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Economic Anthropology and Pnterdisciplinarity 
in Costa Rica Fishing 
The Pitfalls of Problem Formulation' 

Yvan Breton 
UniversitC Laval, QuCbec 

ABSTRACTThe social sciences have so far maintained a subordinate position within the 
realm o f  maritime studies. This essay seeks to understand the reasons for this situation. 
It first outlines the reasons that explain anthropologists' initial reluctance to engage more 
actively in interdisciplinary exchange. Afterwards, relying on a framework that borrows 
from economic antliropology, it examines the actions so far undertaken by international 
and national agencies in tlie development o f  artisanal fisheries in Costa Rica. The 
restricted results obtained in these projects lead to conclusions that show tile necessity o f  
enlarging our vision o f  the social dimension o f  fishing. 

Introduction 

Within the realm of maritime studies, the social sciences maintain a subordi- 
nate position. Here we seek to understand the reasons for this situation, and 
to identify the kinds of understandings and interpretations other disciplines 
should receive from the social anthropology of fishing. 

Starting with a brief outline of the constraints that explain the maritime 
anthropologists' initial reluctance to engage more actively in interdisciplinary 
exchange, the essay will continue with an examination of the actions so far 
undertaken by international and national agencies in the development of 
artisanal fisheries in Costa Rica. Relying on a framework that borrows from 
economic anthropology, in which interdisciplinary premises form the essence 
of analytical questioning, we will draw some conclusions about the restricted 
results obtained so far in these projects. We then argue the necessity of 
enlarging our vision of tlie social dimension of fishing if we wish to render 
maritime anthropology a more applied subdiscipline and enhanceits contribu- 
tion and weight in relation to other disciplines. 

Maritime Anthropology and Interdisciplinarity: 
A Fragile Connection 

The arguments which follow amount to looking in a critical way at the internal 
evolution of maritime anthropology as a distinct subfield within social 
anthropology, seeking to explain why its practitioners did not initially engage 
in a more systematic collaboration with other scientists involved in tlie study 
of fisheries. 



The progressive emergence of maritime anthropology on the North Ameri- 
can academic scene in the 1960s and the 1970s paralleled a situation in which 
the identity of its members was not strong. As already noted by several 
 author^,^ this incipient phase was characterized by the extension of an 
ethnographic focus rather than the establishment of analytical devices for 
understanding the social dimensions of fishing. Reflecting a principle experi- 
enced in capitalist branches of production other than academics - relying 
upon a new product in order to expand the market and consumption spheres 
- the consolidation of maritime anthropology was to a large extent based on 
a false novelty. Even though some people questioned the usefulness of 
creating another subdiscipline, a majority of scholars implicity accepted the 
term and generated a growing body of literature on the ~ u b j e c t . ~  

Nevertheless, a lack of epistemological consistency, well illustrated by the 
wide variety of topics studied and the confusion prevailing between compara- 
tive studies and theoretical  construct^,^ did not help anthropologists to 
undertake exchanges with colleagues involved in disciplines which were well 
established in the study of fisheries, and who were already using sophisticated 
models. This created an asymmetric situation that became reinforced by the 
greater visibility of the latter scientists within the state apparatus linked to 
fisheries. 

Important also is that this process took place at a time during which the 
mother discipline, social anthropology, was itself characterized by a signifi- 
cant remodeling of its theoretical constructs. The prevailing culturalist and 
functionalist paradigms were progressively succeeded by renewed interests in 
evolutionism, transactionalism, ethnoscience, and symbolic anthropology. 
Economic anthropology simultaneously underwent a transition from formal- 
ism to substantivism and political economy. 

This internal diversification, while taking into account the lack of commu- 
nication between anthropologists and other scientists involved in fishing, 
exposed some contradictions since it too was based in interdisciplinary 
borrowings. Thus, while cultural ecology partly relied on findings of biology, 
nutrition, and botanical science, political anthropology was influenced by 
game-theory models and economic anthropology actively participated in 
internal debates taking place in formal and liberal  economic^.^ 

Why, then, did maritime anthropologists not undertake more active 
interchanges with marine biologists and economists at that time? I believe that 
in addition to the great ethnographic diversity anthropologists were faced 
with, and granting the apparently new anthropological object that maritime 
communities represented, this paradigmatic pluralism retarded the search for 
a more consistent theoretical apparatus for the study of the social dimension 
of fishing. And, besides anthropology's idiosyncratic status within the range 
of scientific disciplines related to fisheries development, this eclecticism 
contributed to the weak identity of maritime anthropology practitioners 
within the contexts of fisheries management and policy, which was not 
propitious for scientific exchanges and joint investigations. 

With time, especially due to a reappraisal of the importance of artisanal 
fisheries in the 1970s, maritime anthropologists, marine economists and 
others interested in the fisheries slowly undertook more significant interdisci- 
plinary collaboration about the effects of modernisation in fishing. However, 
the distance between anthropology and biology remained. In addition to 
strong differences at the level of their main scientific concern (natural 
resources versus human beings), I believe that as social scientists, maritime 
anthropologists had an intrinsic aversion to biological modes of explanation. 
This was rooted in the previous debates and criticism over the physiological 
content of early positivist approaches, be it Spencerian Evolutionism or 
Durkheimian functionalism. Given the preeminence of the biologists' advices 
in the conduct of fisheries, characterized in the 1970s by their even stronger 
presence in the state apparatus, many anthropologists could not accept the 
proposition that the rules based on a 'physiological normality' should serve 
as guidelines for establishing social and political ~ t ra teg ies .~  

These distorted views were, however, slowly changed when the 'tragedy of 
the commons' paradigm, first used to regulate captures among foreign 
countries after the extension of off-shore territories at the middle of the 1970s 
was extended to regional and local levels, affecting directly the regulation of 
fishing in communities in which anthropologists were already at ease.' 
Anthropologists then gained more credibility, possessing an expertise that 
scientists working at a macro and quantitative level did not have. Therefore, 
a stronger collaboration in both the academic and applied spheres began to 
grow. 

Despite this improved situation, however, there remains asymmetry be- 
tween social and bio-economic approaches to fisheries. The important issue 
here is not to engage in a sterile debate about the scientific superiority of 
various disciplines, but instead to understand the amplitude and range of 
distortions that still exist, regarding their respective operational possibilities. 
Without mentioning the greater political and social visibility of disciplines 
related to the bio-economy of fisheries, one has to admit that they have at their 
disposal, in terms of problem formulation, a far wider range of information 
and sources of funding. I have always been impressed, as an anthropologist, 
to see that in almost all national contexts, there exists more information on the 
types of fish species, their reproductive mechanisms, their migration and 
fragility, the types and lenghts of boats, the types and sizes of fishing gear, the 
range of capital assets and the volume and value of the catches than there is 
information on the people using the gear and catching the fish. Except for few 
statistics on the number of fishermen, there usually exist almost no data on 
their age, the number of their dependents, their migration patterns, technical 
qualifications, access to credit, social coalitions and links with other branches 
of production, and sources of revenues within the larger social division of 
labor. Quite simply, we possess a lot more information on marine species than 
we do on marine producers. 

It is in the reduction of these discrepancies that joint efforts should be made 



in the future. This process does not necessarily imply the disappearance of 
disciplinary barriers. Rather, it supposes a mutual internal critique leading to 
a recognition of the explanatory limits with which each discipline is faced. For 
instance, if biologists could develop a stronger concern for the producers' 
ethnoscientific and practical knowledge in fisheries, economists could reduce 
their tendency to 'naturalize' the labor force as a factor of production, giving 
more importance to the producers' view of economic planning and economic 
ends, and also develop a more balanced emphasis between production and 
distribution. And for their part, anthropologists should better objectivize 
their own 'social trajectory' in the fisheries by extending their research 
interests beyond the community level, and paying greater attencon to the 
bureaucratic sphere, thus promoting, within paradigms already existing in 
their discipline, better channels of communication with practitioners in 
neighboring academic fields. I will try to illustrate such a process with an 
example derived from development experiences in Costa Rica's artisanal 
fisheries. 

Economic Anthropology and Fisheries Development in Costa Rica: 
A Question of Problem Formulation 

Compared to the organizational features of fisheries in many Latin American 
countries, those of Costa Rica are still at an incipient stage of development. 
Its 6,500 fishermen averaged a total annual catch of less than 20,000 metric 
tons over the last fifteen years, this amount including the landings of 70 
draggers since 1970. With a production consisting mainly of shrimp and 
demersal species such as 'corvina' and 'pargo,' the activity represents 0.26O71-1 
of the gross national income, and fishermen form only 0.8% of the total active 
labor force. In addition, Costa Rica imports about 20% of the fish sold in its 
internal market places.8 

Taking into account the extension of its littoral zones, and especially the 
importance of its continental platform on the Pacific side, the wide variety of 
species encountered, and the nutritional problems which exist in several areas, 
no doubt production could be increased and the overall importance of fishing 
activity enhanced.' To be sure, numerous specific actions by national and 
international agencies have addressed the development of the fishing sector. 
Why, therefore, did none of these attempts succeed in fundamentally 
changing the situation? We use here as a case study one of the major 
interventions in Costa Rica fisheries, promoted jointly between 1976 and 1983 
by the Inter-American Bank for Development (BID) and the Costa Rica 
government. 

This project, originally launched in several Latin American countries to 
increase production in the industrial and artisanal sectors, focused invest- 
ments in fishing technology and infrastructure linked to landing and process- 
ing activities.I0 A sum close to $20 million (US), of which $6 million came 
from the Costa Rica government, was to be invested. Sixty percent of the 

amount was oriented towards fishing cooperatives in the artisanal sector. 
I Most of the investments consisted of buying and constructing boats, as well 

as support for a fish plant in Puntarenas and sea-port facilities in Guajiniquil, 
with the remainder earmarked for professional training of fishermen and for 
administrative purposes. A group from a national bank (Banco Anglo 
Costaricense) and various government agencies took charge of the planning 
and execution of the project. The implementation phase was originally 
designed to last four years. Nonetheless, it lasted eight years, and, in spite of 
this extension, ended up with only modest results. Only 33% of the initially 

I 
anticipated budget was used, the cooperative in charge of the promotion of 
much of the actions in the artisanal sector went into bankruptcy, and only 21 
of the 51 boats planned for the artisanal fisheries were built. Because of the 

I 
Iack of specialized training, the fishermen could not use these boats 
adequately, and their fishing efforts generated increased debts and loss of 
revenues. 

On balance, this important project, set up by international fishing experts 
and supported by large amounts of money, was a failure, not only at the 
financial level, but also at the level of fishermen's confidence in external aid 
and in the cooperative ideals. Now, in spite of some efforts of rectification by 
national and other international agents, many difficulties remain for the 
economic and social promotion of the sector. ' l  

Several lessons can be derived from these development projects. Most 
critically, their interdisciplinary basis remained incomplete, as they relyied 
most heavily on partial knowledge of the biological resources which was 
rooted in an almost unyielding faith in strict economic and administrative 
planning without any structured concern for the social dimension of the 
activity. By this, I mean not only a Iack of attention to the fishermen's cultural 
values, forms of organization, and degree of familiarization with the cooper- 
ative formula, but, above all, a lack of knowledge about and indifference to 
human contexts in which the activities takes place. 

The majority of the development programs that have been implemented in 
Costa Rica fisheries thus far share the following common characteristics. 
First, they were based on interventions that international institutions wished 
to export to underdeveloped countries in order to enhance their political 
visibility. Second, they were filtered through a national bureaucracy or 
internal agencies whose members have never thought about fishermen's 
values, since most staff members in these institutions are trained in academic 
fields dominated by formalist approaches that inevitably lead to the 'natural- 
ization' of the producer as an economic variable. Third, they constantly 
seeked to promote a cooperative model, itself stereotyped without verifying 
whether it was the most appropriate avenue in a given regional or community 
context. Even more dangerous was the concurrent establishment of fictitious 
cooperatives that functioned as bureaucratic offices, without significant 
administrative capacity but presumably representing the voice of the fisher- 
men.12 



Maritime social anthropologists, given their training and expertise in the 
social aspects of fisheries, could play a more active and positive role in the 
development of projects in this sector. I will illustrate this position by referring 
to a research project that a UniversitC Lava1 team is presently conducting on 
artisanal fisheries in the Gulf of Nicoya and the Peninsula of Guanacaste. 
Previous analysis of the failure of several development projects in Costa Rica, 
added to former research experiences in different cultural contexts, led us to 
rely on a framework aimed at examining the social diversity of artisanal 
fisheries in these regions. 

Diversification in Costa Rica Fisheries: Implications 
-, 

We were aware that the economic crisis at the beginning of the 1980s had 
caused major structural modifications which had destabilized the existing 
division of labor and encouraged agricultural producers to engage in artisanal 
fishing. Thus we aimed first at reconstructing the social trajectory of fishing 

Map 1 .  Costa Rica: Com1l7unities Selected for Study. 

as economic activity. Taking into account the nature the resources, equip- 
ment, labor force and the institutions in charge of the promotion of the 
activity, we reached a first level of comprehension that rendered us more 
familiar with the macro-evolutionary context of the fisheries sector.13 This 
effort was useful not only to better objectivize the present-day situation but 
to understand the structural marginality of the sector, a feature that remains 
a key variable for the elaboration of future interventions. 

Contrary to the rationale sustaining many development programs, we came 
to the conclusion that the evolution of fishing was more conditioned by 
external than internal factors. Its marginality at the economic and political 
levels led to a situation in which national policies were oriented towards the 
promotion of other activities, the conduct of which greatly affected the fishing 
industry. Agricultural fertilizers and industrial wastes increased pollution in 
the major fishing areas, namely in the Gulf of Nicoya. Access to credit became 
more difficult for the fishermen. Moreover, given the fragility of an 
agricultural production oriented towards external markets and the land 
concentration process that followed the economic crisis, primarily in the 
cattle-raising sector, many producers without former experience in fishing 
were drawn into the activity. So our initial effort to characterize the Costa 
Rica fisheries as a production process, with an approach derived from 
economic anthropology, greatly enriched our vision of the diversity existing 
among producers. At the analytical level, it was not helpful to simply 
distinguish artisanal from industrial fishermen or even to try to classify them 
according to the species captured. Of utmost significance in terms of practical 
interventions was the analysis of the depth of their involvement in the activity 
and consequently of the historical basis of their human capital. 

A second level of diversification, in addition to the identification of various 
productive cycles according to the labor processes in fishing, lay in the relative 
importance of fishing within the total occupational structure of the communi- 
ties themselves. In some communities, fishing represents the main occupation; 
in others, it has an ancillary character. Furthermore, this relativeness is itself 
embedded in a differentiated occupational structure, with the conduct of 
fishing varying according to the presence of agricultural, industrial, or tourist 
activities. From an anthropological point of view, this articulation would 
drastically change the economic planning attached to the activity, since it 
influences the availability of the pool of labor force at given periods and 
affects the channels of commercialization of the product. The presence or 
absence of a fishing cooperative in the community, in light of these elements, 
is of secondary importance.14 

A third level of diversification consists in the internal features of the 
domestic units involved in fishing. While in some communities, especially 
those with long involvement in fishing, the majority of producers belong to 
families in which fishing appeals to most of the male members, in others, only 
one member of the unit actively participates in fishing. This situation creates 
discrepancies and variations in the accumulation process and greatly affects 



planning and work continuity in the activity. With the increase in the total 
number of producers recently, in some communities we see the involvement 
of women in the acquisitive phases of the fishing activity, a situation that 
destabilizes former cultural patterns of gender relationships. 

A fourth level lies in the presence or absence of structured coalitions at the 
community or regional level through which producers' aspirations and claims 
are channeled. Let me mention here that I refer not only to cooperative but 
likewise to other types of group relations such at the existence, in several Costa 
Rica regions, of an Association for Development (Asociacion para el Desar- 
rollo) whose members actively participate in the municipal political sphere or 
on local committees of fishermen. Rarely referred to in the development 
projects, they nevertheless constitute significant social entities which are often 
characterized by a stronger stability and efficiency than their counterparts in 
the cooperatives. Concerning the latter form of organization, cooperatives, 
we have been impressed by its structural weakness, its negative history of 
implantation in some areas, its fictive character in others, and, in the overall, 
its promotion by resort to an 'agrarian model' that fails to take into account 
the unique character of fishing as a social and economic activity in a given 
communal setting. There exists, therefore, a great diversity and an unequal 
understanding of the social coalitions at work in Costa Rica fishing communi- 
ties. 

A fifth level of differentiation derives from the communities' historical 
degree of familiarization with national and international institutions. Greatly 
influenced by the geographical location of the communities and the existing 
transport facilities - which, for example, affect the supply of equipment and 
the marketing of the product - this situation gives rise to a context in which 
some communities have already experienced various 'external' or 'directed' 
interventions while others have been consistently neglected. In either context, 
given the failure of several projects, greater attention should be paid to the 
people's cultural schemes and conceptions of bureaucratic actions. This 
demands a more careful examination of the social and ideological setting in 
which the promotion of a project can be done and a better identification of the 
cultural channels through which initial information can be transmitted.15 

Finally, in Costa Rica fisheries, especially on the Pacific side, a strict 
correspondence between politico-administrative and ethnic boundaries does 
not exist. The people living in the Guanacaste Peninsula share a remote but 
otherwise common affiliation with the indigenous Chorotegan culture. Even 
though this affiliation was somewhat attenuated by the integration of this area 
into the Costa Rica nation during the last century, it remains, at some 
ideological and referential levels, an important factor explaining the fisher- 
men's reluctance to engage in regional coalitions which crosscut their former 
cultural boundaries. l6  

Summary and Conclusions 

This brief suggestion of the social diversity of artisanal fishing communities 
in Costa Rica shows that, depending upon the variables taken into account, 
problem formulation within development projects can lead to very different 
hypotheses and concrete solutions. On the one hand, the communities can be 
thought of as relatively identical and homogeneous social groupings in which 
there is no need for comprehending their internal components. In these cases, 
a few statistics on the demographic and occupational structures might be 
judged a sufficient basis for grasping social dynamics. On the other hand, 
efforts can be made to deepen our knowledge of this dimension and to increase 
one's control of variables that play a key role in accepting or rejecting 
interventions. 

Rooted in an economic-anthropology framework, our vision of interdisci- 
plinarity in fishing implies the existence of strong interactions between the 
technical and social aspects of production, while emphasizing the need to 
understand the genesis of present-day situations and the ideological setting 
that moulds them. At the operational level, this orientation does not mean the 
reliance on research efforts that would last almost indefinitely or which would 
constitute a form of pure, ongoing ethnography. Rather, it suggests the need 
for more middle-range and controlled comparisons suited to the identification 
of the structural variables at work in a given regional context, a procedure 
with which social scientists involved in fishing are familiar. 

Without meaning to put forward too strong an analogy, the reproduction 
of the 'social biomass' also responds to certain rules, the content of which 
varies according to such things as the 'social climate,' 'population pressure,' 
'individuals' migration patterns,' and the extent to which authorities are 
aware of their preservation needs. In this regard, the action of social scientists 
would be useful for establishing 'quotas' for certain types of development 
projects in fishing. 

Notes 

1. The research in Costa Rica was supported by a grant from the Social and Humanities Council 
of Canada for the period between June 1989 until May 1992 (Nr: 410-89-1370). I express my 
gratitude to the team members (E. Lopez, E. Houde, C. Benazera, M. Chavez, D. Roy and E. 
Breton) for their support and comments. 

2. For the syntheses of the history of maritime anthropology, see Acheson (1981); Breton 
(1981); Diaw (1983); Galvan (1984); Fernandez (1988); Breton and Lopez (1989). 

3. Bernard (1976) criticized the term 'maritime anthropology,' arguing that there was no need 
for an additional subdiscipline within social anthropology, but he was not followed by many 
people. Others advocated establishing this new field of studies, insisting on the unique character 
of maritime adaptations and the great specificity of maritime cultures. For example, see Smith 
(1977). 

4. As it frequently happens in the expansion of the 'academic market,' the consolidation of 
maritime anthropology gave rise to a proliferation of collections, which incorporated a wide 



range of ethnographic facts but without introductions or conclusions that would specify the 
conceptual issues at work. See, for instance, Casteel and Quimby (1975); Smith (1980). This 
greatly contrasts with more recent studies which include discussions of the conceptual basis upon 
which the contributors rely (e.g., Journal of Canadian Studies (1984); Marchack and Guppy 
(1987) and Pinkerton (1989). 

5. The diversity is found, for instance, in the work of Davenport (1960), using game-theory 
analysis for the study of Jamaican fishermen, Charest (1979), discussing the political organization 
of marine producers located on the Lower North Shore of the St-Lawrence, and Bourgoignie 
(1972), relying on an ethnoscientific approach in his study of the Dahomey fishermen. These 
examples could be greatly multiplied, and are characterized by approaches that, even though they 
are influenced by paradigms at work in other disciplines, barely refer to the need for 
interdisciplinarity in the social study of fishing. 

6. One can ask to what extent B.J. McCay, an anthropologist who did intensive'field work in 
American fisheries, was influenced by this premise when, within the cultural ecology paradigm, 
she promoted the use of the term 'people ecology' (1978). 

7. Many references now illustrate adequately this changed situation. For instance, see Kearney 
(1984); Lamson and Hanson (1984); McCay and Acheson (1987); Pinkerton (1989); Davis and 
Jentoft (forthcoming). It is also worthwhile to mention that as early as 1977 R. Andersen wrote 
a seminal essay aiming at promoting dialogue between social scientists and applied researchers in 
fisheries. 

8. Bermudez and Pacheco have published various statistical and economic studies on the Costa 
Rica fisheries (cf. 1987, 1983, 1981). 

9. Close to 90% of the national production is concentrated on the Pacific side, in the area of 
the Gulf of Nicoya, where there exist about 60 fishing communities. 

10. At the beginning of the 1970s, Latin American countries produced between 10% and 15% 
of the world total fish catch. The BID (Inter-American Bank for Development) intended to 
promote fisheries development in 19 countries, with a total estimated budget of $530 million US, 
of which $218 million would come from external aid. The global project aimed at increasing by 
46,000 the number of new jobs in fishing and the volume of production of the 2,000,000 Latin 
American fishermen from 3 to 18 metric tons a year (Pacheco and Bermudez 1984). 

11. In addition to this extended project, Costa Rica fisheries have been the object of several 
interventions. Given the relative political stability of the country, international institutions are 
omnipresent in rural areas. In fishing, international projects were conducted by Japan, China, 
Spain, and more recently Canada (CIDA: Canadian International Development Agency and 
IDRC: International Development and Research Center). A Canadian NGO (Non Governtmental 
Organization) is presently engaged in a $2 million project in the Gulf of Nicoya. 

12. Of about 25 fishing cooperatives created since the mid-seventies, a dozen or so still exist, 
some of them operating with great difficulties. 

13. Seven months of individual research have been done by the team members during the first 
phase in the summer of 1989. They produced a preliminary report distributed afterwards among 
various Costa Rica institutions. 

14. Our research includes the study of four communities (Pochote, Chomes, Playa del Coco, 
and Nosara), each characterized by specific types of fishing (mangrove, coastal, and aquacul- 
ture), with populations ranging from 150 to 2,000 individuals which in turn are embedded in 
diversified occupational structures. 

15. The negative trajectory linked to the development of fishing cooperatives in Costa Rica 
strongly effects the fishermen's response to external aid. If the promotors are ready to provide 
them with money or equipment, they will not hesitate to engage in the cooperative formula, well 
aware, however, that it will not drastically modify their habits and thinking. More effective seems 

to be the recently established fishermen's committees set up by the Ministry of Agriculture 
through which the producers can benefit from discounts on the price of gas and have more say 
in the management of their local resources. (COLOPES: comites locales de pesca). 

16. The case is very obvious in the southern part of the Guanacaste Peninsula, an area which, 
at the politico-administrative level, depends upon the Province of Puntarenas. Several informants 
could not explain the rationale for such a delimitation without mentioning the political weight of 
a mercantile bourgeoisie in the town of Puntarenas which wished to take advantage of a rich and 
close territory, largely unexploited at the time administrative limits were defined. But culturally 
speaking, several inhabitants mentioned their Chorotegan roots and consider the town of Nicoya, 
located at the center of the Peninsula, more representative of their former culture. 
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Insidious Rartionallities 
The Institutionalisation of Small Boat Fishing 
and the Rise of the Rapacious Fisher 

Anthony Davis 
St. Francis Xavier University, Antigonish 

ABSTRACT This essay contends that the Atlantic Canadian small boat fishery is being 
systematically dehumanised as the socio-economic and organisational conditions in which 
fishers work become ruled by capitalist-industrial formal institutions and their rationali- 
ties. More specifically, small boat fishers, largely participating in an owner/operator and 
small community referenced fishery, are driven from deeply rooted attachments and 
tnodus operendi articulated in familial and familiar social conditions to sharp-edged, 
self-interested utilitarian rationalities as their livelihoods become dependent upon and 
expressive of the imperatives and logic of capitalist-industrial formal institutions sucll as 
government and board-based representative organisations. Canadian federal government 
management interventions, the rise of representative organisations, and small fisher 
responses are examined through social historical and case study means for the purposes of 
investigating this contention and illustrating key moments in the process. 

Introduction 

The Atlantic Canadian fisheries are currently in the convulsions of yet another 
socio-economic crisis. While not the only factor, tremendous expansions in 
the capacity to catch and process marine resources, particularly since the 
declaration of the 200 mile economic management zone, have precipitated 
over-exploitation of resources and, possibly, ecological/environmental dam- 
age resulting in dramatic declines in groundfish stocks. This situation has left 
many small boat as well as industrial-scale fishers and fish companies without 
access to sufficient resources. Consequently, boats and plants now lie idle for 
lengthy portions of the year, and increasing numbers of catching and 
processing operators throughout Atlantic Canada are finding themselves 
unable to continue in the industry. As possessors of technologically sophisti- 
cated, specialised fishing capacity and its accompanying debt, numerous small 
boat owners face the prospects of either marginal incomes or creditor 
repossession since buyers for idled vessels and fishing licenses are few and far 
between. Many fisheries dependent communities are experiencing unemploy- 
ment levels of such magnitude that their future as anything more than 
retirement villages is being placed in jeopardy (Department of Fisheries and 
Oceans 1989). 

It is my contention that this crisis has been facilitated and expedited by 
transformations in the small boat sector, wherein owner/operators have 
undertaken the widespread adoption of industrial fishing practices and their 
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associated organisational forms and world views. In essence, the brand of 
utilitarian rationality particular to industrial capitalist market systems has 
been woven systematically into the socio-economic fabric of the Atlantic 
Canadian small boat fishery and its communities. 

While always thoroughly integrated in the capitalist industrial market and 
class systems at the level of exchange, small boat fishers mainly engaged in 
fishing for their livelihoods rather than to accumulate capital. That is, the vast 
majority fished in order to satisfy their material and social requirements. 
Moreover, they recognised and expressed, in their behaviour more so than in 
their words, the necessity to fish in a manner which did not jeopardise the 
livelihoods of others and which did not inhibit access to livelihood for others. 
Equipped with more or less the same technical ability an$ know-how, 
socio-economic distinctions between small boat fishers within harbours arose 
situationally rather than substantively, expressing differences in factors such 
as work motivation, luck and risk taking. Rarely would such distinctions be 
derived from circumstances that violated the livelihood interests of others. 
Moreover, their sense of collective interest and collective destiny construed 
the small boat fishers' approach to and organisation of fishing. It also 
influenced within harbour fisher relations as well as the broader fishing 
communities' social dynamics (Acheson 198 1; Andersen 1979; Davis 1984; 
McCay and Acheson 1987; and Pinkerton 1989). 

The last twenty years in particular have seen considerable pressure brought 
to bear on these localised practices and norms. Federal and provincial 
government fisheries management and industrial development policies, 
changes in industry structure such as the movement away from salt fish and 
towards fresh and fresh-frozen fillets, and the thorough immersion of rural 
coastal communities in urban-referenced ideology through vehicles such as 
consolidated schooling and mass media are among the key vehicles that have 
facilitated the ascendency of competitive utilitarian rationality among fishers 
and in coastal communities. Competitive utilitarian rationality has become 
predominant in fisher decisions to invest in expanded capacity and to 
specialise in mass harvesting approaches to resource exploitation, thereby, 
expediting intra-occupational and intra-community differentiation and the 
current resource crisis (Davis 1991; Environment Canada 1976; Government 
of Canada 1983; Department of Fisheries and Oceans 1989; Sinclair 1983; 
1985; and Thiessen and Davis 1988).' 

In order to develop the argument this essay opens with a brief presentation 
of recent developments concerning the professionalisation and institutionali- 
sation of small boat fishing. Here an emphasis is placed on fisher-government 
relations. This is followed by a presentation and analysis of some interview 
data concerning membership opinions, attitudes and attachments to an 
independent small boat fisher co-operative in Eastern Nova Scotia. These data 
are employed to illustrate the character and expression among many small 
boat fishers of competitive utilitarian rationality. These data are also 
employed to suggest avenues of interpretation regarding the characteristics of 

response associated with whether or not co-op members also belong to a 
fishers' trade union. 

Professionalising Small Boat Fishers 

Notably, the rise of competitive utilitarian rationality among small boat 
fishers is coupled with the push to professionalise small boat fishing. In 
Canada, national surveys over the last three decades concerning the socio- 
economic status of occupations have reported fishing consistently in the 
bottom quarter of the occupational status system (Pineo and Porter 1967; 
Pineo, Porter and McRoberts 1977; and Blishen, Carroll and Moore 1987). 
Low in status, fishing and fish processing occupations are thought of as 
minimal skill pursuits, jobs done in the main by persons with a poor formal 
education and few alternatives. In short, these are viewed as occupations of 
last resort. 

While some of these perceptions persist, considerable resources have been 
directed toward 'professionalising' fishing occupations, especially fishing 
itself. For instance, achievement of 'professional status' by fishers was 
identified as one of the key strategies in the new fisheries management policy 
proposed in 1976 (Environment Canada 1976:66). In large measure, profes- 
sionalisation of fishing has been an objective of federal government develop- 
ment policy predicated on the notion that the small boat fishery must be made 
economically effective. 

The effective matching of fishing effort to the resource ... require[s] a fair and practical 
means to distinguish the professional fisherman from the casual participant that is, to 
differentiate between the full-timer and the part-timer ... the fishery cannot possibly 
support all those who now claim to be fishermen (Government of Canada 1983:215). 

Economic sensibility, in turn, is taken to mean consistent in organisation and 
performance with industrial capitalist market-driven dynamics. That is, small 
boat fishers would become professional once their livelihoods were derived 
from an organisation of production and occupational relations embodying a 
small business ethos as well as the efficiencies of economic competition. 

To this end, the federal and provincial governments initiated training 
programmes, beginning in the mid-seventies, in areas such as accountancy, 
small business operations, and taxatioo/fiscal planning. These courses were 
designed for delivery within coastal communities during the winter months. 
While providing useful information, these programmes were also intended to 
seed and nurture the ethos of approaching fishing as a small business 
enterprise rather than simply as a way to make a living (Government of Nova 
Scotia 1972-85). Inherent in the new ethos was the rationality of competitive 
utilitarian individualism, the presumption that business enterprises are neces- 
sarily locked in competition with each other in their pursuit of scarce 
economically valuable goods; the idea that success is measured by the ability 



of individual enterprises to maximise their portion of available wealth; the 
notion that future economic success in the fishery is contingent upon the 
ability of fishers to approach their occupation as professional small business 
operators. 

Wedded to this ethos embodied in the government industrial development 
policy were measures prescribing access participation in regulation and in 
management. For instance, throughout the late sixties and seventies various 
government-fisher committees were required by the federal Department of 
Fisheries and Oceans (DFO) to recommend terms and conditions of fisher 
access and participation. Out of these meetings came the bonafide fisher 
designation, reserving primary access to participants who derived a substan- 
tial portion of their yearly income from fishing. These were to-be considered 
the professional small boat fishers. Part-time, seasonal participants in specific 
fisheries such as lobster fishing were at first systematically constrained 
through special regulations prescribing the amount of gear they were permit- 
ted to deploy. Eventually, many part-timers were eliminated as the DFO 
refused to issue the necessary licenses to those without bonafide status (Davis 
and Thiessen 1988; and MacDonald 1984). 

Of singular importance in this illustration is the setting within which the new 
policy decisions and recommendations were developed. Basically, it entailed 
a DFO constituted formal committee composed of fishers from various 
sectors, DFO policy and science officials, and others of expert and vested 
interest status including representatives of fishers' organisations such as 
co-operatives, associations and unions. These committees have since evolved 
into various management consultative mechanisms fully incorporated within 
the DFO and its policy formation and implementation processes (Department 
of Fisheries and Oceans 1985, 1988, 1989). Of course, fisher participation in 
the committees was and remains legitimatised by the assumption that these 
bodies constitute the basis whereby DFO consults directly with industry 
professionals before designing and implementing policy. As a stage in 
professionalising the occupation of commercial fishing, these committees 
formalise consultative processes and dynamics within institutional settings 
invented for this purpose, institutional settings foreign to most small boat 
fishers and their communities. 

Moreover, representation in these institutional settings remains contingent 
upon bonafide fishers nominating or electing peers from among categories of 
participants largely specified by DFO, categories which largely reflect geogra- 
phical location and sector participation, that is, the type of fishing gear used 
in conjunction with locational factors (e.g., inshore, midshore and offshore) 
and business characteristics (e.g., corporation, independent fisher). Sector 
representation was, from the outset, designated as a key element of fisher 
participation in the consultative process. From the DFO point of view, the 
industry is comprised of different groups defined by differences in technology 
and scale that compete for the resource and that are, as a result, often in 
conflict with one and another. This approach represented a large step in the 

direction of legitimising and concretising sector divisions, beside the existing 
differences between livelihood and accumulation approaches, as 'real' organ- 
isational elements in the fishery. Moreover, in addition to being legitimised 
and concretised within the formal institutional setting, sector divisions have 
become definitive frames of reference and now underlie fishers' categorical 
thinking about their industry. Now, not only is the participant a bonafide 
fisher, he/she is also a bonafide, professional longline, gill net, lobster, drag 
net, crab or scallop fisher. These developments further facilitate fundamental 
transformations in the world view, behaviour and social organization of small 
boat fishers, transformations signifying the ascendency of a competitive 
utilitarian rationality (MacInnes and Davis 1991). 

The determination of representation on consultative committees, not to 
mention order among participants in the industry, provided impetus for 
federal and provincial government fisheries departments to encourage inde- 
pendent small boat fishers to form organisations through which they could 
pursue their interests and assure themselves a voice at government-industry 
councils. Throughout the seventies and eighties numerous organisations have 
arisen which purport to represent a body of independent small boat fishers. 
While most of these are associations organised along either geographical 
and/or sector participation lines (e.g., The Eastern Fishermen's Association, 
the Cape Breton Island Fishermen's Association, the Southwest Nova Scotia 
Inshore Longliner's Association and the like), several trade unions, particu- 
larly the Maritime Fishermen's Union (MFU) and The Canadian Automobile 
Workers Union (CAW), have had notable success in presenting themselves as 
representative voices (Clement 1986). The MFU, an organisation which arose 
during the mid-seventies from the struggles of Northeast New Brunswick 
Acadian small boat fishers, styles itself as concerned exclusively with organi- 
sing Maritime small boat fishers in order that they have effective leverage in 
shaping economic and occupational futures (Theriault and Williams 1986). 
Regardless of the organisational form of preference, the DFO insisted that 
fisher participation on its consultative bodies be representative, whether 
derived from special pan-fisher elections or interest group formations. Either 
way, the voices of small boat fishers had to be derived from formal 
organisational contexts and institutionalised processes, the only references 
and processes sensible to the DFO and other governmental-industry agencies. 
Indeed, the ability of small boat fishers to form themselves into such 
organisations was considered indicative of the extent to which participants 
had matured as professional, independent business operators. After all, to be 
professional is to recognise that your particular interests, within the crucible 
of industrial capitalist dynamics, are furthered by working through institu- 
tions that provide voice which is especially necessary when other participants 
in the fishery are seen as competitive and antithetical to one's own particular 
goals. 

Central to the professionalisation and institutionalisation of small boat 
fishers are the government access and resource management initiatives, such 



as limited entry licensing and quota allocations. Stock collapses in the late 
1960s and early 1970s created an industry crisis which compelled government 
to de-emphasise industrial development and focus upon the creation of stock 
and access management strategies. For the first time, the central problem of 
the industry was redefined as too much capacity uncontrollably pursuing too 
few fish. Consequently, the federal government developed policies intended 
to constrain fishing effort to within the biological capacity of the stocks to 
bear specific rates of exploitation. 

Replacing the view that argued for the necessity to modernise through the 
adoption of new and better technologies was a biologically-grounded perspec- 
tive that insisted the industry had too many fishermen pursuing too few fish. 
The solution for this problem was believed to reside in the development of a 
more refined, sophisticated and comprehensive management regime that 
would limit access to marine resources through mechanisms such as licenses 
and quotas. With this change came a much greater emphasis by government 
on 'policing' fish catching and processing activities in order to assure 
compliance with the regulations. 

By the late seventies, commitment to this approach of fisheries management 
had become thoroughly entrenched. Now the thrust of government policy was 
to regulate precisely the exploitative effort directed at marine resources by 
making participation the specific fisheries with particular technologies contin- 
gent upon the annual provision of governmentally issued licenses. Entry into 
fisheries such as scallop, lobster, shrimp, and snow crab, as well as those 
employing mobile gears (seine and drag nets), is only possible today after 
obtaining the necessary government issued limited entry permits which are 
commonly purchased from retiring fishermen for tens of thousands of dollars 
(Department of Fisheries and Oceans 1989; MacDonald 1984). Added to the 
capital cost for a boat and fishing equipment, this licence 'investment' assures 
that new entrants begin with a debt load that can only be serviced through high 
volume catches and heavy exploitative pressure on ocean resources and 
environments. Indeed, a fishing strategy solely expressing the individual needs 
and goals of the captaidowner, over all other concerns, must come to the fore 
in a set of circumstances shaped by debt servicing pressures. After all, it is the 
individual captaidowner who is professionalised, who benefits from and is 
targeted in government management and development programmes, and who 
must satisfy livelihood needs and enterprise costs. In short, government 
management and development policy assures that the self-interested harvester 
upon which the policy is predicated comes to dominate the socio-economic 
profile of the fishery, thereby creating fishers as pirates (Davis 1991; Davis 
and Thiessen 1988; and Sinclair 1983). 

Of course, many fishers, especially those middle-aged and younger, have 
done little to resist and much to accelerate the industrialisation/professional- 
isation process. As they have entered the fisheries as captains and owners, 
these participants have demanded the latest and the best in boats, engines, 
electronics and equipment. Fueled by promises of endless prosperity following 

the declaration of the 200 mile zone and buoyed by access to 'cheap' (low 
interest) money through provincial loan boards, many fishers have displayed 
an almost insatiable appetite for new capacity throughout the late seventies 
and early eighties. Thus, by the time caps were slammed into place in the 
mid-1990s the new fishing capacity and the debts it represented were in place 
and fishing, fishing at a pace and with an avarice previously unseen in the 
Atlantic Canadian small boat fisheries (Davis and Kasdan 1984). Competitive 
utilitarian rationality was well seeded and nurtured by these developments, 
developments that have placed the concerns and interests of individual small 
boat captain/owners front and centre in industry dynamics. 

Government management programmes, particularly limited entry licen- 
sing, are imposing rules governing access and participation without regard for 
local-level conditions and practices. In the process, these initiatives are 
fundamentally altering the social topography of the fishing occupation. First 
and foremost in this process is the impact of government management 
programmes upon the social organisation of community- and familial-based 
fisheries. 

In such fisheries key aspects of the decision-making processes are governed 
by an informal, locally-specific, system of rules worked out by the generations 
of fishers who have exploited ocean resources from particular harbours. 
These rules affect numerous areas of fishing activity. In many instances they 
define the boundaries of harbour-specific fishing grounds. In addition, these 
rules regulate certain aspects of exploitative behaviour. For instance, they 
specify the types of fishing gear permissible (e.g., hook and line as opposed 
to drag net or large mesh gill nets). Often these rules stipulate who can fish the 
ground (the persons from 'our' harbour). They also spell out expected 
behaviour, e.g., you don't sell 'tinkers' (undersized lobsters), you don't touch 
another person's gear, and you don't interfere intentionally with another 
person's gear (i.e., set lines or traps on top of someone else's, drag a net 
through set gear, and so on). 

Persons who persistently transgress the rules suffer consequences ranging 
from verbal warnings, through tit-for-tat reprisals, to outright destruction of 
their capacity to fish. Regardless of reputation, economic worth or other 
measures of occupational success, individuals are expected to reflect in their 
words and deeds respect for these experientially-based and consensually- 
derived, local-level procedures. In effect, the rules constitute a fisher- 
generated access and use management system. As with the most management 
systems, this one constrains the expression of individualism by attaching 
conditions to participation, conditions which define the points at which 
'rugged individualism' is subordinated to collective interest. This is particu- 
larly the case when the actions of individuals jeopardise the ability of other 
fishers to make their living from fishing (McCay and Acheson 1987; 
Pinkerton 1989). 

Limited entry licensing and other management programmes focus on 
controlling individual enterprises and their owners. This frame of reference is 



entirely different from and at odds with the familial/community context 
prevalent among fishing people. The definition and allocation of access and 
participation resources in terms of individual participants and enterprises is 
contrary to occupational and community-based solidarities and regulatory 
regimes. The local-level, community-based social framework exercises a 
diminishing influence in terms of construing participation, The key now is for 
each individual to obtain the necessary permits and resources. Local interper- 
sonal relations among peers have become irrelevant to whether or not a person 
obtains desired resources from government dispensaries. Now the social field 
is institutional, and bureaucratic, largely the antithesis of the familial and 
communal-based essence of the livelihood flishery. Success in this field of 
action demands skills and points of reference substantially different than 
those associated with getting along in the pre-government access management 
era. 

The successful fishers are increasingly those adept at pursuing personal 
objectives through bureaucratic systems. An individualised point of reference 
is now taking precedence over the community basis of occupational solidarity. 
That is, with economic and occupational outcomes becoming contingent upon 
access to state-controlled resources, fishers are adopting strategies that are 
necessarily self-focused an orientation which policy makers always assumed 
was an inherent feature of these rugged individuals. In short, government 
management policies, which were predicated on the premise that fishers were 
irresponsible self-seekers and, thus, prone to over exploit ocean resources, 
have created the very conditions necessary to fulfil their prophecy. With the 
basis of occupational and community solidarities becoming irrelevant to 
economic outcomes, fishers, as professionalised and institutionally refer- 
enced individuals, increasingly look to government agents for resources, 
participatory licenses and problem solving. 

The specific quality and character of the presence of these processes is 
underlined in the brief discussion and analysis of the attitudes, opinions and 
attachments of fisher members concerning their independent fisheries co- 
operative. 

An Iliustrative Case 

A study of membership attachment to and participation in an independent 
Eastern Nova Scotian small boat fisheries co-operative was conducted during 
the summer of 1988. The extent to which the Co-operative's membership is 
affiliated with the Maritime Fishermen's Union (MFU) was documented 
through the course of interviews. For the purposes of illustrating competitive 
utilitarian rationality and its institutionalisation within the small boat fishing 
sector, the data discussed below contrasts the attitudes, opinions, and 
involvements of union affiliated co-op members with those of the unaffiliated 
membership. The assumptions guiding this exercise are, first, that union- 
affiliated members are more likely to be involved in and supportive of formal 

institutional mechanisms than are non-affiliated co-op members. Second, 
union-affiliated co-op members are more likely than unaffiliated members to 
consider formal institutions as necessary to representation and as appropriate 
vehicles for their specific individual economic interests. 

The North Bay Fishermen's Co-operative (N.B.F.C.) arose in the early 
1980s from the ashes of the Ballantyne's Cove, Antigonish County, Nova 
Scotia branch of the United Maritime Fishermen's Co-operative. Co-opera- 
tive forms of organisation have a long history in this area, one which begins 
with the Antigonish Movement during the late 1920s and early 1930s. Coastal 
communities along the shores of St. Georges Bay and Northumberland Strait 
were among the early participants in the Antigonish Movement, a social 
movement which stressed self-help and co-operative organisation and which 
was initiated by several Catholic priests based in the St. Francis Xavier 
University Extension Department. 

The St. Georges Co-operative based in Ballantyne's Cove was begun within 
this context. By the early 1950s, the fish processing and lobster marketing 
segment of its business were transferred to a county-wide fishers co-operative, 
the Antigonish Fisheries Co-op (A.F.C.). This, in turn, affiliated with the 
United Maritime Fishermen Co-operative (U.M.F.), an umbrella organisa- 
tion developed as a vehicle within and through which local producer fishing 
co-operatives could concentrate their marketing and economic interests. 
However, once the A.F.C./U.M.F. business relationship failed, owner/ 
operators in the St. George's Bay area formed the N.B.F.C. This co-operative 
purchased the A.F.C./U.M.F. office and processing facilities at Ballantyne's 
Cove. Since its inception in 1983, the N.B.F.C. has developed new facilities 
and aggressively pursued market opportunities. At the time the study reported 
herein was being constructed, the N.B.F.C. had sixty-one members fishing 
out of a number of ports, the major ones being Cribbon's Point, Ballantyne's 
Cove and Araisag/Lismore. 

Fifty-one of the sixty-one members participated in the study. Of these 
members, thirty-one (60.8%) reported that they also belonged to the Maritime 
Fishermen's Union (M.F.U.). The remaining twenty members did not report 
any organisational affiliations other than the co-op. Notably, the M.F.U. 
fishers are, on average, younger (74.2% forty-five years of age or younger) 
and the possessors of more formal education (55.8% with vocational or 
university training) than co-op members who do not belong to the M.F.U. 
(50.0% are over forty-five years of age, while 40.0Vo have vocational school 
or university training). The trends in these data predict that M.F.U. co-op 
members are more likely than unaffiliated co-op members to have undergone 
capitalist industrial enculturation of the sort which both seeds and nurtures 
competitive utilitarian rationality such as has been documented to be elemen- 
tal in formal schooling and exposure to mass media. 



Co-operative Attachments? 

Strnit I d 

L I 
Map 1. Ballatityne's Cove and Environs. 

Table 1 provides a comparative profile of union and non-union co-op 
members' opinions, attitudes, and involvements concerning the fisheries 
co-operative. As indicated in the table, union-affiliated members are much 
more likely than unaffiliated members to attend co-op meetings (80.6% versus 
40.0% respectively) and to hold official positions within the co-operative 
(41.9% versus 20.0%). Union members are also much more oriented than 
unaffiliated members towards participation in formal organisations. Of 
course, their membership in the union in addition to co-operative membership 
is testament to this. 

While around two in every three of both the union and non-union members 
think that the co-operative represents their needs and concerns, three in every 
four non-union members, but only a little more than one in three union 
members, claim that the co-operative is satisfying their needs and concerns. 
One interpretation of this difference is that union members, having closer 
affiliation with institutional vehicles for pursuit of their interests, have more 
specific and demanding expectations of institutional performance than do 
unaffiliated members. Ironically a much larger proportion of non-union than 
union members report feeling that they are neither consulted enough about the 
co-operative's plans and initiatives (85% as compared with 45.2%), nor kept 

Table 1. Cotnparative Profile of Union and Non-Union Members for Selected Categories of 
Opinions, Attitude and Involvetnent Concerning the Cooperative. 

Categories Membership 
MFU Members Non-MFU Members 

(N=31) (N = 20) 
Yes No Yes No 
Vo Vo vo vo 

Attend Meetings 
Held Official Position in Co-op 
Co-op Represents Needs and Concerns 
Co-op Satisfying" Needs and Concerns 
Members Consulted Enough"' About Plans 
and Initiatives 
Members Kept Adequately Informed' 
Would Sell to Other Fish Buyers 
Members Should be Required to ~ i v e  Time 
to the Co-op 

T test results 
.001 

" .01 .*. .05 



adequately informed (85.0% as contrasted with 62.0%). Union members 
greater tendency to attend meetings and hold official positions no doubt 
positively influences their assessment of whether or not they are consulted and 
informed sufficiently. Active participation also explains, in part, union 
membership dissatisfaction with the co-operative's attention to their needs 
and concerns. Knowledge of the particulars concerning plans and activities 
allows union members to contrast the co-operative's performance and 
intentions with their particular expectations. Conversely, non-union mem- 
bers, while largely unsatisfied with the extent to which they feel that they are 
kept informed and consulted about plans and initiatives, have lower and more 
immediate expectations than union members regarding the co-operative, 
especially expectations which are being satisfied through sale>f their catches 
at acceptable prices. 

~ o t a b l y ,  on the question measuring satisfaction with selling their landings 
to the co-operative, greater numbers of non-union than union members 
indicate ambivalence. For instance, in response to the question 'If another fish 
buyer were to set up here offering higher fish and lobster prices, would you 
sell to them?,' almost one in two non-union members indicate that they would, 
while less than one in three union members were so disposed. Furthermore, 
fully 93.5% of union affiliated members claim they are satisfied with selling 
to the co-operative as contrasted with 65.0% of the non-union members (cf. 
Table 1 and 2). Again the union affiliated co-op members, when compared 
with non-union members, indicate a much stronger attachment and loyalty to 
formal institutions as vehicles necessary to furthering their specific interests, 
even while registering significant dissatisfaction with co-operative perfor- 
mance in regard to their needs and concerns. 

This interpretation is further reinforced by members responses to questions 
concerning the extent to which they are prepared to trust the co-operative's 
management and to sublimate individual interests to institutionally situated 
prerogatives. For example, almost one in three of the union affiliated 
members agreed that the co-operative's management knew what was best in 
terms of financial matters. Not one of the non-union members agreed with 
this statement. Over two in three union members indicate satisfaction with the 
co-operative's management, while less than one in two non-union members 
are so disposed. While less than ten per cent of both union and non-union 
members indicated they would transfer a fishing license to another co-op 
member, surrender a license, or reduce their fishing capacity if these steps 
were judged by the membership to be in the interests of the co-operative, 
almost two in three union members, as contrasted with less than one in three 
non-union members, would agree to reduce their fishing effort. Moreover, 
almost one in three union members claimed that they would allow the 
co-operative to hold and distribute fishing licenses and fishing quotas. 
Contrarily, little more than one in ten non-union members were disposed 
favourably to this scenario. In short, few of the non-union co-op members 
indicate that they are prepared to invest in or entrust their self-interests to the 

co-operative, especially its decision-making and judgement dynamics. In 
contrast, many union-affiliated members indicate that they are prepared to do 
this. 

While it could be argued that these data indicate non-union members are 
more individualistic than their union counterparts, virtually identical negative 
responses to the scenario of surrendering licenses and reducing fishing 
capacity suggests a different interpretation. Both union and non-union co-op 
members are adamantly protective of their individual prerogatives, particu- 
larly as these regard government regulated access to and participation in 
fishing. But, there is a fundamental difference in the rationality of the 
individualism evident in their orientations. On the one hand, the rationality . 
of the non-union co-op members' individualism expresses the notion of 
untrammelled independence, a world view in which sublimation to institu- 
tional/formal organisational dynamics contradicts, erodes, and fetters inde- 
pendence. With this category of membership, the co-op is not to be trusted 
beyond its role to address immediate needs and concerns. Certainly, these 

Table 2. Cotnparative Profile of Unioti and Non-Union Metnbers for Selected Categories of 
Opinions, Attitude and Involvet~ient Concerning the Cooperative. 

Categories 
Membership 

MFU Members Nan-MFU Members 
(N =31) (N = 20) 

Yes No Yes No 

m. 4" 070 070 
7 U . "  

29.0 71.0 
- 

Management Knows Best 
100.0 

Satisfied with Co-op Management 67.7 
32.3 45 .O 55.0 

-. --- 

Satisfied with performance" of Federal 
Officials 22.6 77.4 60.0 

40.0 

Satisfied with Performance of Provincial 
Officials 46.7 53.3 

68.4 31.6 

Satisfied with Selling" to the CO-OP 
93.5 6.5 65 .O 35.0 

Would Reduce Fishing Effort"' if in 
Interests of the Co-op 

64.5 35.9 31.6 
68.4 

Would Allow the Co-op to Distribute 
Licences/Quota 29 .O 

71.0. 10.5 89.5 

Would Advise a Young Person to Enter the 
Fishery 61.3 

38.7 45 .O 55.0 

Would Advise Any Children to Enter the 
Fishery 64.5 35.5 

55.0 45.0 

T test results 
.001 

" .01 ..* .05 



fishers, by and large, do not consider the co-operative as an appropriate site 
for working out key livelihood decisions and dynamics such as conditions 
regulating access and participation. 

On the other hand, union-affiliated members are, by and large, likely to 
consider the co-operative to be both a necessary and an appropriate instru- 
ment through which they can further their individual interests. That is, instead 
of a suspicious, arms-length instrumental relation with formal organisations, 
the union fishers' rationality connects and situates individual interests to 
institutional/organisational settings and dynamics. In this view, institutions 
are vehicles through which individual interests and utilities can be furthered 
rather than impeded. 

In order to examine the possibility that the more institu&ionally oriented 
union members simply express in their opinions, attitudes and attachments, 
a collectivist, union-consciousness concerning what is in their best interests, 
responses to questions regarding the acceptability of extending membership 
in the co-operative to persons other than fishers were examined. These data 
are presented in Table 3. 
The notable quality of the response distributions is that, basically, there is not 
any meaningful differences in the attitudes of union-affiliated and non-union 
co-op members. If anything, union members are slightly less inclined than 
non-union members to extend membership to fishing crews and co-op wage 
workers. Certainly the lack of significant distinctions evident in these 
responses confirms that for most union members attachment to the co-op has 
little to do with collectivist, proletarian consciousness and its associated 
rationalities, forms of consciousness often argued as elemental to union 
formation (Clement 1986). Indeed, membership in both the union and 
co-operative organisations reflects a conviction, regardless of whether this is 
known to the fishers or not, that formal institutions are essential for 
furthering individual interests. These are small boat fishers for whom, unlike 
their rugged, independent individualist peers, institutional references, settings 

Table 3 .  Comparative Profile of Union and Non-Union Metnber Responses to tlie Idea of 
Opening Co-op Metnbersliip to Selected Categories of Persons. 

Categories 
Membership 

MFU Members Non-MFU Members 
(N=31) (N = 20) 

Yes No Yes No 

Membership to Fishing Crew 32.3 67.7 40.0 60.0 
Membership to Office Staff and Plant 
Workers 32.3 67.7 40.0 60.0 
Membership to Co-op Management 41.9 40.0 60.0 

58.1 

and dynamics are expected and accepted vehicles within which individual 
utilities are expressed and pursued. In short, the union co-op members are 
much more 'organisation persons' than are the non-union members, meaning 
that union members associate, in an elemental way, sensibility, activity, 
pursuit of interests, livelihood orientation and the like with institutional, not 
independent, settings. 

The patterns in the findings reported here clearly differentiate institution- 
ally referenced small boat fishing captains from the more stereotypically 
rugged, independent individualist, types. Given the character and content of 
small boat fishers' professionalisation coupled with the consequences of 
holding licenses and possessing industrialised fishing technologies, institu-, 
tional references for the elemental furtherance of self-interest reveals that the 
competitive- individualistic rationality has become well-entrenched, espe- 
cially among the younger and better-educated fishers. These fishers, like many 
others throughout Atlantic Canada, have formed a vested interest in formal 
institutionalised organisations and processes. Unlike their forebearers, these 
organisational forms and processes are fundamentally believed to be neces- 
sary to, not the antithesis of, present day prosperity, future success and the 
maintenance of independence. In all, this denotes a remarkable, though 
predictable, transition in small boat fisher rationality. 

Conclusions 

Social science has long recognised the process and transformational conse- 
quences of industrial, capitalist institutionalisation. Beginning with Weber, 
the incorporation of the human into an organisational matrix dominated by 
the formal institutions of industrial capitalism has been recognised as 
providing a mixed blessing for the human condition (Gerth and Mills 1946:212 
ff.). On the one hand, this institutional form unlocks individual potentials 
from subjective and local fetters while creating possibilities for the generation 
and distribution of new wealth. On the other hand, industrial capitalist 
institutions dehumanise people by subjecting them to the rationalities of 
objectified economic calculation. The worth of humans becomes reduced to 
elements such as formal credentials, consumption patterns, income, and 
mobility within & market referenced economic rationality. At the same time, 
industrial institutions are bureaucratic and autocratic. They compel compli- 
ance and conformity to institutional objectives rather than to the intimacies 
of family, familiars, kin and community. In so doing, bureaucratic institu- 
tions dehumanise livelihoods and human relations. 

Although simply put, this sketch draws into focus qualities of the profes- 
sionalisation/institutionalisation processes. 'Professionalising' small boat 
fishers, especially those in the advantaged positions as vessel owners, license 
holders and/or quota controllers, is an intimate quality of institutionalisa- 
tion. In turn, institutionalisation embeds the rationality of individual self- 
interest in and among advantaged fishers. Their socio-economic situation 



becomes referenced by and dependent upon relations with bureaucracies 
rather than upon face-to-face relations with their family, friends, kin and 
community. 

The professionalisation and institutionalisation of Atlantic Canadian small 
boat fishers have been fundamental intentions and consequences of both 
government development/allocation management policies, and, ironically, 
the adoption of broad-based representative forms of organisation such as 
associations and unions. The rise of the individualistic utilitarian and 
rapacious small boat fisher in concert with professionalisation and institution- 
alisation of the occupation is anything but coincidental. Indeed, the latter 
have contributed to the creation, in no small measure, of the former. The 
rationality of profession and formal institutions within the industrial capital- 
ist system presumes, specifies and requires the isolation of individually 
defined interests as the meaningful units of reference and concern. This is the 
form and forum that makes sense to capitalist industrial bureaucrats and the 
socio-economic ideologies of market driven logic and evaluations. Pursuit of 
livelihoods and the determination of competence in such forms of organisa- 
tion become contingent upon the extent to which players conform to the 
institutional rules governing the conditions of access and participation. 
Institutionalisation and professionalisation compel players to adopt the world 
views, the rationalities and behaviours of the dominant institutions which 
control access to livelihoods. In short, they compel compliance. 

In the case of the small boat fisher, compliance translates into the adoption 
of the rationality of individual self-interest negotiated through and within 
formal capitalist industrial institutional settings. Consequently, the collective 
reference of family, familiars, kin and community become relatively mean- 
ingless to the individual fisher's pursuit of livelihood. In this manner, 
substantive socio-economic divisions rise among small boat fishers and their 
families and communities. Moreover, now unfettered by the constraints of 
making their living within the matrix of face-to-face intimate communities, 
advantaged fishers can become and increasingly are becoming, in their pursuit 
of self-interest, rapacious. Underscoring this process as a definitive feature of 
contemporary North American economy and culture, Lasch argues: 

Both the growth of management and the proliferation of professions represent new forms 
of capitalist control ... The struggle against bureaucracy therefore requires a struggle 
against capitalism itself. Ordinary citizens cannot resist professional dominance without 
also asserting control over production ... In order to break the existing pattern of 
dependence and put an end to the erosion of competence,.citizens will have to take the 
solution of their problems into their own hands (1979:396-397). 

Small boat fishers and their families and communities have been subjected to 
the systematic erosion of their competence and way of life for under thirty 
years. Consequently, an ethos of self-help, co-operative self-reliance and 
community-referenced action remains expressed as more than a residual 

memory of the way things were done in the past. This ethos can constitute the 
human resource foundation for the expression of an alternative approach to 
managing the socio-economic conditions in and through which small boat 
fishers and their communities realise satisfactory and sustainable livelihoods. 
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Note 

1. This process of change has been characterised in the American anthropological literature as 
the rise of atomistic communities and inter-personal relationships, especially within human 
settings undergoing so-called 'modernisation' (cf. Rubel and Kupferes 1968). Honigman 
(1968:220-221) identifies five characteristics of what he calls 'structural atomism.' including 
primary concern for one's own individual interests; retreat from intensive social contact with 
neighbours; focus on the nuclear family and reluctance to commit to large groups; reluctance to 
delegate or assume political authority; and local relationships characterised by strain and 
invidiousness. These qualities are all associated, in one way or another, with the social and 
interpersonal topographies consequent to the entrenchment of competitive utilitarian rationality 
in human behaviour, possibly terminating in what Lasch (1979) refers to as the culture of 
narcissism. 
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Science and the Destruction of a Shrimp Fleet 

Thomas R. McGuire 
University of Arizona 

ABSTRACT Overcapacity is endemic to the tropical shrimp fisheries. This condition is 
routinely attributed to problems of open access and to the desires of developing countries 
to maximize export earnings. I argue here, tlirough an analysis of two scientific debates as 
'discursive formations,' that shrimp science itself has fundamentally aided and abetted 
this crisis. Over the last decade, there have been systematic efforts to bolster the received 
wisdom that (1) shrimp cannot be biologically overexploited (despite docuZnented cases of 
resource collapse) and (2) there is thus no imperative to regulate fleet capacity in the fisliery 
(despite widely acknowledged examples of economic overfishing). By giving scientific 
authorization to this received wisdom, 1 suggest, scientists have endeavored to absolve 
themselves of the crisis in tropical shrimp fisheries. 

Black Thursday: A Prologue 

A violent confrontation between two factions of Mexican shrimp fishermen 
broke out on May 24, 1990 - 'Black Thursday' - in the city of Guaymas, 
Sonora. The dispute continued through the year. No one died but offices were 
ransacked, cars and trucks burned, leaders jailed, roads blocked, strikes 
initiated. A host of government agencies were drawn into the conflict, on the 
side of one or the other of two competing federations of shrimp cooperatives. 
In the end - October 8, opening day of the offshore shrimp season in the Gulf 
of California - only 50 trawlers out of a fleet of 330 were allowed to leave 
port. 

Black Thursday was about overcapacity in the fleet. It punctuated a 
trajectory of distress in the industry. Over the last decade, catches per vessel 
have been halved (Miller 1990:87). For lack of adequate earnings, coopera- 
tives have not maintained their boats. Without the means to repay loans for 
operating costs, owners have been denied further credit. Unable to satisfy the 
economic expectations of their workers, cooperative leaders have been 
accused of all varieties of financial and political malfeasance. Fisheries 
authorities, in turn, have revoked the operating permits of contentious 
cooperatives. I 

Overcapacity is an endemic problem in shrimp fisheries, elsewhere in 
Mexico and throughout the tropical world. It is routinely blamed on open 
access (Johnson and Libecap 1982), on the unchecked desire of developing 
countries - enticed by lucrative export markets for shrimp - to subsidize and 
expand fleets (Platteau 1989), and on the willingness of international aid 
organizations to underwrite the modernization of fisheries in the developing 
world (Bailey, Cycom and Morris 1986; Evans 1976; Icurien 1985). 
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Submerged in the discourse of crisis is the role of shrimp science itself. Have 
the practitioners of this science forewarned of the crisis in the world's shrimp 
fisheries, or have they fostered it? An answer can be found in a close reading 
of two debates over the last decade. 

One concerns spawners and recruits. Are shrimp stocks susceptible to 
biological collapse from overfishing? The second concerns the utility of 
surplus production models for shrimp fisheries. Can appropriate levels of 
fishing effort - fleet capacity - be specified? 

Ostensibly, these address separate questions, one, the problem of recruit- 
ment overfishing, the other, of economic overfishing. I will suggest, however, 
that these questions have become inextricably linked in the dominant dis- 
course on shrimp. Through this linkage, I will further argue, shrimp scientists 
have endeavored to deflect responsibility for the crisis in the fishery. 

Scientific Discourse and Systems of Production 

What I am suggesting, in a larger frame, is that we give serious attention to 
the casual claim recently put forward by Palsson and Durrenberger: 'Biologi- 
cal models are not simply descriptions of nature, they are cultural artefacts, 
too' (1990:138). Science, they imply, has an epistemological status 'rather 
similar to 'folk models,' models which 

are not necessarily authentic but are representations of current social relations of 

production; they are aspects of the way people represent their relations of production to 
themselves. The ideas have histories just as relations of production have histories (Pilsson 
and Durrenberger 1990: 138). 

Folk models and biological ones are, in short, equally products of social 
discourse. 

While this is by no means a novel contention, most analysts focus their 
attention on the extratextual features of the discourse. Thus, for example, 
Palsson and Durrenberger urge that we 'start to inquire about the place of 
biologists and other policymakers in the systems of production of which they 
are parts' (1990:138; cf. also Durrenberger 1988; Smith 1990; McEvoy 1988; 
Meehan 1984). The point of such inquiry is to unveil the processes by which 
the 'authentic discourse' of scientists becomes as well an 'authoritative 
discourse' (Asad 1979:623), informing, in Palsson and Durrenberger's words, 
the 'making of the rules under which fishermen must work' (1990:138).2 

As a complement to this agenda, I suggest that we attend as well to the 
textual features of science discourse. A useful guide to such analysis may be 
found in Peter Goodrich's treatment of 'discursive formations,' defined 
broadly as 'the relation of bodies of knowledge to social practice and 
structure' (Goodrich 1987: 132).3 Goodrich distinguishes three elements of a 
discursive formation: 



tllose of its material basis, or insfif~cfior~aiisalion, its self-articulation or internal ordering, 
inlr'adiscourse, and its relation to other discourses and discursive formations, its interdis- 
course (1987: 144). 

In brief, institutionalization is concerned with the processes through which 
certain speakers - not any speakers - become authorized to speak. These are 
the processes with which Palsson and Durrenberger, following Asad, are most 
directly concerned. Intradiscourse addresses the 

sev-aufizorisatioo of the discourse itself; cl~aracteristically, its delimitation of its objects, 
its elaboration of the rules and procedures appropriate to recognition or knowledge of 
sucl~ objects, and its privileging of specific terminologies, values and meanings in its 
systemisation (Goodrich 1987:146). 

Interdiscourse, in turn, is concerned with the relations among discrete 
discursive formations, whereby the semantic materials of one formation, 
discipline, or 'text' may be 'in large measure predetermined or given by 
processes external to the text in question' (Goodrich 1987:lSO). The notion 
thus challenges 'conceptions of the autonomy or internal development of 
disciplines and their illusion of self-identity of subject matter, language and 
meaning' (Goodrich 1987: 151). 

In short, whereas institutionalization speaks to the question of who may 
speak, intradiscourse and interdiscourse are concerned with the production of 
what is said. While Palsson and Durrenberger rightly direct us to the first 
question, my focus here will be on the equally critical issue of what, in fact, 
shrimp scientists are saying. 

The Stock-Recruitment Relationship 

The notion that populations of tropical shrimp (Penaeus spp.) can be 
biologically overfished entered the scientific discourse in the early 1980s. John 
A. Gulland, the dean of the stock assessment fraternity, offers some reasons 
for this tardy examination and of the potential for collapse: 

The implicit assumption has been that recruitment is independent of adult stock, ie, the 
average recruitment is the same at all sizes of spawning stock. The scientific justification 
for this is obscure, though a common reason is that, by making it, the analysis is made 
much simpler and there has so far been no obvious case of recruitment overfishing among 
shrimp stocks (Gulland 1984:292-293). 

Gulland's quizzical evaluation of the received wisdom on the stock-recruit- 
ment relationship (SRR) was presented at a workshop convened in 1981 at Key 
West, Florida. Jointly sponsored by the U.N. Food and Agriculture Organiza- 
tion and the United States' National Marine Fisheries Service, the conference 
assessed the states of several arts - of scientific models, of the actual status 
of the world's shrimp fisheries, and of management. 

The summary statement from the workshop is an extraordinary document. 
Country by country, Mexico's experience was reproduced. By 1980, fishing 
effort was excessive; stocks were fully exploited. And there was a call for more 
scientific advice to correct the ills of the global industry (Anon. 1984:lO- 
I I). Indeed, the scientists assembled in Key West rather adroitly absolved 
themselves of responsibility for this state of affairs. By their own consensus, 
they were simply dependent agents: 

Despite the growing problems being faced by tlte managers of shrimp fisheries, the 
scientists were, in many countries, not well prepared to provide the managers with the 
advice required. One reason for this has been lack of definition of the ultimate 
manaiement objectives. Even for a single fishery these may be incompatible, 

' 

contradictory, and sometimes amazingly vague. Unless the scientist has clear guidance on 
what the fisheries are being managed for, it is difficult for him to plan his research and 
frame his advice in an appropriate manner (Anon. 1984: 11). 

This is a rather fundamental claim proffered up by the scientific fraternity, a 
strategic interpretation of the relationships among science, polity, and 
economy. It need not go uncontested. I will suggest, provisionally, an 
alternative view: much of the scientific work which followed the gathering at 
Key West has been constituted not by the agendas of local resource managers 
but by the received wisdom itself. And, I suggest, that wisdom legitimized a 
consensus on management voiced by Serge Garcia of the Food and Agricul- 
ture Organization. 

Garcia would shortly expand a paper he had prepared for the Key . .  West . 
workshop. The article, entitled 'The stock-recruitment relationship in 
shrimps: reality or artefacts and misinterpretations?' (Garcia 1983), offers the 
following advice on the management of penaeid shrimp fisheries: 

For the want of better information it therefore seems advisable (both for economical and 
biological purposes) to manage a shrimp fishery by limiting the effort below some 
threshold level corresponding to an 'acceptable' level of risk. This is of course rather 
theoretical because this level is difficult to define in practice (except by trial and error, 
progressively increasing the level of effort allowed). It is likely that with the present fishing 
conditions, keeping the industrial fishery profitable (without government subsidies), 
would allow the biological objective (avoiding the critical level of effort) to also be met on 
average. .. (Garcia 1983:45). 

These two brief texts, one claiming the deference of science to management, 
the other a rather irresolute example of the advice flowing from the scientist 
to the manager, frame the skirmish on Black Thursday in Guaymas. And they 
give meaning to the crisis of overcapacity in the world's shrimp fisheries. The 
texts themselves are grounded in the debate over SRR. 



Exmouth Gulf: Questioning the Received Wisdom 

At issue in the SRR debate is the relative importance of environmental 
perturbations and fishing pressure in determining the size of shrimp stocks 
from year to year. The initial attack on the traditional assumption came from 
the Australian biologist J.W. Penn at Key West. His argument was equivocal 
and, at the time, largely anecdotal. It was to gain substance with the collapse 
of the tiger prawn (Penaeus esculentus) fishery in the Exmouth Gulf, Western 
Australia, in 1982. 

Penn's starting point (Penn 1984) was a typology of 'catchability.' Some 
species of shrimp are simply more vulnerable than others to fishing 
gear - because they aggregate in schools, because they are &tive in daylight 
hours, because they do not burrow. Penn used this simple notion to question 
both the economic and the biological foundations of the received wisdom. He 
suggested that the ease of catching some species belies the assumption that 
fishing will cease for economic reasons well before the stock is endangered. A 
corollary followed from this that stocks could indeed be destroyed (Penn 
1984: 178). 

The notion that catchability has implications for the resilience of a stock is 
intuitively appealing. But Penn's proof was elusive. In the 1981 paper, he 
marshalled substantial evidence from a variety of tropical penaeid fisheries, 
showing the expected fluctuations in abundance from year to year - most 
readily explained by short-term environmental disturbances - but also some 
disturbing cases of long-term declines in catches. From this admittedly 
'circumstantial evidence,' Penn warned that 'control of exploitation ... will 
become increasingly necessary for conservation as well as economic reasons 
as technological advances continue to increase effective effort in the esta- 
blished fisheries' (1984: 185). 

Technology was to blame, in part, for the decline of the tiger prawn in 
Exmouth. As Penn was positing a collapse because of the vulnerability of 
tigers to trawls, the Australian government was subsidizing the construction 
of larger trawlers. And older boats were retrofitted with propeller nozels, 
increasing speed and trawling power. By the mid 1970s, mechanical shrimp 
peelers were introduced, allowing efficient processing of small prawns and 
enticing the fleet to commence fishing earlier in the season. Finally, record 
prices for the tiger prawn in 1978 and 1979 put further-transitorily 
fatal - pressure on the stock (Penn and Caputi 1985:166). 

The Exmouth fishery, nonetheless, had been one of the most conscien- 
tiously managed in the world. Exploitation began in the Gulf shortly after the 
nearby Shark Bay fishery opened up in 1963. Both fisheries were subjected to 
limited entry restrictions from the beginning, determined and administered by 
the Western Australia Department of Fisheries and Wildlife (DFW). 

In addition to controlling expansion - from 15 licenses in 1965 to 23 by the 
end of the 1970s in Exmouth, from 25 to 35 over the same period in Shark 
Bay - DFW amassed a substantial data base. These circumstances - limited 

entry and close monitoring of effort, catch, and the environment - afforded 
John Penn the opportunity to detect and document a case of recruitment 
overfishing for shrimp. His argument, published with colleague N. Caputi in 
1986, relied less on his earlier hypothesis about the susceptibility of certain 
species to capture and more on the events of 1981 and 1982 in the Exmouth 
Gulf. 

An open bay along the arid western coast, Exmouth Gulf proved to be a 
propitious natural laboratory for the study of spawning stocks and recruit- 
ment. The isolated region has been spared major human disturbances of the 
littoral environment and the hydrologic parameters of the Gulf have been 
relatively stable over the period for which time-series data are available. With 
relative 'ease, then, Penn and Caputi were able to account for the two historic 
environmental perturbations in the Gulf - a cyclone in January of 1971, which 
devastated juvenile shrimp still on their nursery grounds, and a similarly 
severe storm in February of 1975, which had the opposite effect of improving 
the survival of adult shrimp in the offshore fishery by increasing the turbidity 
of the water and thus reducing predation and mortality of the stock (Penn and 
Caputi 1986:500). 

Of the four penaeid species in the Gulf, Penn had suggested that the tiger 
prawn was most vulnerable: P. esculentus has adapted the unfortunate 
strategy of schooling during spawning season (Penn and Caputi 1986:503). 
But why did the catch, relatively stable up to 1980, drop to half in 1981, then 
to about a fifth of its former magnitude the following year? 

Regression analyses revealed the expected conclusion: the environment 
(rainfall and hence salinity) of the juveniles and the fishing pressure exerted 
on spawning adults of the previous year explained 94% of the year-to-year 
variation in catch (Penn and Caputi 1986:500). Moreover, it was the wholesale 
expansion of effort in the late 1970s- by roughly 50% -that tipped the 
balance. Penn and Caputi conclude, simply, that the levels of fishing pressure 
had reduced the equilibrium between spawning stock and recruits to a 
'relatively low' point - indeed a point close to a 'total collapse level of effort,' 
even under normal environmental conditions (1986:502). 

Penn and Caputi close a companion paper on management with reasoned 
advice: 

In practical terms the present study has ... shown that the possibility ot recruitment 
overfishing of penaeid stocks can no longer be disregarded in management terms. As 
observed by Walters and Ludwig (1981) 'in the long term view it is simply irrelevant to 
comment that recruitment can often be predicted more accurately from environmental 
factors than from spawning stock, because it is the spawning stock which can be controlled 
through management decisions' (Penn and Caputi 1985: 173). 

In short, Penn and his colleagues questioned the authority of the received 
wisdom and invoked an alternate text on management. By the end of the 
decade, however, Walters and Ludwig would no longer provide a necessary 
piece of the Australians' argument. 



The Gulf of Mexico: Sustaining the Received Wisdom 

Serge Garcia of the FAO, Penn's protagonist in the SRR debate, had already 
challenged much of the data upon which the suspicion of recruitment 
overfishing rested. Garcia detailed his critique most fully in his 1983 paper, 
which begins with an approving nod to the received wisdom expressed in the 
management plan for the multi-million dollar shrimp fishery in the Gulf of 
Mexico. That plan, adopted by the United States' National Marine Fisheries 
Service in 1981, repeatedly asserted that the three commercially significant 
shrimp stocks in the Gulf are 'biologically impervious to the effects of intense 
fishing pressure' (Anon. 1980:74178) due to the classical wisdom: only a small 
population of these highly fecund spawners is needed to replenish the stock. 

Two critical observations followed: (1) the maximum yield 'for a given year 
is essentially all the shrimp available to harvest, using current technology' 
(Anon. 1980:74274), and (2) 'no recommendations are made on limiting 
fishing effort because the resource is not biologically overfished' (Anon. 
1980:74192). 

The Mississippi River set the course for research underlying the Gulf of 
Mexico shrimp fishery plan. The river disgorges much of the surface runoff 
of the continental United States into the Gulf, making that body of water the 
ecological antithesis of the arid and stable Exmouth Gulf in Western 
Australia. In the early 1950s, American researchers began a sustained effort 
to understand the effects of the environment on shrimp in the Gulf. The results 
may usefully be viewed through the strategic lens of Serge Garcia and his 
colleague, L. Le Reste, preparers of the definitive 'Life Cycles, Dynamics, 
Exploitation and Management of Coastal Penaeid Shrimp Stocks,' issued by 
FA0 in 1981. 

Within this comprehensive review, Garcia and Le Reste surveyed world- 
wide studies of interannual variations in abundance. As a preliminary, they 
distinguish short-term variation as 'noise' and long-term variation as 'signal.' 
And they suggest, for the latter, that it is 'tempting to look for the cause of 
this phenomenon in long-term climatic variations, as many authors have 
done' (Garcia and Le Reste 1981:119). The pivotal text from the Gulf of 
Mexico addressed the noise; Garcia and his colleague deftly read signals from 
the same data. 

The data set was propitious: catch statistics for whites (P. setiferus) and 
browns (P. aztecus) in Louisiana and Texas, rainfall in Texas, river discharge 
from the Mississippi and Atchafalaya in Louisiana - from 1927 to 1964. 
Gordon Gunter and Judith Clark Edwards (1969), confirming studies Gunter 
had been pursuing for 20 years, obtained significant correlations, in the Texas 
time series, between high catches and heavy rains during the current and 
preceding two years - for white shrimp, but not the browns. And not in 
Louisiana. There, they found no significant correlation between river dis- 
charge and the catches of either species. Hence the picture of environmental 
noise - demonstrably affecting production in the Gulf - was complex. As 

Garcia and Le Reste observe, 'freshwater outputs seem thus favorable to 
production in Texas and unfavorable in Louisiana for the same species' 
(1981:123). 

What intrigued Garcia and his colleague, however, was not so much that 
interannual 'noise' might be comprehended but that the Gunter/Edwards 
data set simultaneously revealed longer term environmental signals. Reana- 
lyzing the time-series data, the FA0 researchers discovered synchronous 
variation in white shrimp catches off the two Gulf states, despite the fact that 
the species responded differentially to freshwater outflows. This, they - 
suggested, 'would imply the action of a common factor, probably of 
climatological origin' (Garcia and Le Reste 1981: 123). 

Garcia and Le Reste do not attempt to define and evaluate the implicated 
factor in the Gulf of Mexico. Nor, interestingly, does the reinterpretation of 
the Gulf material play a significant role in Garcia's subsequent discussions of 
the stock-recruitment relationship. Thus, the epistemological status of the 
conclusion - the common ciimatological factor - may rest within the 
Garcia/Le Reste text itself. The critical context is found in their 2-page 
treatment of SRR. They observe, first, that 

There are no shrimp stocks, even those which have been heavily exploited, for which it can 
be shown with certainty that the recruitment has been affected by the exploitation of 
adults, except perhaps recently in the gulf between Iran and the Arabian peninsula (Garcia 
and Le Reste 1981:135). 

Then they argue the following: 

For practical purposes ... if there is no clear relationship between tile stock and the 
recruitment within a range of reasonable levels of exploitation, such relationship can be 
wholly neglected and recruitment can be considered to depend on the environment only. 
Tltis conclusion, even if not clearly expressed, underlies aN the applications of predictive 
models based on tile relation between the production and the clirnatological conditions 
(Garcia and Le Reste 1981 : 135; emphasis added). 

Two preliminary observations can be made. First, John Penn started with the 
assumption that shrimp stocks could fail through recruitment overfishing. 
Then the Exmouth Gulf fishery quickly obliged. Garcia and his colleague, as 
the highlighted passage above suggests, drive their review and analysis with 
the opposite assumption, the received wisdom. Second, the strength of this 
received wisdom into the early 1980s was such, apparently, that Garcia and 
Le Reste did not feel compelled to fully document their reading of the Gulf of 
Mexico data. A simple statistical representation of the climatological data 
sufficed. 

Garcia did, however, immediately undertake a challenge of the one 
apparent case of recruitment overfishing (prior to Exmouth Gulf) cited in his 
review with Le Reste: the Persian Gulf. 



The Kuwait Case 

Garcia and co-author Gary Morgan of the Kuwait Institute for Scientific 
Research begin their brief analysis with the disturbing observation: 

The catches from the shrimp stocks of the Gulf between the Arabian peninsula (the 
majority of which are Penaeussetnisulcatus) have been declining since reaching a peak in 
the late 1960's, resulting in the closing down of most of the fishing companies in the Gulf 
(Morgan and Garcia 1982: 133). 

Off Kuwait, stocks improved in the early 1980s, and fishing resumed. Indeed, 
landings for the 1983/1984 season were at record levels, comparable to the 
previous peak season of 1966/1967. But the effort expended on this catch had 
increased four-fold over the relatively constant levels of the 1960s and 1970s, 
and indices of recruitment had declined steadily. One authority warned in 
1985 that this 'long term decline, if continued indefinitely, could lead to zero 
recruitment (and, therefore, zero landings) in the early 1990's' (Mathews 
1985:27). 

Morgan and Garcia do not deny the observed trend, but they point 
suggestively to the environment, not overfishing: 

... the reason for the recruitment decrease since the beginning of the fishery might have to 
be found largely in changes in the environment ... (trends such as land reclamation, 
decreases in ... [river] outflow by damming, etc.) (1982:136). 

Morgan and Garcia arrive at this conclusion not through a direct route of 
measuring the presumed environmental changes, but through a comparative 
analysis of several stock assessment measures. First, they construct descrip- 
tive surplus production models for the Kuwaiti and Saudi Arabian fisheries, 
models which reveal wide variation in catches for given levels of effort. More 
importantly, though, the two fisheries display 'a rather different history in 
terms of effort development' (Morgan and Garcia 1982:136), even though the 
decreasing recruitment trends track one another. This suggest to them - as 
was the case in their comparison of Texas and Louisiana fisheries - a 
common, unmeasured, environmental influence. And they eyeball the fit 
among unrelated measures of recruitment, all of which show the same 
'apparently quasi-linear' and decreasing trend between stock in one year and 
recruitment in the next. Since some of these measures incorporate the effects 
of fishing and some do not, the authors suggest that the similarity in trends 
exonerates fishing as the causal agent in the long-term decline in stocks 
(Morgan and Garcia 1982: 136). 

They conclude, finally, that the decline is unlikely to be reversed by limiting 
or withholding fishing effort: 'only the reversion of the causal environmental 
factors (provided they are reversible) will allow for a suitable recovery of the 
fishery' (Morgan and Garcia 1982: 137). 

By logical argument in the case of Kuwait and by correlation of rainfall and 
catches for the Gulf of Mexico fisheries, Garcia had thus constructed his 
defense of the received wisdom. His more comprehensive argument followed 
shortly upon the brief Persian Gulf study: the apparent manifestations of 
stock-recruitment relations in shrimp were all statistical artifacts, produced 
by autocorrelated environmental effects. As he argued confidently in 1983, 

The short-lived nature of shrimp stocks ... introduces a direct linear relationship between 
the size of the recruitment in year n (R,) and the size of the subsequent adult stock (S,, in 
the same year). As a consequence the existence of an environmentally-driven serial 
correlation in recruitment oscillations would therefore lead to the existence of a serial 
correlation in stock sizes, and to the production of a spurious positive relationship between 
S, and R, + 1 (justifying the word artefact) (Garcia 1983:41). 

His position draws on sustained research efforts in the Gulf of Mexico to 
empirically document the recruitment or replacement function, S, = f(R,). In 
the Gulf, however, this research effort was not undertaken to shore up the 
received wisdom but rather to facilitate the prediction of commercial stock 
sizes. The premise is simple: if there is a strong relation between the abundance 
of postlarval or juvenile shrimp during the estuarine growth phase and the 
subsequent abundance of adult shrimp offshore, then fishing effort could be 
adjusted seasonally to the forecasted stock. 

Under this premise, Berry and Baxter (1969) sampled postlarval and 
juvenile abundance in Galveston Bay, Texas, as well as the reported catches 
of the bait shrimp fishery in lagoonal waters. Similar work undertaken in 
Louisiana (Barrett and Gillespie 1973) produced equally promising results: 
juvenile indices of abundance and actual inshore catches were indeed strongly 
correlated with offshore abundance and could provide sufficient lead time 
(roughly 3 months) to enable the industry to make appropriate production 
decisions. 

Thus RSR - the demonstrated relationship between recruitment and stock, 
between juveniles and adults in the same year - would seemingly have utility 
for Garcia's arguments against SRR. Variations in commercial stock abun- 
dance are a direct function of environmental conditions and exploitation in 
estuaries, and progressive habitat destruction in the estuaries could indeed 
produce the 'quasi-linear' decline seen in Kuwait. Yet Garcia is surprisingly 
ambivalent about the value of predictive models generated from recruitment- 
stock relationships. He observes, for example, 

Most of them have to prove their effectiveness ... [Wlhen the ability to predict cannot be 
developed at a reasonable cost the solution consists in evaluating and including uncertainty 
in the models ... (1989:285). 

Subtly, here, Garcia is privileging 'signal' over 'noise,' longer environmental 
trends over interannual variations. Within the specific intradiscourse over the 



stock-recruitment relationship, this effort is necessitated by Garcia's 'artifact' 
argument: the apparent serial correlations of stock sizes from year to year are 
in fact spurious manifestations of autocorrelated environmental effects. But 
this emphasis has implications for the interdiscourse on shrimp as well. Garcia 
will argue that environmentally-driven trends invalidate the use of surplus 
production models, models designed to specify maximum sustainable yield 
and, correspondingly, fleet capacities. 

And on the issue of noise - the lingering suspicion that short-term 
fluctuations in stock sizes may in fact be attributable to overfishing as much 
as to environmental oscillations - John Penn would himself, by the end of 
the decade, diffuse the concern. 

-. 
Convergence 

Penn and Garcia contributed to an important volume on the assessment and 
management of marine invertebrate fisheries (Caddy 1989a). There is, in a 
conjoint reading of these two statements, surprisingly little concern for SRR. 
Since Penn most directly challenged the received wisdom on stock and 
recruitment, it is useful to focus on his contribution to the 1989 collection, 
prepared with his Australian colleagues (Penn, Hall and Caputi 1989:128- 
130). 

Highlighted in the 1989 paper is not the vulnerability of the tiger prawn to 
recruitment overfishing but rather its recoverability. The argument repro- 
duces an analysis developed in the earlier works, but stripped of the cautions 
and caveats which had originally accompanied the schematic (Figure 1). 

The analysis, based on the Exmouth Gulf data, explicitly seeks an accom- 
modation with Garcia while retaining the documented reality of SRR. The 
three curves (A,B, and C) in Figure 1 represent initial stock-recruitment 
relations, modified by varying environmental conditions during the recruit- 
ment phase, resulting in a series of equilibrium levels for stock and recruit- 
ment. The effort lines, in turn, correspond to recruitment-stock relationships 
under varying fishing pressure. The intersections of these lines then depict 
equilibrium stock and recruitment levels under varying exploitation and 
environmental patterns. Thus, for example, curve B, reflecting average 
environmental conditions (e.g., for Exmouth, of low January and February 
rainfall) intersects with the fishing effort line of 60 units - characteristic of 
the fishery in the late 1970s - at a relatively low equilibrium point. 

The analysis is formally identical to one presented by Garcia in his 1983 
paper. There, Garcia directed his attention specifically to 'collapse levels of 
effort,' where the effort/RSR line no longer intersects the SRR/environment 
line. In the Penn/Caputi illustration, this would occur immediately if 
additional effort was applied to 'average' (B) conditions. And, indeed, Penn 
and Caputi note that 'recent levels of effort under normal environmental 
conditions are also very close to the total collapse level of effort' (1986502) 
defined theoretically by Garcia. 

SPAWNING INDEX 

Figure 1. Extnoutii Gulf: Interaction between SRR arid RSR for tiger prawns cinder varying 
environmental and effort conditions (Source: adapted from Penn, Hall and Caputi 1989:130). 

Let us follow through the Penn/Caputi reasoning. Contrary to Garcia, who 
with Morgan had rejected the utility of decreasing fishing effort to spur stock 
recovery, Penn and Caputi suggest that stocks will recover quickly with a 
curtailment of exploitation (indicated in Figure 1 by the arrowed line). 

Their 1986 exposition was tentative, noting the synergistic biases likely if 
errors had been made in estimating the effective fishing effort and spawning 
stock and recruitment indices (1986:503). The 1989 reading of this graph is 
rather more confident. Penn, Hall and Caputi (1989: 130-1 3 1) observe the 
following: 

The zero effort line (i.e., no fishing), which has been extrapolated from the data, indicates 
that the recovery from low stock and recruitment levels could be quite rapid, say 1-2 yr, 
if fishing ceased.. . This suggests that with unrestricted fishing effort as vessels left the 
fishery, a rapid buildup of stocks would occur, thus encouraging fishing effort to increase 
again. High fishing effort would then lead to a reduction in abundance, followed again by 
a reduction in effort. This sequence of events would tend to repeat itself and produce cycles 
in abundance. 



This is not the kind of argument Garcia would make: variations in stock 
abundance, below the 'collapse level of effort,' are - resolutely - driven by 
the environment and by the predation on juveniles by  artisan^.^ If this 
environment is deteriorating progressively or if the artisanal sector is 
expanding, little can be done to improve the fishery offshore (Garcia 1983:43). 

But lost in Penn's new position is his earlier effort to give authority to 
Walters and Ludwig on the issue of management. Now, with the 'rapid 
buildup of stocks' presumed, there is no imperative to control long-term 
spawning stock size through management. Indeed, Penn's conclusion in 1989 
closely mirrors the management edict offered by Garcia shortly after the Key 
West workshop: the patterns of profit (or loss) in the fi8hery itself, the 
short-term entry and exit of vessels, will sustain the stock - or at least allow 
it to recover from collapse. 

Abetted, then, by Penn's willingness to model a variable environment and 
his logical capitulation on the issue of management, Garcia restricts his 1989 
discussion of the stock-recruitment relationship to two paragraphs. Although 
acknowledging that the SRR question 'remains open and is certainly worth 
more attention than it has received in the past,' (1989:286), he rather glibly 
dismisses the Exmouth Gulf collapse: 

It is of course obvious that at some high level of effort problems of recruitment can be 
encountered (Garcia 1989:286). 

John Caddy of the FAO, prefacing these contributions, closes a decade of 
discussion on a Garcian note: 

The debate between the relative effects of excessive effort and of environmental factors 
such as rainfall on shrimp still continues, with the balance perhaps now tipping toward 
environment as opposed to parent stock size as tlie main controlling factor for penaeid 
shrimps except under conditions of extreme stock depletion (1989b:6). 

Thus the debate had collapsed. Garcia was convinced that the trouble in 
Exmouth Gulf was due to radically excessive effort. Penn acquiesced, but was 
confident that it didn't mean much to the resilient tiger prawn. With the help 
of his Australian colleague, then, Garcia had largely succeeded in reauthor- 
izing the received wisdom: recruitment overfishing is, for Garcia, unlikely, 
and for Penn, irrelevant. 

This convergence in turn shaped - 'preconstructed' (Goodich 1987: 150) - 
a second discourse, the question of economic overfishing. 

Surplus Production 

'Surplus production,' simply defined as 'an increase in biomass in excess of 
losses to natural mortality' (Sissenwine 1978:23), is typically modeled as a 
dome-shaped (Schaefer) curve (Figure 2a). The shape of the curve is deter- 

mined by three growth components: recruitment to the stock, individual 
growth of fish within the population, and natural mortality, including 
predation. In virgin, unexploited stocks, 'a point will be reached where 
recruitment and individual growth are just balanced by natural mortality and 
stock growth will cease (Anderson 1977:24).' 

At that point (P,ax in Fig. 2a), the unexploited stock size will be largest and 
there will be no 'surplus production.' Sissenwine reviews the curve's implica- 
tions: 

Under exploitation, the stock adjusts to a new equilibrium level, at which point yield 
equals surplus production. Clearly, the population is unable to cope with sustained yields 

. 

in excess of MSY. Here, MSY is defined as the peak value of the surplus production curve. 
Surplus production equals MSY for a population size of P,,sy. If the population is larger 
than P,sy, then a constant catch rate of MSY will result in a downward adjustment of 
population size to a new equilibrium at P,,sy. If the catch rate continuously exceeds MSY 
or exceeds surplus production that is smaller than P,,,sy, then the population will 
eventually decline to economic extinction (abundance level at which it is no longer 
profitable to fish) (1978:23). 

In theory, then, it is possible to specify a level of fishing effort, F (hence F,sy), 
required to capture MSY, a level of effort (typically to the left of MSY, less 
than F,sy) at which profits in the fishery are maximized (MEY), and, finally, 
for stock which display significant interannual variation, a long-term, 
maximum average yield (MAY). 

For shrimp, however, the appropriateness of the domed-shaped sustainable 
yield curve of typical production models has been questioned. Shrimp have 
only a year-long lifespan, individuals reach their maximum growth rapidly, 
are captured before natural mortality becomes a significant factor in total 
biomass and, under the conventional wisdom, the size of the spawning stock 
surviving through the exploitation phase bears little relation to subsequent 
stock sizes. Thus shrimp are presumed not to exhibit the growth parameters 
shaping standard surplus production models (Gulland 1984:293). Rather, it is 
assumed that, for a single cohort, a flat-topped curve is more appropriate, one 
without a descending right-hand limb (Figure 2b). And, given the presumed 
environmental influences affecting annual stock sizes, year-by-year produc- 
tion models will replicate one another only if the driving environmental 
variables are serially correlated. 

A critical implication is contained in this line of reasoning. If recruitment 
overfishing cannot occur, economic overfishing will occur. Poffenberger, 
with the U.S. National Marine Fisheries Service, argued this proposition at the 
Key West workshop. First, he observes that 

Once effort has increased to a level which results in yields in the 'flat' portion of tlie curve 
then relatively large increases in effort would result in only modest increases in yield. The 
important point is that the sustainable yield would not decrease with increases in effort. 
Therefore, this model assumes that within the flat-topped part of the curve penaeid shrimp 
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Figure 2. (A) S!rrplus Production Model (Source: adapted frorn Sissenwine 1978:23); (B) 
Domed-shaped (TR,) and flat-topped (TR J total revenue curves (Source: adapted from 
Poffenberger 1984:303). 

stocks are capable of maintaining sustainable yields for a wide range of fishing effort 
(1984:300-301). 

Impervious to biological overfishing - given this assumption that no 
stock-recruitment relationship exists - shrimp stocks simultaneously invite 
economic overfishing. This again follows logically from the shape of the 
flat-topped growth curve. In open access fisheries, regardless of the popula- 
tion dynamics of the stock, fishing capacity will move toward the bionomic 
equilibrium - the point where total revenue and total cost curves intersect. 
This point exceeds MEY, the maximum difference between total cost and 
revenue curves, and thus represents an inefficient use of capital and/or labor: 
'economic overfishing.' 

Figure 2b illustrates the comparative difficulties with flat-topped fisheries. 
The level of effort (E,) associated with total revenues (TR,) for asymptotic 
stocks, such as shrimp, exceeds the corresponding effort (E,) for parabolic 
stocks. Thus, as Poffenberger deduces, 

it can be argued that for an uncontrolled penaeid fishery there is an inherent tendency 
towards more fishery participation (effort) than for fisheries targeting longer-lived species 
(1 984:303). 

In theory, again, the regulatory imperatives of this model are obvious. At once 
impervious to recruitment overfishing and prone to economic overfishing, 
penaeid stocks should be managed for efficiency - by limiting effort at the 
point of MEY. But how robust is the model itself? Let us examine, again, the 
Gulf of Mexico. 

Surplus Production in the Gulf of Mexico 

The Gulf of Mexico shrimp fishery has been subjected to the most sophisti- 
cated surplus production modeling in the world, and yet Garcia and Le Reste 
chide the industry as 'an excellent example of inefficiently managed fisheries' 
(1981: 167). The Gulf's management plan, while devoting some discussion to 
the ills of economic overfishing, echoed Garcia in rejecting the utility of 
surplus production models for specifying maximum economic yield (Anon. 
1980). 

To be sure, the production models developed for the Gulf did reveal 
substantial confusion. Trends in effort and catch differed across the statistical 
reporting areas in the Gulf, differed by species, and were confounded by 
environmental oscillations. Several tentative conclusions were offered by the 
architects of the models: (1) stocks in the Gulf have been subjected to 
significant increases in effort since 1960; (2) catch per unit of effort has 
declined, indicating, according to Rothschild and Brunenmeister (1984: 160), 
that 'stocks . . . are decreasing in abundance with the progression in time;' and 
(3) several of the stocks appear to be 'at the transition point' between an 
asymptotic and a parabolic production function, suggesting the need for 
'careful monitoring of the status of the stocks' (Rothschild and Brunenmeister 
1984: 160). But these authors admit to their own uncertainties: 

... from a statistical viewpoint it is difficult to judge the descriptiveness of the asymptotic 
and parabolic forms of the production model with regard to the dynamics and status of 
Gulf of Mexico shrimp. If the asymptotic form holds, then the population is in good 
condition, but if the parabolic form holds then the considered population is on the verge 
of collapse (1984: 170-171). 

The problem arose when Brunenmeister tried to determine the appropriate 
'm,' the exponential parameter in the nonlinear production model which gives 
shape to the fitted curve. For brown shrimp, Brunenmiester found the best fit 
(R2=0.572) with n z  at 0.31, close to the m characteristic of a flat-topped 
curve. But nearly identical fits were obtained with !?I at 1.0 and 2.0, 
representative of parabolic curves (Brunenmeister 1984:203). Similar indis- 
crimination occurred for production models of white and pink shrimp 
although, in general, the estimated MSY with t?z close to 0.00 exceeded those 
derived from parabolic functions (Brunenmeister 1984:203-207). 

Ironically, the surplus production modeling utilized in the Management 
Plan found the best fit with m = 3, a model which, the plan dutifully observes, 

is usually associated with species which are very susceptible to recruitment overfishing. 
Penaeid shrimp are very resistant to this type of overfishing (Anon. 1980:74278). 

For heuristic purposes, the management plan adopted instead a GSP model 
with rn = 2.0, still a parabolic function, and estimated a MSY for the entire 



Gulf at 85 million pounds of browns, 38 M Ibs. of whites, and 14 M Ibs. of 
pinks (Anon. 1980:74280). 

However, what follows directly upon the MSY discussion in the Manage- 
ment Plan's narrative was not, as we might anticipate, an analysis of MEY and 
a specification of appropriate fleet capacity. Rather, there was a cursory 
review of catch estimates for the inshore sectors of the industry (with an 
implicit suggestion that unrecorded catches from these sectors may be 
responsible for generating the improbable parabolic shape of the production 
function [Anon. 1980:74280]), followed by an attempt to estimate 'maximum 
probable yield' - biomass of the fishery at oscillation peaks. Treatment of 
MEY, contained elsewhere in the 200-page document, was ephemeral. 

The Council at once acknowledged the problem of overcaijitalization in the 
fishery and rejected corrective measures. Again, the received wisdom that 
shrimp manifest no stock-recruitment relationship impregnates the Plan's 
discussion of economics: 'No recommendations are made on limiting fishing 
effort because the resource is not biologically overfished' (Anon. 
1980:74192). The parabola, used to generate MSY, was here replaced by the 
flat-topped curve, and the economic rationale suggested above by 
Poffenberger (and Garcia and Penn) was thus invoked. The Gulf fishery, the 
Plan suggested, had approached an open access equilibrium, with vessels 
'generating just enough revenue to cover total costs over a long period of time, 
and entering or exiting the fishery in the short run with prevailing economic 
conditions' (Anon. 1980:74292). But that equilibrium point exceeds the level 
of effort needed to harvest the maximum economic yield (Anon. 1980:74242). 

The result, of course, is a reduction in earnings per vessel. As the Plan 
observed, however, other objectives would be satisfied. Employment, inshore 
and offshore, is enhanced (Anon. 1980:74292); capacity is retained in the 
fishery to fully exploit peak stock abundances; and there are savings to be had 
by not having to enforce effort limitations (Anon. 1980:74292). In short, the 
Management Plan aimed toward its primary goal: '...to attain the greatest 
overall benefit to the nation with particular reference to food production and 
recreational opportunities on the basis of maximum sustainable yield as 
modified by relevant economic, social or ecological factors' (Anon. 
1980:74192). 

There are critics of the Gulf shrimp plan, and there are culprits other than 
the Management Council contributing to the overcapitalization of the fishery. 
Maril, for example, remarks on the dramatic rise in new-vessel costs in the 
1970s, the result, he suggests, of investment capital 'gone looking for 
someplace to hide' during an inflationary decade (1 983: 146). The effects have 
been to saddle owners with high interest payments, to retard exit from the 
fishery in poor years, and to substantially increase fishing effort in the Gulf. 
And, again, there is noise: the peaks and the troughs. As Maril reports, 

Even if the shrimpers are out doing their best, they have 'bad' years. Bad years play havoc 
with the shrimper's income. In a bad year he will usually go into debt, and two bad years 
in a row can do him considerable harm (1983:148). 

But to return specifically to the text at hand, the Gulf Council's management 
plan, some summary observations can be made. The structure of the argument 
appears to be as follows. (I) Since recruitment overfishing is assumed to be 
impossible, fleet capacity need not be regulated to prevent resource collapse. 
(2) Because of the strength of this received wisdom, the empirically-generated 
parabolic forms of surplus production models - implying the possibility for 
recruitment overfishing - must be discounted. (3) Nevertheless, because a 
parabolic function can be fitted to the historic catch and effort data for the 
fishery, MSY can be specified. (4) Existing capacity exceeds fmsy but this 

. 

excess ought not be reduced through entry limits and may, indeed, be 
beneficial for fully exploiting periodically large stocks. 

The Gulf of Mexico's management plan, in short, closely replicates Serge 
Garcia's logic. 

Garcia's Logic 

Garcia is resigned to the fact that surplus production models are likely to 
persist in shrimp stock assessment. They are, as he notes, mathematically 
simple models with small data requirements, useful perhaps as empirical 
descriptions of the trajectories of fisheries (1988:238-239). Yet he rejects their 
validity as specifiers of MSY and f,sy - because of the confounding effects 
of environmental signal (Garcia 1985:147). Without accounting for such 
signal, MSY will be misconstrued: 

The trajectory of a developing fishery across a catch-effort-environment three-dimen- 
sional space will be wrongly taken as a traditional production curve on the catch-effort 
plane, while in fact basic properties of the model will have been lost. In particular, if few 
data points are available and environmental changes are autocorrelated, the apparent 
MSY may be grossly in error and the curve may not predict correctly the catches obtainable 
with substantial changes in effort (Garcia 1988:238). 

Apparently, what is implied in the last clause above is this: in such cases as 
developing fisheries, where effort by definition is expanding and the data 
points are likely to be few, catch/effort models may grossly underestimate 
sustainable yields. And, once again, he introduces his irreversibility argu- 
ment: if observed downward trends are due in large measure to autocorrelated 
environmental effects, then 

the possibility of reversing the observed evolution of the fishery stock along the same 
trajectory by reducing the amount of effort is often not feasible (Garcia 1985:147). 

Garcia thus invokes the environment to at once defend the received wisdom 
on the lack of a stock-recruitment relation and to question the utility of 
surplus production models. There is a temporal imperative in this logic which, 
I suggest, in large measure accounts for the crisis - in Guaymas and 
throughout the world's tropical shrimp fisheries. In short, Garcia privileges 
environmental signal over noise. 



The bias surfaced first in the scientist's reanalysis of data from the Gulf of 
Mexico. Recall that these data were first analyzed by researchers for the 
purpose of identifying short-term environmental fluctuations - noise - as 
a means to forecast catches. Garcia and his colleagues addressed the data set 
to the question of signal, for the purpose of demonstrating the independence 
of long-term oscillations in stock abundance from short-term environmental 
fluctuations. By itself, the demonstration did not preclude the search for 
noise, and hence the possibility of developing short-term predictive models of 
seasonal abundance and adjusting seasonal fishing effort. But it did allow 
Garcia to invoke the notion of 'autocorrelation' repeatedly through the 
decade to refute claims for a stock-recruitment relationship and, as we have 
just seen, to question the use of surplus production models. 

Once these arguments have been drawn, Garcia's management recommen- 
dations follow logically. Recall the advice: without fear of biological collapse, 
fishing effort can be allowed to increase so long as the industry remained 
'profitable.' In turn, this would ensure that the biological objective - 
avoiding collapse - would be met on average. Here, John Penn and his 
colleagues fill the gap: if there is an unexpected collapse, the stocks may 
recover quickly. 

Guaymas Revisited 

The workshop in Key West in 1981 was a watershed. The received wisdom on 
SRR first came under close scrutiny and stimulated much activity in the 
scientific fraternity through the decade. But the operation of the wisdom had 
already worked itself out. Shrimp fleets throughout the tropical world 
approached or occasionally exceeded collapse levels of effort. Frequently - 
as in the case of Mexico (Edwards 1978:146) - these expansions themselves 
were encouraged and subsidized by FA0 and other aid agencies. They 
occurred in developed countries - Australia and the United States - and 
developing ones alike. The scientific discourse of the 1980s was largely a 
post-mortem, disingenuously validating the received wisdom. 

Ultimately, the truth of this authoritative discourse turns out to be a great 
deal less important than what it authorizes. Simply put, it shapes the events 
which occured on Black Thursday in Guaymas. Neither the loan schedules of 
boat owners nor the nutritional demands of the shrimpers and their depen- 
dents are indexed to indices of recruitment. Pressures on the fishermen do not 
oscillate with environmental signals and noise. But these are the ones who 
must finally contend with the received wisdom. In Guaymas, Garcia's project 
of 'keeping the industrial fishery profitable' may occur, as captains and 
cooperatives watch their boats rot at the docks. 

Notes 

1. Information on the current events in Guaymas has been obtained from Sonoran newspapers, 

primarily El Imparcial, Hermosillo, Sonora, Mexico, and from discussions with officials of the 
Secretaria de Pesca and its research unit, the Centro Regional de Investigation Pesquera, in 
Guaymas. Details of the conflict are reviewed in Vasquez-Leon, McGuire and Cederstrom (1991). 
Background on the Pacific Coast shrimp fisheries may be found in McGoodwin (1980; 1987); 
McGuire (1983); Magallon-Barajas (1987); and Chavez and Lluch (1971). Hoyos (1991) briefly 
reviews the recent deterioration in yields in the Gulf of California and suggests that shrimpers 
themselves are attributing the decline to fishing during the spawning season, i.e., the reality of a 
stock-recruitment relationship. 

2. A similar agenda has been set for the 'juridical field' by Pierre Bourdieu (1987). Translator 
Richard Terdiman summarizes: 'Bourdieu traces in detail the social and particularly the linguistic 
strategies by which the inhabitants of the legal universe pursue this effort to impose their internal 
norms on broader realms and to establish the legitimacy of interpretations favorable to the . 
self-conception of the field, to the ratification of its values, and to the internal consistency and 
outward extension of its prerogatives and practices (1987:809).' 

3.  Goodrich's scheme, which he applies to legal discourse, draws primarily upon Mikhail 
Bakhtin's The Dialogic Itnaginafion (1981) and Michel PCcheux' Language, Setnantics and 
Ideology (1982). 

4. In an FA0 Technical Paper, Willmann and Garcia construct a bioeconomic simulation 
model of the sequential (inshore, small-boat sector; offshore, industrial sector) shrimp fishery in 
Surinam. They offer the following advice: '...an expansion of artisanal shrimp in coastal swamps 
will imply a reduction in income, employment and foreign exchange earnings to the Surinamese 
economy. A promotion of artisanal fisheries could be justified on account of re-distributing 
income and employment to rural areas, and in respect to greater supply of protein to rural 
consumers. In regard to both these objectives, alternative ways and means may, however, be more 
appropriate considering the great loss in foreign exchange earnings resulting from such a policy 
(1985:42).' 
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The Life and Death of a Small-Scale Fishery 
Surf Clam Dredging in Southern Maine 

Craig T. Palmer 
Memorial University of Newfoundland 

ABSTRACTThis paper describes the history of small-scale surf clam dredging along the 
coast of southern Maine. By identifying the economic, social, and environmental factors 
leading to the adoption and subsequent abandonment of surf clam dredging, this history 
illustrates the interaction of two major factors in the social and ecologica! conditions of 
Maine lobstermen. The first is the importance of seasonally pursuing other species in order 
to supplement lobster fishing. The second is the fragile relationship between lobstermen 
and regulatory agencies. Through their management of potential pollution problems in 
surf clams, regulatory agencies became the primary determinant of the seasonal fishing 
tactics of some lobstermen. Hence, the paper stresses the importance of commercial 
fishermen having easy access to the evidence on which regulatory decisions are based. 

Introduction 

The following history of surf clam dredging in Southern Maine is set in the 
context of three problems: seasonal fluctuations in the supply of lobsters, 
pollution, and a deteriorating relationship between fishers and regulatory 
agencies. The innovation, adoption, and abandonment of this fishery are 
traced with data from published sources, conversations with state officials in 
charge of regulating the fishery, interviews and questionnaire surveys of area 
fishermen, financial records and daily journals of the lobsterman who started 
the new fishery, and five years of participant observation as a sternman on his 
boat. Although this paper is only a case study (indeed, it is largely the story 
of one man's fishing career), it illustrates the potential problems in the 
relationship between fishers and regulatory agencies. The fact that surf clam 
dredging (locally referred to as 'dragging') remained nearly the private 
domain o'f its innovater for two decades, and then failed almost immediately 
after it began to be adopted by others, provides a unique opportunity to 
examine the role of regulatory decisions throughout the entire history of a 
local fishery (see Sinclair 1985). 

Maine Lobstermen 

The term 'lobsterman' refers to a commercial fisherman whose primary prey 
species is the American Lobster (Hornarus americanus). However, the actual 
activities of many lobstermen are not nearly as monolithic as the name implies 
(see Acheson 1980a). This is because the lobster industry's 'chronic seasonal 
gyrations between scarcity and abundance' (Martin and Lipfert 1985:89) has 
required lobstermen to make various seasonal shifts throughout their 200-year 

MAST 1991, 4(1): 56-72 

history. Although each location has its unique variations, lobsters tend to be 
abundant in shallow water during late summer and early fall, while they are 
found only in less accessible deep water during the winter and early spring (see 
Wilder and Murray 1958; Dow 1969; Cooper and Uzmann 1971 ; Acheson 
1980b, 1988). 

Lobstering had to be abandoned during the winter months until recent 
technological advances such as engines, radar, sternmen (known as 'helpers'), 
and larger boats made winter lobstering possible. In fact, 'The forties and 
fifties were the first years in which lobster fishing was at least marginally 
nrofitable as a full-time year-round endeavor' (Martin and Lipfert 1985:87; r------ 

see also Wilson and Acheson 1980). Even now, offshore lobstering is not a 
practical alternative for many lobstermen, and few earn enough from 
lobstering during the summer months to last through the winter. This means 
that 'the difference between financial success and failure in many cases is 
closely connected with the ability to change species fished as prices or the 
availablity of various fish stocks change' (Acheson 1980a:452). 

Although there are over a dozen commercial species of fish and shellfish 
caught off the coast of Maine (see Acheson 1988:108), and short-trip fishing 



is often the preferred source of supplemental income (Acheson, Poggie, 
Pollnac & Wilson 1980; see also Pollnac & Poggie 1980a, 1980b, 1980c; 
Poggie & Pollnac 1980), most lobstermen are quite limited in their ability to 
pursue other species. This ability is limited by the location of alternative 
species, markets, the need for specialized equipment (including crew), regula- 
tions, climate, opportunities for non-fishing sources of income, and the need 
for specialized skills. Access to many species and types of fishing would 
require lobstermen purchasing larger boats than their typical 28 to 38-foot 
crafts. While some lobstermen have made such a switch in fishing styles (see 
Acheson 1980a), the majority of Maine lobstermen have chosen against such 
an option. This limits them primarily to shrimping, scallop dragging, and 
using some type of fixed gear for ground fishing (see Wils~n and Acheson 
1980; Acheson 1980a). 

The Study Area: 'Southern Harbor' 

The small fishing community that I will call 'Southern Harbor' has existed 
since the 1870's. It is located in the southwestern part of Maine where 
economic development, particularly tourism, is rapidly increasing. However, 
the majority of the 18 full-time, and several of the part-time lobstermen come 
from families who have lived and fished in the area for generations (see 
Palmer 1989, 1990a, 1990b, 1991). The traditional winter occupation of the 
lobstermen in Southern Harbor has been the digging of soft-shelled clams 
(Mya arenia). The proximity of clam flats enabled several generations of 
lobstermen and other residents to supplement both their income and their diet 
with clams. This pattern began to change in the early 1960's when many of the 
local clam flats were closed due to pollution. While a few took non-fishing 
jobs during the winter, many of the lobstermen attempted some type of year 
round fishing. Since winter lobstering proved to be of only limited value, 
many of the lobstermen tried other types of fishing. The larger boats were 
often used for shrimping, while others were used to drag for scallops. A few 
also tried gill-netting, and several continued to dig clams in locations that were 
not closed because of pollution. Some of the lobstermen had, at various times 
in their careers, also worked on draggers (also known as trawlers) fishing for 
groundfish in other harbors. Table One lists the ages and types of commercial 
fishing engaged in by 19 Southern Harbor lobstermen. 

The Birth of a Fishery: 1967-1971 

Surf clams (Spisula solidissirna) also known as hen clams or sea clams, have 
been a source of food on the east coast since the seventeenth century (see 
Parker 1971; Yancy 1970). Their commercial use did not really develop until 
hydraulic dredging replaced the use of manually-operated rakes and tongs 
after the Second World War. During the 1950s and 1960s, hydraulic dredges 
were used off the coast of New Jersey, New York, Maryland, Delaware and 

Table 1. Dpe of additional cornr?~ercialfisI~ir~g engaged it7 by each lobsterrnerl at some poirlt in 
his career (Survey performed in 1988). 

Age of Scallop Shrimp Surf Clam Soft-Shell Gillnet Dragger 
Lobster- Clams 

man 

Virginia. By the early 1980s surf clam dredging was also done along the coast 
of Rhode Island, Masachusetts, and along the Georges Banks. During the 
1950s and 1960s most of the dredging was done with forty inch drags on boats 
from 40 to 60 feet in length (see Parker 1971; Lothrop 1954). By the 1980s 
boats up to 100 gross registered tons with up to 240-inch dredges were being 
used (see MAFMC 1986; Strand et al. 1981; Ropes 1980; and McCay and 
Creed in press). 

Surf clams have long been known to wash up on the beaches around 
Southern Harbor following storms. Residents of the area have also been 
known to wade out along the beaches at low tide to dig surf clams for dinner. 
However, the only commercial exploitation of this resource was an unsuccess- 
ful attempt at dry dredging (dredging without the use of hydraulic jets of water 
used to loosen the sand in front of the dredge) along a nearby beach in 1949. 
The lack of interest in applying the large-scale hydraulic dredging to Maine 
surf clams was probably due to the small area of suitable beaches in Maine and 
the extremely limited stock of clams compared to other areas of the Atlantic 
coast. 

In 1967 a local clam processing plant that had been using surf clams from 



New Jersey asked local engineers to construct and test a small-scale hydraulic 
clam dredge as a prototype for one to be used in the search for new clam 
sources off the coast of South America. In early autumn, the dredge with its 
twelve-inch blade, two three-inch pumps, and fifty feet of fire hose was taken 
'out on the only local boat equipped with the necessary winch and boom. A 
state official and a local lobsterman accompanied the crew out of curiosity. 
They picked a spot where surf clams were known to wash up in storms and 
made a short five-minute tow. The two bushel chain net attached to the dredge 
came up overflowing with clams. The accompanying lobsterman immediately 
saw a possibility to 'make some money without breaking my back at 
lobstering,' and the small-scale commercial surf clam 'industry' of Maine was 
born. -. 

Due to the originality of the idea, there were no regulations, no established 
capturing or processing techniques, and no established market. Hence, the 
first step was to find a buyer. The lobsterman managed to talk his uncle who 
owned a local shell-fish market to 'take a look' at his clams. With this minimal 
assurance, the lobsterman had a duplicate dredge made, borrowed a pump 
from the state, and bought the other necessary equipment for a total of $1325. 

1 Photo 2. The originalstrrf clan? dredger's boat hauled out for the winter. 
i 

I 

He tried the dredge for the first time the following spring. His log book for 
May 22, 1968 reads 'tried new drag, not much luck, I think pump isn't big 
enough.' On July 17, 1968 he bought a larger pump and was able to deliver 
clams he shucked on the boat to his uncle for 25 cerits per pound. Surf clam 
dredging started off very slowly during the years of 1968 and 1969. Since the 
dredging equipment did not interfere with the hauling of lobster traps, the 
lobsterman continued to devote most of his time to lobstering. The time that 
was spent on dredging consisted of experimenting with equipment adjust- 
ments and searching for beds of clams. There was no particular seasonality to 
the activity during these early years and its economic contribution was 
minimal (see Table 2). 

Surf clam dredging was little more than a 'hobby' during 1968 and 1969, but 
it became an economic necessity during the summer of 1970. Southern Harbor 
had been plagued by a few lobstermen stealing lobsters and destroying the 
traps of the other lobstermen. This problem came to a violent climax during 

Table 2. Sources of Fisliing Income for Original Surf C[ant Dredger: 1967-1987. 

Year Surf Lobster Soft- Shrimp Yearly 
Clams Shell Income 

Clams Compared 
to 1967' 

1967 - 67 % 21% 12% 100.0olo 
1968 7 % 61% 13% 19% 95.6% 
1969 9% 72% 16% 3 % 94.1 % 
1970 17% 21 % 50% 12% 73.1% 
1971 60% - 40% - 81.5% 
1972 37010 22% 41 % - 78.0% 
1973 - - - incomplete records - - - 
1974 34% 41% 25 % - 86.7% 
1975 - 85% 15% - 116.2% 
1976 34% 48% 18% - 127.8% 
1977 67 % 33070 - - 103.6% 

1978 26% 74% - - 102.5% 

1979 35% 65 % - - 153.2% 

1980 34% 66% - - 166.7% 
1981 8 % 92% - - 142.0% 
1982 11 % 89% - - 155.2% 
1983 10% 90% - - 156.7% 
1984 15% 85% - - 158.3% 

1985 28% 72% - - 163.0% 
1986 2% 98% - - 172.5% 
1987 - 100% - - 180.3% 

Source: Original Surf Clam Dredger's Personal Records 
'Incomes Not Adjusted for Inflation. 



July of 1970. Having so many of their lobsters stolen and traps destroyed was 
forcing many of the lobstermen to consider abandoning the industry, at least 
until the trouble was over. The lobsterman who had started the clam dredging 
'industry' decided that his only options were to become a 'helper' on a friend's 
boat (a degrading position for an established lobsterman), or to rely on the 
surf' clams. He decided to take a chance on the new 'industry.' Just as the surf 
clam dredging started to improve in the late summer, and it looked as if his 
decision had been correct, he was forced to abandon all fishing three months 
early due to mechanical problems with his boat on September 21, 1970. 

Although the new 'industry' had not prevented an economically disastrous 
year in 1970 (see Table 2), the lobsterman had been impressed with the number 
of surf clams in the late summer. The price for surf clams had also risen from 
25 to 40 cents per pound due to rising prices for local soft-shell clams and 
imported surf clams. Hence, even though the trap thefts had ended the 
previous fall with the arrest of the culprits, the lobsterman relied again on the 
surf clams the following year and did not set any lobster traps during 1971. 
The new fishery responded moderately well, providing the largest source of 
fishing income that year (see Table 2). 

The income from 1971 was enough for the Iobsterman to again decide to 
invest in a larger pump and continue pursuing surf clams instead of lobsters 
the following year. With the new pump, the 'industry' looked very promising 
during the spring and summer of 1972. For the first time, the lobsterman saw 
a future in which surf clam dredging would replace lobstering as his 
predominant source of income. This optimisim ended abruptly that autumn. 

Red Tide: 1972-1976 

September 16, 1972 is a crucial day in the history of Maine surf clam dredging 
and in the relations between the local commercial fishermen and state 
regulatory agencies. It was on this date that the toxic plankton Gonyaulix 
tamasensi, better known as 'red tide,' was found in the state's surf clams and 
other shellfish. Red tide had caused few problems when it appeared in small 
concentrations in Maine during the 1950's, but the concentrations found in 
1972 forced an end to the harvesting of all infected species (see Manville 1972). 
The surf clam dredger was now forced to become a 'helper' on a friend's 
lobster boat until he was able to lobster for himself again the following spring 
(see Table 2). 

The period from 1972 to 1975 was marked by periodic red tide closures for 
different species and different areas. Throughout these years, the clam 
dredger continued to dredge when allowed, although he was now having to 
market many of his clams in small quantities to private individuals since his 
previous market had been withdrawn due to the threat of red tide. Despite the 
economic hardship caused by the red tide, the clam dredger fully cooperated 
with state officials. In fact, he voluntarily provided the first evidence that the 
surf clams had been infected with red tide. He also showed state officials the 

location of clam beds when they needed clams for testing, and helped the state 
test a hydraulic dredge to be used for quahogs (IMercenaria mercenaria] see 
Mahogany 1976; Mathieson and De Rocher 1974). 

After three years of periodic closures, a turning point in relations with the 
state came when the surf clams were prohibited continuously from August 
1975 until June 1976. Up until this point the closures had been perceived by 
the clam dredger as the direct result of tests finding pollution in the surf clams 
of a given area. During this year-long closure he began having difficulty 
finding out the results of tests, or even when and where tests had been done. 
His journal records numerous telephone conversations and letters with 
various state officials (including the governor) expressing growing frustration 
over the apparent infrequency of tests and secretiveness of the testing and 
closure procedures. 

Competitors and Complaints: 1977-1978 

The years 1977 and 1978 saw a general pattern of red tide closures during the 
summer months. This helped turn surf clam dredging into a seasonal fishery 

Photo 3.  A bucket of siirfclatns abotit to besh~tcked on the deck of the boat. 



that replaced lobstering during the early spring and late fall. Despite the 
restrictions, new markets in local restaurants and a rise in price to approxi- 
mately 75 cents per pound (see table three) enabled the clam dragger to make 
a major part of his income from surf clams (see Table 2). It also brought about 
new interest in surf clams, as one local fishermen and two from out of state 
brought larger boats with 36-inch dredges into the bay and met with 
considerable success. Although none of the three new boats would last more 
than a season, their presence was to have two significant effects. 

The first effect was to provide the circumstances for the last instance of 
cooperation between the original clam dredger and state regulatory agencies. 
This was in the form of a petition in 1978 by the original clam dredger that 
banned dredging with blades larger than 24 inches, thus'effectively excluding 
the two out of state boats. The second effect was that the dredging of surf 
clams now drew the attention of the local tourist industry that dominated this 
section of Maine coast. While the presence of one small boat dredging along 
the beaches was just a quaint amusement to tourists who often waded out to 
the boat, a 'fleet' of four boats - some sixty feet long - brought complaints 
from tourists and hotel owners. Tourists claimed that the boats were polluting 
the beaches and their mere presence degraded the scenic quality of the area. 
The owners of the many beach-front hotels petitioned to have the boats 
banned. Although the pollution was found to be the result of a dredging 
operation in a nearby river, the area was closed to surf clam dredging. Red tide 
was given as the reason, but the original clam dredger was convinced that the 
complaints of tourists had been the real reason for the closure. 

Red Tape: 1979-1983 

For the original clam dredger, the problem was now a matter of 'red tape' 
instead of 'red tide' (see Morrison 1981). He no longer perceived the surf clam 
closures to be based on evidence of pollution. The conflict between the clam 
dredger and the state Department of Marine Resources (D.M.R.) centered on 
several aspects of the red tide testing procedures. The first was the infrequency 
of red tide tests. His other major complaint was the closing of areas below the 
acceptable level of contamination because nearby areas were polluted. Letters 
from the D.M.R. explained to the clam dredger that such decisions were based 
on the 'judgement' of one man. This helped transform the conflict into a 
personal battle between the original surf clam dredger and the D.M.R. official 
in charge of red tide testing. 

The frequent red tide closings and the failure of the price to rise above 70 
cents per pound reduced the economic contribution of surf clams (see Table 
2). It also kept other local fishermen from becoming interested in the industry, 
and the original clam dredger again had the surf clams to himself until 1984. 

Boom and Bust: 1984-1986 

While the price of lobsters remained fairly constant, local catches began to 
decline in the mid 1980s (see Acheson 1984; Townsend and Briggs 1982). Most 
of the lobsterman in Southern Harbor attributed this to overfishing, resulting 
largely from the end of a self-imposed trap limit that had been in effect for 
over ten years (see Morrison 1976). Expenses, particularly the price of bait, 
also rose dramatically (see Acheson 1980a). Some of the lobstermen had a few 
good winters exploiting scallops and shrimp, but these proved to be unreliable 
sources of income (see Acheson 1980a). At the same time several local 
restaurants and shellfish dealers became willing to buy local surf clams. The 
increase in markets brought the price of surf clams up to nearly one dollar per 
pound. 

These conditions brought two of the local lobstermen into the surf clam 
'industry.' While the original clam dredger had pursued the surf clams in the 
early spring and late fall, ceasing fishing during the winter months, the 
newcomers saw surf clams as a winter fishery. They exploited the resource 
primarily from the end of the in-shore lobster season in December until it 
began again in April. With larger pumps, 24-inch dredges, and two 'helpers' 
shucking the clams on the boat, these boats were quite successful during the 
1984-85 season, making several times more from the industry than the original 
clam dredger had ever made. Even though the price dropped back down to 
around 75 cents per pound, their success brought another local lobsterman 
and one from a nearby harbor into the 'industry' the following season. The 

, market for the local surf clams was growing dramatically among local 
restaurants and shellfish dealers, with some surf clams even being exported to 
other states. 

In 1981, the original surf clam dredger had chastised state officials for 
neglecting to help what he claimed was an economic 'sleeping giant' for the 
state of Maine (see Morrison 1981). By 1986 his prediction about the potential 
of local surf clams was at least partially materializing. Over forty local people 
were employed in the capture, processing, and marketing of the resource. This 
growth did bring increased interest from state authorities, but it was an 
interest that would mean the death of the industry. 

The increasing production of surf clams, particularly the expansion of 
markets into other states, led state officials to incorporate surf clams under 
the same regulations that govern other shellfish. This meant that the surf 
clams would have to be processed in the same sanitary conditions as regular 
soft-shell clams. This necessitated bringing the unshucked clams to markets 
since such sanitary processing was impossible on the small boats. Since 
shucking the clams reduces their weight by over 75%, the clam dredgers were 
concerned about their boats being overloaded and dismayed at having to 
unload fifty or more 90-pound trays at the end of each day. The new 
regulation would make the exploitation of surf clams nearly impossible. 

The local fishermen felt the regulation was unfair and questioned whether 



it was really based on a question of sanitation (see Morelli 1986). In a series 
of public meetings they emphasized that there had been no problems with 
contamination in the past and pointed out irregular procedures used in the 
D.M.R. tests for contamination. They also pointed to the fact that it was legal 
to shuck scallops o'n boats (an argument countered by the fact that only the 
muscles of scallops are marketed, and the muscles contain lower levels of 
contamination than other parts of shellfish). Finally the fishermen suggested 
that the clams simply be limited to Maine markets. Although attempts to find 
such compromises were promised, the regulation eventually went into effect 
in 1987. A sympathetic state representative pointed to the irony of the 
situation: 

\ 

In a way, it's the industry's success in developing a market for the clams that has drawn 
the State's attention. I f  these guys hadn't been so successful, they wouldn't be in the mess 
they're in now (Linwood Higgins, quoted in Morelli 1986). 

Many of the fishermen added that while the surf clam industry had become 
too big to escape state attention, it was not big enough to fight for its rights 
the way larger industries like scallop dragging could. They also pointed to the 
ironical fact that Maine will now have to import surf clams from other states 
in order to continue to produce chowders and clam cakes. 

Nearing the end of his career, needing new equipment, and knowing he 
would be unable to deal economically with unshucked clams the following 
year, the original clam dredger gave up the fight and removed his dredging 
gear. In an attempt to salvage something from their newly purchased, and now 
unsaleable equipment, two of the new clam dredgers tried to market the bulky 
unshucked clams for brief periods in 1988. One boat dredged for clams for 
about one month in 1989, but the owner doubts that he will ever dredge for 
clams again. 

Discussion 

Although this is only a case study limited to a small number of commercial 
fishermen in one area of Maine, the history of the surf clam dredging 
operation in southern Maine adds to our understanding of the relationship 
between commercial fishermen and regulatory agencies. It also illustrates the 
importance of this relationship in changing the outcome of attempts to 
diversify fishing endeavors. 

Although he remembers being pessimistic about the lobster industry, the 
original clam dredger was attracted to the new industry mainly because it 
would be an easier way to make a living. While the new fishery required new 
technology and skill, it was also generally compatible with the material, social, 
and cultural traditions of lobstermen. The dredging could be done from a 
lobster boat in the same local lobstering 'territory' (see Acheson 1975a, 1975b, 
1987) which was both convenient (especially important during winter months) 

and intimately familiar to the local lobstermen. It was compatible with 
established social patterns of work organization since it could be done alone 
or with a 'helper.' It also involved the same sense of self-employed independ- 
ence as lobstering. In fact, it is clear that the original clam dredger highly 
valued the extra challenge and independence of pioneering a type of fishing 
never before attempted in the area. 

For the original clam dredger, these incentives were enough to offset the 
very shaky market for the new product. In fact, Table 2 indicates that the clam 
dredger's yearly income from fishing did not increase during the first seven 
years after he began surf clam dredging. While there are numerous variables 
involved in these figures, it is clear that surf clam dredging was not of 
significant economic advantage to the lobsterman. It did, however, allow him 
to remain self-employed as a fishermen during certain times when he would 
have otherwise been forced to seek other employment. 

Despite an awareness of the problems the clam dredger was having with 
regulatory agencies, the lack of an economic advantage is clearly the main 
reason the new fishery was not adopted by other lobstermen in the area for 
over fifteen years. Adoption of the new industry would have almost certainly 
entailed an economic loss for many of the other lobstermen in the area. Since 
the original clam dredger had never made more than a moderate living from 
lobstering, the limited income from surf clams was sufficient to maintain his 
overall income. For lobstermen who had invested more into lobstering and 
were use to greater incomes, a shift to surf clams would have meant a 
substantial drop in income. It was the rise in price in 1984 that influenced two 

"local lobstermen to adopt clam dredging. They had observed the quantities of 
clams brought in by the original clam dredger for many years and calculated 
they could now make more from surf clams than winter lobstering or 
scalloping. The fact that they did much better than expected their first year 
brought the fourth lobsterman into the fishery. 

Although the small number of people involved makes it impossible to 
generalize, the adoption of surf clam dredging does not appear to be the result 
of some general type of innovative personality (see Barnett 1953; Barth 1967; 
Acheson and Reidman 1982; Downs and Mohr 1976). For example, the 
original clam dredger has failed to adopt many of types of navigational 
technology possessed by most of the lobstermen in Southern Harbor. Neither 
is there a clear correlation between exploiting other alternative prey species 
and the adoption of surf clam dredging (see Table 1).  While the men who 
adopted surf clam dragging in the 1980s were all fairly successful lobstermen 
in their prime, if the original clam dredger had been an extremely successful 
'highliner' the clam dredging industry would probably have never been started 
(see also Andersen 1979:308). The adoption of surf clam dredging occurred 
at different times because it solved different problems for different lobster- 
men. 

The adoption of surf clam dredging at different times also entailed different 
problems in regard to markets, competition, complaints from tourists, 



pollution, and especially regulatory agencies. Since he was the only one 
exploiting the resource, the original clam dredger's complaints against red tide 
closures often drew little or no attention. This lack of power may have been 
a blessing in disguise since he was able to dredge clams, at least periodically, 
for nearly twenty years. Instead of greater strength, an increase in the number 
of clam dredgers eventually brought an end to the industry. 

The relationship between commercial fishermen and regulatory agencies is 
likely to entail a certain amount of conflict since it may be inevitable that 
resource management sometimes 'means putting people out of business, with 
all that indicates for social and economic dislocation' (Acheson 1980a:452; see 
also McCay 1981; Sinclair 1985). However, the history of surf clam dredging 
in Maine indicates certain factors that may increase or decrease the degree of 
conflict. These can be illustrated by examining the regulatory problems 
occurring during various stages of the 'industry's' history. 

During the nearly two decades in which the original surf-clam dredger had 
the 'industry' virtually to himself, communication appears to be the key 
variable in determining the relationship with regulatory agencies. It is crucial 
to remember that the detection of red tide, and the subsequent closing of the 
surf clam beds, did not immediately produce a hostile relationship between the 
surf clam dredger and the D.M.R. As long as the closing was perceived by the 
surf clam dredger as the result of a health risk, the relationship was marked 
by cooperation. Conflict only developed when the fisherman no longer saw a 
clear correlation between dangerous levels of pollution and the closing of 
certain areas. The key feature in this change was the surf clam dredger's 
perception of the testing procedure as inadequate and secretive. Tests 
appeared to be done at arbitrary times, causing the fisherman to feel his 
problems were being ignored by the regulatory agency as areas remained 
closed for weeks after the pollution levels might have dropped below 
acceptable limits. The secrecy with which tests were conducted and evaluated 
led to requests for independent tests, which were also denied. 

Conversations with the D.M.R. official in charge of testing surf clams 
indicated that much of the conflict over closures was simply the result of the 
different interests of fishermen and regulatory agencies. Other conflicts may 
have resulted from discrepencies between the 'scientific' authority of regula- 
tory agencies and the fishermen's 'practical experience7 (see van den Hoonard 
1983) concerning such issues as the frequency of testing necessary for proper 
management. There does, however, appear to have been one crucial flaw in 
the testing procedure. The regulation governing the harvest of surf clams sets 
a specific limit of 80 micrograms of toxin for every 100 grams of shellfish. The 
D.M.R., however, only announced whether an area was open or closed, and 
fishermen were not allowed access to the exact 'scores' of tests. The official 
in charge of testing told me that this policy was followed because he needed 
to have flexibility in determining which areas should be closed. For example, 
he might close an area as it 'approached' the official level because of the 
ability of toxin levels to increase rapidly. He stated that keeping the exact 

scores of tests secret helped him to avoid arguments with the fishermen over 
these decisions. 

The secrecy of test scores appears to be the key to the deterioration of the 
relationship between fishermen and regulatory agencies because it created a 
pervasive attitude of distrust. I have no reason to believe that the desire for 
greater flexibility in closing certain areas was based on anything other than a 
genuine concern for public health. However, if the current criteria of closing 
an area at a given amount of contamination is inadequate, then a new criteria 
needs to be established and followed. Using secrecy to improve an inadequate 
regulation is clearly unacceptable. 

The regulatory conflicts eventually ending the industry, although also 
based on health risks, were different and more complex than those previously 
faced by the original surf clam dredger. Throughout the negotiations over the 
new shucking regulations, the fishermen had a sense that there must be some 
other reason for the regulation, or at least for the inability to find a 
compromise solution. Unlike the earlier discovery of 'red-tide,' there had 
been no health problems resulting from the shucking of clams on board the 
boats. Tests for evidence of contamination in the clams were equivocal, and 
numerous improvements in handling procedures were suggested in order to 
insure quality. The surf clam dredgers were also more than willing to restrict 
their clams to in-state markets since the law in question referred to only the 
transfer of shellfish across state lines. The inability to establish any such 
compromise led to speculation among the fishermen of ulterior motives for 
wanting the surf clam operations to end. These suspicions ranged from 
pressure from other fishing industries such as soft-shell clams, quahogs, and 
scallops, to the desire for some type of alleged government grant in order to 
'further study the problem.' While none of these speculations can be 
substantiated, there was general agreement among the fishermen that a 
compromise would have been worked out if the industry had been on a larger 
regulations destroy what would have otherwise been a major new fishery that 
would have greatly improved the standard of living for many people along the 
Maine coast? Or did the regulation problems simply tip the scales against what 
was destined to be a very marginal and short-lived enterprise? The answer 
depends on your point of view. There are probably few areas of Maine in 
which surf clams could be commercially harvested, and the original surf clam 
dredger estimates that the beds of surf clams around Southern Harbor could 
never support more than five boats with small 18' blades. To these few 
fishermen, some of whom grossed over thirty thousand dollars more by surf 
clam dredging one winter than they would have made by lobstering during 
those months, the end of the fishery was a major blow to their long term 
economic future. 

For the state of Maine as a whole, the greatest loss entailed by the death of 
the surf clam dredging industry may not be the immediate economic loss, but 
in the relationship between state authorities and commercial lobstermen in an 
industry that badly needs cooperation for its continued survival. Sinclair 



(1989) points out that communication between fishers and regulatory agencies 
is crucial to successful fishery management: 'Distrust and jealousy must be 
overcome by creating a structure for management that involves openness with 
regard to information and policy formation' (Sinclair 1987:13). The history 
of surf clam dredging provides further evidence for this position, and supports 
calls for greater co-management of fisheries. 
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Measuring Ourselves 
Adaptation and Anxiety Aboard a Fishing Vessel1 

Peter Knutson 
Fisl~ing Vessel Loki 

ABSTRACT This article is a criticism of the view that social interaction aboard fishing 
vessels can be understood primarily as an adaptive response to the technological demands 
of the fishing operation. Such an understanding privileges the technical system over the 
lifeworld, falsely assumes social harmony and overlooks social pathology. In the 
following, I consider the work of Barth (1966) and Orbach (1977) in light of my own twenty 
years aboard fishing vessels. I offer my own insights into social life and identity as they are 
constructed within the confines of a fishing vessel hierarchy. 

'It was very much like being mad, only it 
was worse because one was aware of it.' 
- Joseph Conrad, Tile Secret Sharer. 

In my bunk I dream on a stormy night. My face presses harder against the cold 
steel skin of the hull. I am on watch. My eyes still cannot see. Wake up, I have 
to wake up. 

Our seiner pushes across an open stretch of ocean off the British Columbian 
Coast bound for Ketchikan and the 1978 fishing season. The skipper is at the 
helm and four crewmen lie in narrow bunks below. 

Suddenly I am wrenched awake as someone throws open the fo'c'sle door 
and screams over the diesel's roar, 'Everybody on deck! Water in the 
lazarette!' We bolt up the ladder in boots and underwear to find our stern 
dangerously down. A following sea breaks on the transom, sloshing water into 
the open 'laz' hatch. We jump into the half-swamped 'Iaz' and form a bailing 
chain using empty lube oil buckets. I surmise that the skipper had gone back 
to the 'laz' to get his customary six-pack of Budweiser and had left the 
watertight hatch unsecured. As I pass the bucket, I think of the graduate 
school paper I have just written explaining Earth's functional model of a 
fishing boat crew. Supposedly skipper and crew are bound together in a 
functional unit through a rational exchange of prestations. Where now is that 
rationality? What kind of prestation is this? As seawater fills my hip boots, 
I am struck by the irony of a logic more evident to the anthropologist than to 
those of us bailing for our lives. 

The Invisible Hand 

In his 1966 monograph Barth argued that successful skippers and crews in the 
Norwegian herring fishery overcame distinctions based upon 'positional 
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authority' and created a relationship based upon 'trust.' In this way crew 
relations were supposedly experienced as if they were voluntary and egalitar- 
ian in character despite the overarching context of private property. This 
pleasant arrangement is said to have produced greater motivation amongst the 
crewmen and hence a more efficient fishing operation. 

According to Barth, the captain 'transformed his relationship of command 
over the fishermen into a voluntary relationship of leadership and accep- 
tance.. . ' 

[He] exhibits behavior suggesting confidence, knowledge and experience. He gives very 
few clues to what he is thinking, communicates little, in contrast to the others on the 
bridge, and never elicits comments, evaluations or advice from any other person ... 
Through this pattern he can assert leadership without referring to positional authority; he 
claims rationality without making the basis and logic of his decision available for critical 
scrutiny (1966:8). 

Barth argues that the captain's silent performance is part of an exchange with 
the crew. Without speaking the skipper 'claims rationality' and 'asserts 
leadership.' The captain somehow creates a 'voluntary relationship.' 

For their part, the crew offers the captain a 'token prestation ... of 
willingness or eagerness and constant readiness to work, as well as their 
interest in observing, evaluating and controlling the dispositions of the 
skipper.' (19669) Barth presumes a consensus aboard ship yet gives no clue 
as to how it is negotiated. It simply occurs. The fishing operation functions 
and the different members of the crew contribute their peculiar behaviours to 
a harmonious arrangement. The logic is there to be seen by the observer. 

Barth's evidence for rational social exchange suggests an alternative 
interpretation. If, in fact, 'positional authority' has been operatively sus- 
pended aboard ship why does the skipper remain uncommunicative? Presum- 
ably if 'positional authority' were nullified there would be every incentive to 
intensify communication regarding the common project, catching herring. If 
the skipper has good information, proven intuition and a sound theory upon 
which to make his fishing decisions then he could certainly defend them. If 
not, he stands to benefit from a verbal exchange with the crew. In refusing to 
justify himself, he claims exemption from the reciprocity which would 
characterize a 'voluntary relationship.' Were the skipper to take questions 
about his decisions from crewmen he would be recognizing them as potential 
equals. His silence rests upon the original arbitrariness of the property relation 
which gives the captain the right to separate employees from the property of 
the owner. His silence points to 'positional authority.' Like casual laborers or 
prostitutes competing on the street for the attention of potential employers, 
perhaps Barth's faceless crew flex their 'willingness' and 'eagerness' and 
'constant readiness' to tell the boss: I am more competent than the others - 
choose me. 

What happens when this presumed exchange breaks down? How is the 

'disposition of the skipper' to be controlled by the crew if he cannot be 
addressed? Do they pretend the skipper is competent when he begins work on 
the second six-pack? Will their display of 'eagerness' then control his 
disposition? How can the relation between skipper and crew be regulated by 
'trust' if that relation cannot be discussed on the vessel? 

Ratifying an apparently functional state, Barth presumes an underlying 
agreement between skipper and crew despite skewed relations of control and 
ownership. Read differently, his evidence suggests a different interpretation. 

Fighting with Tools 

'...the machine is not neutral; technical 
reason is the social reason ruling a given 
society ...' 
- Herbert ~arcuse'(1968:225). 

In my experience, a veneer of technical discourse inhibits the direct address of 
'positional authority' aboard ship. This does not, however, support Barth's 
contention that social interaction therefore acquires a 'voluntary' character. 
Instead, this taboo distorts interaction into oblique and cryptic pathways. 

Value-neutral questions of technical correctness and competence constitute 
an official techno-speak against which a guerilla struggle is conducted. 
Because work language is limited to technical questions, issues of social 
fairness in the conduct of work process are exiled from discussion. Yet 
through nuances of tone, volume and percussion, these issues surface. We 
learn to 'read' the politics embedded in the operation of Weber's 'lifeless 
machine.12 We learn that the power of technology conceals the technology of 
power. 

We prepare to take several tons of ice into the hold at the New England Cold 
Storage dock. Sam (a fellow deckhand), Jerry (the skipper's son), and I are 
experienced crewmen and have iced the vessel many times before. We are 
aware that our preparations were being observed by the skipper and by the 
crew of the San Juan Maid, known by reputation as one of the elite crews in 
the fishing fleet. 

We arrived last night in town after three days fishing. This morning the 
skipper gets us up at 7, then he goes back to his bunk with a bad stomach. We 
stand around for 45 minutes. Then he gets up, and we move the boat to the 
cannery ice dock, tying up behind the San Juan Maid. We slip the boat back 
two pilings in order to be directly underneath the ice chute. As I slack the 
hawser Jerry starts yelling 'Fuck! Fuck!,' shaking his head, rolling his eyes 
skyward, as if pleading to his Heavenly Father. I infer that I am slacking the 
lines incorrectly. Apparently I failed this test. I further interpret his behavior 
as a demonstration to his father and the watching crew of the San Juan Maid 
that he's surrounded by incompetents. 



Photo 1. AII older wooden seiner hauling the seine lllrotrgl~ tile power block. Tlle skiff is lowing 
the seiner away frat?? the gear. Sorrlheast Alaska. 

As we wait for ice under the cannery's ice hose, Sam and I suggest that we 
take the hatchcover off the coamings so as to be ready. But Jerry tells us 
definitively, 

'No, leave it on.' 

Then, 30 seconds before the ice comes down the chute, he gives us the word, 

'Okay, now!' 

We scramble to lift the heavy hatches before the pressurized jetstream of ice 
arrives.. . 

Later I'm down in the hold shoveling ice over the binboards. Jerry yells 
down, 'Shovel that ice!' Then as I climb out of the hold he immediately orders 
me to put on the hatchcovers, which was my next move in any case. At that 
point I get the pleasure of contradicting him, yelling, 

'No! We've got to put the tarp over the ice first!' 

The trick to asserting one's superiority (and the other's inferiority) involves 
commanding in suchfi a way that any challenge to the latent insult makes the 
subordinate appear to be disrupting the work process. What shall I say, 'No, 
I won't put the hatchcover on!' 

The skipper's son demonstrated his technical competence to the observers, 
cleverly evincing his claim to power while hiding behind signs of function. He 
indirectly asserted a higher status by redundantly ordering us to perform small 
actions in a task sequence that was already of rote familiarity to us. In the 
same way, he inhibited us from taking preparatory actions in the task 
sequence until he had authorized us to perform the movements. Sam and I 
called this irritating habit 'ordering the obvious.' 

In the course of ordering us about, he omitted a step in the icing procedure. 
My rejoinder, 'No, we've got to put the tarp on first!,' asserted a sign of my 
own technical competence, challenged Jerry's, and was expressed in the same 
'value-free' technical idiom that Jerry employed. In this way, the incidental 
signifiers of the work process became laden with repressed, conflicting, 
strategically understood intentions. Technical language was only the medium 
through which we struggled for recognition. Our interaction, far from being 
an implicit social contract, was a barely-contained skirmish over our legiti- 
macy as members of the fishing community. Yet, it was a functional exchange 
in two senses: first, because we successfully iced the vessel and secondly, 
because, we did not directly broach 'positional authority' and consequently 
reproduced the alienated pattern of interaction which daily reconstituted the 
vessel's hierarchy. 

In its dynamics, this struggle for recognition reenacts the prototypical 
Protestant struggle over the meaning of a 'good work.' It confirms Weber's 
insight into the anxiety basic to motivation under capitalist organization: 

Thus, however useless good works might be as a means of attaining salvation, for even the 
elect remain beings of the flesh, and everything they do falls infinitely short of divine 
standards, nevertheless, they are indispensable as a sign of election. They are the technical 
means, not of purchasing.salvation, but of getting rid of the fear of damnation (1958:115). 

Striving to overcome anxiety, striving to establish an identity as a competent 
crewman, the subordinate projects 'signs of election.' Jerry's barking, his 



Photo 2. A slzot ofthe crew on a wooden seiner. Tlze deck boss sal~rles the autllor's carnera with 
a can of Old Milwarrkee. So~rtlzeast Alaska. 

'good work,' demonstrated to the observer that he was of the elect and that 
I was of the damned. These 'technical means ... of getting rid of the fear' 
functioned as the the armature which propelled the blind reproduction of the 
hierarchy. Such 'signs of election' were simultaneously indexical and meta- 
phorical, innocently referring to a necessary technical action while covertly 
reinforcing strategic social  relation^.^ 

Within the context of an economic enterprise such as a fishing vessel, 
actions are justified in terms of their contribution to the success of the 
operation. However, the relations of ownership and control themselves are 
exempt from demands for justification by subordinates. 

As I punch the power block button on and begin to bring the seine up over 
the bulwarks, the seine snags up on the davit which sticks out over the 
bulwarks. 

'BACK 'ER DOWN!' 

the skipper shouts at me. 
Momentarily, I turn the hydraulic handle the wrong way and he screams 

with vehemence, 

'WRONG WAY! BACK!' 

Sam and I look at each other, reading the vehemence in his voice the same way. 
Later the web snags again and the skipper shouts at his son who is now 

operating the power block: 

'Get the power block, the POWER block, the POWER block, goddam it!' 

Sam and I both noticed his emphasis on the word 'Power.' 
Now he assumes the power block controls and the web snags again on the 

davit. The skipper doesn't see the hang-up so his son yells at him, 

'BACK 'ER DOWN!' 

Instinctively the skipper jumps to the command and shuts off the control. 
Then he turns on his son, saying in a low voice, 

'Shutup goddamit! Don't you yell at me you sunuvabitch!' 

Staring at his son, he turns the power block back on and rips a fathom of web. 
Not comprehending his father's statement, the son yells again, 

'BACK 'ER DOWN!' 

The skipper shuts off the power block again and tells his son in low tones, 

'Don't you yell at  me, goddamit!' 

The skipper rips his net rather than jump to an order given by his son. At issue 
is not the technical correctness of the son's communication but its political 
impact. Even though his son was technically right, he was wrong to presume 
he could yet bark as a man with authority. 
Here the skipper violates the hoax of technical egalitarianism and rips his own 
net, asserting priority based on power. His action confirms the anxiety which 
underlies what Barth considers an exchange of 'prestations' and verifies the 
fiat of authoritarian social relations over the crew's interpretation of technical 
necessity. This illustrates again the shallowness of Barth's contention that an 
egalitarian ethic supplants positional authority in the daily workings of a 
fishing vessel. 

In a famous scene, Dana portrays a flogging aboard the trading vessel upon 
which he was a mate. As the captain prepared to whip a man for the act of 
asking a question, the offender committed another crime, asking: 

'Can't a man ask a question here without being flogged?"No,' shouted the captain. 'If you 
want to know what I flog you for, I'll tell you. It's because I like to do it ...' (1940:91). 



Photo 3. The web tnatl and the leads tnat7 stack seine. 

Just Kidding 

Once a man is hired aboard a seiner lie must fit the requirements of the fishing process, 
his social circumstances, and his personal needs into a workable cognitive and operational 
orientation (Orbach 1977:219). 

Orbach's study of San Diego tuna purse seiners attempts to demonstrate and 
explain the workings of a 'cultural system' (1977:l). In a Durkheimian fashion, 
Orbach sees the division of labor aboard ship as an integrative force. Divisions 
of status, power and function originate as rational solutions to problems of 
seafaring. Hierarchy is understood as a rational adjunct of a neutral 

technology deployed against natural threat. The individual crewman must 
grasp the 'system' properly and adapt. Social interaction is grounded in a 
presumed rationality. There is, for Orbach, no hint of arbitrariness, structural 
violence or pathology aboard ship. 

The tradition of a strict shipboard hierarchy prevails among most seafaring groups. To 
carry out the mission of the vessel; to provide for the safety of the ship and its crew; to deal 
with those whose behavior threatens the accomplishment of these goals; because the sea 
is a dangerous and unpredictable environment which necessitates the greatest skill and 
split-second decisions and reactions; and because the ship's environment is isolated from 
all other authority structures, a community in itself - these are all the reasons usually . 

given for the maintanence of a strict hierarchy of status and authority at sea (1977:237). 

All of these factors ... press for a system in which certain of the crew acquire 'power' of 
various kinds over the fishing process and in the interactions between crewmen themselves 
(1977:239). 

These behavior patterns and their attendant understandings are adaptations to the 
requirements of the fishing and navigational processes and to the factors in personal 
interaction described here (1977:265). 

These are traditional articles of authority-worship. The crew needs Ulysses to 
stuff their ears up! Left to their own senses they would never make it past the 
bar. In such a corporate model of social interaction, cultural norms are not 
understood as contested by the participants. In reality, a cultural 'style' or a 
'behavior pattern' may be only a hegemonic appearance of social harmony. 
Experienced from below, a 'workable cognitive and operational orientation' 
may seem less than value-free. 

Consider Orbach's apologia for the verbal abuse of subordinates on the 
work deck of a tuna seiner. He writes, 

The skipper and the deckboss are the prime sources of this sort of angry-toned, sometimes 
personally degrading direction ... [A new man] learns that the volume and abusive 
character of the exchange does not necessarily imply real scorn, and often not even real 
chastisement for him personally or his actions. ... Some men grasp this more quickly than 
others. I know of more than one situation where a man has left a boat or even the industry 
altogether because he failed to come to an understanding of this 'system' (1977:221). 

Like Barth, Orbach imputes a pretentious quality to social interaction and to 
'power,' as if crewmembers were self-consciously acting out roles delineated 
by an invisible hand. Unlike the cognitively deficient man who did not 
understand that his humiliation should not be taken seriously, Orbach 
apparently learned to trivialize his own effacement. Of course the anthropol- 
ogist could productively exploit his humiliation for its value as publishable 
data, a feat difficult for one not objectifying his daily life as fieldwork. 

The loud, violent and even abusive character of the activity during the set 'functions' in 



this sense (as a catharsis). It feels good to shove the throttle of the speedboat to full and 
leap over the crest of a swell; it feels good to pull with all your strength on the net; it feels 
good to sweat and heave that 250-pound shark over the side; it feels good to curse and yell, 
the institutionalized mode of behavior in sets (Orbach 1977:268). 

Orbach's catharsis calls forth Dana's captain. Why do I act abusively? 
'Because I like to ...' It feels good to flog a man. Why not? There is no basis 
for criticism of the ship's hierarchy; it is, by virtue of its adaptive utility, 
rational. Given the presumed justification of the cultural system, catharsis 
becomes the only logical object of individual desire. Who are we, from the 
outside, to criticize on the basis of our cultural apriori? Orbach's 
understanding reflects that functionalist/relativist dualism in anthropological 
thinking which seeks to set aside the observer's cultural bias, only to enshrine 
the dominant prejudices of the 'native' community. The anthropologist seeks 
the rite of passage, the Turnerian conversion experience, which permits him 
to submerge his otherness beneath the surface of a cultural essence, which is, 
in reality, his own projection. 

Homophobic Anxiety as an 'Operational Orientation' 

While on an extended tuna trip, one of Orbach's crewmates seriously injured 
his hand. Although the other crewmen ignored the injury, Orbach fashioned 
an aluminum splint for the injured crewman which successfully relieved the 
man's pain. The crewman subsequently told him that the hand felt better not 
only because of the splint, but also because someone simply showed some 
care. Orbach and the crewmen then conversed about how 'things can feel 
better because of attention' (1977:265). 

In the following days, the crewman, superior in rank, did not acknowledge 
Orbach's help and treated him with a brusque, authoritarian manner. Orbach, 
initially surprised and confused, later explained the crewman's behavior in 
relation to the 'hazy social norms' which prevailed on the vessel. 

One can understand his behavior. The crew knew that I had made the cast for him, and 
although they said nothing he may have been trying to show the crew that we were not too 
friendly' (1977:265). 

Crewmen who were perceived to be 'too friendly' were sanctioned by means 
of 'thinly veiled homosexual jokes, always made at a meal or in the company 
of several other crewmen.. .' (1977:263). Orbach understands such 'joking' as 
a means by which norms of the cultural system regarding personal space are 
enforced. He interprets such behavior as a culturally normal attempt to 
preserve 'personal space' aboard ship, citing Herbst's article (1968) regarding 
shipboard interpersonal distance regulation in support of this thesis. 
Orbach's interpretation of this incident is unsatisfying. Against whom must 
'personal space' be defended? What is the function of this defense? If, in fact, 

Photo 4. T/7e Universe, an old seiner of 1920s vintage, went down ozitside Seattle on a howling 
November night some years ago. One rnan snrvived. 

homophobic strictures against being 'too close' are justifiable based on the 
need to preserve 'personal space' then why must those strictures be enforced 
through joking behavior, rather than through a direct cognitive appeal? 
Homophobic joking suggests elements of fear, repression and anxiety which 
do not correspond to the model of a cohesive cultural system rationally 
predicated upon the needs of the fishing process. Precisely because Orbach 
presumes an organic shipboard solidarity, he brackets the sting of 'power' and 
'abuse,' fails to recognize the structural bedrock of economic violence 
everpresent in the threat of severance, and is consequently unable to 
understand the distorted relationship between the defense of the self and the 
defense of the ship's hierarchy. He imputes an intrinsic 'workability' to social 
action without a critical examination of the claims and disclaims made by the 
actors them~elves.~ Once Orbach could file the crewman's apparent ingrati- 
tude under a reified norm of 'personal space,' then Orbach's own initial 
reactions, like those of his fellow crewman who did not grasp the 'system' of 
abuse, could be devalued as a cognitive mistakes. Yet, even if one could 
explain that homophobic joking is a 'workable cognitive orientation,' can one 
justify it? 



'FAGGOT! GODDAM FAGGOT!' 

Apoplectic and besotted, they seize the attention of the dance floor, causing 
the dancers to cease their motion. The seiners chant: 'FAGGOT, FAGGOT, 
FAGGOT!' as they advance on the stage. We seem on the verge of a lynching. 
Without breaking rhythm, the band shifts from salsa to Rolling Stones. The 
dancers resume. Their faces red as beets, veins bulging, they continue to yell 
but the strident chords of 'Street Fighting Man' annihilate them. Puffed up, 
spitting invective, they retreat screaming to their drinks. 

-, 
Sexuality and exploitation are fused in the word 'fuck.' Its correct use signifies 
subscription to the cultural ethos. Who is 'fucked'? Someone who has no 
value. Who is a 'fuck-up'? Someone who interferes with the downward chain 
of exploitation. A 'fuck-down' would make no sense: it would merely mark 
a category which is unexceptional. 

The company, the skipper, the crewman, anyone who has power can 'fuck' 
somebody. One who does this with exceptional violence has 'balls'g The 
company does it with 'no va~el ine ."~  The victim 'takes a fucking.' 

Yet, the thought of 'fucking' a 'faggot' is abhorrent. A 'man' needs to 
exploit another 'man' to be a 'man.' The 'faggot' inverts the normal pathways 
inscribed during the disciplinary process and finds pleasure in his humiliation. 
He does not defend 'personal space' through 'fucking' another and, in that 
failure, threatens to bring down the hierarchy. The slave's unhappy con- 
sciousness is mocked by this shadow of its own humiliation. 

In the galley I argue that repression is not necessary to organize and defend 
society. 

The skipper gimbals his jigger of booze between thumb and middle finger, 
assaying this contention. He speaks, 

'You damn well need the service or you'd be bowing to the Rising Sun today! To be strong 
you need discipline. Iron Discipline! 

'When you're in the service, the hate you build up inside makes you sharp. You hate those 
bastards making you fall out at three in the morning to pick up cigarette butts 'cause some 
guy lipped off to the CO. 

'You gotta go through the shit but you do it! So what! You've still got your mind! 

'We were outta the rack at 7:30 every morning with our bunks tied up. I've gotta be active. 
It drives me crazy if I don't get out of bed and DO something! You young guys get out of 
bunk to take a shit! 

'There's no fucking way you're going to organize the service without authority! How in 
heli are you going to take 200 guys, most of 'em from big cities, who haven't worked, 
haven't done a fucking thing in their lives, and make em into a unit if you don't have 
somebody on top forcing them?' 

'You've gotta go through that shit, boot camp and all that, at first. When they figured I 
became a man, then I was through with that bullshit. Then we had some great times. 

'But you gotta TAKE IT before you can GIVE IT!'" 

The rite of passage is never complete and therein lies its efficacy. A 
subordinate cannot not be fully a 'man' unless he can 'give it.' Yet even the 
skipper has to take 'the hate inside' from the company. Waiting for the end 
of this ambiguous trip, we sharpen our knives and 'love the inevitable.'I2 

'What happens to your pride on this boat?' says the new crewman. VY'e know 
but say nothing. Today on the fishing grounds we simply refuse to put the 
seine out, forcing the skipper and his mate to run us into port, costing them 
one day's fishing. This is our final prestation to them. It feels good to 'fuck' 
them as they have 'fucked' us. We now fully grasp the cultural system. 

Notes 

1. Between 1972 and 1978 I purse seined as a crewman in southeast Alaska and Puget Sound 
during the salmon season. Since 1979 I have gillnetted my own boat for salmon in the same 
regions. Journal excerpts cited in this work derive from my tenure as a purse seine crewman. I 
chose to focus on purse seining rather than gillnetting because it is much closer in scale and social 
organization to the herring and tuna fisheries examined by Barth and Orbach. There are 
antagonistic cultural differences between these two net fisheries which have to do with the 
political economy of the region. 

Purse seining, as a result of its capital-intensivity and catching efficiency, facilitates the 
centralization of wealth within fishing communities and overarching corporate control. This has 
been noted in Malaysia (Firth 1966), southeast Alaska (Gilbertsen 1985, 1990),(Langdon 1977) 
and in the Puget Sound treaty tribe fisheries (Knutson 1987) In southeast Alaska multinational 
corporations dominate this fishery through direct ownership, financial control of vessels and 
through control of processing outlets. These interests support the pre-eminence of purse seining 
as the dominant mode of harvest in the region. 

Purse seining occurs in a competitive, highly-leveraged, and driven environment. Seine 
crewmen commonly refer to their work as 'grinding' or 'clanking.' Deck-work requires little 
knowledge of the hunting aspect of the fishing trip. The crew's labor, tied to the speed of 
machinery and subject to a complex division of labor, is closer to a factory model than the labor 
in less capitalized salmon fisheries suclt as trolling or gillnetting. 



2. The 'lifeless machine is congealed spirit (Geist)' (Weber, cited in Marcuse 1968:222). 
3. This strategic exploitation of the ambiguities in language is considered by Silverstein (1976). 

He discusses the use of referential indexes, 'shifters,' in the multifunctional context of daily 
pragmatics. In 'value-neutral' work language I would add that these 'shifters' are strategically 
exploited in a systematic fashion. 

4. See Rabinow's 1983 criticism of American cultural anthropology on precisely this 'bracket- 
ing of truth and seriousness.' 

5. Adorno and Horkheimer (1972) converge with Foucault (1979, 1980b) on this point. They 
see an extension and radicalization of domination arising from increasing human mastery of 
nature. However, where Adorno and Horkheimer understand this dialectic as tragedy, Foucoult 
traces the extension of 'technologies of power' in a much more concrete, historical fashion. 
Habermas (1971) argues convincingly for an emancipatory possibility. R e  undermines the 
master/slave narrative by restoring the exiled potentials of human reciprocity always presumed 
in communication to the context of the Hegel's story. 

6. The cook occupies a role fraught with sexual ambivalence. His role as domestic clashes with 
the dominant cultural ethos of production and the associated sexual ideology. The priority of his 
job is reflected in a skipper's comment, 'Fuck food when there's fishing.' 

7. I am struck by the convergent functions of this suspension of 'seriousness' pragmatically, 
in terms of the maintanence of hierarchy on the vessel, and theoretically, in terms of the 
structural-functional ratification of the 'cultural system.' In both cases such bracketing functions 
to deny and thus naturalize the sting of power. The individual who takes the exercise of power 
seriously has not learned the ropes. 

8. That, of course, is precisely the point of 'hazing.' The subordinate learns not to distinguish 
between what Marcuse (1962) called 'necessary' and 'surplus' repression. It is all to be considered 
necessary. 

9. 'Balls' literally refers to the scrotum. Metaphorically it refers to the core of a man's sexual 
being. 

10. I.e., no sexual lubricant. On the occasion of a cut in fish prices, I once watched a skipper 
enter the cannery office, slam down a jar of vaseline on the superintendent's desk and storm out. 
This is a commonly acknowledged metaphor. 

11. Recorded the night Richard Nixon resigned the Presidency in August 1974. 
12. Bourdieu (1977:77) defines cultural ethos as that which allow an individual 'to refuse what 

is anyway refused and to love the inevitable.' 
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Discussion 

Notes on Chaos in Fisheries Management by 
Estellie Smith 
(MAST Voi. 3(2) 1990) 

Chris Finlayson 
Memorial University of Newfoundland -. 

The reader of this commentary may find it useful to know that I am currently working 
on a social constructivist1 analysis of the Canadian Department of Fisheries and 
Oceans (DFO) stock assessment science with particular reference to the role of science 
in the current perception of a 'crisis' in northern cod stocks. 

In the course of my research I have found many of the ideas emerging from chaos 
theory to be of substantial help in coming to an understanding of why DFO scientists 
have had difficulty in making assessments and predictions with any useful degree of 
accuracy, and why it is that DFO (and the institutionalized fisheries management 
structures of all other industrialized nations that I am aware of) so often fail in their 
attempts to bring some measure of socio-economic and biological stability to a fishery. 

Irrespective of the ultimate acceptance or rejection of the central tenets of chaos 
theory, it is having one undeniably salubrious effect on intellectual activity and 
academic life. This is its challenge to classical reductionist science and its concomitant 
tendency to dissolve the barriers that have traditionally separated academic disci- 
plines.= In fact, from the perspective of chaos theory, the categorization, compartmen- 
talization and hierarchical ordering of human intellectual activity can be seen as a 
reflection of the deep structure of the classical scientific paradigm. 

In short, I have become deeply impressed with the potential of chaos theory to be 
a powerful tool in our quest for understanding of the natural world. It appears to have 
both illuminatory power when directed at problems of complex dynamic systems, such 
as fisheries, and has entirely welcome tendencies to encourage interdisciplinary 
research and reintegrate institutionally discrete spheres of human knowledge. That 
said, I must also acknowledge its current trendiness and, therefore, be unusually 
critical in my assessments of its incorporation into serious, scholarly work. 

The heart of Smith's argument is that the management plans generated through 
United States regional fisheries councils are generally perceived by all parties as 
'failures' because they are the product of a process that attempts to incorporate two 
fundamentally conflicting 'cognitive models' of natural reality: that of the 'adminis- 
trators, scientists, [and] technicians ... who view Nature in classic Newtonian terms,' 
and 'the user groups - primarily members of the commercial fishing industry ... whose 
understanding of natural processes is strikingly parallel to the model being suggested 
by the newly emerging science of Chaos' (Smith 1990:1,4). 

This hypothesis is intriguing and not without considerable intuitive appeal, but the 
paucity of supporting data in the article is a serious weakness. Only one secondary 
source is cited (unconvincingly) in support of Smith's construction of the administra- 



tors' world view: the director of the National Marine Fisheries Service (NMFS), Dr. 
William W. Fox, is quoted in an article in the NationalFishertnan - a leading industry 
periodical which has an obvious, 'though unmentioned, stake in the debate. Apropos 
of a drift gillnet ban imposed by the NFMS the author writes: 

Fox argues that poor information leads to honest differences of opinion. [He states that] 
'...it depends on what you do with uncertain data. You can say, 'Well, this doesn't prove 
that there is a problem even though it might imply it. Therefore, we aren't going to take 
any action until we can prove it.' My view is ... to react in a conservative manner in the face 
of uncertainty' (Fee 1990: 15). 

From this Smith concludes that 'it is obvious that, for Fox ... uncertainty mandates 
linear modelling ...' In fact, his remarks are sufficiently ambiguou3 that they could be 
interpreted as deriving from either of the two cognitive models under discussion. 

Two original sources are quoted as illustrative of fishers' allegedly chaotic cognitive 
model. The first - unidentified except as 'one fisherman' and offered in no context 
- is a colloquially eloquent and apparently convincing witness for Smith's case. The 
second, a 'New Bedford scalloper,' speaks briefly and to no particular purpose. 

That said, I must add that I think Smith's hypothesis may well prove to have 
considerable validity. I suspect, however, that more intensive research will show that 
the real problem is not so clearly drawn. For instance, I have recently conducted 
in-depth interviews with more than a dozen Canadian fisheries scientists and managers. 
Some of them could be loosely characterized as fitting Smith's model while others are, 
however reluctantly, beginning to suspect that they are dealing with a 'chaotic' ~ y s t e m . ~  

Having done no personal research with fishers, I can only say that I expect a similar 
diversity of cognitive models could be found on this side of the problem as well. I 
imagine that the skipper of a high-tech deep sea trawler thinks about the marine world 
in a very different way from the skipper of an open trap skiff. Also, I would suggest 
that the population dynamics and behavioural characteristics of the target species may 
be a significant variable in the construction of a fisher's world view.4 

Contrary to my speculations above, general support for Smith's argument is 
provided in an editorial in the February, 1991 issue of Commercial Fisheries News. 
Publisher and editor, Robin Alden states: 

Our groundfish debateS is crippled by a fundamental difference in perceptions between 
responsible fishermen and managers ... They [fishermen] perceive both the ecosystem and 
the market they use as dynamic and unpredictable. They succeed or fail depending on their 
skill in dealing with uncertainty. Managers, in contrast, have far less at stake and their 
prescriptions suggest that the ecosystem can be both stable and predictable. 

By continuing this line of inquiry (albeit with an expanded data base), Smith, and 
others, will be making a valuable contribution to our efforts to understand and 
improve the dynamics and results of fisheries management. 

Having dispensed with my discomforting duty as critic I will now offer some more 
positive commentary and conclude with a brief discussion of chaos theory as it might 
be applied to fisheries science and management. 

In the introductory statement of the problem, Smith identifies several important 
dynamics at  play in the systemic whole. By associating what we have traditionally 
thought of as 'environmental' processes (biological and oceanographic) with market 

processes (changes or persistence of consumer demands), technological processes (the 
ever-increasing 'fishing power' of the harvesting sector), economic processes (the 
increasing capital cost of harvesting technology), and social processes (conflicting 
interests of commercial users, recreational users and  preservationist^),^ Smith alludes 
to one of the basic concepts of chaos theory: that the segregation of natural reality into 
discrete dynamic systems, sub-systems, and successively smaller components, is a 
product and necessary illusion of reductionist, linear science. In fact, nonlinear 
dynamic systems may be so sensitive to minor perturbations originating in adjacent or 
associated systems (the 'butterfly effect' [Lorenz 19791) that the theoretical boundaries 
of the concept of 'system' are reached only on the cosmic scale. 

If the dynamics of a fisheries ecosystem are predominantly nonlinear, then a// 
fisheries management strategies based on linear cause-and-effect models, single- 
species assessments, predictions and quotas are profoundly flawed and unlikely to 
achieve their intended results. The essential question then becomes, how should we 
organize and manage our interventions in these systems? The answers will depend on 
the intended results of fishing and its acceptable and unacceptable known possible 
effects on the system. 

Among the intended results could be, singly or in various combinations and degrees: 
maximizing the available protein for human consumption, promoting stability and 
order in the human socio-economic system dependent on fishing, maximizing return 
on capital or minimizing the fishing-induced perturbations in the system. Among the 
known possible (extreme) effects it is conceivable that, in a given time and place, it may 
be acceptable to deliberately fish a stock to commercial or even biological extinction 
with no regard for the systemic repercussions of such an event. In another time and 
place it may be entirely unacceptable to risk any such effect. 

'But,' you say 'in a nonlinear dynamic system with unknown sensitivity to minor 
perturbations and unpredictable effects of those perturbations, it is clearly impossible 
to predict the results or effects of any human intervention in the system no matter how 
small!' The answer is, well, yes and no. According to chaos theorists and those who 
are building and testing nonlinear models of fisheries ecosystems, nonlinearity does 
not necessarily mean ~npredictabi l i ty .~ 

In fact, 'chaos' theory is a deceptive and, perhaps, unfortunate name for this new 
science. If this body of work can be said to have a central theme, it is that there is a 
'strange' kind of order in apparently random or chaotic phenomena. Moreover, this 
order can be found and is said to be 'self-similar' a t  all scales of investigation from the 
cosmic to the sub-atomic. (See note 8 for a short discussion of self-similarity.) 

Although the behaviour of natural dynamic systems (the weather, a river, a marine 
ecosystem) are fundamentally deterministic, the number of determining variables is 
essentially infinite, and the extreme sensitivity of such systems to initial conditions 
means that classical linear science is limited in the kind and amount of useful 
knowledge it can generate about these systems. This is because classical science 
proceeds on the assumption that the behaviour of natural systems is dominated by a 
relatively few critical variables. (Ironically, when looking at a system susceptible to the 
'butterfly effect,' a classical scientist sees mostly chaos whereas a 'chaotic' scientist sees 
a 'strange' kind of order. See below) 

On the other hand, investigation of dynamic systems with nonlinear analytical tools 
has revealed that they seem to contain and be dominated by 'strange attractors,' 
tendencies towards order that exist in 'fractal phase-a pace.'^ What this means in 
practical terms is that, a t  various knowable (usually fractional) space-time dimensions 



and energy levels, these systems exhibit dynamic regularity. Realistic models and 
simulations can be constructed that, in turn, can be used to make useful predictions 
about the system's future behaviour and likely response to variations in certain 
parameters. But perhaps the most important aspect of these models is that they can 
indicate those aspects of the system which we can never know - fractal regions of 
space-time forever obscured from our gaze by an impenetrable, nonlinear chaos. The 
trick to understanding and coping with nonlinear reality is knowing what questions can 
be usefully answered and which can not, no matter how much we may wish it. Valid 
answers and high-probability predictions can only be derived from probing a system 
in the vicinity of its strange attractors, the fractal space-time dimensions where 
regularity is found. 

Weather forecasting offers a familiar and excellent example. By analyzing available 
data one may be able to say with a high degree of probability that it will rain heavily 
this afternoon in Boston but not in New York. (This is because what we call 'humidity, 
barometric pressure, isotherms, clouds' and so on are also aspects of a nonlinear 
dynamic system that has been observed to behave with regularity in well-known fractal 
space-time dimensions.) Between Boston and New York is a huge area of uncertainty 
where it may or may not rain. Similarly, there is great uncertainty about exactly when 
the rain will begin and end and exactly how much rain will fall. There are strange 
attractors in the fractal space-time dimension of 'Boston this afternoon heavy rain' 
and 'New York this afternoon no rain.' In the fractal dimensions between these strange 
attractors is chaos. As much as we might wish to know exactly which areas will receive 
how much rain when, it is, and will forever be, impossible. Still, it is useful to know 
that it will rain heavily in Boston this afternoon but not in New York. 

The fractal space-time dimension of 'Boston rain April' also contains a strange 
attractor while 'Boston rain April 30' does not. The fractal space-time dimension of 
'Boston rain next year' contains a powerful strange attractor while 'Boston rain 
200,000 years from now' does not. Notice that strange attractors appear and disappear 
with changes in scale and that scale is an artifact of the perspective of the observer. The 
observer is also an interactive part of the dynamic system and, by posing a particular 
question from a particular point in space-time (and not an infinity of others) and 
making specific observations (and not others) is actually creating a fractal space-time 
dimension. It follows that, if the presence or absence of strange attractors is an artifact 
of observation, then the apparent presence of regularity or chaos must also be a 
relativistic creation of the act of observation. Further, because the observer cannot 
create apparent or 'virtual' order or chaos at will, observation must be a dynamic, 
interactive process existing within the system itself; a system containing an infinity of 
determinant variables massively interactive in an infinity of nonlinear feedback 
relationships. 

An experienced meteorologist chooses to pose questions and make observations - 
that is, interact within the system in ways - that are known to have a high probability 
of creating fractal space-time dimensions containing strange attractors. 

The point is that we all know and, however grudgingly, accept the relativistic, 
nonlinear, fractal nature of weather and the limits this places on our knowledge. 
However, most of us have not yet accepted the relativistic, nonlinear, fractal nature of 
other dynamic systems such as a marine ecosystem. 

What I am rather circuitously arguing is that, to the extent that our fisheries scientists 
and managers have failed, and will continue to fail, to achieve most of their laudable 
objectives, it may well be because they are using the wrong conceptual and analytical 

tools for the job. They are looking for the old, familiar 'A + B = C' linear regularity 
in space-time dimensions of the system where linear logic would suggest that they find 
it: relationships between fishing mortality, stock size, spawning biomass, recruitment, 
predator-prey interactions etc. Occasionally they get lucky and stumble across a 
strange attractor. More often, though, they are fruitlessly creating and probing fractal 
dimensions that contain only aperiodic noise: chaos. 

They are simply using the wrong tool for the job; rather like trying to eat soup with 
a fork. It is terribly frustrating, makes a mess and yeilds meager results. There is 
nothing wrong with classical linear science. It is an admirable, well-developed tool for 
exploring and exploiting certain orders of phenomena. It has been, and will continue 
to be, of great benefit to humankind. But until we reconceptualize our approach to 
fisheries science and management, we will continue to beat our linear heads on a 
nonlinear brick wall. 

Notes 

1. From the 'social constructivist' view we see scientific knowledge primarily as a social artifact 
and a social accomplishment rather than an objective description of external natural reality 
(Pinch 1986, Mulkay 1979, 1983, Knorr-Cetina 1981, 1983). The most radical treatments portray 
modern science as the enabling and legitimating belief system of the industrial revolution and the 
liberal-capitalist State. 

2. For example, people with whom I have direct contact who are working on the problems of 
creating nonlinear, or chaotic, models of fish stock population dynamics include Herb Gaskill, 
a mathematician at Memorial University of Newfoundland, and Jim Wilson, an economist at the 
University of Maine at Orono, as well as biologists employed by DFO. These people follow each 
other's work closely and consider themselves to be colleagues working at the very heart of the 
same problem; not different, specialized, aspects of a problem. Both Gaskill and Wilson have 
delved deeply into the body of knowledge traditionally reserved for marine biologists to ensure 
that the parameters of their models are consistent with current knowledge and the biologists are 
fluent in the language of mathematics. Further, all of them are aware that social and economic 
forces have a great deal to do with fisheries management policy and practice and must ultimately 
be incorporated in any realistic model. 

3. In fact, high-energy physicists - traditionally considered to be the 'hardest' scientists of all 
- have been routinely dealing with uncertainty for quite some time in the form of quantum field 
theory and quantum mechanics. The two most familiar expressions of the quantum world are 
Heisenberg's 'Uncertainty Principle' and the famous paradox of 'Schrodinger's Cat.' 

4. In her comments on a draft of this paper, Bonnie McCay of Rutgers suggested a radical and 
potentially productive extension of chaos theory. This is that non-material systems such as public 
opinion or, in this case, cognitive models, may also be amenable to nonlinear analysis. 
Specifically, the linear Newtonian model and the nonlinear chaotic model attributed, respec- 
tively, by Smith to managers and scientists and to fishers may be thought of as containing 'strange 
attractors.' In this way we can account for the power and persistence of a belief system irrespective 
of the real diversity of perception and belief of the system's individual adherents. (See the second 
half of this paper for a discussion of strange attractors and other aspects of chaos theory.) 

5. Regarding proposed measures to achieve a 50 per cent reduction in the fishing mortality rate 
over the next five years. 

6 .  See the papers of Wilson et al. and Gaskill noted in the appended references for provocative 
modellings of some of these critical variables. 

7. See works by Gleick, Wilson et al., Gaskill and Bak and Chen noted in the appended 
references. 



8. The concept of 'strange attractor' is not too difficult and should become reasonably obvious 
through its context in the following text. The idea of 'fractal' geometry is considerably tougher. 
Below I attempt a crude approximation of an explaination. 

(However, those interested in furthering their acquaintance with these bizzare but exciting and 
very useful concepts are strongly recommended to Cfzaos: Making a New Science by James 
Gleick. This work is universally regarded as the best general introduction to the subject. It also 
has the great advantage of being splendidly written and a joy to read. A less-heralded but equally 
interesting text is Tcrrbulent Mirror by John Briggs and F. David Peat.) 

The classical, Euclidian geometry that we are familiar with is elegantly simple; a point has no 
dimension, a line one dimension, a plane two dimensions, and space three dimensions. These 
dimensions can be expressed quantitatively. A point is always '0.' The others are expressed as 
some variable but absolute quantity respectively called 'length,' 'surface area' and 'volume.' 

'Fractal' geometry is the result of Benoit Mandelbrot's disturbing Tbut retrospectively 
transparent) observation that it is very difficult, if not impossible, to find these dimensions in the 
natural world. In The Fractal Geometry of Nature (1982) Mandelbrot asked the deceptively 
simple question, 'What is the length of the British coastline?' His answer was that it varies from 
zero to infinity depending on the scale of measurement. On a cosmic scale of measurement, 
light-years, it appears as a point. As the units of measurement are reduced (miles, yards, feet, 
inches, grains of sand, molecules) the length of the coastline becomes greater until it approaches 
infinity on the sub-atomic level where it suddenly collapses back into a probabilistic quantum 
point. Obviously the same is true for the question of the surface area of Britain or the volume of 
a British fake. 

Further, between the cosmic and the atomic scale, at all scales between the macroscopic and 
microscopic, the shapes and patterns of the British coast were strikingly alike. This, in spite of 
the fact that these shapes and patterns were the product of undeniably random processes. In many 
instances it was impossible to determine the scale from the image. Mandelbrot called this 
phenomenon 'self-similarity.' 

Mandelbrot's solution to this problem was to dismiss the idea of absolute quantitative 
measurement as irrelevant to our investigation of the fundamental properties of nature. What is 
relevant, he says, is the relative complexity of an object or dynamic process and this can be 
expressed as a fractional 'fractal' number. 

'It's a single model [fractal geometry] that allows us to cope with the range of changing 
dimensions of the earth. It gives you mathematical and geometric tools to describe and make 
predictions. Once you get over the hump, and you understand the paradigm, you can actually 
start measuring things and thinking about things in a new way. You see them differently. You 
have a new vision. It's not the same as the old vision at all it's much broader' (Scholz in Gleick 
1987). 

While all of this has no bearing on our mundane activities such as buying rope by a linear 
measure, cloth by,a square measure or concrete by a cubic measure, it is very bad news for many 
scientists. They are generally trained to take a firmly quantitative approach to natural reality. 
They prefer precision to messiness. They prefer absolutes to relativity. Even theoretical physicists, 
who have had a long time to become acquainted with relativity and quantum mechanics, continue 
to look forward to the day when one of their number will discover the 'theory of everything' that 
will encapsulate natural reality in one simple mathematical expression. 

References Cited 

Bak, Per and Chen, Kan 
1991 Self-organized Criticality. Scientifc Atnerican, January. 

Briggs, John and Peat, F. David 
1989 Tccrbrrlent Mirror. New York: Harper & Row. 

Gaskill, Herbert S. 
n.d. A Model of the Northern Cod Stock (forthcoming). 

Gleick, James 
1987 Cfzaos: Making a New Science. New York: Viking Penguin. 

Knorr-Cetina, Karin D. and Mulkay, Michael (Eds.) 
1983 Science Observed: Perspectives on the Social Strtdy of Science. London: SAGE 

Publications Ltd. 
Latour, Bruno and Woolgar, Steve 

1986 Laboratory Life. 2nd. Ed. Princeton: Princeton University Press. 
Mandelbrot, Benoit 

1982 The Fractal Geometry of Nature. San Francisco: W.H. Freeman. 
Mulkay, Michael 

1979 Science and tfze Sociology of Knowledge. London: George Allen & Unwin Ltd. 
Pinch, Trevor 

1986 Confronting Nature: The Sociology of Solar-Neutrino Detection. Dordrecht: D. 
Reidel Publishing Co. 

Smith, Estellie 
1990 Chaos in Fisheries Management. Maritime Anthropological Studies 3(2): 1-13. 

Wilson, James A., et al. 
1990 Managing Unpredictable Resources: Traditional Policies Applied to Chaotic Popula- 

tions. Ocean & Slzoreline Management 13. 
Wilson, James A., et al. 

n.d. Chaotic Dynamics in a Multiple Species Fisheries. A Model of Community Predation 
(forthcoming). 

Wilson, James A., et.al. 
n.d. Management of Multiple Species Fisheries with Chaotic Population Dynamics (forth- 

coming). 
Wilson, James A. and Roy, Noel 

1989 Constraint-Induced Chaos in a Multispecies Fisheries Model, notes (unpublished) for 
a presentation to the Journees du Groupe de recherche en economie de I'energie et des 
ressources naturelles (GREEN) at the UniversitC Laval, October 27, 1989. 

Alden, Robin 
1991 The Voice of the Responsible Groundfisherman. Listen [editorial]. Cotnmercial 

Fisheries News, February. 



Book Reviews 

RODMAN, Margaret Deep Water: Development and Change in Pac13c Village 
Fisheries. Boulder, Colorado: Waterview Press, 1989. 

The book is about fisheries development in Vanuatu, a small group of Southwest 
Pacific islands known until recently as the New Hebrides. It's purpose is to describe 
development from the disparate perspectives of the villagers of Vanuatu and of the 
government fisheries personnel. 

If the goal of fisheries development is self-sufficiency, one must ask, self-sufficiency 
for whom? Increased commercial productivity, enhances national self-reliance, but it 
may simultaneously erode it among fishermen; 'if these villagers reach the point where 
they have to go fishing in order to earn a wage instead of going fishing in order to catch 
supper, they may be less self-reliant as a result of ''development"' (p. 5). This (as 
Rodman acknowledges) is not an original insight in the development literature. But it 
needs to be repeated and explained in a Pacific island context if island policy-makers 
and aid-givers are to be expected to take note. 

Rodman describes different perceptions within Vanuatu of 'cargo' - freezers, 
fishing boats etc. - obtained with foreign aid. The Vanuatu Fisheries Department, she 
says, views cargo as beneficial, tending to equate development with increased capital 
investment because aid donors prefer to support the purchase of equipment rather than 
to cover services which are less tangible. It judges the success of development less in 
terms of what it accomplishes for the village recipients than in terms of how much 
additional aid it attracts. One village is described as 'a showcase of development' for 
the Fisheries Department because 'the cold room and 15 boats looked impressive to 
Japanese aid donors,' although business was poor and benefits spread inequitably 
(p. 151). 
- In contrast, 'islanders, while enjoying the cargo, are wary of finding themselves in 

a position where they would have to do nothing but catch fish,' and 'display a passive 
resistance to commercialization of their labor' (p. 149). 'Ni-Vanuatu are well aware of 
some of the perils of commercialization, even if the ones that worry them are not 
always those of consumerism and the profligate uses of natural resources that concern 
[western observers],' she asserts (p. 7); their concerns are more with maintaining their 
'social and economic options' (p. 7) in a society where 'no one ... is willing to be a 
full-time anything' (p. 7). 'While participation in the cash economy through markets 
is part of everyday life for islanders, relatively few are, or want to be, more deeply 
involved' (p. 8). 

This is a message that one hopes will reach those who distribute development aid in 
the region. Few of them have lived in island villages, for which much of the aid is 
intended. They are thus often poorly informed about such realities and, in conse- 
quence, sometimes have unrealistic expectations about the feasibility of directed 
changes, and the speed with which they can be accomplished. 

While Rodman states that 'a radical change in peoples' attitudes toward money, 
work, and government is required to transform intermittent simple commodity 
producers into people who work regularly to provide the money that creates the tax 
base to keep local government running' (p. 147), she stresses that this change should 
be accompished only by degrees, 'through slow, steady change that does not disrupt 
traditional lifestyles' (p. 153). 

But is even this cautious goal achievable? I made similar assertions a decade ago (see 
also Lingenfelter 1977), but I can't think of any examples of shallow-water fisheries 
development in Oceania that have since justified my optimism. Assuming that 
transforming the simple commodity economies of many Pacific islanders to capitalist 
economies can be accomplished without seriously disrupting traditional lifstyles 
ignores a whole suite of grim social and related medical problems widely associated 
with economic development in the region. In parts of Oceania where cash economies 
have expanded further than in Vanuatu villages, traditional lifestyles have often been 
replaced by ones characterized by escalating rates of heart disease, diabetes and- 
alcoholism (e.g., Coyne 1984), mental illness and suicide (e.g., Pacific Islands Studies 
Program 1985) drug use and crime, and that contribute, as well, to serious environ- 
mental degradation (e.g., Hatcher et a/. 1989). (One might argue that the causal 
connections in the region between developing market economies and these problems 
are not rigorously proven, but the relationship is too strong to ignore.) 

Rodman is capable of artful evocation of setting and mood; the first paragraph in 
the book, for example, is a little gem of this sort. But the writing moves abruptly and 
sometimes jarringly to and from this poetic prose to an expository style more typical 
of writing on development anthropology. This seems to lie at the root of the vague 
dissatisfaction some readers expressed to me about the book. But it would be a pity to 
undervalue it because of these stylistic inconsistencies. The story Rodman has to tell 
is interesting and instructive. 

One might wish, however, for a more detailed treatment of Vanuatu's political 
economy, as well as greater acknowledgement that the problems she describes are not 
the only important ones facing fisheries development in the country. And the author 
made many of her points more concisely in a journal article (Rodman 1987). But, for 
natural resource managers and foreign aid donors in the region, the dimensions of 
some of the problems and issues they face are captured in the book in a more personal 
- and thus perhaps more persuasive - way than is possible in a journal article. 
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HANNIG, Wolfgang Towards a Blue Revolution. Socio-Econotnic Aspects of 
Brackishwater Pond Cultivation in Java. Yogyakarta (Indonesia): Gadjah Mada 
University Press, 1988. xxxii + 404 pp. ISBN 979-420-1 10-3. 

In one of the early evaluation studies of Indonesia's Green Revolution programme, a 
research team pointed to the negative impacts of this type of agricultural moderniza- 
tion. In particular, they criticized its employment effects, the more so as these tended 
to be highly gender-specific. As criticism in Indonesia's New Order political climate is 
frowned upon if it is not considered to be 'constructive,' the authors hastily added to 
their conclusions that probably the final solution to Indonesia's food problem, rural 
poverty and declining employment could come from a 'Blue Revol~tion.'~ By this, they 
meant a prbgramme for modernizing the extensive coastal fishing sector as practised 
in brackish-water ponds (tat?zbak) along the North coast of ~ a + a  (as well as in parts of 
the Lesser Sunda islands, Sumatera and Sulawesi). 

It is this sector of the rural economy which Hannig discusses in the commercial 
edition of his Bielefeld Ph.D. thesis. Fieldwork for this dissertation in development 
sociology was carried out in the mid-1980s in several areas of North Central Java. 

Social research into these fishing communities has been very limited, and, as such, 
Hannig's study certainly is a pioneering effort in tackling both the organization of 
'aquacultural production,' the way it is linked to other sectors of the rural and national 
economy, the socio-economic impact it has on social differentiation, and the way in 
which the Indonesian government has tried to boost production of milkfish, prawns 
and shrimps through intensification and credit programmes. Hannig's main conclu- 
sion is that particularly government policies during the last two decades have 
reinforced and often exacerbated unequal access to resources and that they have led to 
further socio-economic differentiation in the tambak communities. 

In many respects, the structural impact of this 'Blue Revolution' bears a close 
similarity to what has been reported on the Green Revolution in Javanese rice 
cultivation: a rapid increase in production and productivity on the one hand (tatnbak 
production more than doubled between 1968 and 1982), and a concentration of 
resources among a small coastal elite of village notables on the other. Accelerated 
commercialization has brought a tighter control over production by trading networks, 
and, hence, a greater dependency on world market prices. 

The author discusses the structure of the coastal economy and the importance of 
tambak cultivation in Central Java in general, and in two villages in particular. It is 
these case studies which show a richness of detail on the ecology and technology of fish 
farming, the social organization of production (through systems of tenancy and 
sharecropping), the increased control of the village elites over fish ponds and the 
expanding role of formal and informal credit systems among these 'peasant-fis- 
hermen.' Evaluating past experiences with Indonesia's development programmes 
brings him in his final chapter to outlining an 'integrated and target-group oriented 
development planning' which is better suited to the needs of the pond cultivators and 
their tenants and sharecroppers. 

The study provides the reader with a wealth of data and analytical observations 
which make Hannig's study a major source of information on the economic 
organization of tat?rbak cultivation in Java. It shows, however, a number of 
weaknesses which leave the reader with more questions than answers. These weak- 
nesses regard both the historical depth of the study, the theoretical analysis, the 
methodological approach and the presentation of the material. 

An analysis of social transformation like Hannig presupposes sufficient information 
on the baseline of social change in order to compare contem~orarv develnnm~ntr with 

the situation before the 'Blue Revolution' came to Indonesia. Previous research on 
tatnbak cultivation may be scanty, but it is certainly not completely absent. In fact, a 
detailed study of this sector of the economy and moreover one carried out in Hannig's 
research area itself, encompassing one of the villages he studied in depth has been 
published in 1930 in the Dutch journal Koloniaal Tijd~chrift.~ As Burger addresses 
exactly the same topics (ecology, technology, access to fish ponds, tenancy, concentra- 
tion of ownership, etc.) Hannig could have benefitted immensely from a historical 
comparison with the pre-Independence situation, and it would have prevented him 
from exclusively focusing upon present-day government intervention as a major factor 
in bringing about social differentiation. 

In coping with the general theoretical implications of his findings, Hannig prefers 
sweeping statements in his discussion of rural transformation and social differentia- 
tion by applying rigid economistic conceptions of social class (pp. 147-49). A similar 
deterministically inclined approach is visible in his analysis of the relationship between 
ecology and production technology in tatnbak cultivation. Moreover, his preference 
for 'policy-relevant' research brings him to often include normative or moralistic 
statements in his analysis of local politics and government intervention. 

This theoretical shallowness seems to be closely related to Hannig's research 
methodology, and, in particular, his quest for 'objectification.' The leading Indone- 
sian sociologist Sajogyo who wrote a foreword to the volume, has pointed to the fact 
that 'pond cultivators (...), labourers, tenants, and traders and on the other hand, 
development administrators, from village heads, extension officers to higher officials, 
are presented as people "without a face." The story remains abstract' (p. x). The 
author of the preface to Hannig's book, Hans-Dieter Evers, adds, with a peculiar sense 
of understatement, that 'the study does not quite reach the level of sophistication 
required of a "thick description" in the sense of Clifford Geertz. Local knowledge, 
cultural values, and emic interpretations do not form a central theme of the study' (p. 
xii). 

It is, indeed, hard to imagine that Hannig who apparently is well acquainted with the 
way of life of tatnbak fishermen and their families, never mentions 'real people' rather 
than the 'social categories' that wander through the pages of his book. Even in the case 
studies of villages in Pati and Semarang, the author distances himself nearly completely 
from the 'participants' view' of what is happening inside their communities. This way 
of presenting the intricacies of socio-economic transformation contrasts sharply with 
Hannig's blaming the Indonesian government for treating peasants as a mere 'factor 
of production' (p. 357). He urges the government to trade this attitude for the idea that 
'originally and objectively they are probably the most decisive subject of develop- 
ment.' If so, they certainly would deserve to be the subject of a sociological analysis. 

So we are unfortunately left with a study of an important sector of the rural Javanese 
economy which provides a host of information on its structure and organization but 
little on the dynamics of social and cultural change accompanying the rapid transition 
from small-scale to international fish and shrimp production. 
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