genvral trends which can be derived
from such data, although not as detailed -~s we would like it, are better
than no historical data at all, and if care is takor, ~an be quite reliable.

Overall, we argue that the fishermen possess a system of knowledge
concerning local species of fish that can be of considerable use to
fisheries biologists in identifying stocks, framing questions concerr-
ing the stocks, deriving general historical trends of catch and effort,
and designing sampling frames for stock assessment. The intelligent use
of this information can therefore conserve a great deal of time and
effort on the part of the fishery biologists and, in the process, result

in enhancing his credibility in the eyes of the local fishermen.

Tv. Conclusions

In sum we have examined the interrelationships between stock assess-
ment and selected aspects of economic and anthropological information,
and data collection and analysis techniques. Several of the speakers
who proceeded us noted the importance of these interrelationships, and
we hope that our observations will stimulate Ffurt..er discussion and

research on these matters.
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Annendix

The Fishery and Related Sectors.

In most LDC's the fishery typically consists of t:: sectors, a
small-scale fishery sector that uses low level technology generating low
incomes and producing fish for local human consumption. and an industrial
fishery that is cani+tal intensive, producing hisher incomes for a rela-
tively small nurmber of jeople and products for export or industrial use.
Cur concern here is nrimarily with the small-scale fishery, which we
separate into four levels, or sub-sectors: (1) the resource and its
Labitat, (2) capture or harvesting, (3) processing, distribution and
nmarketing, and (4) consumption. These levels are convenient divisions for
a variety of analyses.

The industrial fishery sector is relevant to developnment of the
small-scale fishery for a number of reasons. £ major reason is the poten-
tial for conflict between the two fisheries, vhere the industrial fishery
doninates and negatively affects the small-scale fishery. Conflicts can
arise over exploitation of the same or interdependent fish stocks (as in
the South China Sea), or where the by-catch of the industrial ‘leet
doninates the local fresh fish narket (as in Central America) with
sometines adverse effects.

The arricultural sector is relevant to small-scale fisheries develop-
ment since many, if not most, fishins families also raise crops and live-
stock., In some areas fishing is viewed as em~loyment of last resort, where
people fish only when farming is not feasible (e.g., Cast Africa). The
asricultural sector nay dominate the regional distribution and marketing

network and thereby define the possibilities for expanding the distribution
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and marketing of fish,

Similarly, the existing infrastructure defines the possibilities
for expanding the small scale fishery. If port facilities and harbors
have not been developed to support the general economy, it is unlikely
that small-scale fishery nceds will justify their construction. The
same is true for roads and other major components of the physical infra-
structure.

Institutions and laws too can be critical to realizing the potential
for fisheries development. Since implementation of development projects
typically rests with LDC institutions the structure, organization and
legal power of fisheries administration and related agencies determines
the efficacy of any development program. Other institutional and legal
aspects which condition the process of fisheries development include
interagency conflict and coordination, credit, subsidy and training
prograns (e.g. see Doucet, et. al. 1974; Crutchfield, et. al., 1974;
Woodland, 197%6).

To be effective, development planning must account for all aspects
of the firhery and related sectors. If the fishery development problenm is
not addressed in this holistic manner, links necessary for successful
development can be overlooked. It is our view that such oversights
account for a large proportion of the failure in fisheries development
efforts.

For stock assessment purposes, however, we may choose to carve out a
portion of this vast landscape. For example, we may wish to focus ex-

clusively on the resource and capture sectors of the small-scale fishery.
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