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Introduction

The aim of this paper is to frame Native American aquaculture in terms of community development.  In doing so, I draw from some contemporary aquaculture and fisheries case studies, analyze and summarize these cases, and identify some critical factors to take into account when considering potential pathways for addressing Native American community-based food insecurity through fish culture. Quite contrary to the popular industrial growth rhetoric of the  “blue revolution”, aquaculture, the controlled cultivation of aquatic organisms, is no universal panacea and it will not solve the crisis of food insecurity at the local community level. 

 Aquaculture, however, can be a part of the solution to this problem. In essence, small-scale operations that are horizontally integrated into indigenous food production and community organizations; structures, practices and standards represent a viable set of linkages for alleviating food insecurity at the local community level.  This does not mean that small-scale operations can’t be run as viable businesses -- they can.  As numerous examples show throughout the world however, decisions concerning technological choices, size, scale and the social organization of production --- matter.  These decisions are critical and when weaved into the community fabric and augmented by socially and environmentally sound standards a possible fit for aquaculture can be envisioned that complements Natives landscapes in a manner that is balanced, equitable and sustainable over generations.  These dimensions are often overlooked in the vertically integrated pyramid policies and practices that are often espoused by industrial aquaculturists and associated federal and state policymakers. In this sense, some attention to the historical, social and cultural backdrop of Native aquaculture initiatives is paramount in making decisions regarding the kinds of aquaculture that could correspond with tribal cosmologies, landscapes, structures, organizations and communities. 

  I first explore some conventional mainstream sociological definitions of community development.  In this regard, it is important to distinguish between community and economic development with the latter much less expansive (Black 1994).  Second, I present some case studies derived from native and non-native projects.  While it is beyond the scope of this paper to do a more thorough accounting of tribal aquaculture, the case studies selected herein have attempted to maximize variance.  It is important to note that an undetermined number of tribal aquaculture projects are in the making on a number of reservations (Brooks, personal communication, November 5, 2002; National Fishermen 2002).  Third, I analyze these projects in terms of criteria thought to amplify community development and as a means for addressing food insecurity. 

 A key element and a starting point in this analysis are the range of technical choices available or perhaps, potentially possible at the onset of decision making arenas and processes regarding aquaculture (see Middendorf et. al., 2002) and their translation into indigenous organizations and communities that are specifically affected by food insecurity. The social organization of production is another important component that reflects core values, norms, and sound social transmission to the past and present collectivity as well as future generations.  Following Black (1994) we can begin to speak of indigenous community standards as the measure to evaluate indigenous aquaculture.   In conclusion, I suggest some further avenues for exploration and pose questions that need further address.

Community Development

The fundamental point that this paper makes is that support for aquaculture, including that undertaken by tribal members, can be justified by a socially and culturally embedded sense of community development.  In other words, communities provide the context for aquacultural development. In this sense, community development is not reducible to economic development.  While community development can often become abstract, indeterminate and conflated with other social change processes, it can also be defined in broad, inclusive and processional terms.  In these broader terms, Christenson et al., (1989:3) give a classical definition of community development to be:

Concerned with public policies, governmental actions, economic activities, institution building, and other types of actions that not only affects people but also can be affected by people.  It is primarily concerned with people as stimulators of social action processes. It focuses on the humanistic elements involved in change and how such change contributes to social and economic well being.  

Other accounts by Gaventa et al., (1990) and Luttrell (1990) have discussed and analyzed how rural Southern U.S. communities have responded to severe mid-1980’s economic restructuring and decline.  In particular, Luttrell (1990:227) identifies a method “community-based economics education” whereby local people are creating “economic alternatives such as developing new businesses, taking over existing industries, or shaping the kinds of industries that people want to bring to their region.”  Akin to a talking circle, Luttrell (1990) sets into motion community-based economic education as i) demystifing expert knowledge about the economy, ii) locating that knowledge as community member’s economic experience, and iii) drawing on historical and contemporary liberation movements to stimulate and sustain community control and initiative over economic and social well-being.  More recently, community development has been resurgent as a major reference point in rural studies.  Notable in this regard has been theoretical work on small communities by Young (1999) and Lacy’s (2000: 3) view on how we “structure work, generate and disseminate knowledge through science and technology, and produce, distribute and consume food are essential factors affecting our  self-identity and the empowerment of our communities.”     

Much of the literature on community development tends to focus on localized cases derived from mainstream rural society.  As a result, non-Anglo groups tend to become  “invisible”, or designated with a “special status” mark.  In this regard, Black (1994) has bridged this gap by criticizing narrower forms of economic development and synthesizing a community development framework derived from a material and non-material Native American perspectives and practice.  In short, Black (1994) advances an “Elements of Development” framework that consists of an integrated set of impact measurement and assessment tools that are captured in her articulation of indigenous standards (Table 1 below). 

Going beyond the narrower forms of economic development and  vague impulses toward holism, Black (1994:14) expands upon two basic assumptions, the first being that “development goes beyond economics to focus on the development of a people,” and second “that development comes from within. It cannot be done to people, or for people, but must come from people.”  The elements of development -- assets, kinship, personal efficacy and spirituality are interlocking and integrated as a whole system of living -- past, present and future from a Native American standpoint. Translation of these elements leads to the further articulation of indigenous standards or behavior that equates with human and non-human performance.  In sum, standards link materiality and sociality (Busch et al. 1999).  While often exceedingly technical, Black (1994) extends far beyond these limited measures by invoking a number of material and non-material elements and components best captured by her use of the symbol of a wheel and spokes.  Each quadrant headed by one of the four elements expresses constellations of integrated community-based values.  These values for example are identified in terms of “trade and exchange”; “income” and “productivity skills” that lie between the developmental elements of  “Control of Assets” and “Personal Efficacy”.  Likewise, “cultural integrity”; “social respect” and “political and civic participation” lie between the developmental elements of “Spirituality” and “Kinship”.   It is this framework and implications as assigned by indigenous standards that are best utilized to evaluate the relationships between fish and people within the context and cases pertaining to Native American aquaculture development.

Table 1: Elements of Development and Indigenous Standards.

	Element


	Control of Assets
	Kinship
	Personal Efficacy
	Spirituality

	Standard
	Recognize your work as part of First Nations’ capital 
	Share and celebrate success
	Anticipation and follow-up: foresight, acting as opposed to reacting, making things happen without waiting for them to happen 
	Take a sense of ownership in First nations, appreciating the need to support the mission while being true to yourself

	Standard
	Know the limitations of resources
	Understand your role and that of your colleagues
	Be confident that you are doing the best that you can; select do not settle
	Have a balance in your life; do not bring home problems to work or work problems to your home

	Standard
	Know who does what and utilize those people appropriately and effectively
	View First Nations as a whole
	Take pride in your work; be reliable; get to know your job on an intimate level
	Appreciate the unique privilege of working for Native people

	Standard
	Know how to share your expertise internally and externally
	Respect and be courteous to colleagues and those we work with
	Accept criticism as it relates to your performance as opposed to your personality
	


(Adopted From: Black, 1994: 20)

Context and Case Studies 


The right to hunt, fish, and gather has been historically, culturally and generationally at the core of indigenous cosmologies, organization, belief systems and the survival of the society at large.  These rights have been liquidated, eroded, modified and contested through the forces of colonization, industrialization, toxic pollution, commercialization, assimilation and the ubiquitous destruction of once sustainable life support habitats used by indigenous North Americans (e.g., Bogue 2000; Cosby 1986). At present, a diverse but environmentally diminished and highly complex set of social relations and practices related to hunting, fishing and gathering occurs in tribal societies.  At present, these rights and treaties are contested, expropriated, and damaged in a manner that threatens the very survival of indigenous peoples in North America and worldwide (e.g., Barsh n.d.). In part, the rise of modern aquaculture development is an extension and response to these shifting environmental and social conditions (Skladany, 2000).  Although concurrent with earlier forms of hunting, fishing and gathering, and growing out of pre-modern relationships with water and aquatic life, modern aquaculture is predicated on a somewhat different set of assumptions, beliefs and practices about how humans and fish ought to perform on an ecosocial level.  An assessment of these foundations as well as past and present practices can then be utilized as principles that frame indigenous standards to critically examine the modern aquaculture development and it’s necessary grounding in community development.   

 Indigenous aquaculture grew out of concurrent practices related to hunting, gathering and fishing and agriculture.  In fact a number of accounts show that indigenous people were the first aquaculturists (e.g., Bardach et al. 1972; Kikuchi 

1976).  For example, Costa Pierce (1987: 322) describes pond aquaculture practices undertaken by native Hawaiians where; 

Fishponds were part of a large integrated and complex Hawaiian subsistence and barter economy that included agriculture…. Hierarchical political control and redistribution of food was essential to the smooth functioning of the ancient integrated farming system, because construction and management of the huge fishpond complexes required sizable labor forces.           

Costa-Pierce (1987) following Kikuchi (1976) further provides a typology of the Hawaiian indigenous farming system, including lo’i – paddy taro; loko i’ a kalo – paddy taro integrated with some aquaculture; loko pu’ uone – brackishwater lakes separated from the ocean by a retaining wall, and loko kuapa – shoreline ponds.  These were not isolated activities.  Indigenous peoples also undertook extensive aquaculture production in Egypt, China, Taiwan, Europe, and in the Palm Springs, California area near the Salton Sea (Costa-Pierce 1987; Ling 1977; Su and Liao 1992).  Costa-Pierce (1987) speculated that the southwestern North American Cahullia practiced a highly sophisticated fish trap-culture-reproduction-redistribution of seed system that was integral and vital to maintaining food security in their society. 


Concurrent with the above examples of indigenous aquaculture of course, was integration with capture fisheries.  The primacy of fishing cannot be overstated in terms of tribes such as the Lummi who are dependent on aquatic, mainly salmon, resources for sustenance and commerce (Boxberger 1999). As the noted environmental historian White  (1996: 18) put it “salmon have sustained culturally rich human communities whose way of life stretches back over five thousand years.”  In an apt summary of the intertwined natural and human history of salmon marked during the era of capitalization of salmon runs on the Columbia River, White (1996:43) remarked that: 

Preserving salmon was…. as much a social and cultural matter as a biological or economic one.  On the [Columbia] river humans struggled to turn space into property and salmon into a commodity, but this was only part of the transformation of nature taking place. In their dying, salmon revealed constellations of competing social values. Understanding the fate of salmon involves understanding complicated and particular social struggles and not some universal human nature at work in an undifferentiated commons. 

White (1996) further provides a meticulous reading of the differentiated and integrated use of salmon in a number of tribal societies along the vast expanse of the Columbia River prior to its commodification during the colonial era.  In short, he neither romanticizes nor invents a fabled past but locates access, differential use and place for salmon in tribal cosmologies and cultures.   In particular, White (1996) describes the intricate internal and external hierarchical order and rituals that tribes placed on access to salmon.  Indeed, belief systems, property relations, social status and the gender division of labor all correlated with the collective anxiety embedded in the rituals and wait for salmon runs each season.  In pre-colonial times, survival was dependent on the return of salmon:

The fishery in actual practice was about everything the taboos prohibited: it was about shedding blood; it was about taking what was inside living things – blood, bone and organs – and putting it outside.  It was about the death necessary to sustain life.  And the rituals acknowledged this and compensated for it by treating with reverence and respect, in a controlled ceremonial context, those things, which, if uncontrolled, could cause the salmon to disappear (White 1996: 20).

In turning to the modern era of aquaculture development, the salmon and other fishery practices have come under a number of competing constellations of social values that have quite literally altered “the blood, bone and organs” – of the fish -- and consequentially raised the stakes for indigenous fishers and communities.         

On Global Pond: The Rise, Motion and Struggle over Salmon Aquaculture

“When we first started teaching aquaculture, [we] had this vision of First Nations and other community groups that.  .  . you’d have your little 100 ton farms plopped all over the place and mom and pop and the kids making a decent living doing that.  It’s just gone from that to the kind of mega-farm concept because we’ve got to compete with Chile.”



                       -Canadian consultant quoted in Kelso (2000:222)


 Fisheries biologists and ecologists often state that the seven North American species1 of wild salmon are an “indicator species” that attest to the relative health of the environment because of their use of an extensive range of diverse ecological habitats to complete the life cycle.  Indeed, salmon are an indicator species that also tell us much more about the environmental health of a given ecosystem.  They tell us about the human societies that are also located there and have threatened to make salmon “dissappear”.  From relatively modest beginnings along the Norwegian coast in the late 1960s, salmon aquaculture spiraled into a transnational corporate dominated industry marked by global circuits of production, exchange and consumption (Holm and Jentoft 1996).  The Norwegian experience began in small rural communities with fishers and agriculturalists rearing Atlantic salmon in saltwater net-pens along the isolated coasts.  Holm and Jentoft (1996) discuss how these small-scale operations were integrated into local community structures and provided a means to diversify the rural economy. Salmon aquaculture was eventually extended to Scotland, the United States, Canada2, Tasmania, the Faeroe Islands, and more recently Chile – where spectacular growth has occurred. By the mid-1980s large transnational corporations began to vertically integrate their operations from egg to plate.  Independent salmon farmers became corporate contract workers and as the size, scale and organizational complexity increased, so did mounting environmental, social and economic problems. Currently, farmed salmon (predominantly Atlantic) accounts for upwards of 80% of total global production (Smith 2002).  On the horizon of this global industry lies a genetically modified Atlantic salmon patented by a private firm that currently awaits FDA approval for pending release as a “new animal drug” for industrial aquaculture purposes (Entis 1997; 1999).


The globalization of salmon aquaculture has brought First Nations to the forefront of an increasingly protracted struggle in and over global pond.  Regionally3, along the coasts of Washington, British Columbia and upwards to Alaska, the globalization of salmon aquaculture has become an almost unanimous arena of opposition and resistance by First Nations (Kelso 2000).  The aboriginal view was succinctly expressed in the contested “Salmon Aquaculture Review” conducted by the BC’s Environmental Assessment Office (1997).  In this report, First Nations put forth a summary statement:

“The priority of First Nations is restoring wild salmon to the streams, rivers and lakes of their territories.  Salmon farming as practiced directly infringes on aboriginal rights on the basis that it threatens existing salmon populations and restoration efforts. Serious health concerns raised by First Nations regarding the consumption of sea resources polluted by salmon farms have not been answered.  A moratorium on the issuance of new [sea] tenures should continue until all concerns have been addressed and risks further minimized. The final position of First Nations involved in the review and those directly affected by salmon farms is zero tolerance of any salmon farms” (cited in Kelso 2000: 214). 

In yet another twist in this social and political struggle, a few tribes have entered into joint venture agreements with transnational corporations to undertake net-pen salmon aquaculture along the British Columbian coast (Kelso 2000).  In a well-known example the Kitasoo Band (Kitasoo/Xais/Xais) entered into an agreement with Marine Harvest Canada (a subsidiary of the seafood giants Nutreco and George Weston Limited).  The Kitasoo sought job creation along with community accountability and sustainable development (Kelso 2000). In probing deeper into this counter position to the other one hundred First Nations’ opposition to salmon aquaculture, and with Kitasoo unemployment reaching upwards of eighty percent, Kelso (2000: 221) quotes a former tribal fisheries officer, “People are being bankrupted into looking for jobs in fish farming; it’s available and it’s happening.” 

In concluding this case study, the struggle over salmon aquaculture and all that it implies with respect to resource access and use will only become more pronounced and intensified as the stakes are raised by Canada’s aggressive promotion of coastal salmon aquaculture. The lifting of the Provincial Government of British Columbia’s moratorium on salmon aquaculture in September 2002 after a long protracted and increasingly contentious conflict will create room for the expansion of the industry under to rationale of job creation and economic development along the rural British Columbian coastline. On October 28th, a coalition of  environmental and tribal groups, the Coastal Alliance for Aquaculture Reform, launched a major “Farmed and Dangerous” campaign targeting West Coast U.S. consumers of farmed B.C. salmon.  In all this, First Nations’ may ultimately play the deciding role in the outcome due to their legal standing and contestation over still disputed treaty rights, claims and court decisions (Kelso 2000).         

Assimilating High Technology at the St. Croix Tribal Aquaculture Facility 

“We did our job protecting the environment” says Dick Hartmann, tribal planner for the St. Croix Chippewa and architect of one of the largest indoor recirculating systems in North America (personal communication, February 28, 2002).  The 27 million-dollar facility took fifteen years to bring to the production stage and opened in late 2001.  The state of the art facility will raise an estimated 2,000,000 pounds of yellow perch, a popular fish in the Midwest and 2,000,000 pounds of hybrid striped bass at total production capacity.  In order to meet the exceeding strict water quality standards imposed by the State of Wisconsin and the tribe, ten 37 micron rotating drum screen filters water flowing at 8,500 gallons per minute from 192 grow-out tanks, a hatchery and nursery.  Water effluent treatment also includes ultraviolet sterilization, ozonation, foam fractioning, heating and cooling, liquid oxygen aeration, reverse osmosis and ultimately distillation of discharge into the designated National Wild and Scenic River, the St. Croix waterway (The Creel, 2001).  The discharge is sampled daily during the course of current operations and tank sediment is recycled onto agricultural fields. 

The objective behind this 172,000 square foot facility is to create employment and diversify the tribal economy. Hartmann (personal communication, February 28, 2002) estimates 60-90 jobs will be created on the reservation that also includes post-harvest processes such as fish processing; transport and value added products.  Fish such as yellow perch will be sold in the Great Lakes region such as Green Bay and Chicago where they obtain a retail price of upwards to $16 per pound.  Hartmann (personal communication, February 28, 2002) envisions the direct address of the 30% unemployment rate in 10 tribal communities in three Northern Wisconsin counties as the key factor in creating what he calls a “sustainable business”.  In other words, if successful the St. Croix facility will act as a model for other tribes and investors in the area.  While unconfirmed at this writing, the Red Lake band in Minnesota is purported to be also considering development of a similar system.  Aquaculture at St. Croix grows out of tribal practices associated with capture fishing and fish stock enhancement activities.  In sum, aquaculture is seen as the next step in this fisheries developmental process (Hartmann, personal communication, February 28, 2002).      

Lummi Shellfish Culture  – “Related by Family, Culture and History”


Located in the northwest corner of Washington State, the Lummi Nation occupies 12,500 acres of land on two peninsulas and 8,000 acres of tidelands surrounding the reservation.  Historically, the Lummi have been fishers (Boxberger [1988] 1999).  Primarily salmon gillnet and seine fisheries along with crab clams, oysters, and herring have been part of tribal culture and more recently economic and educational development efforts.  The tribe also operates a seafood processing plant. Within this maritime nation, modern shellfish aquaculture has been established since 1969 in the form of a 700 acre tidal pond and over 700 acres of culture along the open shoreline (Poole, personal communication, November 11, 2002).  The Lummi operate oyster and clam hatcheries as well as a salmon stock enhancement hatchery and program. Through the export of shellfish the tribe earns between $400,000-800,000 per annum, supports 30-40 jobs, and provides an applied research basis for educational activities conducted at Northwest Indian College, a regional institution. 


 Shellfish require hatchery techniques that allow spat to be placed out into growing areas.  As such, shellfish culture is subject to water quality effects that require constant monitoring of the open waters.  In the case of the Lummi shellfish operations, fecal coliform, a bacteria associated with human sewage from the Nooksak River has occasionally closed harvests.  Federal and State water quality standards apply here and the government, tribal and environmental interaction and ongoing negotiations are liken to a “tangled web.” As Dick Poole, the former hatchery manager puts it, “if it wasn’t for the environmentalists, a lot of this wouldn’t be on the board right now. . . . we are concerned with environmental interactions and use over the long-run.”  Permits involve complicated negotiations between the Army Corps of Engineers and tribal governments.  The treaty rights brought on by the Bolt decision are an arena of contention among competing groups of fishers, recreational anglers and others (Poole, personal communication, November 11, 2002). Poole (personal communication, November 11, 2002) feels that these trials, tribulations and issues have been invaluable from a tribal educational standpoint and remain ongoing.  Scientific and environmental consideration must be brought to bear on the interactions between salmon, eel grass and the oyster beds, creating major issues that need to be closely watched given the centrality of shellfish and fish in the Lummi way of life.  In sum, this case study provides one of the oldest involvements with aquaculture and a community that is highly versed in this social form of extraction, management, and education.

Community-Based Aquaculture at Bullfrog Fish Farm, Menomonie, Wisconsin -- “Using the sacred resources of Mother Earth”


In contrast to industrial aquaculture operations (catfish) in the Southern U.S. and along the coasts of North America (salmon), fish culture in the Midwest consists of a diverse scattering of small-scale operations (Skladany and Bailey 1994).  For example, pond production of rainbow trout is at least 150 years old in parts of Wisconsin (Graham, personal communication, November 2, 2001).  These operations are largely small-scale trout, game and bait fish operations. As Mac Graham (personal communication, November 2, 2001) puts it, Wisconsin aquaculture is “small-scale, low-tech and highly sustainable serving the immediate region.  In Wisconsin, there is a rustic intelligence along with great humor. We get little credit for this.”  Fee fishing is another popular draw on these farms. What is striking about fish farming here is the degree of integration into, and linkages with small rural communities. As Marci Graham (personal communication, November 2, 2001) describes it, 

Community groups see us as a local treasure. We get people from out of town because we are somewhat high profile. We sell to Twin Cities food coops such as the Wedge. Rainbow trout are associated with environmental purity. The place is found to be enchanting, attention getting and evokes imagination. This has to do with the spring our water source. We believe that you can’t own the land – the land owns you.  That brings a kind of reverence and continuity. I wouldn’t say it is a religion but it is a deeply held spiritual belief. Basically we apply Diva standards – we are talking about fitting into the landscape. As you know we have long been involved in the organic food movement. Basically we have fresh fish available in an area that normally wouldn’t have it.       

This approach to community-based aquaculture consisting of small-scale operations integrated into local structures and landscapes is resurgent in regional and international policy circles.  For purposes here, the Bullfrog Fish Farm is considered an exemplar and may serve as a beginning reference point for future tribal aquaculture designs and involvements (Richard Ackley, Personal Communication, July 22, 2002).


“When you come to Bullfrog Fish Farm, you gotta be in Dunne County – It can’t be anywhere else,” says Herby Radmann, (personal communication, December 12, 2001) owner of the farm.  Located on a flood plain next to the Chippewa River, the scenic farm consists of a number of highly integrated environmentally sound and community-based activities that horizontally extend into the surrounding communities. As the owner philosophically puts it, “I just think it should be a choice, if nothing else to preserve the concept – we have a place to go and rediscover ourselves. It’s a human thing. It’s about people and community,” (Herby Radmann, personal communication, December 12, 2001).  


Bullfrog Fish Farm has been in the making since 1994.  The central focus is an indoor tank system that produces 20,000 pounds of rainbow trout per year.  In short, there are six stages of trout segregated by size in different tanks. All trout are marketed locally in Dunne County to restaurants, grocery stores and individuals who buy directly from the farm. A number of post-harvest products are also available that include “smoking good” fish; trout spread, and customized gift packages. Recently, three warm water ponds have been built to raise triploid bluegills.  The water supply comes from a deep well, flows through the tank system and is discharged in to a fee fishing pond that then flows into the warm water bluegill ponds and ultimately exists into a wetlands area next to the Chippewa River. This system fits the state of Wisconsin’s high water quality standards that are some of the strictest in the nation.  Complementing the fish operation is a popular beer garden-restaurant, and a small “wildlife” shed.  The owner has plans to develop “water gardening” projects that also serve as an educational resource for local schools and colleges.  The collective element is also emphasized as a full-time worker receives shares in the ownership of the facility and a housing cooperative is perched on top of the scenic hills surrounding the valley where the fish operation is located.


Overall, Bullfrog Fish Farm provides one of the clearest examples of sound community-based aquaculture development.  Although technology, production and income generated can’t be described in terms of industrial scales, the farm expresses very strong linkages both ecologically and socially with the surrounding landscape.  As put by the owner:

Part of the skill in building this farm – if I have a skill is to think of something and make it happen.  And also be flexible enough to pull the opportunities.  I could not have drawn a plan and followed a plan for this.  The skill is in going after what’s in your heart and then as the opportunities sail by you reach out and grab them. They are unpredictable opportunities, nothing you could plan for.  And so the whole thing about the education and community meeting spot and everything else that happens there has been defined by itself – watching to see what happens and trying to follow its lead. (Herby Radmann, personal communication, December 12, 2001). 

A statement on community development captures in part what the farm is trying to accomplish:

It would be real nice if you could travel from county to county or state to state and see some differences.  On a bigger midwestern scale people go out to the coast for seafood.  People should be coming to Wisconsin for bluegills, trout, crayfish and . . .  right now it’s beef, pork, cheese, dairy and bad fish.  I just think that it provides color and pride to individuals and communities.  I think farming is a real good sign of rural community. We should be known for these things.  Travel to this county to get this kind of product.  It causes diversity and it causes character. It brings back our humanity (Herby Radmann, personal communication, December 12, 2001).    

In sum, Bullfrog Fish Farm is highly integrated into local structures and rural life through a series of horizontal linkages and embeddedness in local institutions, organizations and situations that people encounter in their everyday lives.  While the owner jokes that he makes more money off a can of beer than his fish, the farm provides a community gathering spot of sorts.  Educational tours and involvement in local schools provides a further means to strengthen community life.  In particular, the creative incorporation of labor into ownership of the farm provides a real incentive. The housing coop further addresses collective goals and provides livable and affordable space to members.  None of these activities are envisioned on a grandiose scale but on the local community level they are vitally important.  Recently, the farm joined forces with a local woman to market value added locally produced fish products and continue on with the preservation of rural character that marks this Dunne county operation. 

 “Making it work” -- Integrated Agriculture-Aquaculture and Diversification on the Gila River Reservation, Arizona


Prior to the drying up of the Gila River over fifty years ago, the Pee Posh and Pima tribes fished for endemic cyprinids such as quillback, chubs, suckers and “Qewee”. These chub and sucker family species, provided an important source of sustenance for tribal communities along the river, a tributary of the Colorado (Brooks, personal communication, November 5, 2002).   At present, aquaculture has been envisioned as a means to reintroduce fish as an important food source and provide income on the reservation.  With one of the highest diabetes type II rates anywhere, fish culture can play an important role in alleviating a serious health-nutrition problem at the community level. Critical to the development of integrated aquaculture on the Gila River reservation is water usage and rights. 


At present, there are three fish culture operations on the Reservation.  Two operations are leased to non-tribal members. The product, catfish, prawns and tilapia are sent to Phoenix. Another demonstration project, integrates aquaculture with agriculture for the purposes of training youth in agriculture at a detention facility.  Other activities are extended to facilitating science curriculum at reservation schools.  With over 143,000 acres devoted to agriculture and 60,000 acres under a strict irrigation regime, aquaculture integrated into row crop agriculture can fit into traditional food production practices as the Pee Posh and Prima are primarily agriculturalists. However, aquaculture “requires a different way of thinking” (Brooks, personal communication, November 5, 2002).  On the Gila River Reservation, fish are being reinvented through aquaculture. In this sense, a catfish demonstration projects involving canal-field crop-pond-field crop-canal makes highly efficient use of water. Growing fish also comes into direct conflict with the use of pesticides on field crops.  Moreover, water can become a major constraint and source of contention that has affected fish and prawn production on the reservation (Brooks, personal communication, November 5, 2002).  This has to due with release schedules related to agriculture that can sometimes be less than optimum for aquaculture.  

In diversifying the reintroduction of fish on the Gila River Reservation, a number of innovative technologies and species are currently under investigation.  These directions show promise.  While largely arid, geothermal waters have been tapped to produce tilapia in small recirculating systems. However, “every well is not the same” and finding water conducive for fish production is an ongoing task (Brooks, personal communication, November 5, 2002).  Lastly, the use of a polyculture of primary tilapia and secondary Malaysian freshwater prawn (Macrobrachium rosenbergi) as a high-value by-product of fish culture has shown very promising production and economic results.  The point here “is to make it work through demonstration projects” that reintroduces fish into the diet, educational system and community (Brooks, personal communication, November 5, 2002). 

Analysis


The above case studies provide a relatively broad and diverse set of examples by which to further analyze potential contributions that aquaculture can make to the alleviating of Native American food insecurity.  In a Federal and State policy climate of almost unrelentless promotion of industrial scale growth, the above examples illustrate a number of social and economic forces at work that can hamper or alternatively harness powerful community attributes toward providing better and more nutritious local food sources.  It is very clear that salmon aquaculture works against Native food sources and ways of life.  Caught up in the currents of the globalization project, salmon aquaculture offers very little to the address of food insecurity both within tribal communities and society at large.  Likewise the Lummi shellfish operation is constrained by environmental externalities that have at times shut down the shellfish beds. Here the environmental issues dealt with can provide some of the most far reaching levels of analysis imaginable as they pertain to fish as a staple of Native diets. This case study is also an exemplar for other tribal considerations pertaining to shellfish aquaculture in coastal North America.  The St. Croix tribal aquaculture operation seeks entry into the modern market mechanism and food insecurity here is indirectly addressed by the promise of jobs and employment.  The actual product however, has little to do with meeting local nutrition needs.  More directly relevant for community development purposes are the Dunne County and Gila River examples.  Both are integrated into community life through a number of horizontally integrated linkages to other forms of food production and locality-based social institutions.  These two examples are also highly conscious of resource limitations and have thus begun the task of addressing these limits in terms of appropriate environmental, economic and social forms of aquaculture.  For these reasons, these two examples offer the most direct means to begin address of Native American food insecurity through community development.      


In further assessing aquaculture as a means to address Native American food insecurity, three initial criteria can be further used to frame and evaluate the kinds of choices available for Native communities seeking to re-establish, re-invent or refurbish fish in their diets: technological choice, social organization of production, and translating indigenous standards into community-based aquaculture.  These criteria are often ignored in aquaculture development circles and technical matters tend to overwhelm all discussion and consideration of alternative forms of community-based fish culture. As a result decisions tend to follow established “technocracy” patterns that have led to some serious problems characterized by widespread opposition to fish farming, most notably in the case of salmon.  

Technological Choice

At present, there are at least 300 different aquatic organisms (with thousands more possible) that are cultivated throughout the world in different ecological zones and by means of diverse culture systems. For example, the Lummi cultivate shellfish in a pond and large open bay brings to the forefront environmental interactions over the long-term. A considerable effort in terms of employment has been created through aquaculture in this instance. This “open” culture system involves seeding and maintaining of beds until harvest time. In contrast, the St. Croix tribal aquaculture facility makes use of some of the most sophisticated technology available to raise yellow perch and hybrid striped bass in a “closed” containment system.  These examples all point to a range of technological choices available to tribal aquaculturists.  At the same time it is critical to emphasize that technological choice is also a social one (Middendorf et al. 2002).  The choice of salmon net pen culture involves much more than considerations over stocking density, amount of feed and so on.  It involves the social choice to operate on an industrial scale, organization and by industrial standards that hold little regard for environmental and social consequences. This treadmill style of development, all too common in aquaculture policy circles, is the antithesis of sound community-based aquaculture.     

With technology simultaneously viewed as a social choice, it is paramount that a broad range of fish, crustaceans and plants be investigated for possible aquaculture use.  In particular, Native traditions can provide a fertile source for rethinking technological choices. While it is beyond the scope of this paper to provide a fuller account, the case studies and other investigations reveal that cyprinids, whitefish, marine algae, sturgeon and aquatic plants all hold historical and cultural relevance for (re)establishment into Native food sheds and systems.  In other words, new technology can and should be developed with these broader social and cultural objectives in mind if deemed appropriate at the community level.  This is however, not a fixed rule.  The case of Gila River clearly shows the reintroduction of commonly raised fish such as Tilapia, catfish and freshwater prawns potentially fits community needs that were once based on wild river fish harvest. Fee fishing and other spin-off activities as the Bullfrog example shows can also be considered a viable way to bring and institute fish as part of the tribal food shed. Raising fish is a primarily social activity. The recommendation here is to further investigate these past and present practices for identifying possible new species and subsequent culture systems that fit local community needs and requirements.  While not totally dismissed, industrial species and monoculture systems do however greatly restrict the range of technological and social choices available to community members.  

Social Organization of Production


When examined from the foundations of community development, the social organization of production illustrates the means of instituting community-based aquaculture into Native food sheds. Again, the industrial model of salmon aquaculture provides little guidance outside of the promises of economic development while the Bullfrog example shows, albeit small, collective arrangements in terms of labor, housing and the creation of additional activities that feature the total farm-community sets of social relations.  In another case from central New York, the organizational model would entail a well-endowed “mother” facility and involve tribal members undertaking closed recirculating grow out of tilapia at the family-farm level, as opposed to one large mega-facility that exports fish to distant urban niche markets that are more responsive to globalized supply and demand (Sage, personal communication, October 20, 2002).  In this regard, there are countless ways to envision sound and appropriate aquaculture from a Native American standpoint.  The further exploration into organizational frameworks such as cooperatives, communal operations, and traditional collective entities and practices require concerted scrutiny and subsequent elaboration into viable working arrangements on the community level. These types of arrangements do not preclude operations in successful business terms on the production as well as in the post-harvest phases4.    

Translating Indigenous Standards into Community-Based Aquaculture

Technological choice harnessed to the social organization of production can ultimately be measured by the application of indigenous standards.   These standards break with conventional “technocratic” formulas such as best management practices, codes of conduct, and a plethora of other measures currently unfolding in aquaculture development circles. For example improving “productivity skills” in aquaculture begins on an informal and formal level.  Tribal Colleges and Universities can play a significant role here as well as the land grant institutions, state aquaculture associations, and numerous other outside sources.  Internally, the demonstration facilities at Gila River provide a ready means to access the knowledge necessary for improving aquaculture productivity skills. As Black (1994) posits, development must come from within and community members are the ultimate decision makers, knowers and doers on whether they want to entertain fish culture in their locales.  That said, any consideration of aquaculture requires examination and evaluation from the Elements of Development framework if the objective is sound Native community development.  For example, “Cultural Integrity” must be looked at historically and represent an active relational force that further informs decisions, norms and behaviors in the present and future.  Fish farmers are envisioned as active civic and political participants and act as good “neighbors” with respect exhibited towards their communities. In sum, indigenous standards represent the applied benchmark regarding any aquaculture activity.  The key developmental point is to utilize indigenous standards as the primary means to define and undertake aquaculture development.  As a means to address food insecurity and community development, aquaculture has much to offer – if appropriate technology and the social organization of production are viewed through the lens of indigenous standards.

Conclusion: Linking Aquaculture and Food Insecurity


This paper has attempted to provide an overview of tribal aquaculture initiatives.  A context was drafted in order to situate a number of case studies derived from and applicable to Native American efforts in this direction.  The interest in aquaculture comes during an important period in the cultural history of food.  On one hand, industrial applications tend to dominate policy and developmental applications from a globalized context.  Enormous and growing social problems have been the result in North American and in other parts of the world.  On the other hand, this paper has identified a number of potential pathways where integration of aquaculture with community development may emerge as a more sustainable form of fish food production.  When all is said and done, small-scale operations that are horizontally linked to other social institutions, organizations and everyday situations offer a viable means to address food insecurity.  Indigenous standards are seen as the measure to examine and evaluate aquaculture projects and development.  Clearly, aquaculture is no universal panacea and it may not be applicable or appropriate in some native communities.  Here, other sources of food production must be sought out.  Nonetheless, potentials and pathways are evident from the small scale and integrated case studies.


Finally, further applied work is required to better assess and define Native American aquaculture initiatives. Renewal, re-establishment or re-introduction of fish into Native food systems is an important consideration. A better understanding of fisheries and stock enhancement activities would provide another critical set of contextual and environmental features.  The intersections of globalization, trade and exchange as exhibited in community locales and practices represents a much needed perspective and future contribution.  Further articulation of an information baseline and case studies would answer questions as to the extent of aquaculture projects and possibilities throughout North America. Electronic development should be encouraged in this regard.  Defining institutional linkages both nationally and locally would add much to a practical baseline assessment.  Other questions remain regarding the appropriateness and kind of aquaculture that would best fit the changing nature of native identities and work on the community and supratribal level.  As such, this paper represents a starting point.    
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PERSONS CONTACTED AND INTERVIEWED 

Richard Ackley, July 22, 2002, Oenida, Wisconsin.

George Brooks, November 5, 2002, telephone.

Mac and Marci Graham, November 2, 2002, Star Prairie, Wisconsin.

Herby Radmann, December, 12, 2001, Mennominee, Wisconsin.

Richard Hartmann, February 28, 2002, telephone. 

Sam Sage, October 20, 2002, telephone.

Dwight “Bucko” Teeple, personal communication, Sault St. Marie, Michigan, October 26, 2002.

Dick Poole, personal communication, November 11, 2002, telephone.

1 These species are Chinook or King, Sockeye, Silver or Coho, Pink, Chum and Atlantic. More recently Steelhead trout has  been classified as salmonid.  A number of  Pacific runs are considered threatened or endangered. The Atlantic salmon is an endangered species. 


2  For a good  description  of the evolution of salmon farming in remote British Columbia, see Morton (2002: 257-270).


3 As of this writing, there has been no well defined articulation and social analysis of salmon at the global level.  Kelso (2000) comes the closest here. Taylor’s (1999) work is an extraordinary environmental history of the Pacific Northwest salmon crisis. In the factional politics concerning salmon, regionalism predominates in areas such as the Pacific Northwest, Scotland and to a lesser extent along the northeast coast of North America.  


4 In ar case derived from the Great Lakes whitefish fishery, a  small-scale processing facility is being explored to vacuum packed part of the 7,000,000 pounds of whitefish harvested by Chippewa fishers. These fisheries support about 250 families and five Great Lakes  Chipewwa bands, yet the seasonal production produces low prices (Dwight “Bucko” Teeple, personal communication, October 26, 2002).   
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