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Chapter 1: Introduction

Figure 1.1. The harbor in Chonchi, Chiloé, displayng the dichotomy between
industrial aguaculture and artesanal fishing.

This research examines the social-ecological impicbmmercial agquaculture
on a community on the island of Chiloé, in the ¥iom of Chile. | lived for an 11-month
period in the town of Chonchi (population 11,0G80m which the majority of the data
were collected, though for statistical purposesdiia in part one of the study were
supplemented by including the neighboring islandexhuy, which is part of Chonchi’s

maritime jurisdiction. This research includes aailetl analysis of the transition taking



place from wild-capture fisheries to aquaculturej an analysis of an applied adaptive
strategy in fishing communities for social-ecol@diresilience and sustainability.

Aquaculture has gained prominence in the past afsy&s a worldwide industrial
enterprise. Though its roots can be traced asafek bs approximately 890 AD in Asia,
the industrialization of the practice vigorouslyghe to flourish in the 1960s, with a
significant spike in the 1980s. Today, aquacultsrine world’s fastest growing food
producing sector. There are two distinct divisiaihin aquaculture production —
household or cooperative small-scale operationambrate, industrial mega
producers, the latter of which is becoming the stdustandard. The comparison can be
made roughly to artesanal fishing vs. industristhiing, where the former group is
autonomous and extensive and the latter is mutienal and intensive. The communities
most affected by this industrial shift tend to shing dependent communities that have
been reliant on wild stocks for generations, smost aquaculture takes place in natural
bodies of water alongside natural aquatic ecosystem

The issues surrounding aquaculture are numeraldigarse. The history of

governing marine resources has never been an easssg, and even now with the
controlled environment of aquaculture, the difftgthas not dimished. As with wild
capture fisheries, aquaculturehas to contend Wwilchallenge of a large body of water
where the characteristics vary from location tatam, as well as the difficulty of being
able to observe processes that create this vdiyalodm beyond the surface. From the
social perspecitve, these processes, both on tlirigiion side and the ecological side,
all have an effect on the local communities, paféidy the people who have historically

depended on these resources in their naturaltstateghout their history. Matters of



access to and regulation of common property, asagetoncepts of environmental
justice are all integral to the transition takirlgge on the island of Chiloé, though with
effort, despite these hurdels, samll-scale entseprare demonstrating resilience, proving
that even with humans as a part of the model, syste capable of renewal.

Thirty percent of the marine products consumeldyaccome from aquaculture,
totaling 39.4 million metric tons with a total valef US$52.5 billion worldwide (FAO
2005). At the same time, the world’s wild stocks B a steady decline, with estimates
that only 10 percent of the natural capacity ofjéafish are left, mostly due to over-
fishing (Myers and Worm 2003). However, demandskgifood continues to rise.
Worldwide, consumption of seafood has increasea 2@ pounds per capita in 1976 to
33.5in 1996, and world populations continue toag(BAO 2000).

With rapid growth and change in any socio-econaseittor, concurrent socio-
cultural changes occur. This is particularly trom@areas where this shift supplants
traditional lifeways, causing adaptations that maynay not be beneficial to the society
as a whole (Britan and Denich 1976; Izac and Sif4). Goldshmidt suggests that
often industrialization can cause the impetusdbol to become one of achieving wealth
rather than making a living. Self-sufficiency chaago profit, usually based on the shift
from diversification to single crop production,hadtigh this strategy then only benefits
the few while quality of life becomes lowered foosh He also stresses that this shift
from autonomous living to industrialized wage laban seriously alter social
institutions, as the divide between employer angleyee supplants original social

foundations (1949). This is one of the major chartgk&ing place on Chiloé, where



adaptive strategies to this industrial shift iswcing at varying rates and styles, most of
which are not necessarily resilient.

As the world’s wild fisheries are declining, anehaand for seafood rising,
aquaculture is taking the place of wild-capturédises by means of the controlled
production of this resource. While the continueppy of this important resource was
the original intention of aquaculture, the real/oiry force behind the massive and rapid
expansion is profit and centralized industrial pratibn of food. Aquaculture is no
different from agriculture, and suffers the samessmuences of industrialization. It is
widely accepted that small-scale production is nsm&ally and economically
sustainable (Thu and Durrenberger 1998). Whersgtem is threatened by large-scale,
exogynous, global processes, local structuresa@eatity are altered during the struggle
for access to resources (Wells 1996), which came lsavere consequences for local
communities unaccustomed to change.

In Chile, in particular, the marine ecosystem hasen to be a favorable
environment for expansion in this field, at theioagl, national, and international scale.
Thus, areas in Chile where aquaculture is conceatr@re in the process of socio-cultural
change as many traditional fishing families are imgithe transition from autonomous
entities to participants in structured regimes.&se employment opportunities for these
families are extremely limited, and their skillssbaso specific, subsumption into the
dominant economic paradigm becomes inevitable.ifipact of aquaculture in southern
Chile, where the majority of the firms exist, h&eb significant on both an ecological
and a social scale (Ohlson 1996; Caniggia 1988)lé/#ome social institutions remain

intact despite this regime change (Barrett et@02}, changes on various scales have



occurred in the coupled human-ecological systermishtiie Chiloé archipelago.
Communities in this region are changing, mostlptigh subsumption into the dominant
regime of aquaculture.

The first part of this study presents a quantiatimalysis of the transition from
the occupation of wild-capture fisherman to aquiacalemployee in Chiloé. Based on a
proxy-longitudinal model, | examine three impadtigators: environmental values, job
satisfaction, and perceived well-being. This rese@ndeavors to represent how these
variables are affected by this occupational sbiftquaculture in a small, historic fishing
community. Since many governments in countriesdhatncouraging aquaculture as a
form of economic development believe that fishermenld make ideal aquaculture
employees, or that aquaculture is an employmentisal for displaced fishermen (see
for example NOAA statement on aquaculture; El Llahge 2004), understanding the
consequences of this transition is important fetifational success and sustainability in
areas where aquaculture is supplanting wild-cagtsineries. The second portion of this
study examines an adaptive strategy for resili@mt¢iee face of fishery loss and
aquaculture advancement. Through a case studg@stablishment of an aquaculture
cooperative in a nearby community, | will explaiovhsmall-scale, locally managed
aquaculture firms of an endemic mollusk speciesbeaa model not only for resilience,
but also for sustainable aquaculture, communigessystems, and provide economic and
nutritional security.

In chapter two | provide a narrative backgroundhef study area of the
archipelago of Chiloé, Chile. | discuss in deth#é toastal geography of the islands,

including the seascape in the archipelago asatesglto aquaculture. | proceed with what



is known of the early history, through attemptSpanish colonization, in order to
explain the convergence of cultures that formeddhioé of today. The Chilote culture
is unigue within Chile, and holds a certain mystigumong Chileans. This includes a
description of the physical geography, and an iptlalediachronic account of Chiloé,
with a focus particularly on fishing culture. | dgtthe phenomena of cooperation among
the islanders in order to provide a socio-cultbedkground that plays a critical role in
their capacity for resilience. Historic and contemgpy lifestyle is discussed, as well as
prominent Chilote folklore, which provides a viewletter understand the Chilote
connection to the sea, and perhaps why this stidifimately significant to rural coastal
development. Understanding the history and conteangaeality of life on Chiloé will
provide for a better perspective on why an occopati shift is occurring, and
particularly, by whom.

Chapter three is a description of Chilote fishingay special attention to the
history of fishing on the island, and its rise mpplarity during the Pinochet regime. The
two major technologies of artesanal fishing arecdbed using data derived from
ethnographic investigation. This chapter providessght into the lives of fishermen and
their families, their dependence on marine andtebassources, and depicts an image of
why a connection and access to marine resourceslrgained.

Chapter four discusses the theoretical perspectifvesmmon property resources
and resilience that drive the questions inherettti;iresearch. | present this section
before the analysis and discussion because ddlite \to the conceptual nature of this
work. Due to the diverse and complex nature of shisly, the theoretical component is

best understood when disbursed within its approgaantext. However, in this chapter |



bring into view the various characteristics of sgsful common property resources and
their user groups, ending with their governancerasdmmendations. | pay careful
attention to adaptive strategies for managemeaudtjdaal scenarios for success in
keeping the commons open in a sustainable andadgdgiitashion.

After this mostly introductory portion of the papehapter five delivers
explanatory information with regard to Chile’s pushhe direction of aquaculture. |
begin with an overview of aquaculture in generdljoh progresses into some theoretical
discussion over the importance of aquaculture@svalopment tool. The theme of
development is paramount in this work. In this éitstion, | discuss aquaculture in terms
of development, particularly in the final portiohtbe data analysis where cooperative
mussel aquaculture is the apparent best-case@oloti fishermen coping with
disappearing fisheries. | define development artitess$ the components that are directly
related to this study, namely poverty, communihyg austainability. One of the two
components of this research was to analyze thikerese capacity of a cooperative
mussel aquaculture farm among former artesanafisén. It is my hope that this work
will provide evidence of such an effort to be anfiaof resilience and sustainability for
coastal communities undergoing significant occuyeti transformation.

Chapter six continues this discussion of develogrfrem the large-scale
perspective of the Blue Revolution, which takesgpecificity of this research onto a
broader scale of inquiry. Here | discuss the elémehaquaculture on a worldwide scale,
as well as its impact on Chiloé in particular. Ttiepter is a description of the green and
blue “revolutions” and how they factor into devetognt on a global scale. | define

aquaculture, highlighting the various key specamid in Chile (salmonids, algae, and



shellfish), including associated technologies atmwhemic importance. The long yet

rapid rise of aquaculture in Chile, including pglitegislation, and various other issues is
detailed not only as background, but to acquamtréader with its substantial rise in
relative power. Aquaculture is not without its eovimental concerns, which will be
discussed, and the chapter will conclude with potéoéuture directions of aquaculture in
the region.

Chapter seven begins with outlining the objectivkethe study and the
observations that drove the subsequent questitns isTfollowed by a description of the
project design, in which a dual-phase, qualitatjuahtitative approach was taken. Here,
| discuss the variables | measured and why | ctitesm as being adequate social
indicators of resilience among fishermen makingtthesition to aquaculture employee
in Chiloé. | then discuss the methods used to addtee proposed questions, and the
tools employed to analyze the data.

This eighth chapter provides the discussion ofidta | collected and analyzed,
and outlines the transformation taking place ongland through quantitative and
gualitative interpretations. | re-examine the ttiadial Chiloé in order to emphasize the
potential gravity of this shift. | discuss the atie@ qualities of the fishermen’s mussel
cooperative as explained through the theory ofieesie, and provide potential impacts

of this study and future direction.



Chapter 2: Study Area — Chiloé, Chile

The land is hilly, but not mountainous, and is ¢edeby one great forest, except
where a few green patches have been cleared raqwventhatched cottages. From a
distance the view somewhat resembles that of Tael&uego; but the woods,
when seen nearer, are incomparably more beautahy kinds of fine evergreen
trees, and plants with a tropical character, hem&e the place of the gloomy beech
of the southern shores. In winter the climate igs@ble, and in summer it is only
a little better. | should think there are few paofsthe world, within the temperate
regions, where so much rain falls. The winds amy beisterous, and the sky
almost always clouded: to have a week of fine werathsomething wonderful.

- Charles Darwin, Voyage of the Beagle, 1909

’s.‘ %‘; :: Isla 1\1nqul
’~ \Gotfo
= de (}‘orcovado

San Pedrg

N
30 miles Al
¥ Plo Chacabuct

1
I
|
|
Isla l.ln.- \ I
I
I
{}

2042
Vn;levado

Figure 2.1. Map of the Chiloé archipelago



Cultural and Physical Geography of Chile

Chile is a long, narrow country in the southermisphere of South America,
encompassing multiple ecoregions from the northeserts considered the driest place
on earth to the Antarctic. The entire country iastal, bordering the Pacific Ocean and
sheltered by the Andean mountain range, dividirfigoin Argentina. Chile has an
unstable geological base, due to a major faultthia¢ often produces earthquakes, some
major, and also has more than thirty active volean®ector 2003). The ocean current
named after the geographer Alexander Humboldt flivars south to north along Chile’s
coastline, bringing cool waters as far north asaflown, but technically runs as far as
northern Peru. This current is essential to supglgnd maintaining the abundance of
marine organisms that have made Chile a major ibodr on the international seafood
and product market, and approximately 18-20% ofitbdd’s fish catch comes from the
Humboldt Current Large Marine Ecosystem — HCLMEWgit and Bernal 1993).

The HCLME is a Large Marine Ecosystem extendiogiithe West Coast of
South America from Northern Peru to Southern CHilee cold, low saline waters flow
south to north and can extend 1,000 kilometershofts. This system is responsible for
the high levels of marine biodiversity in the ragiand is also considered the most
productive marine ecosystem in the world, in additio being the largest upwelling
system. This upwelling brings cold, nutrient-ricater to the surface, allowing for
significant growth and production of marine specieaking this area one of the world’'s

largest fisheries, producing approximately 18-20%he catch. The species here are
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mostly pelagic (sardines, anchovies, jack mackeaek both Chile and Peru are highly
dependent on these fisheries (Bernal et al. 1983).

Chile returned to democracy in 1980 with a constih going into effect while
still under the rule of the military dictator, Augfo Pinochet. In 1988 Pinochet lost a
referendum that would have guaranteed him powarléountil 1997, and in 1990 the
first democratic president, Patricio Aylwin, was@kd (Rector 2003). Today, both the
democracy and economy are stronger than most ¢esiitrLatin America, and
dedicated democratic leaders have brought Chile@oa and social stability through

the implementation and improvement of economicaattirs (Schurman 2001).
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Figure 2.2. Fishermen leaving the harbor in ChonchiChiloé at sunrise.

The big island of Chiloé (fror@hilhue meaning land of the seagulls), as it is
known, is the second largest island in South Anaemeeasuring 112 miles from north to
south, 3,241 square miles, and is part of an istawkipelago consisting of 30 smaller
islands. Located 42.30°S and 73.50°W and 700 redeth of Chile’s capital city of
Santiago in the X region, Chiloé is separated leyGhacao channel and is accessible
only by ferry. Chiloé has a population of 140,080p0 are Spanish speaking, mostly
Catholic, and mostly mestizo. The island has tighdst concentration of indigenous

people of any region in Chile called the Huillichpeople of the se@Minnis et al. 2000),
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who'’s population figures into the total of 140,0@f0ugh is not a significant portion with
an estimated population of only a few thousands #so the poorest province in the
country. Over 50 percent of its population is rueald 23 percent of that population lives
in poverty (Barrett, Caniggia, and Read 2002).

Much of the early history of Chiloé is unknown, dagbrimarily based on
scholarly hypotheses. It is believed that the dlaas first inhabited by the nomadic
indigenous people known as the Chonos, creatdiseafalca or small, canoe-like boat
built by binding bent planks together. This traatitiof artesenal boat building persists
today, and Chilote boat building expertise is naity recognized. The Chonos were
expert navigators, and guided the Spanish throoglartchipelago’s labyrinth of channels
during the initial contact period of the Spaniséginning in 1540.

Around this time, a division of the indigenous avdt group from the north, the
Mapuche, came to the island and mixed with the GRpbhecoming the Mapuche-Chono.
In later years this group became known as the idié| or southern Mapuche.
Historically, the Huilliche lived as they and otheative islanders, or Chilotes, do today —
farming and fishing. Their homes were scatteredgltbe coast, and they farmed
potatoes and corn, and foraged for shellfish innkertidal zone (Carcamo 2002).

There is a long history of autonomy on the isldamough colonization to present
day. First occupied by Europeans in 1567, the dslaas a remote colony of Spain for
nearly three centuries. Despite its relatively éasize, Chiloé had nothing to offer to the
Spanish in terms of gold or silver, nor was itmiaavantageous location for a military

outpost. The few European colonists, along withimldggenous Huilliches, lived
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traditionally through fishing, farming, and livesteraising, creating an autonomous and
stable community.

When Chile declared independence from Spain in 1818 included Chiloé in its
boundaries, the island’s colonists asserted thiegiance to the crown, claiming that
they would have more autonomy as a half-forgott@wvipce of Spain (Carcamo 2002).
More than two thousand Chilotes fought on the sidde royalists during the
independence wars on the mainland, and more stitbtgéd themselves to defending their
communities against the military forces sent byrtbely-formed Chilean government,
meant to conquer and annex the island. In 1820ptekirepelled an attack by the by the
Scottish-Chilean naval officer Lord Thomas Cochrdaer years later they battled a
Chilean squadron under the command of Admiral RaRréire. Even after their
abandonment in 1825 by the Spanish Royal autheseat to assist their pro-Spanish
defense efforts, the islanders fought on for yetlaer year “for no other reason than to
avoid annexation to Chile (Tangol 1972:78). In 1826loé was at last integrated into
the new sovereign nation of Chile, though thisrtl change their way of life. Their life
consisted of fishing, potato cultivation, and liteek raising, all still practiced today.
Despite the fears of Chilotes, Chiloé was basidgipred by the Chilean government
until its vast natural resource wealth was discestén the 1970s under General Augusto
Pinochet (Carcamo 2002).

Today, those who claim indigenous heritage livalpminantly on the west coast
of the island. With no barrier islands, there issheltered water, as on the east coast, and
the coast is open to the rough Pacific weathercandtant winds. Because it is an

unpromising target for development, the NationakRd Chiloé was placed in Huilliche
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territory. In 2002, the park boundaries were readiras lands were granted back into

indigenous possession.

Culture of Cooperation on Chiloé

Within the Chilote culture there is a long traditiof cooperation and sharing.
Over the centuries, the Spanish and the Mapuch&@fused and produced a culture
unique to Chile. Hierarchic class structure betwthertwo groups was almost
nonexistent because people were isolated, autormraad they all shared in the
hardship of life on the island that demanded sfiatefor survival over hierarchic
division of class (Velasquez 2003). This senseqakéty, unusual in any colonial
situation, has been preserved through today, thautjiteatened by the new class
structure being brought to the island by the granagquaculture industry. Before
aquaculture, Chiloé was largely a one-class sgaigti few families possessing
significantly more wealth than the majority of ghepulation. With aquaculture, however,
came immigrants from the city and internationablkoans, who insisted on the
improvement of infrastructure not only for theimemercial operations but also to
maintain a quality of life that was not yet aval@abn Chiloé. This in turn brought a new
class of laborers from elsewhere in Chile who wasriced there by the employment
boom for construction and other semi-skilled laff®ersonal communication and
observation, Chiloé 2005-2006). Since this newangic class structure is still relatively
new, it is unclear what effect this is having oa tiative Chilote population, though it is

evident that certain class related problems arenbag) to arise. People complained of
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crime, which historically has not been an issu¢henisland, and always blamed any
problems on thafuerinos(outsiders).

| found the Chilote to be characteristically gensravith both material and non-
material goods, and Darwin called them “humblegguand industrious” (1909). At first
I had the impression that they are open, sincelpeepdily invite strangers for meals.
However, opening up on a personal level is anattadter. | found that their reluctance
to talk and answer questions is not out of distnesessarily, but is more of a cultural
trait of shyness and humility. Making a breakthdowgth Chilotes can be an arduous
task, but once a connection has been made, onenbsaeadily accepted by neighbors
and friends and feels like an accepted membereofdmmunity. Despite an
overwhelming poverty, Chilotes are exceptionallpg®us, a trait that is historically
embedded.

Cooperation over competition is generally diffictdtexplain and understand
when associated with altruistic tendencies amomgamugroups, especially those that
have high numbers of participants (Axelrod 1984gye 1991; Cox et al., 1999).
Computer simulation by Cox et al. (1999) shows tlwatperation in large groups can
occur when specific conditions are present, pdeiuwith regard to access to and
necessity of food, labor, and information. It allsdicates that “cooperation is rewarded
with cooperation” (1999:373). It is also possilbe ihdirect reciprocity to produce
cooperation (Milinski et al. 2002), which is aemlent of the system on Chiloé, where
reputation (indirect reciprocity), is as importaistgoods and services. This strategy has
paid off in terms of survival on Chilo€, where hg is challenging. Many subsistence

activities require cooperation for success. Fisluinghe west coast, for example, is
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virtually impossible to do alone since the primgear is the corral net that is stretched

from poles about 40 feet apart along the beachth@@cean, where large waves rarely

subside, shown in figure 2.3.

Figure 2.3. Example of method for harvesting fish o the island’s west coast,

without the nets.

On Chiloé, an important system of reciprocity atkirthe Potlatch (cf. Fleisher
1981; Kan 1986), called thminga,is still practiced today, and has expanded to
encompass contemporary needs and associationsitigBgethemingais a formal
system of direct and indirect reciprocity that edites resources for the overall good of

the community. It is typically used for labor-ingwe activities, such as harvests,

building construction, and net mending.
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A contemporaryningacan be initiated by any community member, who nirust
turn supply food and drink to the participants. iReaxity, unlike the potlatch among the
Kwakuitl where goods are exchanged, is most oftehé form of labor and food. This
cultural practice has diffused into the informalptidian life of the Chilote. Neighbors
share their catch, harvest, and slaughter, anty/riarthere a feeling of guilt in one
household for having more than the next becauserdrely do.

Pedro, a good friend and fisherman, would regulsalye a portion of his daily
catch to give to his non-fishing neighbors in exadwfor both respect as a community
member as well as the comfort of knowing that leisegosity would be matched.
Firewood, an essential survival item used for heabking, and drying clothes, was
routinely shared among households, and labor eastsed or extended in times of
economic hardship. (The majority of fuel wood waslled in from areas of the island
inaccessible to most Chilotes who don’t own carsurks necessary for making the trip
to the remaining forests, in which case peopleaidithemselves exclusively to
providing fuel wood to their community, at a detered cost plus labor.) If someone
needed help, in anything, a neighbor or family menveas always available to assist.
While this study was not based on understandinge@ion on Chiloé, establishing
cooperation as a characteristic of the island’tucelbecomes important when discussing

the cooperative efforts of fishermen in future deap
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Chilote Social Structure

A marginal social structure emerged over the pastury, with some historic
families having held control over ports and natuesburces, establishing themselves as
a type of persisting aristocracy. Another typeieférchical social system that does not
fit into traditional Chiloé has recently emergedaagsult of the growing aquaculture
industry, producing what Fried referred to as ied” society (1967). In this type of
societal structure, resources tend to be assignadtoup that is smaller than the overall
population and are not redistributed, producingquiaé distribution of natural resources,
often necessary for survival (Fried 1967). In theecof Chiloé, individual access to
marine resources is becoming limited through pizadion of space by aquaculture firms.
During a meeting with the artesanal fishermen hglithe mayor of Chonchi, this issue
was at the forefront of the conversation. Themniy one dock in the small port of
Chonchi, and with this area being a key entry aadpmint for the aquaculture firms,
competition for space is fierce. This, however, t@se down to economics, since the
city is considering allowing the firms to privatitee dock, which would displace the
artesanal fishermen and literally destroy the jract

The aquaculture industry provides jobs directlyvadl as indirectly through the
labor force associated with infrastructural devetept. People come from other parts of
mainland Chile to work as semi-skilled laborershis sector, creating a new class of
people economically similar to the native Childbes without the cultural characteristics
of the islanders. Another, upper class has beeeldgsd that is a direct result of the

salmon farming industry. These professionals aghlhieducated and typically from the
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capital of Santiago. This in-migration began onlyy2ars ago, though it has been
significant. These wealthy people have infrastriattdemands that are being met,
though at the same time marginalizing Chiloteshag poverty becomes more visible in
contrast to the wealth of outsiders. Their tradiéibway of life is now threatened as
certain issues of class, relative poverty, extevaales, and extended employment
possibilities establish themselves. Some of thdlsmalands in the archipelago, due to
their isolation, still exemplify historic Chiloé,ith resources such as electricity and
plumbing still a rarity, and involvement in the rkar economy patchy. This is expected
to change steadily, as the aquaculture industrgmigto these yet unexploited

resources.

Lifestyle on Chiloé

Most Chilotes (people from Chiloé) still live tréidnally, with a farming plot
adjacent to their home, and a wooden fishing bgpically without a motor. To this day,
they are still distinguishable from other Chileangh their own dialect, music, and
folklore. However, as the rich natural resourcesliass been discovered, dramatic socio-
cultural and economic changes abound. The salmoacatiure industry has brought in
many transplants from mainland Chile, brining alewith them income and mentalities
that has contributed dramatically to the changingspral and cultural landscape. On the
one hand, infrastructure is improving out of netgger more efficient transportation of
the product. Paved roads, DSL cables, commercepaniit services are widespread,

mostly from revenue and demand created by the indu@n the other hand,
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gentrification of the island is supplanting Chileéherent cultural uniqueness, by
marginalizing the native inhabitants through theation of a nascent class structure and
the appropriation of resources.

Chilotes live today as they have for decades, itfierdnce being the spread of
electricity, which of course brings television. &é@kion satellites exist on most of the
houses, providing Chilote fishermen with HBO andNCIEven so, life is still very hard
on the island for most Chilotes, and many peoptgbki do not pay attention to world
events because survival is a full-time occupation.

The single most important activity for Chiloteskeeping warm. It became my
obsession as | realized that the rain and sleet watr going to disappear. Hours a day are
spent chopping, hauling and gathering wood, to thake and maintain a fire in a9
century wood-burning stove. Most people have a wioeted oven that acts as the
central heat source, as well as a cooking stoven,aand clothes dryer. The kitchen is the
most important room in the house, mostly becauiseusually the warmest. Before iron
stoves, Chilotes hadfagén or hollowed space in the center of the kitcheorf] which
was all earth, with an open fire and large pot n@apgver the flames. An open loft above
usually held potatoes, seaweeds, mussels, andsttred food items that were naturally
smoked through this system, allowing for indefirsterage. This style is not uncommon
today on the smaller islands, or in community cent&n 85 year old woman told me
that she was never able to acclimatize herselfnmie modern kitchen, because she did
not trust cooking when her nose did not stay cold.

The fishermen and many recent converts to thecadfuae industry still live a

relatively traditional Chilote lifestyle. This ispecially true on the smaller islands, since
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commercial integration has been slow to reach tidrma.members of my sample group
lived this way not because they were hanging dhemld lifeways out of a conscious
desire to maintain traditional culture, but becathhsy were poor, and this lifestyle is
adapted to living more off the land than from inefrom wages. Being members of
multi-generational Chilote families, they know hémwsurvive with very little. Most
surprising, however, is the fact that overall, ititeoduction of intensive aquaculture has
not significantly changed the lifestyles of nat@hilotes. This may have an impact as the
industry grows, but since salaries have not sigaifily improved, standard of living is

not going to change.

Chilote Folklore and Link to the Sea

Chiloé is unique within Chile, owing mostly to 298ars of near isolation during
the colonial period (Rector 2003). One historiaggasts that in order to understand
Chiloé, one must also know its history, architeefand the Chilote imagination
(Carcamo 2002) that pervades daily life. The islaoldls a certain mystique for
Chileans, and is described as being magical, exfdr 1a magia de la isla™ the magic
of the island. There is a rich folklore unigue toilGe, with mythological figures
accounting for most of the phenomena on the isianide geologically active region.
Depictions of these figures can be found everywberthe island, in murals, wood
carvings, statues, oral histories, and place names.

One native legend states that the island was folwgedin serpents, Cai cai-vilu

and Ten tén-vilu. Cai cai, the evil serpent, roasenfthe sea in anger and flooded the
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earth while Ten tén, the protector, was deep astebjs mountain fortress. Cai cai’s
anger and torment was accentuated with the heheiofriends thunder, fire and wind,
which woke Ten tén with the sound of a little dgnighing. This in turn made her laugh,
insulting Cai cai and friends, making them fall dothe hill. Full of rage, they charged
Ten tén with a force that shattered the earthnmany islands, and after a battle between
the two serpents, Cai cai fell to the bottom ofdlbean and remains asleep to this day,
while Ten tén is asleep in the mountain. They tlietsere, as evidenced through
earthquakes when Cai cai has nightmares (Man€b&)l Their tale is also kept alive in

place names and drawings throughout the islandréig.4).

293

Figure 2.4. Interpretation of Cai cai-vilu and Tentén-vilu. Source:
www.mitologiachilota.cl/monos/tenten.jpg
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Though contemporary lifestyles have supplanted nafi¢his folklore
particularly among younger Chilotes, it does pér&siring my interviews with
fishermen, one popular figure would come up moterothan not. People said the
Pincoya a mermaid, represents the beauty and the ndtouaity of the island (see figure
2.5). When | asked fishermen where they saw thedutf fishing in Chiloé, sometimes
they said that itdepende eta Pincoya” (depends on theincoya) and several people
claimed to have seen her. The direction in wiécRincoyalooks out to sea indicates
where the fish can be found that coming year. Slad¢so the savior of lost or threatened
fishermen. If she is not able to save them, slagdisd by her siblings in taking their
bodies to the ghost shigpl Caleuchewhere they become crew on this vessel of “eternal

happiness” (Mansilla 1965:34).
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Figure 2.5. Statue olLa Pincoya at the harbor of Ancud, Chiloé. Stone
or wood carvings of the various figures are ubiquibus on the island.

The mix between Catholic indoctrination and natiwghology is complex and
extensive, though historic resistance to Cathatidis clear. Only one person of 53 ever
mentioned God as having a role in the future offidteery. There is still a belief in a
secret society of warlockbrjuos), who meet in caves and have the ability to flyhwtite
power of a cloak made of skin taken from the breéstvirgin’s corpse and its light is
fueled by oil taken from the bodies of dead Chaissi (Garcia Barria 1985, Mansilla
1965), clearly indicating an organization of natresistance to the Spanish. To become a

warlock means ridding oneself of Christianity thgbua series of rituals, one of which is
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a 40 night cleansing under a waterfall to rid mtes of baptism. Theseujoshave the
power to cause fatigue, illness, hair loss, opasrgland cast an evil eye (Minnis 2000),
and some people live in a subdued fear of strapgsrhey might not be completely of
this world. While people do not talk of theujos as practicing these magical events, they
do still refer to incidents with strangers withelement of skepticism and sometimes
even fear.

| was often invited to Pedro’s house for mealsust o visit with Erica, his wife,
and son Pedrito, age seven. Erica and | becamé&itasds, as we were very close in age
and personality. Pedrito called riia (aunt), and was proud to have “the foreigner” de s
close to his family. During one visit, Erica’s gt@ant was visiting from Lemuy, where
Erica grew up. They began telling some storiedrahge events that had happened to
them there, and it piqued my interested to learremabout how pervasive these
sentiments were among more people. Learning tiesgteat aunt invited me to Lemuy
where she promised to get some friends togeths&ndace their stories. Over lemon
verbena tea we had foraged for earlier around thuisdy after a lunch a recently
slaughtered pig in the house of a great aunt afoal driend, several older women told
tales of the magic of their islands. They all clado have seen bold Pincoyaandel
Caleucheon multiple occasions, and some recounted inssamida Voladorg (a woman
contracted byos brujosto fly long distances around the island bringingssages back
and forth) flying into open windows at night.

Another told about whenlarujo tested her and her father on their way to town by
playing games on them to see if they would succtmibs magic. She said that as they

were walking on the dirt road, a man dressed attared cloak appeared behind them.
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He asked where they were going, and when theya@filown”, he asked if he might
accompany them. They did not understand why hedwvaht to do this, and being wary
of strangers, said no. The man then left the roadheaded toward the hills. Later, he
appeared again in front of them on the path andchalgain if he could go with them.
Since this spooked the father and daughter, theyyea, realizing that this was a test by
abrujo. He walked with them in silence, and from the motrtee joined them, the call of
the cucau, a small bird more often heard than sgas heard all around. This bird is also
important in Chilote mythology, and hearing it amets left means danger ahead, and on
the right that all is well on the journey. The peauld not discern where the calls were
coming from since they appeared to be coming frauttipde directions and from many
birds. They were uncertain what to do, but knewvidll that this was @rjuo. They
ultimately decided to continue to town, and wheas tlecision was made, the man in the
cloak went off into the hills again, and at thatmemt, the birds stopped calling.

Despite being colonized by the Spanish and Jeshissbelief system has
remained intact and on the surface of daily lifajck is what makes Chiloé unique
within Chile. This maintenance of indigenous spaitty after colonization is not unique
to Chile. The Seri of Sonora, Mexico were quiteae keeping their traditions alive,
even when forced into missions by the Spanish (Baltkr 1976; Felger and Moser
1985). Spiraeexplains the ability to function in a two-religisociety may be due in part
to a “conceptual syncretism” of the two religiondiere underlying properties of each are
amenable to fusiofl996:264). In the case of Catholicism and Chilpietsiality,
supernaturalism is a component of each, which &tbfer a combination of both to

produce contemporary Chilote spirituality.
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Consistent with the characteristic self-sufficieméyChilotes, pharmacological
use of plants is still very common. The use of f#as medicinals arose out of necessity,
and has persisted due to isolation and poverty Maehi, is a shaman-like medicine
person (typically a woman), that is still quite goon, and who'’s services are not
confined to the rural poor. Though real in the horaad physical sense, tM&achi is
also said to be the shaman of bngios in which case, it is then a male.

It is often difficult to discern reality from mythagy, whether from oral accounts
or text, as discussion in either form is alwaythie present tense and matter of fact,
leaving interpretation of validity up to the listaror reader. Th®lachiis often asked to
attend crop plantings to ceremoniously apply héwba profitable harvest. She also acts
as a mediator between humans and spirits, andrpesfoceremonial healings. Most
people | met turned first to plants over contemppraedicine, since they were abundant
and free. Almost all plants with pharmacologicalue in Chiloé are easily found, and
knowledge of them ubiquitous. | was often brougfainiches of mint, lemon verbena,
eucalyptus, and tea concoctions for minor ills, aachome was without drying branches
of these herbs in the windows.

The inhabitants of Chiloé, by virtue of their gemyginy, were and are still
obligated to communicate through the use of béd&ads, especially paved ones, are a
relatively recent phenomenon on the island. Theamzad that transects the island along
the coast from top to bottom was only put up in@@8&er the famous earthquake that
caused significant damage, mostly in the norths Hairthquake and subsequent tsunami
was the largest earthquake (magnitude 9.5) of @ec@ntury, with the majority of the

damage occurring on the island. The 25-meter tsunaves killed at least two hundred
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people, sinking all boats, and flooded half a kiében of coastal lands (UNESCO 2005).
Though a significant environmental disaster, then¢did not cause a dramatic change in
lifestyle in the long-term, as boats, homes, afeviays were rebuilt, thanks in part to
generous donations by the US Government under émaddy Administration. This
earthquake was felt all around the Pacific, causikignsive damage to the U.S. island of
Hilo, Hawaii, 6,200 miles from the epicenter (NGRQ05).

Chiloé has two sides, one surrounded by the osinegller islands in the
archipelago, and one open to the Pacific oceanirdige passage tends to be more
populated than the exposed side, which is homentdianal park and repatriated
indigenous lands. Though not exclusive owners efland until recently, the Huilliche
have been the permanent residents of this sideedttand throughout their history,
meaning that they were never displaced. They dabuwat this good fortune, unlike the
Mapuche further north on the mainland, to the laickesources and a challenging
geologic zone. The interior sea on the west csastiavigational challenge, with a tidal
range of up to 23 feet, compared to eight feeherPacific side (Minnis et al. 2000).

This extreme tidal range, however, lends to an amlerenvironment for gathering
shellfish, fish, and seaweed in the inter-tidalecorhis practice is as much a subsistence
activity as it is social. Multiple families can been during low tide, gathering mollusks
and seaweed, used to supplement their diet. Patkagd on the island, like most
resources (e.g., electricity and gas) is extreragpensive because of the added costs of
transporting these commaodities to the island vigyfer cables.

Once an important port for the exportation of cggreChonchi is now the center

of aquaculture on the island, with 17 salmon fiansl 60 mussel aquaculture

29



concessions operating in the marine jurisdictiotheftown of 11,000 people. There are
five salmon and 11 mussel farms on Lemuy. Theadsis a disappearing artesanal
fishing sector, with only 11 registered boats a@d&jistered union members (Chonchi
Harbor Master, Chilean Navy statistics), that mie region ideal for understanding the

transition away from wild-capture fisheries to #ggiaculture sector.
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Chapter 3: Chilote Fishing

Figure 3.1. Fishermen in Chonchi with a typicabote, using oars and sometimes an
outboard motor. Here they have arrived with their daily catch to sell to either a
buyer at the dock or at the local market in town. Hbwever, this small amount is
most likely destined for personal consumption.

Chile is a country with approximately 78,563 kilaers of coastline, with 82
percent of its population living within 100 kilonees of the coast (WRI Earthtrends
2003). In South America, it is second to Peru fddwapture fisheries, producing half

the yield, with indications toward a decline in thdustry (FAO 2004). On the other
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hand, aquaculture production in Chile has expeedmapid and significant growth,
increasing by 1,360 percent since its inceptiohd80 (World Resources Institute 2005).
The majority of the fisheries are small-scale anes, with about 45,700 people
employed in the industry out of a total of 50,8&8¢ a 20 percent share in the total
exports of fish products including aquaculture (FA@S5). However, sharp declines in
fin-fish populations have led to dramatic conse@asnn this sector of the population,
forcing employment elsewhere as the sea’s resodisappear.

Fishing as an industry in Chiloé arose with theesd\of a market economy on the
island. Prior to that, fishing was another meansutisistence - an addition to farmed and
gathered food. Navigational skills were and areaperunt, especially for those living on
the smaller islands in the archipelago. Thereilisassystem of trade between the smaller
islands, and farmers bring their harvest to thé gities on the larger islands to sell, often
making the crossing in a motor-less rowboat, reétgwith items only found on the big
island. Today, fishing on the island can be catiegdrby those who work for large
national and international industries and those figtoas part of household economies,
either a boat owner, fisherman, or crew. The lgteup are referred to astesana)
meaning small-scale and near-shore. This groujkeimany people in the industrial
sector, exemplify Chilote culture, and are primaniulti-generational residents of the
island archipelago. They are also symbols of tlamds character. According to
residents, they epitomize the island’s charactesisif pride, autonomy, and tradition.

Fishing in Chiloé has long been an important secttie island’s economy, even
in an informal context. Most of the fishing in thegion was for local consumption, with

the majority of the fishermen operating indepenyeiue to this lack of market
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integration, Chilotes have suffered far less theirtmainland counterparts in terms of
international market fluctuations. In the 1970s bwer, Pinochet’s policy of
privatization, industry deregulation, and exporepted resource extraction began to
change this subsistence based, autonomous systlortn and Sheehan 1992).
Pinochet’s strategy was to promote private busif@ssconomic growth by subsidizing
and deregulating large-scale commercial operatibns.resulting large-scale extraction
came easily, particularly affecting Chiloé’s marmesources (Lomnitz and Melnick
2000).

Large fishing companies began to arrive on thecia the late 1970s, exploiting
both fin-fish and shellfish for Chile’s new expantirkets in Europe, North America, and
Asia. At this time, processing plants grew from twd 976 to more than 50 in 1996
(Schurman and Sheehan 1992). Many Chilotes moweal tineir subsistence farms to the
coastal towns to work for the new corporate fisteeas unskilled laborers, thus
becoming economically dependent on external fortes. marked a shift from a small-
scale subsistence-based, localized economy ohfisfarming, and livestock raising, to
induction into the corporate global economy of éasgale harvesting and packaging of
marine products. What was once a common propesturee, used and managed by
local populations, became privatized and controlled

Despite the declines in registered landings, dkikill one of the top five fishing
countries in the world (FAO 2005). The two majoesies of fin-fish traditionally used
by Chilean near-shore fishermen are Chilean jackker&l (Trachurus murphyiand
anchovetakngraulis ringens The population of the former was reduced asalref

over-fishing in the mid 1990s, while the latter vedifected by climatic changes due to el
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Nifio. For example, landings in this sector decréaggproximately 47.9 percent
compared to the mean of the period between thes yi&84-1997 (FAO 2005). At the
same time, aquaculture has risen in the countagtount for nearly half (46.5%) of the
total exported fish products.

It is difficult to assume that artesanal fishernae@ to blame for the decline in
stocks. Historically, when their boats had no matand were only about eight feet long,
their efforts were marginal. They have changettlttiday, with the exception of the
addition of outboard motors. The decline is mdstlii due to the industrial fleet, which
fished for the same species, though at the moutthecdrchipelago, thus inhibiting
migration into the bays, to which the artesandidisnen are confined. The fishermen
today, specifically, those who fish for near shiomefish, use the same boats and
technology as they have for years. The motor olhbyva them to use less effort, not
necessarily to go farther off shore because théhge&s prohibitive to a boat that size,
regardless of technology. These people are aatigedt economic disadvantage, and are
having a difficult time making a living by fishint@is way. In Chonchi, there were nine
of these boats left, and most never left the harbloose that did went mostly as a
supplemental activity, as few of the fishermen vearlexclusively in fisheries anymore.
The few hold-outs who worked exclusively as fishemmvere supplemented by their
wives who were employed primarily in the servicetse The conditions of the artesanal
fisheries on Chiloé are challenging, and preseitiaus circle of events from which
most can never escape. Even though fishermen catepamnd help one another, this is not
enough when a motor dies and there is no monegpiace it, or when red tide closes the

mollusk fishery for months at a time, when catatéesline because of industrial fishing,
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or when farmed products are preferred to wild ceddior issues such as uniformity and
traceability.

There is another category of fisherman, howevat, ithstill managing to scrape
out a living in this line of work, though those dagre numbered. These are Itluisosor
divers, who have more complex technology and laogets (see figure 3.2). They are
still in the category of artesanal fishermen, viitiat size restrictions and different catch
limits than that of the industrial fleet. They also near-shore, though as stocks have
been depleted, they have been venturing farthefatiter away from their homes in
order to find their catch. Their boats are not ogergy type vessels like the fin-fish
fishing boats, but rather have an open end anahelosed bridge and below-deck galley
and bunk room. These fishermen dive for their catatmer than use hooks, lines, and
nets. They wear inch-thick neoprene wet suitschtta40 meter hose to a mask, and have
a first mate pump and watch the propane generatggka tank fixed on the back of the
vessel. This practice of diving for marine resoargees back generations, and divers
historically used sea lion fat for insulation. Diseare restricted to a depth of 20 meters,
although many are diving deeper for the same retsirthey must increase their

distance from home.
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Figure 3.2.Buso or diver boats lined up for inspection at the dockn

Chonchi. As the inspector went down the line, certa required pieces of
technology were hurriedly yet secretly passed frorhoat to boat to make sure
everyone passed.

Thebuso’scatch consists of mussels, clams, sea urchin, seatweed, and some
conger eel. There are seasonal regulations and baits for these species, though
according to my observation, most seemed to bdl ggax commodity if there was a
buyer. Despite having a short harvest seasongthershin €rizo) is the most lucrative
marine resource, due to an export market to Jag@mussel and clam fisheries are in a
great amount of distress, not in terms of avaitghilut owing to competition with
aquaculture products that are more uniform andraceable, as well as increasing bouts
of disease such as red tide and other bacteriéghconants, most notabWibrio

parahaemolyticusFarmed species are not immune to such patholget;ith more
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frequent water and product testing and tracealstéyndards, success in the national and
international market is more likely to fall on tlegsroducts over several hundred kilos of
a random mix of wild stock, which is what thesoregularly brings to the buyers.

The life of the artesanal fisherman is not greatantemporary Chiloé. There are
very few left who work exclusively in this craffdugh these are tenaciously hanging on.
Understandably, they do not want to change thedr ¢if work that has been a part of their
history and culture for generations. The issugtiese men is that their method of
livelihood is in peril because of natural and aoffagenic forces that have made finding
their prey more difficult and more dangerous. Th@tome is uncertain, and appears to
be on the decline as their product is becomingdesisless competitive. Many live in
poverty, and struggle to make life work. Those wlbanot supplement their work with
other employment have wives or other family membérs help the family
economically. The fishermen in Chonchi and Lemuwjted the same story each time |
spoke with them, which is unfortunately the talengeold among fishermen worldwide.
Understandably, their plight is not unique. Durarginterview with Raul (Personal
communication, Chonchi 2004), a multi-generatidiglerman from Chonchi, | recorded
the following statement that serves as a genetalizéor the others:

No one wants to be a fisherman anymore. It is satyificial
work. | certainly don’t want my son to be a fisharmEvery
year it gets worse, the sea is getting worse, andish are
disappearing. Today, | got 300 kilos of sea urchkine years
ago we were getting 800 kilos a day. The pricedrdg gone
up ten pesos in ten years, from 190 to 200 pesosipe

We have to go farther away, sometimes travel ghmijust

to get the same amount of product that we useahiothat
means we work more hours. It is more dangeroususzwe

have to go so far, where the sea is more dangeengwe
have to dive deeper there too. I'm going to bupwa.c
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There are approximately 10,000 artesanal fisheronaihe island, which is
around eight percent of the total current poputafiblE 2003). These people have
recently been experiencing restrictions that agatieely altering their fishing rights and
affecting their way of life. These restrictions bdween both direct — through legal
measures passed by the state, and indirect — chysaw/ironmental degradation that has
resulted from over-harvesting of ocean resourceasdiystrial barges, as well as pollution
and waste generated by salmon farms. With regadejislative effects, a series of
measures were passed in order to promote free-trecleity. In 1991, these measures
were consolidated into a national fisheries laay General de Pesca y Acuicultufihis
network of laws surrounding marine resources fadoogerall, industrial activity, though
limits were placed on both sectors of the fishilegt. Additionally, thd_ey General
designated the ocean surrounding Chiloé from fileswffshore for use exclusively by
industrial fleets. Artesanal fishermen were givealesive use rights to the area from
shore out to five miles. While the artesanal fishem rarely, if ever, violate their
maritime allocation out of a physical inability aecess more open waters due to their
small boat size, the industrial fleet often doedate the law to harvest in near-shore
waters.

As viewed by fishing companies and the Chileanegoment, these measures
were a success. Between 1985 and 1996, industriékiie’s fishing sector grew by an
average of 127 percent (Schurman 2001), and afibag decline in landings from
1994-1996, the industry has held steady (see figL8ke Exports accounted for 12
percent of the nation’s export earnings in the &880s, and the presence of large

domestic and foreign fishing companies in Chilogertrom 25 to over 100 (FAO 2005;
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Schurman 2003). However, artesanal fishermen féfefently about the matter. There is
a disproportionate allocation of harvest quota. &@mple, in the case oferluza(hake),
a major fishery in southern Chile, the artesarestfls allocated 20 percent of the total
guota, with the remaining 80 percent going to titustrial sector. This ratio, however,
does not correspond to the numbers of fishermerebting this species; there are three
times more artesanal fishermen harvestirggluzathan industry workers (SERNAP

2005).
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Figure 3.3. Chile’s wild-capture Landings by Specie (in tons) 1994-2004. Data
source: Anuario Estadistico, Sernapesca.

Most Chilote artesanal fishermen are wary of theegnment and corporate
fishing industries. They feel as though they argdted as a sector by higher powers, and
that their rights are continually diminished to reakay for economic potential, which is

generally in the form of corporate industry. Likeshsmall-scale fishermen on a global
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scale, complaints of this nature are not uniquéhioé or even Chile. Especially in the
absence of formal institutions and economic power,ginalization of this group is

going to occur (Ostrom 1990). There are formabtalmions among artesanal fishermen
in Chile. Their power differs significantly dependion the location, even on the island
of Chiloé. On Chiloé, each town has its own unigith established by-laws and
membership requirements, and are registered wathethional department of labor. Some
of these unions do indeed have power to a certdane In the northern island city of
Ancud, fishermen there have managed to redesigresiaareas along with state policy-
makers for a more equitable distribution of spaevben them and the industrial fleet.
The unions in smaller towns, however, continugitoggle for a voice, and many, as is
the case in Chonchi, have given-up hope out ofritien.

Fishermen in Chonchi are at a particular disacagentiue to the geography of
their town. Its location has proven favorable fainson and mussel farms due to efficient
currents and water depth, as well as shelter fitoomg winds, all of which lend to
success in aquaculture. There is only one pofiartdwn, and it is shared by artesanal
fishermen and the larger vessels belonging todahad that ferry smolt, feed, salmon,
and people to and from the farms. At a meeting bglthe mayor with the artesanal
fishermen in March, 2005, it was mentioned thatgbe was to be privatized, with
ownership given to the farms for docking rightsri@atly the dock is open-access to
fishermen with no associated fees. The fishermiehis was a final blow to their
industry, but with no established sea tenure, igmificant economic contribution to the
town, there is almost nothing they can do to ptateemselves against this redistribution

and privatization of common property.
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There is much contention between fishermen anddheaculture firms all over
the island. The fishermen are extremely suspicofibe government and the
corporations, and usually for good reason. Moswvarg much aware of some detail of
inequality in the system. For example, the predsare® the currerffubsecretario de
Pesca(Secretary of Fisheries — the highest nationateffesponsible for overseeing the
regulation of fishing activities) was for many yeg@resident of the Association of
Salmon and Trout Producers of Chile, a pro-indulstopy group. In factSubsecretario
Daniel Albarran was pressured to resign from hignal appointment in August 2001
for allegedly receiving bribes from the salmon exipg company Aguas Claras
(Aquanaticias 2002; Ecoceanos 2002).

Acts of defiance against the aquaculture firmsnateuncommon. Fishermen have
routinely broken salmon nets, not as an act of absih as much as it is to temporarily
increase the quantity of high market value spe@g®n-ocean salmon fishing is
currently prohibited, though when asked most fister could not give me a straight
answer about its legality. Even though researclvshbat allowing a wild-capture
salmon fishery would solve many environmental peais associated with the escapees
(Soto et al. 2001), it has yet to be legalized, tiksly because it might provoke more
destruction and encourage rivalries.

The salmon farms are now the most highly contestadtime issue on Chiloé.
The fishermen claim that they are responsible limoat all of their problems, including
environmental degradation and their declining ecaincstatus. At the same time,
however, people | spoke with in Chonchi say thatsalmon farms are positive in that

“at least they are here, offering employment. Beftihe men used to just stand around on
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the corner, doing nothing. Now, even though westitiepoor, at least we have work”
(Personal Communication Chonchi 2004).

The fishermen here know that their days are nuethdaut given the only other
option for them as unskilled, uneducated individualto work as an employee in the
aquaculture farms, some still cling tenaciouslyhi lifestyle and heritage that drew them
to the business in the first place. There are nthoygh who have acquiesced to financial
stress, and have gone to work for the firms. Somg seasonally, while others have
gone to work full time. The effects of this traimit will be discussed in detail over the
next several chapters. The following chapter wililiess the theoretical concept of
common property resources in terms of changingsacaghts and their management in

Chiloé.
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Chapter 4: Common Property Resource Theory Contextalized in the Case of
Fisheries and Aquaculture On Chiloé

This project weighs heavily on many of the ideaswd from discussions of
common property resource theory and practice. Asomproperty resource perspective
explores the relationship between human societynatatal resource use. As resource
use changes, so do the corresponding social itistituthat emerged to regulate their
use. This research explores human responses tizigelil nature on an individual level. |
discuss in this chapter how a “bottom-up”, parttgry, and adaptive approach to
management and use of resources is a preferredgstri@r sustainability and resilience.
Perhaps the most important criteria of succesdigladegree of participation and
ownership, characteristics that do not degradeityuallife, as described in chapter

seven through the three resilience indicators si@avén this study.

Common Property Resource Management and Steps toFecus on Resilience

The study of institutional approaches to naturabtgce use largely arose from
discussions of the management of common propesturees (CPRs). While often taken
to refer specifically to resources under collectimeure, strictly speaking, the term
common property resource refers to specific charatics of a resource rather than the
property rights involved (Ostrom 1990; Ostrom et 299). CPRs are natural and

anthropogenic resources in which "the exclusiobearfeficiaries through physical and
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institutional means is especially costly and explaon by one user reduces resource
availability for others" (Ostrom, et al. 1999: #).such a system, as all appropriators are
dependent upon the resource and jointly affecteelday other’s actions, they therefore
must develop coordinated strategies that, by caimstig the options available to the
individual resource user maximizes the collectetims from the CPR and ensures its
continued survival (Ostrom 1990).

CPR scholars (e.g., Ostrom, 1990; Ostrom et &41CGortner et al. 1998;
Agrawal 1999; 2000; McCay 2002) outline a methodgltor an institutional analysis of
common property resources. It is first importanéytargue, to understand the
characteristics of the resource itself, includitsgevel of predictability over time. The
second step involves ascertaining key attributesiaihe resource users, including their
number and time horizons and whether they havexisting norms of behavior from
collective action in other arenas outside the CRf final step in an institutional
analysis of a CPR is to examine the rules that baem devised and the ways through
which cooperation with these rules is monitored anfirced.

Building upon this methodology, scholars have reffieexplanations of how and
to what degree of success user groups are abtautdger the numerous obstacles facing
collective management of the CPR. These problenisde limited information, free
riding behavior and monitoring individual compligwith the rules (Ostrom 1990;
Ostrom et al. 1994). CPR institutions will not befarmly successful in meeting such
problems. Consequently, much research in institatitheory addresses the question of
CPR regime robustness - that is, what charactesisficommon property resources and

of user groups facilitate the development of effectollective management schemes?
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While no consensus has yet developed as to thequisites for sustainable CPR

management (Agrawal and Gibson 2001), several recuthemes have emerged.

Success in Common Property Resource Management

Several resource characteristics have been foumdltence the effectiveness of
common property institutions. Common property tositbns are most effective when
applied to resource systems in which the depentahiid value of production per unit is
low and when a large area is required for efficigsg (Ostrom 1990). In the case of
marine resources, effective self-organization isttikely to occur when the resource is
starting to deteriorate but has not yet done sstanhally (Ostrom 1997). With the
transition occurring among small-scale fishermerCbiloé due to lack of and restriction
to resources, | observed that this emergence Bbsgdnizatior! is occurring. In chapter
seven | discuss this process through the analysisooperative mussel aquaculture firm
organized among a fishermen’s union on Chiloé. Th&e is a non-theoretical example
of this process of organization and institutiormahiation with a view toward social-
ecological sustainability. Furthermore, clearlyidefl boundaries are often required in
order to effectively exclude non-members from appeding part of the resource
(Ostrom 1990; 1997). This characteristic is celyaim place with aquaculture
cooperatives where space is delineated by visiumdaries. Other important
characteristics of the system include the size somedility and carrying capacity of the

resource as well as technologies employed to hiaitvé&verall, small-scale cooperatives

! Self-organization is one of the three key elemehtgsilience.

45



adhere to these defined characteristics for suftdegsnmon property resource

institutional formation and longevity.

CPR User Groups and Characteristics of Success

Much more attention has been dedicated to theofaleoup characteristics in
shaping the effectiveness of a CPR managemenegyr&Dstrom 1990, Ostrom et al.
1993; Cardoso 2002). Much debate has centeredeomlin of group size in creating
effective CPR institutions. Olson (1965) argued #maller group size best facilitates the
collective action required for successfully govagha CPR. Ostrom, (1999) agrees,
stating that relatively homogenous and small grayps 300 members tend to be most
robust. In the case of large groups, nested goweensystems that are compatible at all
levels tend to be required (Ostrom 1990; Cardo802229). In a study of lobster
resources in Maine, Acheson (1989) revealed thepmatregulatory system designed by
Maine lobstermen to ensure resource and econorsiaigability. They, like many other
small-scale communities reliant on common properspurces, devised a system for
sustainable resource management based on grougeachpootas, technology
restrictions, monitoring and regulation, and a cofisecrecy. Though this user group fell
under the umbrella of government policy, it wadrtiidormal institutionalized system
that actually kept the resource sustained anddbeanic desirability high. External
control is effective in some settings, but not oftetter, nor more sustainable, than

control by those directly affected in small-scajstems (Ostrom and Schalger 1996).
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It is unclear in most cases, however, whether whesrand institutions with regard
to resource use were derived through deliberaterecon the part of the community of
users, or if they arose simply as mechanisms torersustainable resources without
regard to formalized structure. Regardless, schotnognize that these regimes are often
more functional and sustainable than governmemisplsince they benefit from years of
interaction and experience with the resource andystem in general (Agrawal and
Gibson 2001; Berkes 1985; Durrenberger and Pals386; Carrier 1987). This fact
makes the case for keeping common property regimgiace, especially in small-scale
user groups, difficult to appeal to government agEnthat assume without scientific and
external regulations, resources would be overetquand depleted. While cultural
homogeneity has not been clearly proven to be aisitg for effective CPR institutions,
the presence of shared norms of behavior regatdegesource itself is important
(Ostrom 1997). These shared norms also must extemd@ommon understanding of the
nature of the resource and the necessity of pioteitt Collective norms are most likely
to occur when a group shares a past and expestste a future, making social standing
in the community an important asset. The expectatad a shared future in turn are built
in contexts of frequent interaction (Poteete anttdds 2002). If norms are shared within
a user group, greater trust will usually exist andndividual will be subject to social
censure for taking actions that violate them. lenore, actions contrary to group

norms may not even be considered among the rangessible strategies (Ostrom 1990).
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CPR Management Regimes

The effective governance of a CPR is contingeonugffective communication
between resource users, the group’s ability to tooaind enforce rules, and to resolve
conflicts when they arise (Ostrom 1990; McKean 199frawal 2002). In smaller
groups, monitoring and rule enforcement can be gated informally through social
pressure. On Chiloé, it was clear that this was#se, but only among owners or
individuals of the same occupation. In other wofidsiermen would regulate use as
much as they would regulate their ability to getgwith breaking the rules. People
would often steal mussels from unknown farms, biuemvthey had their own farm,
regulation was quite possibly the most importantdain its management. In larger
groups, more formalized systems of monitoring arld enforcement may be required
(Ostrom 1990), as evidenced by the sentry at tloe dfoall salmon aquaculture
buildings, and the armed individuals guarding teeg24 hours a day. Absent some
collective mechanism of monitoring and enforcemasaually through ownership or
shared identity, the system may break down as iedohidual may find that, on an
individual basis, the social costs of monitoringl @eprimanding a neighbor are higher
than the benefits (Cardoso 2002). In such casemiiitoring is referred to distant
government agencies, the cost of rule-enforcenrmem¢éases while effectiveness
generally decreases (Agrawal and Gibson 2001).

On Chiloé, as in other instances, the relationshipe local CPR user group with

governance systems operating at other scalesdsaifn@ntal for effective management.
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The most robust management regimes will be comlpatibmultiple levels, e.g. between
community associations and federal agencies (Ost@89). Through the formation of
small-scale mussel grower associations, these grioane a voice and therefore a means
of communication with multi-level government agessciFurthermore, this system is
effective in social contexts based primarily upanizontal as opposed to vertical power
relations. The absence of a rigid vertical powerdrichy and the consequent autonomy
of this user group to make decisions without couménding by external authorities is
considered crucial to the creation of effective GRRitutions (Ostrom 1997; Poteete and
Ostrom 2002).

There have been a plethora of studies focusedeoahracteristics needed for
successful CPR governance (Berkes 1985, 2002; 19<t8®6; Agrawal 1999; Hanna
2000; Dietz et al. 2002, among many others) buttWwha not been researched is what
happens to successful CPR structures as the huatargmelationship changes (Agrawal
2003). Fishermen on Chiloé are not unique amorgifimen world-wide when it comes
to changing resource availability and access. Assrights are diminished, and people
turn to alternative economic activities, a ripplfeet occurs throughout the community
as social structures, informal rules, and hierazlfélter and collapse.

It is critical that research be initiated to betiaderstand the ecological properties
characteristic of coastal ecosystems, and become fiob@nt in the intricacies of human
cultural, ecological, and economic behaviors thgidct coastal and marine resources. It
is therefore necessary to examine how human popualaeeds will continue to impact
coastal ecosystems at the species and systemis.|&heis, it may become possible to

redefine our relationships with coastal systemssm®k more sustainable management
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approaches, through an adaptive cultural, bioldgaced economic approach.
Cooperative mussel aquaculture in Chiloé may ldepis this direction, and could
potentially serve as a model for the equitable guwece and use of CPRs through

system renewal and sustainable social-ecologiciéns.

Adaptive Management

Characteristic of most natural resource managemenbottom-up
methodological approach from the smallest-scald leser to national or international
level political-economic structures, or what Vayd883) terms "progressive
contextualization”. In such a perspective, theues®user is the central agent whose
relation to the natural world must be seen in hiséd, political and economic contexts
(Blaikie and Brookfield 1987; Zimmerer 2000). Iretbase of marine resources,
progressive contextualization as a technique wallddv managers to focus on spatially
and temporally specific variables and act accolginthe newest incarnation of this
method is adaptive management, which though gamiogpentum, has yet to be
implemented in large-scale systems.

Adaptive Management appears to be a solution taisable and functional
resource management and system resilience. Thiegyrhas emerged as a coping
mechanism for system unpredictability, introducedny 25 years ago (Holling 1978;
Walters 1986; Dryzek 1987; Lee 1993). Adaptive ngemaent requires more time and
input than traditional, standardized forms, inchglthe application of alternatives and

subsequent interpretation of their effects (Zed@3; Christensen et al. 1996). Itis a
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dynamic approach that requires action and reatbi@hange and surprise (Lessard
1998).

Social-ecological systems are inherently adaptiegyever, which can be used as
a benchmark for nascent management practices.h&oeytof Panarchy, or nested
adaptive cycles, suggests that there are mulivel$ within a system that cooperate for
functionality. When this communication is disturbedstainability is weakened (Holling
2001; Gunderson and Holling 2002). It is the tesbhapproaches that Holling (2001)
calls the “adaptive cycle”, which relies on “wealtontrollability, and adaptive capacity”
(Holling 2001: 394) that shape institutional respoto human ecosystems. A formal
process of adaptive management will be requireddocessful natural resource

management, as well as to implement successfuysters management.
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Chapter 5: Chile’s Rationale for Aquaculture

Aquaculture: An Overview

Aquaculture is the controlled cultivation of natuaquatic species, such as fish,
mollusks, crustaceans, and plants. Aquaculturetaiagy/place in oceans, rivers, lakes,
ponds, and man-made terrestrial tanks. By farming,mplied that aquaculture is the
deliberate and controlled production of such organsi, from simply stocking a species to
feeding and maintaining their health. In this di¢fom supplied by the Organization for
Economic Co-operation and Development, it is afscHied that aquaculture also
implies a degree of ownership. This is distinctirstocked fish that are open-access
common property, which are considered fisheriesGDHE989). Thirty percent of the
marine products consumed today come from aquaeykamd it is currently the world’s
fastest growing food producing sector (FAO 2005).

Asia is the world leader in aquaculture productiure to its historical foundation
in the process dating to circa 889-904 AD. The kreown records of aquaculture are
from China, where carp was farmed in flooded riekl§. This system took advantage of
excess water while at the same time fertilizingghgh and clearing the land of weeds.
Latin America has experienced a sharp rise in agtiae production, with an average
growth rate of 18 percent per year during the 1998s market is expanding most

rapidly in North America, growing by approximatd@ percent per year in recent years
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(FAO 2005). Aquaculture clearly is a world-wide pbenenon, with a diversity of scale
and levels of market integration. People in somenti@es practice aquaculture at a
subsistence level, while other countries are istiéonally engaged in an industrialized
process of fish production and export.

Aquaculture, as relatively new on the industrialscis still in a process of
adaptation. There are some concerns that the atittivof certain species at certain
scales is ecologically harmful. Although the cudtion of marine products is in a
controlled environment, there are cases of escapatmination, and spread of disease,
all potentially harming the natural ecosystem m slarrounding area. Studies in Chile
have shown escaped salmonids, a carnivorous speclesizing their non-native
environment after escapes occur, resulting in nregocompetition and potentially
altering local ecosystemic processes (Soto e20al1; 2004). Shrimp production in much
of Asia has resulted in the deforestation of mangsand wetlands in order to create
space for shrimp ponds (FAO 2005). The cultivabboarnivorous fish depends on the
extraction of other fin-fish that are convertedreal for fish food. In some parts of the
world, this has meant depleted stocks for locaidimmen who still depend on these
species for a supplement to their diet, and fooine. It has recently been recommended
that endemic herbivorous or filter feeders be fatae opposed to non-native
carnivorous species in order to avoid some of tipesential perturbations (NOAA
2005). Another suggested solution is to farm exeglg in terrestrial, man-made tanks
where all stages of production could be managetljdimg the disposal of waste.

Aquaculture is a field that has experienced rapoivth and expansion since the

1980s on a global scale, while most wild-captusidries are in a decline. International
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development agencies and state and local goversrherald aquaculture as a means of
economic development, diversification of resoureesl food security. Some scientists
argue that it can be a strategy for taking thequnessoff of wild fish stocks in order for
them to recover. Seafood accounts for 16 perceall ahimal protein in the human diet,
making it our most important single source of hgglality protein (WHO 2005).

The primary increase in aquaculture products hasroed in Low Income Food
Deficit Countries (LIFDCs), further establishingtpractice as an indispensable
nutritional and economic resource (FAO 2005). Maayntries, including the United
States, have encouraged aquaculture research aeldg®ent as a means to meet the
growing demand for seafood products in the face sifjnificant decline in wild
populations (NOAA 2005). When environmental andaareeds are met, aquaculture
can alleviate poverty and hunger, and generateamant. Commercial aquaculture has
the additional benefit of stimulating local andioaal economies.

The future of aquaculture depends on cooperatinwden stakeholders,
including regulatory agencies, universities, segtat and fishermen in order to achieve
responsible and sustainable aquaculture operatimpsoving technology and research
and development into species diversification cammte a sustainable future of marine
resource consumption, and may benefit a wider rahgensumers. The diverse
ecological, socio-cultural, and political interestgolved make this a challenge, though
one that has the potential to be met. Global cadjmeris paramount for the diffusion of
successful information and technology to estaldisth maintain sustainable practices.

Under the right conditions, aquaculture has themiwl to meet demand for this
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important resource, while at the same time estaiblissocio-ecological improvements
that will benefit these systems on a global scale.

Aquaculture in Chile has been on a path of rapiiatensive expansion since
the early 1980s. One reason the Chilean governmeumtd support such industrial moves
is to gain foreign exchange in order to pay foradgbt and loans. At the inception of
Pinochet’s military regime in 1973, structural reestiment programs were initiated to
deal with the failing economy, funded by the WdBlank and the International Monetary
Fund (IMF). The basic elements of the reforms Wiberalization of trade and
privatization, beginning with the initiatives oftuening land and industries to their
original owners; the privatization of public enteges and banks; reducing import duties;
reduced public spending and tax reform; and thailstation of domestic prices through
a fixed exchange rate. The reforms were long astygdasting 20 years, and including
two major recessions. Since 1985, the economythadized and grown after multiple
failures and reforms. New structural adjustmentsevilaplemented, and a debt
conversion program was initiated with the aid & tMF and the World Bank, reducing
Chile’s external debt by $10 billion between 1988 4990 (Venezian and Muchnik
2002). While these strategies were not necesgagifigct by any means, Chile is now in
a place of relative economic stability and comfaitied by an increased GDP from

aquaculture, Chile’s third largest export aftermepand timber.
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Aquaculture as a Tool for Rural Development and Saal-Ecological Resilience

One of the prevailing themes in aquaculture has lisgotential to aid in the
economic development of developing countries. Maaglitional strategies proposed by
development agencies have been disasters, pringiardyo incongruity between the
agencies and their target populations, especiatly igard to socio-cultural issues.
Often, embedded cultural traits are ignored, tteeeefendering the development strategy
impossible when the elements involved to not makess to the intended population.

Perhaps one of the reasons for success in thesic&zhiloé has been the “hands-
off” approach by the agencies in charge, whichum tas provided a significant degree
of ownership, not only in economic terms but algalowing social and cultural
structures to remain intact. The idea of this stwdg to explore the changes that occur
during the shift in occupation when a fishermandmees an employee of an aquaculture
firm. Fortuitously, | was also able to measure eraative to corporate employment in
the form of a cooperative, which ultimately prowede a preferred strategy for
development and sustainability in coastal commesiiin Chiloé where artesanal fishing

has all but disappeared.

Development

de-vel-op-mentn (1756)1: the act, process, or result of develognghe state of
being develope8: a developed tract of landsp one that has houses built
thereon. (Webster's 1983)
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According to this definition, even the dictionargshan ambiguous interpretation
of the term. Naturally, the word takes on differer@anings when applied to various
contexts, though given its less than concrete sigs open to a plethora of uses even
within a dominating theme. This subjectivity affenchany allowances to organizations
that claim “development” as a prevailing themehteiit existence. For example, the
World Bank lists the following as “topics in devploent”:

Agricultural and rural development, AIDS, anti agation, debt relief, education and
training, energy, environment, evaluation monitgrifinancial sector, gender,
globalization, governance and public sector refdrealth, nutrition and population,
information and communication, infrastructure, kiedge sharing, law and justice,
macroeconomics and growth, mining, participatiasliqies, poverty, private sector
development, social development, social protectimoh labor, sustainable
development, trade, transport, urban developmeatemwesources management,
water supply and sanitation (http://www.worldbamg/btml/extdr/thematic.htm —
12/8/02).

There are also several standard definitions oélbgment, most of which would
be improbable if they were to be attempted and emginted by most development
organizations. These consist of development asomaimngrowth, distributional equity,
structural change, democratization, and mass gaation and modernization. The
economic growth model seems to be the most pemasiverein growth is marked by an
annual increase in a country’s GDP, though doesiectssarily improve standards of
living for the majority. The model of distributioh@quity is the most fair, and
emphasizes colonialism as the cause of inequ#ibygh has not achieved a framework
to make it work. Structural change is geared toveastift from agrarian production to
manufacturing and services, stating the marketldhmeithe force that allocates

resources, not the government. Democratizatiomaess participation sees structural

transformation through adjustment programs andipaliinvolvement as the key, and
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modernization is a structural and attitudinal atiwent, achieving a more Westernized
structure (Logan 2002).

While there is no singular definition of develogmh, and the context differs
according to whether economics or social indicaémesthe pervading factors, the
accepted standard for development institutiongrigtiral adjustment to increase
employment in order to alleviate poverty and inseshiteracy, education, health,
housing, and other basic needs. Recently, qudliifeandicators have been included in
development definitions and go beyond meeting haséds to include “self-esteem” and
“freedom from servitude” (Todaro 2002). However ltinnational corporations and
development institutions that assume responsilfdityhe management of resources in
developing nations have an alternative self-integegleology. With this expression
constituting the definition of development and ngaraent, the moral and ethical
obligation of development disappears and econoaiit l[gecomes pervasive. If we add
Marx’s point of view that resources are not indegeat of the users (Plattner 1989: 381),
investigation and discourse surrounding issueswéldpment become complicated,
since the imperative to incorporate human dimerssisparamount to the successful and
viable implementation of strategies. Institutioss @ yet to acknowledge this most basic
factor however in the conceptualization of theivelepment schemes.

There are some organizations, specifically, NG@s Itlelieve altruistically in
equitable development. This appears to be an emiengéon based on the inequality,
objectification and exploitation of nations and ples that are powerless in the face of
economic greed. Local management of resourcesvielai@ng nations has only recently

become a topic of consideration in the backlasinagéoreign economic control and the
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inability of their strategies for growth to be sassful in terms of development as a
means to support social indicators. This approactesponds with the neo-Marxist
development as distributional equity definitiontttiaconcerned with equitable
distribution of income and social amenities (Log&02).

Among Marx’s modes of production, the “tributary ded is of most consequence
when discussing internal control in development If¥682). This mode is explained as
workers having “direct access to the means of oo, but their activities are directed
through political domination” (Plattner 1989: 385).a World Bank development
strategy in Somalia, for example, banana produdtig@aken out of the hands of local
participants, and regulated through foreign investinkeeping capital out of Somalia
instead of diffusing it inside the country, conyréo the original plan devised by the
development institution. The only beneficiariedakign capital investment then are
external markets and the political elite, epitomigthe ineffectiveness of “top-down”
strategies for growth (Samatar 1993).

These are, of course, negative interpretationseaactples of what development
means to organizations concerned with developnktwever, given the significant
body of literature and empirical evidence leadimghtese conclusions, pessimism in
terms of development strategies in Less Developmeh@ies (LDCs) is not unfounded.
In order for equitable development and growth tounceconomics would need to be

second to social indicators, and that is not gdiyeicaund in human nature.
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Poverty

The aquaculture cooperative project in Chiloé aamesas a model of
development and poverty alleviation through theaufoon the implementation of mussel
farming as a means for economic independence asltisequent rise of social
indicators (basic needs). This model has involeedll participation from its inception,
and has focused on education as a means to inérekegeendence, maintain a positive
attitude toward the community, and to produce fiometl knowledge and skills and a
scientific approach to the natural environmentsThbdel also addresses the issue of
sustaining basic food needs, which in some instamcaquaculture development
strategies has been ignored in the face of econgaiic(see Pollnac and Weeks 1992).
Perhaps most importantly this model has been ssitdess a development alternative in
Chiloé because of the similarity of the activityhigtoric activities of agriculture. While
community participation has been demonstrated tefbgas a factor for success
(Berkes 1986,1987; McCay and Jentoft 1996; Fis2b80; Russell and Harshbarger
2003), the continuation and maintenance of tragatickills and knowledge may be even
more important for success (Pomeroy 1992).

Community-based programs suggest a higher levalsthinability and
productivity than detached government or privat@aggment institutions. Central to
this theme is the notion that community participatempowers local people through the
development process and reduces dependency (Tw38@). Looking at the “bottom-
up” versus “top-down” growth strategies, Westertiores of development do not always

coincide with the best interest of the people rfdhe resources (Zimmerer 2000). It is
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therefore critical to work with local communitie®in within on a participatory scale in

order for development strategies to be viable arehtourage endogenous growth.

Sustainable Development

Sustainable development has emerged as a thenreastian to the exclusion of
environmental concerns in favor of exclusively a$ding social issues. The Green
Revolution serves as an excellent example of thegss of ignoring “green” issues in
terms of paying attention to environmental factbet would contribute to the overall
efficacy of the projects for longevity and contityuiThis is especially important when
dealing with both economics and food resourcegiqodarly among the poor, who
generally tend to overexploit resources and whaéen denied access to these limited
resources (Pollnac and Weeks 1992).

Sustainability is a very difficult concept to definwhich is why it is such an
interesting topic to explore on both an academitapplied level. The term is most
easily conceptualized when understood as a straésgyell as one that encompasses not
just natural resources (common property), but comtias and institutions that depend
on them as well. The degree to which people androzgtions can agree with the
conceptual and operational issues surroundingisabity will determine its
functionality.

The most widely used definition of sustainabilgytihe statement that resources
should be used in a manner that will assure tleat ¢xist in either their present form, or

better, for future generations. With the pressurenost natural resources by a growing
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global population and globalized economy, this Inees increasingly more difficult. At
issue is not then to stop resource use, but ratherto increase resource use within a
strategy that allows for extraction and consumptidathout over-exploitation. That said,
sustainability lies in the institutional structutest manage the resources, from the very
basic grass-roots level up through national arefmattional organizations (Ostrom and
Schlager 1996; Cortner et al. 1998; Agrawal 200&kBs 2002). Sustainability thus
relies on communication and cooperation at varieusls of organization among both
user and management groups. In some over-expleysdms, sustainability also
depends on system resilience first in order fotesygrenewal to occur, and sustainability
to begin. Fisheries management provides an extaiample of the process.

Throughout history, most extractable resources bhaem managed within a
common property framework (Hanna 2000; McCay 20B@)wever, resources in an
open access scenario, such as fisheries in theskag) have been overexploited in recent
history, mostly due to population increases andenediicient technology. It is this
system that has led governments to assume coaiting environmental and economic
problems that in the opinion of government offisiahd some resource scientists, could
only be solved through this type of external ingtvon. The problem with this
perception is that most common property resourods fhct have systems in place to
self-regulate, though they are often difficult taderstand and incorporate into
management schemes (Ostrom 1987; McCay 2002).

This trend of external, state control is transitign however, as many
governments have recently turned to common propgiems within local communities

to promote local involvement in resource managenmeaotder to decentralize the
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government’s role in this regard, and as a mechafos economic and social
sustainability (Berkes 1986; Agrawal and GibsonZ208grawal 2003). This is also a
shift that recognizes the fact that local usershhe greatest stake in the resources. The
problem with this reintegration of local structure® government policy is that each
case has to be considered on an individual basisin@n property regimes for different
resources differ widely according to cultural amdieonmental characteristics, making
generalizations impractical and virtually impossibivVhile there are some overriding
characteristics for most regimes, the context umdech each arose is critical to consider
for functionality (Ostrom 1990). In other wordsetbontextual fit between these formal
and informal institutions is paramount in ordentake a system work. It is therefore
important to know how people relate and respontbtomon property resources, which
requires understanding their situations and hovitirti®ns have been specified within
those historical, ecological and cultural situasion

Sustainability is clearly complex. It relies on hamfactors that are successfully
integrated to produce functional cooperative e$fantresource use. The world’s
resources depend on these efforts and will reguareasing global participation as the
impact of resource use and exploitation is felagglobal level. While this does present a
challenge, it can be achieved, as demonstratdeiMaine lobster fishery. Sustainability
is possible, but depends on the ability of insititos and individuals to cooperate and

adapt to the constantly changing interconnecteldajlenvironment of today’s world.

63



Rural Development and Community

The concept of community-based participation inurgtresource management is
one that thus far appears to be better in the@y i practice. As a concept, local
participation is viewed as a development tool fata&iling dependency, creating self-
sufficient economies, as well as creating certaticseconomic gains between the
“community” and policy implementers. In actualityd strategy may be more one of
superficial concern for those who have historicdiypended on the resource in question,
and a means toward the goals of the implementieg@ag

Much of contemporary community-based participat®odue in part to lessons
learned by instances such as the Green RevolMibile much of the Green
Revolution’s actions were regarded as successfulauically, e.g., spurring multi-
dimensional commercial and industrial demand fr@aw rop implementation, they
were in fact at times relatively harmful to thedbcommunities. The most critical
concept in this type of management or regional kbgpwveent is to understand the
community and its relationship to the resourcesThlationship includes, but is not
limited to, socio-cultural connections to the rasay political orientations, economic
structures and the diversity of the local environtn&rom this standpoint, as Twyman
points out, standardized models for community-basadagement can not be used
unless critical attention is paid to the aboveeciiin without serious consequences to the

outcome (2000:329).
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Community

As a result of the complexity of implementing séigit and viable community-
participation management plans, few tend to succBael factors involved are diverse
and many, as are the intentions of both partienged to collaborate. A number of
studies have been done on the issue of co-managépemicipatory management,
though it remains fundamentally a theoretical cph¢Rinkerton 1987; Levieil and
Orlove 1990; Western and Wright 1994; Agrawal anlosGn 2001). Often the measure
of success is manipulated or determined accordiiget desired outcome of the
implementers (Twyman 2000). As a tool for developtmthis model has potential for
creating equitable systems of sustainable resouazeagement and economic
sustainability. However, it will require that eagide of the equation understand all the
variables involved and work toward serving theresés and desired outcomes of both
parties.

These development strategies are the most rgeadtin development, and
governments are often pressured by internationalextions and aid agreements to
adopt them. The problem that arises from thisas thistakes are made, attention to
factors with regard to the resource are not consejeand the best interest of the local
community is ignored. Additionally, the strategas not always adaptable in certain
environmental contexts. External forces for demainithe resource, that also act as
supplier, tend to weaken local management systemmsdh extremes that defeat and

collapse are the outcome (Tough 1999). This growosg of control over the resources
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generally leads to political and economic dependeridocal groups on the larger market
economy, leading, once again, to the state thigted the process.

In the late eighteenth century social Darwinism Btadthusian economics
pervaded discourse as pertaining to the issuewdrpoalleviation. As time progressed,
however, social figures such as Marx began to abdmg outlook and contributed to the
modernization approach of the 1960s. Radical dgvedémt theories of the 1970s
contradicted the modernization approach and conaeépeéd dependency and world
system theory that carried the theme of partiogmator local access to and control of the
resources after so-called development strategies @en implemented. The 1980s
brought a new dimension to development strategesconomic and environmental

consciousness emerged in the form of “sustainghilit
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Chapter 6: The Blue Revolution

The Revolution That Started it All

The Green Revolution (GR) of the 1960s and 197Gsameoverhaul of a self-
sufficient system. The typical farm prior to the GfRed on small-scale practices and
non-chemical fertilizers. They supplied their oveed and controlled disease and pests
through cropping strategies (Sen 1982; Pottier 19B%e institutions in charge of
administering the development projects within fresnework ended such practices in
favor of optimizing land use for improved yieldshie at the same time genetically
modifying seed for the same purpose with the erad gbending poverty and world
hunger. Seed then, had to be purchased, as dizé&rand technologically and
chemically sophisticated methods of pest conthuls tinstitutionalizing dependence on
formalized networks in order to be supplied witlt@masic and free commodities
(Pottier 1999).

It is not a secret that this attempt at agriculturgprovement was a failure, not in
terms of increased production, but in terms ofaeecological sustainability. What was
meant as a quick fix to poverty and hunger failedduse it did not address the
underlying economic, political and social instituts that had developed over years of
culturally specific processes. Poverty was notvéked in many areas because not

everyone had access to the required technologyeddedroduce these hybrid crops.
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Despite significant food production growth, manypple still suffer from hunger since
they can not afford to purchase the food that thay help grow. For example, in South
America per capita food resources increased byoappately eight percent, though the
percentage of those living in poverty as defineteiag hungry rose by 19 percent (Food
First 2000). Unfortunately, in Chile, this proceggears to be repeating itself off land

but in the sea, as the new Blue Revolution takéd ho

The Blue Revolution

The “Blue Revolution” is the term now used to désethe aquaculture boom of
the past 20 years. The term is derived from thélaiity of aquaculture efforts to the
“Green Revolution” of the 1960s. Many of the idepéal concepts correspond from one
“revolution” to the next, though while in both caseay appear, and sometimes are
positive, have their shortcomings as well.

The Blue Revolution is thought to provide the sa®rvice by the same
organizations. Organizations such as The World Bantkthe FAO discuss aquaculture
as a development tool without much regard to teedes learned from its predecessor.
By 1985, such development organizations and aidage directed $200 million per
year into aquaculture projects (Boychuck 1992). émably, when presented with a
strategy for both economic stability and food ségwrith little overhead in some cases,
aquaculture would seem to be an obvious soluti@oioe of these problems in the

world. Sometimes, it does work out to have a pesiéffect, but in the end, as with all
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development schemes, there are problems, someictfiwbuld have been avoided, and
some that will in the future as the nascent inuatiapts to unforeseen perturbations.

Aquaculture in its developmental stages was muhttiaditional agriculture,
involving little to no technology. This practicenese its invention in China many
thousands of years ago, has persisted to presgnfdeording to the FAO, 80 percent of
the fish produced by aquaculture are herbivorousmarivorous, and are meant for local
consumption. The most important trait of this pi@ets that their production is done in
low-intensity systems, meaning that they are ugualsed in fresh water ponds without
human technological intervention. Low-intensityteyss work. They are marginally
invasive to an ecosystem, they provide nutriticugdport and alleviate poverty in many
countries around the world. This is the strategy #hould be followed, and to an extent,
it is. The issue, however, is that sometimes greddregard to scale and even
economics comes into play, and governments andaj@went agencies manipulate
proven strategies for higher profits and yieldse Tdrger the scale, however, the more
susceptible these operations are to collapse ddis@ase and parasites. Some industries
have suffered such blights, and have never beentaloecover.

The massive investment by agencies attemptindauiale poverty and hunger
on a large-scale, and quickly, necessitated pdatiepatial allowances that weren’t
necessarily already in place. For example, shriammiing efforts led to the destruction of
mangrove forests in countries such as the Philggimhailand, and Ecuador to make
room for shrimp ponds. Not only are these farmpaasible for deforestation, but they
produce pollutants that contribute to the destomctf native shrimp fisheries. Most

important in this dialog is the fact that a oncstainable, small-scale practice has been
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seized by corporate interests. In Ecuador, Coca-&otl General Foods are major
investors in shrimp farms, which becomes an is$yeiwatization of common property,
i.e., the mangrove forests, that provide otherlumiale ecosystem services such as
breeding ground for wild species and erosion con@arnivorous fish production such
as salmon is equally as destructive, but due tantin@ense technological investment
required, this practice is generally supportedheydtate. This strategy for development
simply does not make sense from an economic asibibty standpoint. However,
aquaculture such as salmon farming is an indicaifdhe commercialization of an
industry that was originally meant to supply foadanon-industrial, local scale. The
product now has a tendency not to feed the hurogrtyto create profits for international
corporations through export to elite markets suctha United States, Europe, and Japan.
It is now common knowledge that the world’s wildHistocks are in a decline
(see NOAA, PEW, FAO). The Japanese were the brettognize this, probably because
of their national reliance on seafood, and theputsion from international fishing
territories after the introduction of the ExclusiZzeonomic Zones came into effect in
1982 (UN Law of the Sea V:55). Nearly one hundredrg ago, they began to develop
what is now the world’s largest aquaculture indu$EAO 2004). This explosive growth
comes at some costs, however, as their waters legecmmeasingly contaminated, and
other countries follow suit. An article in the Eawnist claimed that this was all “cause
for optimism?”, that as the Green Revolution wasiecsss in increasing crop production
and pest control with the use of pesticides, theeBevolution will have the same effect
(The Economist 2003). This is true, but it shoubd lbe viewed as optimistic. These so

called technological advances in both revolutievtsje having led to higher production
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yields, have caused irreparable harm to naturaystems through the widespread use of
these pesticides, antibiotics, and other contralharisms used to generate a high yield

of a living species in an unnatural environment.

Socio-Cultural Effect of Aquaculture

Commercialization of common property resourcesltiag been known to have
adverse effects on local peoples, and often crelgjesndency on external structures or
institutions (Gunder-Frank 1967; Jorgenson 198@e@iberg 1998). In the process, local
people dependent on natural resources generalynietess self-sufficient and more
dependent, while simultaneously land and/or wageolnes less accessible and more
privatized (Berkes 1985; Pottier 1999). Much of literature with regard to
commercialization of resources is land-based, dubé fact that agriculture has been
around significantly longer than aquaculture. Twe practices are dramatically similar,
however, even with respect to the alteration ofllaeascape through the development
and allocation of plots. Therefore, much of thenegkes cited herein belong to land-
based activities, though due to the parallel fumctf both, discussing aquaculture
interchangeably with agriculture is justified.

As with the Green Revolution, the Blue successoedahe additional similarity
of creating, by default and economic drive, an emene substantial economic divide
than has existed prior to its inception. Leaving sibsistence realm and delving into an
international market economy tends to focus onuytsually using foreign investors to

aid in start-up. This in turn funnels capital ofitlte country, and the local people are left
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with less than they started with. In aguacultuveal resources are often used to produce
feed and create space, the environment is contéediaad often destroyed, and the local
communities once dependent on these resourceddireesaiffer economically from an
inability to sustain their livelihood in historidgltraditional ways.

The case in Chile is slightly different from thetolutionary” definition
described here in that aquaculture was not intreddicere as a development tool, unlike
countries such as India, Thailand, and Ecuadoraggiture came to Chile when their
natural resource base and amenable marine ecosystera discovered. International
corporations combined forces with the Chilean goreant to establish large-scale
aquaculture in the region, primarily destined foe £xport market. Aquaculture there was
never meant to ease the food production burdeoe girere never has been a shortage
that demanded such schemes.

The difference in this particular situation stopsd) however, as commodification
on this scale had led to increased poverty aneéasad dependence on external
institutions as a result of loss of marine acceskather factors leading to the decline of
marine resources, yet directly or indirectly retbte the large-scale aquaculture industry.
The struggles of small-scale aquaculture oper&ave been discussed in previous
chapters, as have the issues facing small-scalerfreen. The issue at hand therefore
becomes one of access rights to common properteaqumidable and sustainable
allocation of resources, space, and technology.

Aquaculture continues to be considered a partsbifies, despite being an
independent sector, more akin to agriculture (Pill894), due only to its association

with marine resources. This is why many agenciesggd with the management of such
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species have decided that this would be an ap@atepriansition for people dependent on
wild-capture fisheries who are faced with an ecoilcaand social crisis due to the decline
and/or closure of their fisheries. In the Unitedt8s, the National Oceanic and
Atmospheric Administration (NOAA), the agency thaiuses NOAA Fisheries and
regulates federal fisheries, has suggested tlategy (NOAA 2005), as well as regional
governments in Chile, where a similar situatioatifand (El Llanquihue 2004). While
superficially this appears to be an excellent $otuin the face of degraded wild-capture
fisheries, there are inherent and fundamental réiffees between the two practices that
may make this far from ideal.

Keeping people connected to the sea, where thewletge and skills base and a
feeling of competency and ownership can continw# garamount importance (Pollnac
and Poggie 1988; Diener 1997). The direction of ghan, then, should be carefully
considered. When fishermen become employees @ fargs, such as the situation in
Chile, much of this is in fact lost. A better sadut is to provide them with the same basic
autonomy that is basic to fishermen’s charactegstiy forming small-scale aquaculture

operations where the same degree of ownershipramgdli&dge are maintained.

The Aquaculture Revolution on Chiloé

During the past decade, aquaculture has develogeificantly in Chile, though

it has been an active industry in the region stheeearly 1980s. Aquaculture is generally

perceived to be a profitable activity, economicalhd socially, and has thus established

itself as an industry destined for expansion. Assallt, however, dramatic social change
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has occurred since the inception and rapid expardiaquaculture in Chile, most
notably in traditional fishing communities alongthouthern coast and Chiloé island.
Therefore, the future of aquaculture in the regighbe highly dependent upon the
resilience of the economic and social institutitivet are now dependent on the industry.

Aesthetically, aquaculture has changed the seasdape Chiloé archipelago as
much as agriculture has on land, though on a masterf scale, as depicted in figure 6.1.
It appears, when looking onto the bays from lasdhaugh the plots of farmland have
slid off into the water, as the squared-off indivedl concessions give the look of crops in
the water. Navigation of larger vessels has beamore difficult since the sea is how
cordoned off by private property. The shorelinktisred with plastic and foam pieces
that have been broken off of the floats that sudpeunssel chains. The salmon
companies employ armed guards to deter theft andraakage, while the smaller farms
have their own means of theft and vandalism dategeusually a 24-hour watchman.
Unguarded, a concession is quite likely to be rdbbet so much out of desperation for
the product, but more out of spite and a feelingasfgeance by local residents. Granted,
if there is no threat of an armed guard, takingairc full of mussels is a lot easier than

spending several hours underwater looking for them.
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Figure 6.1. View of the Chiloé seascape near Quetl@n the southern part of the
island. This photo is representative of many partsf the archipelago, where both
mussel and salmon chains and pens are taking up nmeoand more of the space.

There are some aquaculture activities in the wibvdd are destined to be an aid in
socio-economic development among the rural pooeiles 1986; Pollnac 1982;
Pollnace and Weeks 1992), but in Chile, becaustaited 25 years ago on a large-scale
operational level, it is driven by economics foe tnost part. Unfortunately, the primary
aquaculture product in Chile is an elite produdtihed for only a small percentage of
the world’s population. This is problematic for ees reasons. First, what might be a
widely available protein source is now an elitesuaner item. These are salmonids in

Chile, and shrimp in Ecuador, Thailand, and InMach of the new research and
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development worldwide is still focused on thesénkegd consumer products, mostly
exported to Europe, the United States, and Japass&l aquaculture in Chile is a large
exception to this rule. Second, the technologiwatioead for farming many species,
especially carnivorous fish, is so immense thay oofporations can afford to run their
production, and in the case of Chile, these cotpmra are mostly foreign-owned. Third,
the corporations rely on local labor and returttelito the local economy. In short, they
are depleting the local environment and limitingess to resources, while channelling
capital away from its source.

The majority of the aquaculture firms on Chiloé saé¢mon producers
(Oncorhynchus mykiss, Oncorhynchus kisaticiSalmo salar)followed by mollusks
(three species of MytilidsMytilus chilensis, Choromytilus chorasdAulacomya ater
and oystersT(iostrea chilensisndCrassostrea giggsand the scalloprgopecten
purpuratus The agarophytic seawe&tacilaria chilensisis currently the only cultivated

species of sea algae in Chile (Buschmann et @0)20
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Development of Primary Aquaculture Species in Chile

Table 6.1. Aquaculture Harvests by Farmed SpecieB) tons. Data source: Directive
of Fisheries and Aquaculture, The Undersecretary oFisheries, 2003.

Species 1996 1997 1998 1999 2000 2001 2002
Selly weed 105,212 | 102,767| 68.368 31.279 33.471 65.538 14.597
(pellilo)

Red abalone 8 1 1 48 66 73 60
Giant mussel 199 188 32 566 295 506 1,078
Chilean 6,064 8,635 11,911 16,203 23,477 34,648 41,648
mussel

Blue mussel 298 261 353 477 224 292 330
Peruvian 9,779 11,482 16,474 20,668 19,018 18,534 14,460
scallop

Chilean oyster| 526 328 247 291 200 229 294
Pacific oyster | 1,776 3,203 4,076 5,441 5,641 7,0893,728
Turbot 168 278 426 333 259 303 217
Atlantic 77,327 96,675 107,066 103,242 166,897 253,850 0Q%8|4
salmon

Coho or Silver| 66,988 73,408 76,954 76,324 93,419 136,870 94,927
salmon

Chinook or 341 738 108 208 2,524 3,807 2,248
King salmon

Rainbow trout | 54,429 77,110 75,108 50,414 79,556 9,895 | 105,410
Total 323,115 | 375,074 361,412 305,493 425,057 631,6527,404
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Salmonids

In 1905, the Chilean government began to showoagtinterest in the subject of
aquaculture based on the practice that had begthe inorthern hemisphere to
compliment decline wild salmon stocks. The Chileatiative brought a small amount of
Atlantic salmon $almo salay and rainbow trout@ncorhynchus mykiseggs to Chile
via a purchase in Hamburg, Germany. The eggs wergtp shipped to Buenos Aires,
then by train to Mendoza, and then carried oveihdes by mule to their destination of
Los Angeles in Region VIl on a fish farm on theaBto River built in 1904. This farm
had the success of producing the first farmed sailtisan the country. This marked the
inception of farming trout in propertys to stockeis and lakes that by 1914 became the
center of development for sport fishing in Chilg. 2230, 114 thousand sockeye salmon
eggs and 225 thousand coho salmon eggs had beerteéchfrom the United States, but
due to lack of technology and environmental expertihe majority of these stocks
failed. The state then began to solicit and rebyilg on external expert advice, most
notably consultants from North America, specifigdie Canadian firm Hartfield
International, who were responsible for providiegestific expertise under the Ministry
of Agriculture, which would later become Sernapetita National Fisheries Service.
This promoted government interest in training nadis in areas related to aquaculture.
University programs were created in marine biolagpganography, fisheries
engineering, as well as the establishment of agsrfor research in aquaculture, like the
Instituto de Fomento Pesquero (IFOP). This institytfounded in the mid 1960s, was

supported by the Chilean government and the FoddAgniculture Organization (FAO)
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of the United Nations. This organization was instemtal in establishing the foundation
of Chilean aquaculture, not just for salmon, butdieellfish as well (Vergara 2003).

Salmonids are not native to Chile. Salmonids aieefs of the Family Salmonidae,
which includes 66 diadromous species native tontdrehern hemisphere (Fishbase 2005).
They were introduced in Chile and the southern Bphere in the late nineteenth century
through deliberate importation and release inters\and lakes for use as a sport-fishing
attraction. During the latter part of the twentietintury, interest arose in the production
of these species for direct consumption. The teldgydor salmon farming was at this
time being developed in the United States and Ngraad was imported into Chile
along with the eggs, marking the inception of atustrial explosion on the sea.

The 1970s saw, under the dictatorship of Augustodtiet, an aggressive plan of
privatization, industry-deregulation, and exporieated resource extraction. The general
strategy of this regime was to promote private hess as the motor for economic growth
by subsidizing and deregulating large-scale comialenperations, opening the door for
resource over-exploitation by allowing almost wulated use of the southern fjords and
estuaries. These changes were significant for thi®€s, who had never been a part of
the national or international market. Commercighiing fleets began to arrive, and many
Chilotes found work as processors aboard the stirpsjatically changing their way of
life forever. The second wave of change took pladbe early 1980s with the
introduction of corporate aquaculture in the rediommnitz and Melnick 2000).
Currently, 64 percent of all salmon production camps in the country are Chilean
property (Vergara 2003), distributed among CHii2%), Norway (16%), Holland

(12%), Japan (5%), Spain (4%), and Canada (1%jn@&@#Chile 2002).
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The beginning of the 1980s marked the inceptiogathon farming in Chile as a
large-scale commercial industry (Barton 1997), gpeaded by funds from Pinochet’s
dictatorship and the U.S.-based ITT Corporationgyand Dubois 2006). The effort,
from the beginning, was aimed at reaching the matéonal market, thus differentiating
the process from aquaculture in the developmergesérhe state was involved from the
onset, creating the Regional Planning Service igidtes X and Xl, which together with
the Office of the Undersecretary of Fisheries depetl and financed feasibility projects
to farm salmon with foreign technical and finan@al. Technology during this time was
nascent, and most companies had to constructdiveirequipment and infrastructure,
including pens, platforms, nets, and moorings. flilsé floating structures, for example,
were wooden net pens constructed by local carpeniader the guidance of a technician
and based on photographs (Caniggia 1997).

In 1981, salmon production had reached 80 ton®dlinyation into the research
and implementation of new technology was rampantyas the creation and exploitation
of new sea farm sites. The final state initiatiwéntroduce salmon in Chile was through
the Office of the Undersecretary of Fisheries dredG@anadian International
Development Agency (CIDA), implemented by a Canadiansulting firm aimed at the
evaluation of water resources to farm salmon ire€Zhsouthern regions (Vergara 2003).

In 1984, the Norwegians came to Chile to expanut tharket. Their rationale
was that it would be more cost efficient to supgtlyer countries in South America with
salmon farmed in Chile as opposed to Europe, dabeaper labor and cheaper
exporting costs. The real expansion began in 1&8@ continues to rise. This same year,

the Association of the Salmon Industry in ChileSatmonChile, was established. The
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association includes 17 companies, and is drivethéydea of establishing standards for
quality, and to promote Chilean salmon internatiign@he very next year, the first
salmon were exported to the United States, brofught Chiloé on boats in wood boxes
with ice. They were processed at the plant, patk&lyrofoam and ice, and sent to the
airport for direct export (Vergara 2003). In 198% industry began developing salmon
reproduction in Chile, producing the first geneyatof coho salmon eggs, initiating
scientific advancement in the country, and estabiginternal research and
development. By 1985 Chile joined the group of$apmon and trout producing
countries. The beginning of the 1990s marked astates in Chilean salmon farming,
when the first generation of coho salmon eggs wbtained nationally (Sernapesca
2004). At this point, Chile became independent ftbensupply market and was able to
experience explosive growth on an internationalketascale, with farmed salmon

accounting for 63% of all fish exported from Ch{jRaley and Dubois 2006).

Algae

Commercial production of algae in Chile dates tack968, with the farming of
pelillo (Gracilaria chilensi3. The first private, commercial farm establishgemtions in
Region 11l in 1976, and in 1982, pelillo was farmeih the objective of providing it to
the agar-agar industry, which uses it as raw nateriprocessing (Vergara 2003). Agar-
agar is an additive used as a stabilizing agentla@oklener in products such as ice cream,
canned soup, and soy-based “meat” products. Infomditems, it is used as a binder in

cloth and paper manufacturing, in dentistry, anshegtics. Carrageen and alginates,
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other commercial derivatives of seaweed, haveiatseased demand for seaweed, and
the value of exported algae is on the rise.

This industry has also been tightly interwoven vattesanal harvesters. In the
1980s, Chile was undergoing an economic crisistR&903). As a result, many people,
not just fishermen, began harvesting pelillo, mostIRegion X because of its ease of
extraction, abundance, and economic value. Pd&ilkasy to harvest, since it is found on
the beach at low tide. In a rowboat, pelillo carhbevested near-shore with a diver. The
uncomplicated procedure of pelillo harvesting anldsequent explosion of harvesters
caused there to be a collapse of the natural popals the mid 1980s, leading to an
indefinite ban on harvests (Silva 1987), which Vifsd, incidentally, in 1995. Because
of its increasing economic importance on the iraBomal market, significant research in
the area of algae farming was carried out in tf#0%9and an improvement in the quality
and quantity of algae biomass was established. ike&@hcompany, Algamar, is now the
world’s leader in algae production. Luga, in itadd and red formsS@arcothalia crispata
andGigartina skottebergjiis an artesanally harvested algae that has eyahte the
realm of aquaculture. This new species producteralme established due to initiatives
that promoted the diversification of use, mostlydrgducts associated with the carrageen
industry.

At the beginning of the century, Chile was farmitigspecies of marketable
algae, with the majority of the 382 farms now lechin Region X, producing 46,388
tons in 2004. Wild harvest landings are still siigintly higher than cultivated algae,
totaling 410,850 tons in the same year (Anuari@adtistico 2005). The relative ease of

farming algae presents an opportunity for smalkl®perations or groups with low-level
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initial capital to exploit the industry. The mosbguctive pelillo farm, for example, was
a started by approximately 600 fishermen who hagarized a cooperative and an
association, growing and marketing algae produceover 100 hectares of marine

concessions in Region VIII (Silva 1987).

Shellfish

The most predominantly farmed species in thisgmateare mussels, followed by
oysters and scallops. Mussel farming is one obttlest aquaculture activities in Chile,
beginning experimentally in 1943 in the southerrtipn of Chiloé Island. The
government established the first mollusk farmingragions on rafts and long lines in
other areas of Region X in 1967, using French grahih technology. This effort was
the first state operated aquaculture, and was yuhélnstitute of Fisheries Promotion
(IFOP) and the Division of Fishing and Hunting, enthe department of agriculture
(SAG) (Aquanoticias 2002).

Until the early 1990s, this original system did nbange, and was managed on an
almost exclusive small-scale basis, as it was stsdaception at this scale in the 1960s.
Despite the participation of the Universidad Austia Chile with the goal of motivating
the private sector in to this activity, the advanaere still marginal. This sector
remained a secondary and small-scale activity thrilearly 1980s, when larger firms
began the effort in earnest in terms of both nati@md international distribution. It was
not until around this time that the native specieslytilus chilensigel chorito) was

farmed, and this only because demand was risingvilddstocks were depleting. The
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first species farmeddulacomya atrawas also a native species, though much less
ubiquitous and with a longer maturation period (RevMitilicultura 2005). Today,
choritos represent 98 percent of farmed musselyataxh in Chile (Sernapesca 2005,
Aquanoticias 2002). Unlike the salmon farms, muaselaculture is still dispersed,
probably due to its humble origins. Dispersionhis ttase means that in the majority of
the cases, seed farms, species cultivation sitesegsing plants, and exporters are
usually separate entities, neither functioning adale nor as a single corporation. The
vast majority of firms are small-scale, producingiaximum of 2,000 tons of primary
product.

Oysters have also entered the market recentlygthetill only around three
thousand tons are produced a year (Vergara 20@8)p@red with France’s 100
thousand tons per year (FAO 2005), this hardly sesorth mentioning, but it is
growing, along with scallops in the northern regio@ysters are still a domestically
marketed product due to extreme competition wittifRaoysters produced elsewhere
that have a higher international market value. Jiinglfish market in Chile is now
focused on abalone as a high-end product, andheisewest species to enter Chilean
aquaculture. Technology and marketing of this sgseatre still in the initial stages,
though it looks to be a promising enterprise duméoket demand.

Naturally, foreign interest in Chilean aquaculthes risen in the past decade, and
Spanish companies came in during the latter patteo®d' century with comprehensive
processing plants for mussels, thus establishirighportant industrial purchasing power.
This change from an artesanal practice to an inidlistale was massive and fast,

bringing with it an explosion of mussel aquacultceaters and subsequent growth (see
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figure 6.2). This rapid change by industrializatismot uncommon, as documented by
Durrenberger in the history of Alabama’s seafoantpssing (1992). Spain is still today
the primary market for the Chilean mussel industrgrth $32 million in 2004, double

the amount from the year before (El Llanquihue 20@4th 70 percent of the production
slated for export. Worldwide, farmed mussels actéom71 percent of the total, while
wild harvests represent only 21 percent (Aquanasi@002). The growth of mussel farms
in the region has been phenomenal, and shows ns sfglowing down. In 2001, 263
new proposals were submitted, approximately halfloth were set-up around Castro,

the capital city of Chiloé.
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Figure 6.2. Chile’s mussel aquaculture productionn tons 1990-2000. Data
source: Anuario Estadistico, Sernapesca.
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As a product that is easily farmed, there is muonidwide competition in the
production and marketing of mussels. The ChileasseLindustry faces some strong
adversaries on the international market, suchstartie, and an increasing occurrence of
red tide. However, the most common species fariidil(s chilensiy, is favored in
some markets, keeping it relatively strong. Todayssels are farmed using the French
long line system with a float, usually styrofoamptastic, on top. Again, due to water
quality and geographical conditions, this indussrglso concentrated in Region X,
specifically within the Chiloé archipelago, whelmat two thirds of the production
exists. Currently, there are 391 mussel produditas in this region, and 570 new
applications for production sites during 2001 (Sgesca 2003).

The mussel industry’s burgeoning popularity hapinesl more cooperation than
usual out of necessity for dealing with the higlstsmf monitoring and marketing. The
Association of Mollusk Farmers of Chiloé is an diag example. The association
consists of 40 firms of all sizes, but non-corperand mostly family owned. The
association has been in existence for 17 yearh,thét initial objective of establishing a
group to create a nexus between the members ampbvieenment. There were 11
producers in the beginning, and they were all farinims that cooperated together for a
voice in legislation and to facilitate marketingafdrtunately, according to these
associates, the industrial sector quickly discayéat mussel farming was a good and
simple resource, creating more competition forfemaily farm and marginalizing them
once again.

According to some mussel farming associates, |dareement of the mostly

environmental laws put into place in 1986 wereauttially enforced until recent years.
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To them, enforcement of environmental laws, in addito ensuring a more reliable
product and practice, means high costs to the peyduln order to export their product,
they must be accredited, which is becoming mom @iterion for the domestic market
as well. Accreditation is very expensive, and tfaee most of the small firms are not
accredited. Cooperation, it seems, is the only feayhese firms to compete in the
growing market, though they have not yet reachedstage of the industrial firms, where
all services are housed together, from seed taepsdeg to export. Therefore, they are
forced to go through middle-men for most of themwises, which in turn raises the
prices. For these small firms, the production casteunt to 60 pesos a kilo, and their net
gain per kilo is 40 pesos. Their profit, then, Gspg&sos, or approximately $.37 per kilo of
final product. Clearly, cooperation would be anaatage in this situation. However,
based on conversations with members of the asgwotiais with fishermen, personality is
often said to be the deterring factor for cooperatWhile this is what they say, there are
most likely other reasons for the lack of coopeigto create these services, though they
are unclear. History shows that fishermen are ontadly too independent to self-
organize, as the folk model would indicate, but thacase the case of the U.S. in the
1930s, their unions were redefined as firms in ofdethe government to fix prices
(Durrenberger 1996). This is changing, though,casesorganizations are promoting
cooperation in terms of technological advancemfamtsssues such as these, and other,
more pressing issues, like traceability. Surviviahe family firms is becoming more and
more reliant on the ability to cooperate, and adigis are changing in an effort to remain
competitive. The benefits of being a member ofabsociation are much like those of a

cooperative, though the members don’t see it as, Silcce they do not share production
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duties cooperatively. Like a cooperative, howetbgrjoining forces at this administrative

level they are given institutional power and a edicat they otherwise would not.
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Figure 6.3. Chile’s aquaculture firm harvest by speies (in tons) 1994-2004. Data
source: Anuario Estadistico, Sernapesca.

Associated Ecological Issues

Southern Chile’s ocean temperatures and coastgrgeloy provide an ideal
environment for aquaculture, and in particulanysal farming. These favorable
conditions, coupled with the availability of chdapor in Chiloé and other rural areas in
the region, have led to extreme and rapid expardditime industry (see figure 6.3) This
rapid expansion, initially fueled by economics matthan sustainability, has created some
problems that have yet to be resolved. Due to #tera of the industry, environmental
issues are inextricably linked with aquacultureefEhare many critics of the industry,
even though it is strongly backed by the governnaedtsome development agencies.

The popular criticism is that salmon farming is ieornmentally destructive, and it is
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when carried out at the current scale and leveitehsity. There have been few studies
to date regarding the effects of large-scale mklfasming, though it is generally thought
to have less of a negative impact than salmon.

When salmon are caged at unnaturally high densthey become more
vulnerable to disease, which in turn requires the af antibiotics, potentially affecting
other species and humans through consumption ([02@04). Disease can also be
spread to wild species, and some reports inditaéransmission of sea lice from farmed
to wild salmon, which can lower fitness and evadleo death (Krkosek 2005). Studies
also show that farmed Atlantic salm@a{mo salarthe salmonid species preferred in
aquaculture) has significantly higher levels oftemninants than wild salmon, potentially
posing a human health risk at specific rates osaarption (Hites et al. 2004; Jacobs et
al. 2002).

A more historically documented issue is the desimnof the ocean benthos in
the sea column beneath salmon farms. Antibiotiss)féctants, food, and salmon waste
accumulate, resulting in hypoxia, meaning an oxydgpieted “dead zone”. This can
cause devastating consequences to benthic spadevan the surrounding ecosystem
(Chou 2004). A typical farm holds several pensallgwccupying a total area of 10
hectares. There are more than 1,000 farms in thbersvaurrounding Chiloé, meaning
there could be approximately 10,000 hectares ofadgah ocean floor, that, according to
a study at the Universidad de Chile, can take uBtoyears to return to normal
ecological conditions (Sandoval 2002). Howevereagesh into the environmental effects

of salmon farming is still nascent, and much merededed in order to provide definitive
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evidence of contamination on a scale larger theectly beneath the pens (Soto and
Norambuena 2004).

Though it is mostly speculative, some environmegtalps, based on scientific
studies carried out through their own funding, sgjghat red tide marea roja- may
also be caused and/or increased by salmon farr@ingana Chile 2005). There is no
guestion that algae blooms directly below salmamsp@ee a result of increased nitrogen
loads from salmon feces and non-consumed foodtpéRaiiz et al. 2001). These blooms
however do not necessarily equate to red tide,aeroorrectly, harmful algal blooms
(HABs). HABs can be caused by different speciesyluth most commonly found in
Chile is the dynoflagellatalexandruim catenellaWhen a bloom occurs and is processed
through the feeding mechanism of bivalves, it catdxic to humans well before the fish
kill levels are reached through the consumptiodyaifoflagellate populations
accumulated in bivalves. This is a specifically ortant issue on Chilo€, where bivalve
aquaculture in an important and growing industot,to mention its importance as a
foraged subsistence supplement. This problem s&ebw®sincreasing in frequency on
Chiloé, causing some panic in the mollusk aquacelindustry, as well as local
populations that depend on the resource for incasree foraged species and a nutritional
supplement. In 2002, three people on Chiloé dieohfeating contaminated shellfish, and
many people lost their jobs after closures in tiristry occurred. There were closures
across the board in Chiloé’s coastal waters frord@@ to nine months, causing the area
to be declared a disaster zone (IAEA 2004). Thssheal, and will continue to have,
severe and dramatic consequences for the peoflkilwé and to the nation if the

problem is not controlled in the future.
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Facing this potentially disastrous situation, theseel production industry in
Chile is attempting proactive solutions to thiskgemn. Water quality and product
toxicity monitoring is permanent and dispersechie X Region, funded by Sernapesca,
the Chilean National Fisheries Service, and theéddat Health Ministry. While this
monitoring is critical to the industry, it still és not decrease the growing negative
association with Chilean mussels resulting not feorrepidemic of infected people, but
from the fear of consuming the product in the fpistce because of the widely publicized
outbreaks of HABs. Having a system in place thiatiahtes the risk of consuming
infected toxic shellfish is the only solution to im&ining this burgeoning industry, and
one that Chile is working hard to deliver. The estpoarket is more closely monitored
than the national market, though certificationtils woluntary. Without certification of
the product, however, producers are not able torxphe certification process is a basic
water quality test that takes place every 15 daysjore when an alert has been posted.

This certification process is the financial resgibility of the producers, and not
the state. These tests can be rather costly wieecott of the boat, captain, and water
guality expert are all factored in. This can préwde the hindrance that keeps small-
scale operators out of business. One solutiom@yren effect in some areas, is to form a
collective of neighboring small farms. If their aseof operation are close enough
together, the water test can apply to the founa farms, thus cutting the cost to a more
manageable amount. This strategy, however, reqair@snount of cooperation that is
not easy to achieve between strangers, and isohemot common practice among the

newer mussel farms.
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The salmon also escape. As mentioned earlierighise to various forces,
including weather, marine mammals, and humansdrpast ten years, one million non-
native Atlantic salmon have escaped from fish faamg established themselves in
streams in the Northwest United States alone (Tdo&mist 2003). It is unclear how
many have escaped in Chile, though since salm@m&la non-native species, they have
the potential to seriously disrupt southern Chitearine biodiversity and ecosystemic
structure when released into the wild. Salmon araicorous, and in this region they
tend to prey on species with a high economic vaspecially for artesanal fishermen,
such as merluzaferluccius gayi gayiand robaloEleginops maclovingslt is
estimated that nearly one million of these salmsrape annually, and that the rate of
escape is 1.5% of the total produced in Chile (Eaoos News 2003). Many Chilote
fishermen attribute the decline in near-shore ish-to the salmon farms, usually,
however, from a more indirect causality such agaromation. Studies are currently
underway to assess salmon’s ability to colonizenaaenvironments (cf. Fleming et al.
1996), and to assess the practicality of allowirmgature fishery in order to curtail their
potential naturalization (Soto et al. 2001).

New regulation is constantly in the works as thisaal industry works its way
through an adaptive process and finds itself imtiast of major ecological controversy.
If the Chilean, and other governments involvechis tndustry want to see it continue,
they will have to appease environmentalists andgwmers who are increasingly more
concerned with the viability of the product. 20@ivsregulations that specified distance
between farms, meaning that one mussel farm tagkehad to have 200 meters of

separation, and a mussel and salmon farm hadsegzeated by 400 meters. The water
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column has to be tested on a monthly basis, patioatmust regularly occur, and
certification is necessary if the product is desdifior export. Interestingly, having the
mussels mixed in with the salmon farms is bringimgissue of polyculture into play,
even if circumstantial. There have been no studii¢se effects of mussels on salmon
farms on this level, though as filter feeders, itipeitential contribution to cleaning waste
from their neighbors is probably more than negliggiths a marketing strategy, too, their
proximity to salmon farms aids in their marketaliliSalmon feed, spiked with a
colorant to turn their flesh pink (as is naturakhiihd species due to the intake of krill)
drifts to the mussel chains and has a similar etiadhem, making their flesh a darker,
salmon colored hue. Oddly, this is preferred onitbernational market even though it is
unnatural for most mussels to be this color, sihieimpossible for them to eat the krill
(euphasiid shrimp) that give carnivorous salmoir i@k color (Personal

communication. Chonchi 2004).

Commercial Aquaculture Regulation in Chile

Commercial aquaculture in Chile began under whiah@svn as “the old fisheries
legislation”, comprised of Decree by Legal Forc&I[PNo. 5 of 1983, which was a
revision of DFL No. 34 of 1931, a piece of legiglatthat oversaw the fishing industry
and all of its derivatives. The governmental decighat served as the landmark for
today’s institutional structure, and the generattbnew regulations, was the transfer of
responsibility for all national fisheries activiérom the Ministry of Agriculture to the

Ministry of Economics, Development and ReconstarctiThis institutional change was
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the catalyst for the creation of the Office of thiedersecretary of Fisheries in 1976 and
the National Fisheries Service in 1978 (Sernap26e68). The former is the
organization in charge of proposing and promotialicges and sector regulations, and
the latter is responsible for their execution anfbeeement.

Nevertheless, it was not until 1991 whenltley General de Pesca y Acuicultura
(General Law of Fishing and Aquaculture - LGPA)K@&dfect that the granting of
aquaculture concessions — including all other rimagifpermits — was realized on behalf
of the Ministry of National Defense, via DFL No.@déf 1960 and Decree No. 660 of
1988. Along with the LGPA came concepts that wexiespecified in the previous
regulations; for example, that the type of permguired for an aquaculture operation
depended upon the location of the activity andcteracteristics of the watershed to be
used. Thus different types of aquaculture permiitsey concessions, authorizations, and
other permits pertaining to private lands (artifeof the Regulation of Aquaculture
Concessions and Authorizations). In contrast withdther types of marine concessions,
still pertaining to the older and more restrictiae/, the new aquaculture concessions and
authorizations are granted validity for unlimitetdjths of time and can be sold, rented,
or transferred. Disputes amongst marine concesgiphcants may occur regarding these
differences or rights for public space usage (Seeea 2003; Vergara 2003). This
change has been extremely relevant, however, gihes implied new specifications
regarding the use of territorial space, as wetrasronmental and sanitation measures
(Aquanoticias 2002).

In Chile, the rapid rise of aquaculture outpaderidstablishment of legal

institutions and regulations. In an effort to praeneconomic gain, infrastructure and
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technology was advanced well before regulatoryreffaere implemented. The principle
regulating agency for aquaculture was not estaddigintil 1991, when the General Law
off Fishing and Aquaculture (LGPA) was written. $iegulation introduced important
changes to the aquaculture sector, most notablglitiéy for permission to attain
transitory occupation permits, while also annullihg payments required for specific
occupation licenses for small aguaculture initiegivT his falls within Title Five of the
LGPA document, which organizes authoritative bodiesl delegates responsibility with
regard to the regulation of all sectors of aquacaltThe proper authorities within the
State regulatory institutions must review any attikelated to the cultivation of
hydrobiological resources, from the granting offpission to the development of its
operation. These institutions include, but arelmated to: the Office of the
Undersecretary of the Navy, the Office of the Usderetary of Fisheries, the National
Fisheries Service (Sernapesca), the Hydrograplicameanographic Service of the
Navy, the Merchant Marine and Maritime TerritorytAarity, the General Water
Authority, the National Borders and Frontiers Authg the National Commission for
the Environment (Conama), and the General Treadutye Republic (Vergara 2003).
Enforcement can take many forms, depending os¢hke of the aquaculture
operation. Theft and vandalism is a fairly commooiyem. | often encountered people
who had access to boats with two or three mussahshfor example. The smaller
mussel farms must employ a guardsman to monitocdgheession day and night. This
can be a family or cooperative member, or someagiekmwown to the owner who often
lives and works on the property. The larger salfi@aoms have a standardized system of

enforcement, often with armed guards, though thes guie for the sea lions that often
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break nets in order to feed on escaped salmonP®dhee Force of Chile is also included
within the range of controls established by theidvetl Fisheries Service and the
Merchant Marine and Maritime Territory Authority twersee regulatory compliance.

A notable limitation within the current legal framork is its focus on regulating
production activities, without much regard to othealms such as experimental or
educational practices. To this end, the Nationéicl?dor Aquaculture (PNA) emerged as
a new universal regulatory agency that will overakéscales of operation in this sector.
This organization is also charged with the promotédgrowth in the aquaculture sector,
though the new principles laid out in August, 2@§3President Ricardo Lagos are

specifically geared toward sustainable developraadtequal opportunity.

Authorized Areas for the Practice of Aquaculture (AAA)

Chile is at a geographical advantage with regaabteaculture, owing to its
environmental conditions that are suitable to @eppiof aquaculture activities. This
however poses a conflict between other users congpietr access and use of the coastal
border, specifically fishermen. There has been degislation to this effect, though it
appears to still favor large-scale aquaculture atp@rs over all else. The legislation,
Article 86 of the LGPA established that areas &farcbeaches; public beach lands; areas
of water; seafloor and rock in and around bays;rarets and lakes that are navigable by
vessels of over 100 tons; which have been cladsifseAuthorized Areas for the Practice
of Aquaculture (AAA) by one or more supreme deciigesed by the Ministry of

National Defense, may be granted aquaculture ceiwesin those areas (Vergara 2003).
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The clear intention of this article was to faciidahe process of assigning spaces, which
was done case by case, with respect to the oldalateon. On the other hand, with
regard to non-navigable rivers, aquaculture conaessan be granted only for segments
that are affected by tides and with respect ttioperties or sectors specified. The
Official Listing of Navigable Lakes and the Offitiasting of Navigable Rivers were
established in 1998 by supreme decree, both pertgio vessels over 100 registered
gross tons (RGT). For the rivers and lakes nouthet! in the list, the Office of the
Undersecretary of Fisheries must authorize theldpueent of any aquaculture activity.
Exceptions to this rule are those activities depetbwithin closed bodies of water, or
rather, waters that start and finish within the sawoological property (Sernapesca 2004).
These activities, however, are not excluded frommging with the health and
environmental regulations, and those who carry tbatrmust register in the National
Aquaculture Register before starting any activity.

The Office of the Undersecretary of Fisherieesponsible for preparing the
technical studies necessary for the determinatidgheoAAAs, and must consult the
corresponding organizations in charge of the adiera uses of the lands and waters,
taking into special consideration the existenckyafrobiological resources or the
capacity for their production, and the protectiéthe natural environment. Also taken
into consideration are the non-industrial or am@sfishing areas and communities; the
tide water access between islands; the exits @ pod coves; the anchored boundaries
of the national territory and areas used for naxafcises; the interests of tourism; and
the protected areas constituting National ParkseRes, and Monuments. The granting

of aquaculture concessions and authorizationsoisilpited in areas where there are
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natural beds of hydrobiological resources, inclgdorests of natural algae. The AAA’s
are not excluded from realizing other activitiestldey simply constitute a regulative
plane upon the national territory where it is pblesto solicit a space for the cultivation
of hydrobiological resources. To date, the mariagens of some regions have not been
defined according to AAA standards, and there tltene AAA’s for land-based waters

(Sernapesca 2004; Vergara 2003).

National Policy and the Use of the Coastline

In 1994, Supreme Decree No. 475 of the MinistriNafional Defense established
the National Policy for the Use of Chile’s Littoi@bastline. This policy is a
multidisciplinary and systematic application to mae compatibility between the
multiple activities carried out along the coastroea. In addition to other objectives, the
policy promotes developments that are balanceegrated, and harmonious, maximizing
the rational use of areas, preventing the posilmfimore requirements in the future,
and taking into consideration the current use. Jileéerential, specific uses are
determined by considering the geographic and ndtactors, the existing resources, the
plans of development, the neighboring and distaputations, and the definitions of uses
already established by the relevant organizatimnsrder of priority, the specific uses
are: ports or other installations of similar usejustries of boat construction and repair;
regularization of new or existing fishing villagasd settlements; public use of areas for
recreation and leisure; and activities relatedcttnemic development such as tourism,

artesanal or sport-fishing, aquaculture, commefighlng, and mining. The resulting
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legislation and definitions adopted must be conediéoremost for those areas that the
State or its related institutions see as a potediotispecific developmental projects, or
need to reserve for future projects. The legistaind definitions adopted must give
priority to those areas that have a potential percfic development projects, or where
the State or its related institutions determinertbed for an area’s preservation for future

projects (Sernapesca 2004; Vergara 2003).

Limitations to the Use of Space

With the objective of constructing the adequategasat the nation’s pubic
resources, DS No. 550 of 1992 from the Ministrfgobnomics, Development and
Reconstruction, considered the dimensions and eafuhe elements that are utilized in
aquaculture activities as well as the hydrobiolabresources to be farmed,
differentiating between algae, mollusks, and sali@ah trout. Technical projects that
pertain to resources or technologies not consideyetlis regulation are not evaluated in
relation to the maximum surface area used for thmeulture industry. In other words,
aquaculture sites using the latest technologietadN@ are not limited by the space
restrictions in their concession. With regard te tise of spaces, the required distances in
between aquaculture sites are stated in the Envigatal Regulation and the Sanitation
Regulation for Aquaculture (Vergara 2003).

The National Register of Aquaculture dictated & [No. 499 of 1994 of the
Ministry of Economics, Development, and Reconstaigtis built upon a computational

database, which makes available as public infoonain the names of the participating
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representatives. Registrations in the National ®egiof Aquaculture, which are
obligatory and constitute a formality that mustfibiélled to practice aquaculture in

Chile, can be annulled by judicial resolution oowgrds of having incurred in causes for
cancellation by resignation of holder of regiswator registration assignment, transfer or
transmission of ownership. The National Fisheriess/i8e is in charge of registering all
holders of concessions and authorization. It is eésponsible for resolutions assigning,
transferring, or leasing concessions, and persamgicg out aquaculture activities who

do not require aquaculture concessions or auth@im(Sernapesca 2004).

Aquaculture Law and the Environment

When the Basic Environment Law (LBMA) took efféet1994 (Law No 19,300),
aquaculture was included as an activity to be ve@teunder the Environmental Impact
Assessment System (SEIA). This system stipulates biefore the Office of the
Undersecretary of Fisheries can approve a techprogct and grant an Environmental
Permit for a Sector, it must have the consent @Rkgional Commission of the
Environment (CONAMA). This calls for observationsdgpronouncements over the base
of faculties and legal attributes from the follogimstitutions: The Maritime Authority;
Regional Office of the Agriculture and Livestockrdee; Regional Water Authority;
Regional Office of the National Tourism Service,gitmal Secretariats of the Ministries
of: Housing and Urban Development, Agriculture, ibiaal Property, Planning and

Coordination, Health Service, Regional Road Devalept, Regional Office of the
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National Forestry Corporation, Office of the Sup&rndent of Health Services; National
Fisheries Service, and the Office of the Underdacyef Fisheries (CONAMA 2005)
The Environmental Impact Assessment System (Stbs) modified in 2001 by
means of DS No. 95, exempting small-scale projeota the above-mentioned
assessments, which are expressly classified. Iadime year, DS No. 320 of the Ministry
of Economics, Development, and Reconstructiongidshe Environmental Regulations
for Aquaculture (RAMA). These regulations estal#dta series of new requirements for
the environmentally sustainable development of egjtiare in order to prevent, mitigate,
and correct associated impacts. It defined therenmental conditions that must be
maintained in sectors where aquaculture is devdlopee RAMA established clear rules
regarding the granting and the operation of aquaikites, establishing stringent
provisions demanding compliance with internaticgralironmental standards. Within its
fundamental contents are: the setting of minimustadices between aquaculture
concessions, which are differentiated accordinghiether the production systems are
extensive or intensive; the measures to preventatigate negative environmental
impacts, and the elaboration of environmental resgior each aquaculture site.
Regarding the operation of the last two, variousditions must be fulfilled, like
maintaining the work area and surroundings cleeospgr solid and liquid waste disposal
into appropriate containers and in conditions #ratnot harmful to the surrounding
environment, reclamation of the area after shuttiogn the farming center, removing all
kinds of support systems, prevent the physicalamirdgf aquaculture systems with
organic sediments, and have a contingency pladdoeas each circumstance that may

involve risks of environmental damage (CONAMA 2005)

101



Future of Aquaculture in Chile

While all of these environmental regulations astaat to the sustainable
development of the industry, their compliance $i@s a long way to go. The fjords and
coastline are littered with broken and abandon&dstructure such as cages, floats, and
nets, and there is evidence of sedimentary andhizecintamination. Regardless of the
cause and effect of contamination, fishermen aeetight battle with aquaculture farms
over species availability, rights of access or cammroperty, contamination and
environmental justice, and ultimately, for theiistgnce. While fishermen and various
NGOs are calling for a moratorium on the expansibtine salmon industry in order to
curtail some of these major environmental impa@tse@na Chile 2005), the Chilean
government, with encouragement by lobby organinatsuch as the Association of
Salmon Producers, is actively promoting an expanglase for salmon companies.
Through a project called “Salmon Valley”, the gavaent hopes to spur the industry
into doubling its salmon exports within the nextese years. More than 2,700 salmon
aquaculture concessions were granted to compansgesithern Chile during 2002 as part
of the project, and approximately 4,000 more afgeeted to be approved in the next two
years. Most of these new farms are slated for dpweént in the largely untouched
waters south of Chiloé, near Puerto Aisén. At tiniee, however, there is a push to make
part of this region a biosphere reserve, which waligallow much of the farming in the
area in favor of biodiversity conservation. The E&forn area achieved that designation
from UNESCO in 2005, the first in Chile since 1984tablishing precedent for

sustainable growth.
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On the positive side, research is continually beiagied out to improve farming
practices on an international scale. In Chile, somgersities have dedicated aquaculture
institutes, funded by the government. As a rel&fimew industry, large-scale
aquaculture has been in a constant state of adapt&br example, the conversion ratio
of food to product began at around five to one, mregit took five kilos of fish protein
to produce one kilo of salmon. The food was histdly based exclusively on fishmeal
and fish oil, extracted from certified sustainalidderies (anchovy and jack mackerel
caught in Peru and Northern Chile). This method weficient, and food manufacturers
have now improved that ratio to between .09 an@ flo®ne on the biological conversion
rate, owing to a shift in the composition from pyadnantly fish to other sources of
protein including soy, and ultimately a more e#iai product (Personal Communication
Juan Carlos Petersen, Salmofood 2005).

The recent ban on malachite green in salmon pindumations has had a positive
impact on contamination and potential associatedamurisks. Malachite green is a
synthetic dye used in the fabric and paper indugtiqugh was used in the aquaculture
industry as a fungicide, particularly to treat fesiigs. Leucomalachite, produced through
the transformation of malachite green, may pemsiish tissues for periods long enough
to be ingested by humans, and is a suspected oggesir(Roberts 2003). Malachite green
is still found in some farmed salmon becauseiitéxpensive and readily available, and
some countries have more relaxed regulations asdlipt testing (Roberts 2002). It may
also be a result of non-point source contamindtiom paper mills and other
manufacturing plants that use the substance. @hdakmon exports are occasionally

screened for the fungicide by importing nations] eecently several shipments were
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returned for testing positive, though its use wasred in Chile in 2002.

Though salmon predominates in the Chilean aquaeuithglustry, other species
are being farmed at significant rates. Some ofelspecies, like mollusks and seaweeds,
can in fact be beneficial to the environment. Polyoe is being studied energetically at
this point as a means to make some of the moreevpaistiucing farmed species more
sustainable (cf. Schneider 2005; Erler 2004; N20@i4). While salmon still
predominates in Chile, pelilldSfacilaria chilensi3, a seaweed, and the Chilean mussel
(Mytilus chilensi}, two endemic species, come in second to salmpaitis/orable sign
that will be discussed in greater detail in futdh@pters (See Table 1). There are also
another 31 species in the experimental “technofdgiansfer phase” including both
native and non-native species of fish, mollusksl, @gae (Vergara 2003).

In 2002, the government and private sector coopéat create the first Clean
Production Agreement (APL) that was signed in #mh region, covering the largest
geographic area in Chile of any such regulatioim8aid producers, supply companies,
feed companies, and others signed the documeatttual of 43 signatures. Clean
production means managing the farms through pratigatmeasures aimed at
minimizing point source pollution with the goalmducing the risk to environmental and
human health. The National Council for Clean Préidncunder the Ministry of
Economics was the responsible government agenitysoliegislation, clearly indicating
that economic growth still takes precedence indleg®orts. However, Six million US
dollars were invested to raise the environmengaldards of aquaculture across the

board, including shellfish, and will standardizagtices (Vergara 2003). Many of these
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regulations, now and in the past, have been atrefuiternational pressure to comply
with import regulations.

It was not until 2003 that Chile established theidvaal Aquaculture Policy
(PNA) under president Ricardo Lagos. It took a wifdr legislation to come into sync
with activity. This policy regulates the systemsaotess to aquaculture activities, while
at the same time facilitates and expedites appmivslimon farm consessions. The
document proposes to combine the multiple poliaies legislative bodies, such as the
coastal zone policy, to encourage cooperationrmgef the improvement of the sale
process, to generate information, and to estaplistate-public alliances to improve
company performance. The difficulty in this newipyplis that it clearly favors the
industry, and within the industry, salmon. A pdrtlee policy actually states that it will
“solve the lack of security for holders of concessi and authorizations with regard to
the validity thereof, so that they can carry oansfers, transactions, and rentals of this
public use propertyitalics mine], with the purpose of creating intieas for business
opportunities”(Vergara 2003:104). This policy clgdavors industrialization despite
complaints from every other stakeholder sectonalag use rights. The artesanal
fishermen in this region are quickly losing growasdtheir product does not come close to
competing economically, which in turn makes spattahpetition virtually impossible.
Even the mussel and other small-scale aquacubkutalprises are feeling the pressure of
access ability.

The University of Chile held a conference on mues#ivation in Castro, Chiloé
in May of 2005. The objective was to create anrdigeiplinary dialog surround best

practices in the industry, and to promote sustalityabl he conference was also
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supported by a local NGO called Mareja Roja (rdd)tiwho’s goal is to promote
sustainability and health in the both the wild #xtined shellfish industries. The overall
themes of the speakers in this conference werdatdization and traceability. The
latter, again, stemming from issues relating toarhpegulations and spurred by the

international community’s desire for such inforroat{Contreras 2005).
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Chapter 7: Research Design and Methodology

Objectives

The principle objective of this research was taleate the psychological changes
taking place among wild-capture fishermen who bezanuaculture employees in the
salmon industry on Chiloé, and to understand winaiict occupation and/or change
within either sector had on particular charactesstThe overall goal was to extrapolate
this information to the community level and to @istwhether these characteristics
indicate resilience among any of the occupationaligs measured. Given that the goal
was to measure these variables during a transitiaras essential to use a design that
would serve as a proxy to measure change, sinbasaline data were available for
comparison. It was also critical to develop a samgpprocedure that would allow for
making assumptions about the community as a whole.

My observations were focused on the major themegsaite affected by the
transition from wild capture fisherman to aquacadtamployee, and the overall
community and environmental consequences of thit sintesanal fishing on the island,
as in many parts of the world, is in trouble, du¢hte significant decline of near-shore
fish, as well as the high cost of fuel to low prafecatch ratio. In Chilo€, those who focus
on fishing as their primary occupation are now aifdyng so out of a lifestyle choice, and

not because they are making a living from it anyenértesanal fishing in Chiloé has lost
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most of its practitioners to the aquaculture indystince a steady paycheck is initially
too compelling to pass up, and a specific skiltasaot required to do the job. This shift
in occupational base has been significant in teshtee number of people changing
household subsistence strategies in this regiowhioh case | thought it would be
interesting to see what, if any, attitudinal changeght be happening along with this
shift, and if in fact these fishing communities asedter off with these aquaculture firms
taking over the seascape, and if not, if there trisgha solution. It was not until halfway
through the study that a solution became appaaedtwas added to the systematic
design of the study in order to empirically testriglevance to resilience among these
groups.

This research took place over an eleven-month géraon September, 2005 to
July, 2006, during which time | lived in the towh®@honchi, halfway down the east
coast of Chiloé island. The majority of this timaswspent conducting interviews with
fishermen and members of the community, thoughwiais only possible after extensive

participant observation through which rapport welsieved.

Research Design

This research was carried out in two consecutivase$. Following the

exploratory/explanatory design outlined by Johnd®98), | used both qualitative and

guantitative approaches to systematically and eoaly test the propositions. Though

the type of data elicited in each phase are distihe complimentary contribution of
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gualitative and quantitative data and informatioovale for increased rigor, validity, and

depth.
Exploratory Phase Explanatory Phase

= Chained referral sampling » Exhaustive and stratified random

= Establish key informants and sampling among groups (N =
conduct unstructured interviews 277)

» Participant observation = Administer structured

= Adaptation of established guestionnaire
Perceived Well-Being, Job » Formal interviews
Satisfaction, and Environmental = Data analysis in SPSS (one-way
Values questionnaire ANOVA)

= Archival research

Figure 7.1: Summary of research design, methodologgnd analysis using
exploratory and explanatory phases (after Johnson908).

Methodology

The methodology | designed to fit this context wasse a cross-sectional, proxy-
longitudinal design in order to:

1) Establish baseline data for future research ontdipis

2) Establish an indication of social change to empllycmeasure resilience.
| used a pre-existing questionnaire for each othinee indicators, which were all based
on three or five point Likert scales. The questairgs were adapted to fit the context,
and pre-tested among a small sample group forraliifategrity. Adaptation was

accomplished by using data collected from semiesiined and unstructured interviews.
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Each questionnaire lasted approximately one houtjrecluded several additional open-

ended questions.

Exploratory Phase

The information collected during this phase wasd)a®t rich with ethnographic
detail that compliments the statistics with backgr information essential to painting
the entire picture. | recorded the conversatiomsiaformal interviews on paper only,
though | analyzed this critically for continuitydeontent validity during the analysis
phase of the research. Based on the informatiareddrom this phase | was able to
begin the explanatory phase, during which | conetiliatterviews with a deeper insight
into the issues than had | not had the benefiuafitative, ethnographic data. This
information also aided in the creation of survestinments appropriate to the actual
socio-cultural context. It was through the methedwployed during this phase that the
descriptive information provided throughout thiss#rtation was achieved, without
which the quantitative data from the second phasddwot be as informative. The
descriptions provided during the informal intervgeget the stage for understanding why
Chilote culture is the way it is, why the mussebgeratives were most likely a success,
and why the data from this study are importantaimmunity development and common
property resources. Figure 7.1 provides a shomssis of the methods employed

throughout this study.
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Chained Referral Sampling and Key Informant Selecion

Purposive, chained referral sampling, also knowsnasvball sampling, was used
initially to identify key informants. These indiwdls were to be characterized as those
who’s peers identified them with the most amouritradwledge with regard to the
fishing and aquaculture industries in Chonchi andcCbiloé as a whole, as well as
historic attributes of each activity. Chained redésampling is a valid technique for
finding and identifying individuals within a partiar universe who meet specific criteria
(Johnson 1990).

This step was taken in order to establish rappdhimvthe community, in
addition to creating an accurate impression ofgkees outlined in the study to form the
foundation of the survey instruments. Through my@lservations and
communications with other individuals in and arodimel community, | was able to select
seven people whom | considered to be accuraterfeymants. One fisher in particular,
Pedro, became a key source of social networkingeasgas highly regarded among the
fishing community, and was the middle of three gatiens of his family fishing in
Chonchi. His wife became a close friend and comfidallowing for access to details of
family life and women'’s participation in the comniiyn During the first eight months of
this study | spent as much time as possible wigsdlseven fishermen who were either
still exclusively involved in the practice, hadiret altogether, or who had transitioned
to work in the aquaculture firms. | spent time ba tlocks, in their boats, and in their

homes, fully immersing myself into the world oftfieg in Chonchi.
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I conducted informal interviews with fishermen, aqulture employees, owners
of firms, biologists, academics, and community meratand leaders. The people of
Chiloé are extraordinarily kind, and will easilyegent their hospitality to strangers.
While they are not rude, this hospitality is mostyperficial, and getting beyond that is
extremely difficult. | spoke with several othereaschers in the area, some Chilean, who
all agreed that getting in with Chilotes, espeyiallthe smaller communities, was very
difficult to do. Working with a sample exclusivedy males, my gender was also a
hindrance, as it was almost inappropriate at fiiste to be talking with these people. It
took the curiosity of one fisherman, Pedro, to ofiendoor for me to be allowed inside
the world of fishing in Chiloé. His wife, Erica, t@me my closest friend, and through

them | was able to network to other families anthtegrate myself into the community.

Participant Observation

It was through these initial contacts that | walke ab establish rapport, but not
before a lot of difficulty in presenting myself asesearcher (not just a female) and as
trustworthy. This portion of the study took ovex sionths, though my persistence paid
off in the end by facilitating and expediting theustured interview process in the
explanatory phase. Though at first the people dfo€hvere untrusting and skeptical of
my intentions, in the end | gained access and thustigh my commitment to
understanding the contemporary lives of fishermethe island. | spent much of my
time at the dock, talking with people when they lgdet me approach them, and asking

benign questions. After several months | was ivde some boats for informal
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conversations and interviews over mate, and eviéynwato fishing, though with the
criteria that | helped with various tasks on bogsée figure 7.2) Everywhere | have
studied fishermen — Mexico, United States, Argentii’ve found that a sense of pride
for being the focus of international investigatiorbe a universal attribute. Fishing is an
industry that does not achieve much respect outdide immediate confines, and

therefore having a foreigner express interesteir haily lives provides for a sense of

curiosity initially that eventually leads to trust.

Figure 7.2. Participant observation. Foraging for nussels iytilus chilensis) (above)
and other mollusks at low-tide was a daily activity This was especially important
when the market was slow or closed in order to supgment the diet with free and
critical protein.
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Questionnaire Adaptation and Development: Selectioof Resilience Indicators

| adapted well-established questionnaires fromouerstudies (see appendiX)
focusing on the three indicators to fit the cultwentext. Of the three, Perceived Well
Being was not modified since it has been crosaiaaily tested with a high alpha
coefficient. Job Satisfaction was only slightly nifeati, with Environmental Values
needing the most adjustments for cultural and gggucal clarity and validity. The
guestions were five-point Likert scale format, aaldiressed individual characteristics of
feelings of well-being, autonomy, environmentalgperctives, and dependence on
environmental resources. The three variables chioaea a high degree of interrelation.
Job Satisfaction, for example, is shown to havasaociation with individual mental
health (Kornhauser 1965; Pollnac and Poggie 1988)cammunity stability (Pollnac
and Poggie 1988). Life satisfaction is thoughtepehd on life circumstances (Pavot and
Diener 1993), and life circumstances can be aftebtesocial and environmental actions
and shifts. It was my assumption in selecting emmmental values as a variable that
there would be a relationship between occupatiatisfaction, and environmental values,
based on the study by Kempton, Boster, and Haf11899). All three questionnaires
were consolidated with some structured open-endedtmpns throughout in order to
complete the process with each individual in otiéngj, since some participants were

difficult to locate more than once, if at all.
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Job Satisfaction

Richard Pollnac and John Poggie (1988) suggesathagh degree of job
satisfaction, including autonomy and self-worthdaroes more stable communities. They
also acknowledge that to be a fisherman means tharesimply having a job to make
money, which has been a topic of considerationuchrof the maritime anthropology
literature, and generally acknowledged to be t&raith 1977; Acheson 1981; Pollnac
1988; Gatewood and McCay 1991; Orbach 1997). Dedipt enormous diversity among
fishermen worldwide, the characteristics of thef@gssion tend to be similar, and thus
attract people with characteristics that corresporitie activity. While there are many
variables that would account for job satisfactiomag fishermen, it is clear through the
literature that autonomy is a primary contributtorcommitting to this career choice.
Within traditional fishing communities, there cdaabe a sense of pride associated with
the activity, and identifying oneself with beindishermen rather than a factory worker,
for example, is preferred, even if the former attiis temporally less substantial than
the latter (Taylor 1981). This is certainly theedise case on Chiloé, where few people
want to admit having given in to the salmon firmsl @bandoning their more traditional
way of life as autonomous sea faring individuals.

The job satisfaction study and questionnaire dgpegldoy Pollnac and Poggie
(1988) and adapted by Gatewood and McCay (199€lyde questions to assess these
elements of autonomy, as well as detailed chaiatitsr of the activity including subjects

such as psychological characteristics of the jodp.(eense of adventure, challenge,
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prestige) and potential negative factors (e.g.itathon, time away from home, mental

pressure).

Perceived Well-Being

| selected the Satisfaction With Life Scale (SWISiener et al. 1985) for
measuring perceived well being (PWB) for severasoms. This scale is regarded as the
definitive measurement tool for PWB, as well angehe most widely used. It has an
alpha coefficient of internal consistency of .8@ddas been used cross-culturally. It is
important to point out that the alpha coefficiemt this study was .629, and that the
reasons for this variation are unknown. While theeotwo questionnaires focus on
criteria that | judged to be important to the ollegaal of the study, it was also important
to incorporate questions that were not specifiarty one domain, but rather were general
representations of the overall quality of life ($nd Johnson 1978; Diener 1984). lItis
also assumed that individual’s perception of l@ésfaction hold steady over time,
though can change when life events occur (Pavotasiger 1993), which is a
fundamental question of this study.

Data from cross-cultural use of the scale sugiestthis scale can act as an
index of life satisfaction, though the definitiohwell beinghas yet to be explored on a
cross-cultural level to the degree that absolutdidence in its effectiveness is available
(Pavot and Diener 1993). However, in studies cotetliacross 40 different countries,
neither gender nor age had an impact of any staismportance on perceived well

being, and that most people, regardless of cowamdyindustrialized status, tend to report
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feeling of slight to moderate well being (Dieneaét1997) Some of the cross-cultural
findings from other studies using the SWLS sugtesttthose with more autonomy tend
to score higher than those who do not have a s#nadependence and ownership
(Diener et al. 1997), thus solidifying the importarof this attribute in assessing

perceived well being and overall life and job datiion.

Environmental Values

The questionnaire | used for assessing environrhealizes was adapted from
Kempton, Boster and Hartly (1999) in their studyeaivironmental Values in American
Culture This questionnaire was difficult to modify in awthat was culturally
appropriate, since unlike the findings in Americaitture from the Kempton et al. study
(1999), people on Chiloé did not necessarily aggethemselves as a part of the system
or as being interdependent on nature, thereforatimegany cross-cultural similarity with
this particular study. The authors of this studyicated that they had not included
guestions with regard to how and why others mag aaout the environment, inspiring
me to do so. | found that individuals explain &la€ environmental values or concern
when their interaction with nature is highly lindtevhich was my overall reason for
including this questionnaire, since it was my agstion that when fishermen turned to
employment in the aquaculture firms, their contgith nature would be less frequent and
important for subsistence, which in turn would léadliminishing concern.

The Kempton, Boster and Hartley (1999) study alewiged the inspiration for

this dual-phase study design. Instead of relyinguskvely on either quantitative or
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gualitative data, they successfully combined opastted qualitative ethnographic
information with systematically gathered data frquestionnaires. This approach tends
to strengthen both phases with complimentary in&rom. It was Johnson (1998; 2000)
who coined the “exploratory-explanatory approachtiéscribe this sequence. His
studies, like this one, were aimed at testing hypsés about cultural values and beliefs,
which is why | chose this approach.

In sum, the positive or negative direction of théésee indicators appears to
correlate with and indicate a parallel directiocammunity stability. When measured in
reference to change due to occupational shiftséraghat they may serve as indicators
for resilience. These indicators are what theniregipmeasuring the cooperatives set up
by the Fundacién Chinquihue among fishermen’s uama test to see if there is, in this

context, a conclusive example of resilience.

Archival Research

| also conducted a good amount of archival re$edueing this phase. The data
collected from local libraries, the archives in €agChiloé’s capital), the Universidad
Austral de Valdivia library, the library at Salmoni@, and various government agencies
were essential for understanding not only the hystb fishing and aquaculture on the
island, but also for supplying critical demograpimiormation and fisheries statistics,

vital to showing a diachronic perspective of bathaties in Chile.
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Explanatory Phase

My objective was to empirically measure resilienoea social level within a
complex social-ecological system. Resilience hedefined as the ability to maintain
certain social-ecological values in the face ofngjg in this case change being the
transition from wild-capture fisherman to aquacidtamployee. While there are many
researchers focusing on this topic (Gunderson asilinig 2002; Holling 1973; Holling
2002; Janssen et al. 2006; Peterson 2000; Walletr 2006), there is no definitive
methodology established for doing this. Therefbsslected three key indicators that
define this system’s resilience based on obsemstiwhich were participant’s job
satisfaction, their environmental values, and tphenceived well-being. | chose these
indicators for their social-ecological significaree well as having been previously
established and tested through previous studi¢slésagned the questionnaires. The
potential for future cross-cultural comparison agneamples was also a consideration in

selecting these measures.

Systematic Sampling

Two field sites were used on the island of Chiloétider to produce a viable
sample. | began with informal interviews in the toaf Chonchi for a two-month period.
These interviews were conducted with anyone inwbinethe fishing and/or aquaculture
industry, at all levels of the operational procasd hierarchical structure. The purpose of

these conversations was to introduce myself witfncommunity, establish key
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informants, and to understand the current situdtimm various points of view. As time
progressed, | realized that in order to achievargel enough sample, | would need to
include the island of Lemuy, specifically the toafPuqueldon as a part of the sampling
frame. The island of Lemuy is within the ComunaCionchi’s jurisdiction, and also

falls under the maritime responsibilities of thetpef Chonchi Naval Authority. There is
also much interaction between the two locationd,they share histories, families, and
economies.

The first sample was comprised of individuals ireethcommunities belonging to
the same Naval maritime designated zone, which @amnchi, Lemuy, and Vilupulli.
They were selected along the trajectory of thesiteom from wild-capture fishermen to
aquaculture employees, which included fisherme®3)~Ffishermen who became
aquaculture employees (N= 119), and those who imgodved in both activities (N =
78). They were also selected according to the atmfuime they had been involved in
those activities in order to portray a more ac@iestample of a temporal continuum. The
total N was 277. Given the differing charactersio¢ each group, a standard systematic
sampling design was not possible. Therefore, gteefmen were selected using an
exhaustive sampling procedure, the aquaculture@raps were selected through a
convenience sample, and the “both” category wasctad via a question on the
aguaculture questionnaire to select for this paldicgroup. The second sample group of
mussel aquaculture cooperatives was also exhaudtix@ cooperatives, 27 individual

responses).
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Questionnaire Administration and Interviews

The interviews and questionnaires were achievedexser possible. After
completing the sample lists or procedures, | didteber it took to locate the appropriate
individuals. In the case of the fishermen, | ateshéhformal gatherings at the dock and
formal meetings held by the union or the mayorlum@ompleted the list. Achieving
interviews with the other two groups that used mvemience sample were a bit more
difficult, since the respondents had to first beeened. | waited outside each of the
salmon and mussel farms in Chonchi and on Lemuwgricgqual amount of time (one
week) in an attempt to complete an equal numbenrtefviews from each firm. The
difficulty with this sampling procedure is that reasften than not people were either not
on the docks or not willing to spend time outside tb the inclement weather. With
constant rain and winds, outside interviewing waseedingly difficult, and was
therefore completed mostly during the months otidaynand February when the rains
decreased and the temperature warmed. The forteaviews were carried out over the

course of the ten months with each of the key mfots, typically in their homes.

Data Analysis

| entered the data from the structured interviews an SPSS database (SPSS

2004), where | ran descriptive and statistical ysialof the data, including exploratory

factor analysis (more than one independent variattean unequal N), one-way analysis

of variance — ANOVA (different group size and mtran two groups), and the
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Dunnett’s T3 post-hoc test were used to produadtsethat looked for and compared
significance across the groups and sub-groups,hwhére the social-ecological
indicators (dependent variables) and occupatiatefendent variables). After
determining that differences existed among the groeans by using one-way ANOVA,
| used a post hoc test (the Dunnett’'s T3) to seetwdf the means actually differed since
there were more than two groups, and this test sviamkpairwise comparison. This
particular test was chosen because | was unalalestome equal variances between the
means, and the group sizes were also not the same.

Data collection for this project began in SeptemB604 and ended in August,
2005. The first several months were spent estabfistontacts and integrating myself
into the community. Much of the conversation andasbation focused on understanding
the key issues involved within the realms of botluwapture fisheries and aquaculture

from varying perspectives.
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Chapter 8: Discussion

Transformation

The transformation from household to corporate fditas been extreme in some
cases. However, for those who have developed aecatige, it appears as though the
cultural and psychological structures of the hootekither remain in tact or return to
this state after exposure to the corporate scenafithiin the discussion of aquaculture
vs. wild-capture fisheries as an alternative isdtfect this form of development will
have on the social-ecological systems alreadyanep(Stoffle and Halmo 1992). | have
attempted to quantitatively and qualitatively idBnthe impact of this transition in
traditional fishing communities in Chiloé for useaproxy in understanding these
changes in future development programs. The distim¢ make in this study is between
being an employee in an aquaculture firm and baingember of a mussel aquaculture
cooperative.

An important point to make is that the developn@nhussel aquaculture was
concentrated in Chiloé, and therefore producedhg &md embedded history among
Chilotes that has extended into the cultural domasdescribed earlier, the inhabitants
of Chiloé have traditionally been subsistence adpucalists, though are currently limited
in this activity primarily due to a severe reduatia terrain that each family group owns.

This reduction is due in part to native forest preation as well as extensive land not
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suited for optimal use in this sense. This reductibsubsistence has led to a lower
quality of life for Chilotes, as wage labor beconmeseasingly more important.

Although some wage labor activities exist on ti&nd, the one that predominates
for the majority of Chilotes exists in the salmamnrhing firms. The transition to
employee in these firms from autonomous workerscifipally in the artesanal fishing
industry has not necessarily been a smooth ons.|&ads to an interest in finding an
alternative that is comparable and complimentartyaditional activities, and that would
fuel the local Chilote economy. The alternativest thnvestigated in this study are the
cooperative mussel aquaculture operations runtegamal fishermen’s unions. This
activity permits the continuation and stabilitylofal communities insofar as social
networks, residency stability, use and applicatibtraditional knowledge, and a stable
income, contrary to the grim reality of the arteddisherman who no longer has the
luxury of staying put.

The cooperatives that | investigated were estaddishith initial financial and
technological aid from the Fundacion Chinquihuepga-profit organization subsidized
by the tenth regional government of Chile. The ofoye of this program is to provide an
alternative for artesanal fishermen in Chiloé wheexperiencing difficulty in
maintaining their traditional craft in a means theivides economic stability. This
initiative was based on an effort by the InternagioCenter for Development Research
(ClID) and the Marine Research Center and Instivfitédeat Science and Technology of
the University Austral de Chile, who’s main goalsaa provide a development scheme
for rural coastal communities on the big islancCailoé focused on mariculture. This

program was oriented on the establishment of magpedculture and other bivalve
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species of high commercial value, as well as psginganethods. Of significant interest
for this study is the interest the original effpaid to understanding the cultural and
psychocultural characteristics of these rural @asimmunities with regard to their
responses to distinct alternatives to production.

The Fundacion Chinquihue focused exclusively onsau@ytilus chilensi}
cultivation on Chiloé, facilitating production efts by using a native species. The
foundation, from its headquarters near Puerto Mamtthe mainland, grew its own seed
and provided on-site processing and offered freds to the cooperatives formed
under its initiative. To find willing communitiethe foundation did some outreach
among fishermen’s cooperatives, but it was ultiyaie to the organization and will of
the fishermen themselves to see the project throligg foundation provided financial
and technological support, as well as educatiotherprocess, but the fishermen were
responsible for organizing themselves into a uma attaining the various permits. They
were also responsible for supplying the funds &sdethe water space for their operation.
This is where some communities ran into troubleil®Vdll of the communities |
guestioned (N=7) were agreeable to this effortjtidevzidual personality characteristics
of each group affected the viability of the projdedr example, in Chonchi, the
fishermen are self-proclaimed individualists anolitih were excited and interested in
the idea, were simply unable to organize aroursleffort despite repeated attempts on
my behalf. Therefore, the effort was establishedhemeighboring island of Lemuy in
the town of Puquelddn, where the fishermen wereerapt to cooperate.

The original benchmark study found that this depeient program did change

the structure of these coastal subsistence comiasiniiough in ways that were positive
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for social sustainability such as an outlet for keaintegration and some changes in
social structure that were beneficial for extec@hmunication. In addition, having this
increased economic stability has actually aidesh@mntaining the traditional subsistence
agriculture by allowing for the purchase of animalsme improvements, and fishing and
diving materials essential for survival in this man overall increasing the standard of
living of these coastal communities. With regardh® ecosystem, mussel cultivation has
meant a management strategy that on one hand {wrtitecesource by re-populating the
species for future harvesting, as well as stremgigea conservation ethic through and
understanding of the issues involved in the lifeleyand ecosystemic participation of the

species.

The Traditional Chiloé
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Figure 8.1 The view of Chonchi’s harbor coming inffom diving for sea
urchin on Raul’s boat.
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The study area of Chonchi and its environs hasnarigith the indigenous group
the Huilliche. Even after attempts at colonizatitpgople were more united, had more
goodwill, and had enough food” compared with todeipwever, “people developed
their land but without thinking of long-term devptoent, since the future was less
important that today. The problem is that with Wison, they also destroyed the land by
clearing forests and over-working the land, leavafrgost nothing to sustain these
populations without help” (Don Jorge Chiguay, pesaommunication, Chonchi 2005).

The island of Chiloé has long garnered attentwrité beauty and abundance of
natural resources. The Chilote way of life evolaad developed, particularly beginning
around the 1970s, around an insular economy otgegaand livestock, and the
extraction of other primary products from the sed kand. This largely subsistence
lifestyle cultivated a rural and traditional sogiateflected by an informal economy
(Grenier 1989). People today often refer to thesdaefore”, which loosely means when
they were younger, and before the massive developbasgan to occur. “Before we only
had horses and boats to get around, there werdy lzarglpeople, maybe just a few
houses, but the rest was only mountains” (Don Ran@rdenas, personal
communication, Chonchi 2005). Hearing these staiesnot so remote time makes one
realize that the modern life on Chiloé has jusently been implemented. People are still
accustomed to counting on the availability of natwesources for basic survival, but
their availability is, like the Chilote way of lif®ecoming a thing of the past. “There used
to be so much fish here, and every day we woulthgbe shore tonariscar, or collect

shellfish, which was covered with mussels, clamajls, seagull eggs, and the fish could
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be caught without nets or line, just by grabbirgnthout of the water near the shore. We
lived from working the land, grinding our wheatarftour, planting grains and vegetables
— we always had these things, and we actuallyettertthen compared to now, and we
didn’t even have stoves, but used thgori (Don Raul Colivoro, personal
communication, Chonchi 2005).

Today, however, while some subsistence is posstbemainly a complementary
activity as resources become scarce and the mackabmy moves in. People have had
to look for resources away from home, creatingrenfof dependency on external
resources and markets, either to sell their goodis work. The life for the typical
Chilote can be best described as one of semi-4ahsis and of being in a state of
transition between subsistence and market econptal@ag with it the rural lifestyle
typical of Chiloé in order to become a part of tiaitalist production process for
survival.

“People here aren’t the same now. When someorgedesomething, there was
always somebody to provide it, even if it meaningaio town. Neighbors were very
important and it was a beautiful thing. They wdreré to help, being happy with life”
(Don Raul Colivoro, personal communication, ChorZ05). The social relations in this
form of society as described by some of the oléeapge in the community who
remember these times were integral for survivad sach as the natural resources
themselves. The institutions that developed thrabgke relationships served to regulate
society in a way that allowed for survival. Whepgh institutions are threatened by
changes in subsistence mechanisms and economipgleaeffect occurs that may be

positive or negative, depending on the ability aapacity for reorganization.
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Many Chilotes looked to fishing as a means of mmgento the market economy,
and dedicated their lives full-time to the activiBuring the years 1938 to the early
1960s, this activity was at a height in Chiloédieg almost to the extinction of a native
species of mussel called the choro zap@earomytilus chorus as well as exhausting
the natural banks of other native mussel specissutthern Chile (Avila et al. 1994).
This motivated the different government institusarharged with managing fisheries to
establish mussel cultivation as a priority, notyomh Chiloé, but in all of Chile (Caniggia
2000). This marked the inception of extensive madture in Chile.

This effort has had both positive and negativea#f on the native Chilotes. On
the one hand, there is a constant source of em@otyrwhich given the state of the land
and of the market, is now essential. Employmemihénfirms is not ideal, but as the
people say, at least it is there. The challengeéping these communities in tact in some
regard in order not to destroy the fundamental fi@akattributes of the typical Chilote
culture. As discussed in the methods chapter sthidy sought to evaluate the effects of
this industrial shift on the individual cultural&psychological level. The objective was
to discover whether the fishernfeén these coastal communities were experiencing a
positive or negative effect when they transitiofredn wild-capture fishermen to
aquaculture employee.

The data showe that in fact the fishermen weréatier off in this instance in
terms of the three chosen indicators. The datandidever, indicate that when fishermen

were involved in a cooperative aquaculture in@tiwhere power was maintained and

% While fishermen in Chonchi and its environs no lengonstitute the majority of the population,
they are still representative of the populatiolaege in terms of subsistence living by means of
hunting and gathering natural resources, and orllge past 30 years entered into the market
economy with their catch.
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traditional skills and knowledge were employedytthere resilient in that their activity
may have changed, but their basic foundation regadkgiim tact and their indicator scores

actually improved.

Results

These data have indicated multiple interestingltesas summarized in table 8.1.
They reveal that the closer along the trajectory gets to being an aquaculture employee
and the farther away from being a fisherman, tinefahe overall scores. Surprisingly,
despite a steady paycheck from employment in thesfithe fishermen were not better
off working there in terms of perceived well-beimgjob satisfaction.

Most important is the finding that those involvedhe implementation and
management of their own aquaculture cooperativevghe highest scores of all three,
with significant differences across all three valés. The importance of this finding is
that there appears to be a solution to disappearniddish stocks in terms of resilience
and sustainability for fishing dependent commuaitihis strategy has already been put
in place in several US communities, most notablgaC&ey, Florida, where clam
mariculture cooperatives have provided for the icotd survival of an entire
community.

Government organizations such as NOAA and the @hitegional government
in the 10" region have both expressed interest in aquactgtmgoyment as a solution to
increasing difficulty in making a living from wildapture fisheries. However, they have

suggested that displaced fishermen would make &heployees in aquaculture firms,
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which, according to this research, is not the céke.individuals in the aquaculture
employee categories scored consistently lower @&mgrother group across the two most
important indicators of job satisfaction and perediwell being, thus showing that their
quality of life was not maintained, and that theteyn was so significantly altered by this
change that it was unable to reorganize and adaptder to be resilient.

On the other hand, when the fishermen were putpiosétion, although
reorganized, they still maintained the originalridation in terms of basic socio-cultural
characteristics, they were able to adapt and exesl @ndicating that resilience is
possible among this group. This strategy is nog anportant for the fishermen
themselves, but transcends to the entire comm(emstglefined as those who are fishing-

dependent) to sustain socio-economic autonomy altaral and societal foundations.
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Table 8.1. Summary of questionnaire results as anated in SPSS

Fishermen Both Aquaculture | Cooperatives
(N =53) (N=78) (N =119) (N=27)
M SD M SD M SD M SD Fr*

PWB|26.63| 2.89 | 23.69| 3.89| 2345 4.4%31.42)4.67 12.33***

EV | 71.77| 430 | 70.46| 6.80| 74.73 6.4378.35|6.21 12.23***

JS 56.26| 2.77| 52.74, 5.40 48.16 1.2764.87 | 4.68 115.1 7%

** M = mean, SD = Standard Deviation, F = F scores(gnificance)
¥+ P < 001
PWB = Perceived well being; EV = Environmental vales; JS = Job Satisfaction

In table 8.1, the sum of the scores of each vaidbtrceived well-being (PWB),
environmental values (EV), and job satisfaction) @® shown as represented by the
mean, the standard deviation, and the F scoreFHuere denotes a significant
difference between the scores of the cooperativalmees and the other three categories.

These data show that being a member of a musspératove in Chiloé significantly
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raises one satisfaction with life in terms of wedling and employment, as well as how
one perceives the environment. Figure 8.2. showsdaxh of the original three groups
of fishermen, aquaculture firm employee, and batherman and aquaculture firm
employee scored across the three variables. Figimeane the happiest with their state of
well-being (26.63) and job satisfaction (56.23pubh score slightly lower than
aquaculture firm employees in environmental valids77 vs. 74.73). At present, | do
not have an explanation for this except for theeptiél of error in my adaptation of the
guestionnaire. As expected, the “both” categorlg fedbmewhere in the middle with
scores for PWB (23.69), EV (70.46), and JS (52.&44, working exclusively for an

aquaculture firm tends to lower scores in lifedattion: PWB (23.45), JS (48.16).
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Figure 8.2. Indicator scores across the three origal groups
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Figure 8.3. Indicator scores across the three origal groups with the addition of the
cooperatives.

Figure 8.3 shows that those fishermen who are mendiehe fishermen’s union
mussel aquaculture cooperatives show significdntizer scores across all three
indicators (PWB — 31.42; EV — 78.35; JS — 64.8He Most significant result is that
fishermen in the cooperatives show characterisficssilience. Even though they have
structurally changed their occupation, basic elémehtheir foundations persist, such as

autonomy, use of pre-existing knowledge, and thmmt@aance of social networks.
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Chilote Fishermen’s Union Mussel Farms and the Patko Resilience

Resilience theory, by drawing upon systems ecologgceptualizes socio-
political and ecological processes as a set oalgbically nested processes operating in
a non-equilibrium state (Gunderson and Holling 20&2ich ecological theory is clearly
well-adapted to political-ecological concerns (Abetl Stepp 2003) and with a
progressive contextualization methodological apgino&s used as that theoretical base of
this study as an expansion upon the deficiencie®achl-ecological theory.

Given the current predicament, it is clear thagsanhal fishermen on Chiloé will
need to adapt to this changing social and ecolbgimaronment if they are to create a
sustainable situation for themselves and their comnes. If whether they succeed or
fail will depend on their capacity for resilieneeeaning how much shock their system
can absorb without changing its basic foundatiofundamental ways. The ability for
resilience depends on three key characteristiesdégree of disturbance or change the
fishing community ecosystem can take without atigits basic foundation; how well the
system can organize itself; and how well the systambuild resilience capacity through
learning and adaptation (Carptenter et al. 200lid&tson and Holling 2002).
Institutionalized management does not favor conedizing strategies that adhere to
these guidelines, since they can be long and cd3#yerally, standards and rigidity are
preferred over long-term visions and ecosystemjaahceptualized strategies. For
social-ecological resilience to occur, however,ghacess must begin with holistic or
ecosystemic thinking, and an understanding thatamuamd natural systems are

inextricably linked.
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The Resilience Alliance is an interdisciplinary gpdformed in 1999 with the goal
of providing a theoretical and practical foundatfonsustainable development policy. Its
members have assumed responsibility for estabtistpindelines for exploring social-
ecological resilience. One important aspect of Wrk is the concept of the adaptive
cycle that suggests that systems change theirttsteuand function over time through
internal and external forces and in patterns thasamilar in a wide range of social-
ecological systems. Lance Gunderson and C.S. Holilounding members of the group,
describe this process as a continuous loop (saeef}5). The loop implies a perpetual
cycle that begins with exploitation or growth amhservation. These are expressed in
ecological terms as r and K phases —r represerdd growth through resource
availability and use. In ecological systems, tluigesponds with succession, whereas in
social systems it can mean the original usersresaurce. The K or conservation phase
is where the system slows its growth but increagesconnectedness and links, but at
the same time becoming more susceptible to shadodial systems, this would be
related to organization of institutional structuoesn ecological terms, the climax or
equilibrium stage. The loop continues with the askephase&) in which structures
collapse from external or internal disturbancesugh reorganizatiorof follows, which
is the start of another r or growth phase. This paase of growth can be similar or
different, depending on the many variables affectire system. Resilience occurs if the
new growth phase is fundamentally similar to thst fi phase.

| apply this model to understand change withihdiges in Chiloé. Here, fisheries
represent r, where growth occurred through exgloiteof resources. The K or

conservation phase of this system was the estateishof social networks, nested
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hierarchies of institutions, and a specializatibslalls that led to instability. The system
here is in release or collapse, attributed to dtenperturbations or shocks by the
aquaculture firms. It is my premise that reorgatigrais occurring as a result of the
union cooperatives. The key structural variablggeap not to have been significantly

altered, suggesting resilience.

r — Fisheries

K — Institutional organization

Q - Aguaculture firms

Exploitation (growth) —r o - Cooperatives

Conservation — K

Release (collapse)

Reorganization e

Figure 8.4: Representation of Resilience in the Caf Chiloé.
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potential —

connectedness —

Figure 8.5: Resilience Feedback Loop. Source: Gund®n, Lance H. and C. S.
Holling, eds. 2002. Panarchy. Island Press. Washitagn DC
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There is still a lack of agreement as to whetlgeiaaulture is a viable solution to
the disappearance of fisheries, and would senam ascome alternative. The persistent
idea that fishermen are too culturally dissimilamh the practice of controlled cultivation
for it to be a viable solution is the primary reasehind such thinking (NRC 1998;
Pollnac 1982, 1990; Pollnac and Weeks 1992). Tisemew evidence of success in this
strategy, which may be due in part to an in-depttucal understanding and
compatibility, and perhaps most importantly, a né&ewes 1986; Schmittou et al.,
1985; Pollnac 1991; Pomeroy 1992). The succestigdse of Chiloé is due to the
foundation’s success in following these guidelin®s,also in their insistence on a
“hands-off” approach that allows for ownership &\l beyond that of participation.
This is not to say that participation is not aicakt component, and the approach taken by
the foundation may not be right for every circumst one again stressing the
importance of socio-cultural compatibility.

According to Pomeroy, these initiatives shouldrbplemented as a
complimentary activity to fishing (1992). The ddtilty with this assertion is that in many
instances fishing is no longer an option due te@tband/or non-existent fisheries. One
relevant point expressed by Pomeroy is the desirabf agricultural expertise or at
minimum, understanding, that would aid groups siiérmen in making the transition
since aquaculture is more akin to agriculture ttoefishing (1992). | have expressed this
as an important component as to why the initiatiae been successful in Chiloé, given
the historic dual-activity lifestyle of working dothe land and the sea. Using agricultural

knowledge and techniques that native Chilotes atrewater-based activities has eased
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Chapter 9: Conclusion - Measures of Resilience AmgnCoastal Fishing
Communities on Chiloé

Research Findings

In this research | sought to explain what happengild-capture artesanal
fishermen when they are forced out of their pratesand lifestyle through
environmental circumstances. Aquaculture is prenateChile, and jobs are plentiful in
the industry, so it seemed logical that many fistesr would be turning to the firms as an
alternative. Since this turned out to be the cas€hiloé island where the majority of
these firms exist, | used that industry as the tpofitransition. This decision provided for
interesting analysis, not only in terms of employineharacteristics, but in other social,
ecological, and economic factors as well.

Aquaculture is not as related to fisheries as nvaoyid think, including some
governments and Non-governmental Organizationsatteaseeking alternatives for
displaced fishermen. In reality, the only simil@stare water and fish. The modes of
production, social structure of work, knowledgedyad relative independence are all
extraordinarily different, comparative to huntimgthe case of fisheries to agriculture in
the case of mariculture. However, since this seene only one of few viable
alternative sources of income for fishermen withiglteries, | decided that finding out
what important life satisfaction characteristios altered among fishermen who are

making this transition. | chose three variableBfefsatisfaction that also included a
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social-ecological element, since system dynamiesraerrelated with quality of life.
These were: job satisfaction, perceived well-beamg environmental values. All three of
which had been well established in previous studgelseing important to community
sustainability (Diener et al. 1984, 1985; Pollnad &#oggie 1988; Gatewood and McCay
1990; Kempton, Boster, and Hartley 1999). Howelemas not only interested in issues
relating to sustainability, since sustaining aitradal lifestyle on Chiloé no longer
seemed feasible due to rapid industrial changéemstand, bringing with it just as rapid
social change. Therefore, | decided to focus oitigase as the theme, using the three
variables as predictor indicators for the abildyeather change but to still maintain
original foundational qualities.

To do so, | set out to test the hypothesis thaefimen who become employees in
aquaculture firms tend to score lower in thesecattirs than those who remain
fishermen, despite extreme difficulty making anigi | chose three groups to represent
this transition, which were fishermen, aquaculemgployees, and those involved in both
activities. The second hypothesis tested was isia¢fmen who became members of
small-scale aquaculture cooperatives founded artf@igunions would score either
equal to or above the other three groups. Thesethgpes were based on the assumption
that autonomy is the principle characteristic distaction among fishermen (Acheson
1981; Pollnac 1988; Orbach 1997), which tends ttosiewhen they become wage-
laborers.

To accomplish this research, | used a dual-phgseapgh that combines
ethnographic detail with systematically gathere d@his combination of descriptive,

in-depth information gained through formal and mnfal interviews and participant
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observation, and quantitative, questionnaire ddriveform data provided for a complete

picture from which predictions can be made basestatistics.

Limitations

While the sample size of 277 for the explanatdrgge of this project was
adequate to generate assumptions about the ogemllation, the lack of a sampling
frame for all three groups and a standard samphiethodology threatens the external
validity of the data. Within the time-frame of theidy, it was not possible to achieve the
necessary permission to gain access to aquactitmremployees from within the
company, which is why a convenience sample was. ugadould be beneficial in the
future to attempt an exhaustive sample with aqua@iemployees, since this was the
procedure accomplished with the fishermen. It wgdhope to attain data with inferential
integrity and to be able to apply this model crogkurally. It will therefore be important
to focus on systematic sampling in the future &sth are the goals.

Another limitation was the lack of baseline datadHhis information been
available, my design would not have been a “proag’js the case with many research
projects aimed at measuring change. However, tteelaallected will serve as baseline
information for research in the future if changeiotime is to be the primary question.
Measuring social-ecological change at this timarafertainty in the world’s fisheries is a
trend among scholars interested in sustainabgilicy and resilience (Folke et al. 2002;

Walker et al. 2006). So while this study may notenthe statistical rigor to make
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inferences, it does show based on the best avaitgdiions a valuable picture of the

transformations taking place on Chiloé.

Coastal Policy Implications for Complex Social-Ecalgical Systems

Complex social-ecological systems are those ttead @ombination of equal
influence of each ecological and human systemghereof which can be extrapolated for
independent evaluation (Walker et al. 2006; Watktal. 2004; Westley et al. 2002).
These systems are complex in that their tempoxhkgatial scales are massive, and are
linked at multiple scales (Walter et al. 2006; Gersthn and Holling 2002). The system is
constantly under stress from external forces thatlave positive or negative effects,
depending on the system’s ability to be resilidatbe resilient, the system must
maintain its original structure and function despitese disturbances (Carptenter 2003).

This research used qualitative and quantitativenods to empirically test and
ultimately understand how occupation affects indlinal indicators of social-ecological
resilience - perceived well-being, job satisfactiand environmental values among
fishermen making the transition from autonomoudependent actors to wage laborers in
a corporate management regime. It also identifisttaegy for resilience and
community sustainability in the wake of this trarmsi in the form of cooperative, small-
scale, native species aquaculture farms. Whilestinsgegy has been adaptive to the
changes taking place, it has actually been moeetafnsformation, which is still

considered an element of resilience provided thgtral structures are maintained. In a
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discussion of resilience in social-ecological systeWalker et al. (2006) state the
following:

In contrast to adaptation, transformation involgkanging the

state space of the system by the addition of nate s@ariables or

the loss of others, which will most likely change scales and the

nature of the cross-scale relationships of the qgduyaas well.

It requires the emergence or development of a ried/ d&f

system, or a fundamentally new way of “making anfiy”
In essence, the change from being hunters to bainters, to put it simply, has been a
transformationfor several fishing communities on Chiloé that Blagwn principles of
being resilient. Adaptive strategies or transfoiore that are resilient are models that
development initiatives should follow if sustainéiis the desired outcome.

On a broad scale, the findings may have implication future coastal
community development in the form of aquaculturkicl can be related to community
resilience and sustainability. These data may é&edl as critically important to the
validation and institutionalization of co-managemegimes, as local-level participation
or incorporation of values and knowledge may bermfof resilience for fishermen and
their communities. Social research in the areagyohaulture and the communities that
the industry affects is fundamental as this nevagigm emerges as a world-wide

standard in the production and supply of marinelpets, and may potentially supplant

the generations-old cultural heritage of arteséishing.
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Future Direction

Fisheries world-wide are in a dire position, yet ttemand for seafood continues
to rise, making aquaculture a logical step in sypgl this resource. Clearly, aquaculture
is becoming an increasingly important economicvéigtand food production strategy
throughout the world, in the North and South, antemperate and tropical regions.

Intensive, large-scale operations, especially thiogefarm non-native species,
can be detrimental to the human ecosystem thatateein. At the same time,
international development agencies and state arad ¢mvernments herald aquaculture as
a means of economic development, resource diveaiiin, and food security, and some
scientists argue that it can be a strategy fontaktie pressure off of wild fish stocks in
order for them to recover.

This all may be true, but special attention needsetpaid to planning and
conceptualization of these strategies at the contynlavel, and that a long-term vision
should be in place that ensures a resilient an@disable operation. Social-ecological
systems can be sustained in spite of perturbasiocls as the one discussed here by the
introduction of aquaculture, but acknowledging ithgortance of resilience and its
characteristics is critical to success. Though esgarch is in Chile, | use standard
methodologies for empirical measurement to allosréplication and also comparison
with other sites to allow for generalization. Tthen can have important implications for
maritime and coastal policy both in Chile and elsex where aquaculture or other
disturbances are supplanting small-scale fishamesaltering communities. Aquaculture

cooperatives may not be the panacea for all fishergmunities under pressure to find
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alternatives, but | have demonstrated that indage it is a viable and sustainable
substitution for maintaining a sense of basic ealtand community structures in Chiloé.

While we see dramatic changes when cultures trandiiom terrestrial foraging
to horticultural activities, the dynamics of groupfiant on marine resources differs. We
can not necessarily expect to see similar transdtoms. Future research should explore
the resilient nature of such communities in theefatpotentially dramatic shifts in
economic production and address the factors thattaia community structure. Within
this line of thought, some questions arise, suchigder what conditions are these
transitions sustainable and result in improvemétitelihood? How does cooperation
change in this transition? Are cooperative firmmpetitive with capitalist firms? And
also, how does community structure change or haeswitaintained? In the case of
Chiloé, a social network analysis would be benafj@s would a more in-depth analysis
of the changes in state variables and scales iadalvthe transformation.

Ultimately, it is up to the individuals within commities in a state of change to
be amenable to and promote resilient strategiesustainability. The fishermen of
Chiloé are working toward this goal, and many haxgerienced success. Given the right
parameters, it is possible to transform withouthgéiarmful or disruptive to the primary
ecosystem of which they are a part. This was plesbigcause of the flexibility of
management and the willingness to be adaptive, dfotrhich are critical components of
successful policy. In a recommendation paper tdXoed Summit on Sustainable
Development (WSSD) in Johannesburg, South AfricAugust 2002, Carl Folke et al.

(2002) concluded with the following:
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Policy should develop indicators of gradual chaage early
warning signals of loss of ecosystem resilience@ossible
threshold effects. Policy should encourage momtpdf key
ecosystem variables and aim to manage diversityngurance

to cope with uncertainty. Policy should stimulatesystem
friendly technology and the use of economic incargito enhance
resilience and adaptive capacity. . . Policy shqutvide
incentives that encourage learning and build eccéddgnowledge
into institutional structures in multi-level govamce. Policy
should invite participation by resources users@heér interest
groups and their ecological knowledge.

Despite criticism of such approaches because & &nd economic constraints, this case
has shown that neither need be impediments toeesd, and that with foresight and
some basic variables in place, resilience and isiaddidity are possible for coastal

communities facing change.
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APPENDIX A: QUESTIONNAIRE

NUMBER:
Chiloé, Chile Fisheries and Aquaculture Survey Date Time
Location Fisherman Employee h Bot

Quiero solicitar su permiso para participar en pstyecto. Es un proyecto de
investigaciones para mi tesis doctoral en antrapalqy se trata de los cambios entre los
pescadores artesanales a partir de la llegad® @erlpresas salmoneras. Si dice que si,
voy a hacerle unas preguntas sobre su punto @deenstuanto a como se ve la
naturaleza, su trabajo, y su nivel de satisfaciolaeida. Este ejercicio debe tomar mas
0 menos una hora. Durante el ejercicio, no voyegunmtarle su nombre, ni usar su
nombre en ninguna parte de mi proyecto. No hayuessps correctas. Lo que me
interesan son sus pensamientos y sus respueststdmn

Esta investigacion no le afectara ni podra ocaslientafio. Puede decidir no seguir
participando en cualquier momento. Toda la infaridra que se colecte seré
confidencial. Voy a usar un numero o un codigoende un nombre para identificar sus
respuestas. Todas las respuestas van a quedatggauseguro. Usted no esta obligado
a participar en este proyecto y puede dejar decjpat en esta activiadad en cualquier
momento.

Entonces, quiere usted participar en este proyecto?

Por favor digame si usted tiene preguntas o ingdeésts sobre la investigacion ahora o
durante el proyecto. Estaré aqui en Chile hastadel Julio. Después me puede llamar al
namero de teléfono 011-1-706-247-5802.

1. Que es el empleo mas importante que tiene ahora?
(What is your most important source of employmewd)

Pescador / Buso Empresa de salmon / choritos Amba
(Fisher) (Aquaculture firm) (Both)
2. Es usted el dueno de la lancha o bote en que &rabaj  Si No

(Are you the owner of the boat that you work on?)
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13.Que nivel de educacion ha cumplido?

. Donde aprendio ser pescador / buso?
(Where did you learn to be a fisher?)

Familia Escuela Amigos

. En que empresa trabaja usted?

Otro

(What firm do you work for?)

Que es su trabajo alli?
(What is your position there?)

. Dondo nacio?

(Where were you born?)
Cuantos anos ha estado con este trabajo?
(How long have you had this job?)

. Ha tenido otro empleo antes de este?

(Have you had another job before this one?)

Pescador / Buseo Empresa de acuicultura

. Tiene otro empleo o actividades para ganar din&go? No

(Do you do anything else to make money?)

Cuenteme de ello(s) (What?)
1.
2.

3.

10. Esta casado? Si No

(Are you married?)

11.Tiene hijos? Si No

(Do you have children?)

12.Que edad tiene?

(How old are you?)

Viudo

Cunatos?

Otro

(What is your highest level of education?)

(What was fishing like five years ago?)
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Mejor que ahora Igual que ahora Peor que ahora

15.Como piensa que van a ser las condiciones cince emel futuro?
(What do you think they will be like five years fronow?)

Mejor que ahora Igual que ahora Peor que ahora

Aqui hay algunas frases con las cuales usted pedté de acuerdo o no esta de acuerdo.
Usando la escala debajo que va desde 1 a 7, quierosted indique su nivel de
concordancia con cada una de las frases. Por faui@ro tambien que usted este sincero
y abierto con sus respuestas.

Satisfaction With Life Scale (Diener) (SWLS)

1 = estoy muy en contra

2 = no esoty de acuerdo

3 = esoty un poco en contra
4 = no tengo opinion

5 = estoy de acuerdo un poco
6 = estoy de acuerdo

7 = estoy muy de acuerdo

8 = no contesta

1. Por lo general, mi vida es lo mas idealmuede ser para mi.
(In most ways my life is close to my ideal)

2. Los condiciones de mi vida son excellentes
(The conditions of my life are excellent)

3. So soy satisfecho/a con mid vida.
(I am satisfied with my life)

4. Hasta ahora, he logrado las cosas impestgue quiero en mi vida
(So far | have gotten the important things | wanlife)

5. Si pudiera vivir mi vida de nuevo, you b#aria casi nada.
(If I could live my life over, | would change alntasothing)

1 = no estoy de acuerdo
2 = no tengo opinion
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3 = estoy de acuerdo

Environmental Values (After Kempton et. al.)

1. Yo dependo en el mar para algo en mi vida.
(I depend on the sea for something in my life)

Que?

2. Si hay problemas con el mar, hay techmlogya arreglar las.
(If there are problems with the sea, there is teldgy available to fix them)

3. Yo creo que el mar ha cambiado durantadai
(I think the sea has changed during my lifetime)
Como?

4. La gente tiene la responsibilidad de lasaproductos del mar de una manera
responsible para no agotarlos.
(People have a responsibility to use marine ressuresponsibly, without depleting
them)

5. Debemos usar los productos del mar denan&ra que haga que existen para
nuestros ninos y sus hijos.
(We should use ocean resources in a way that entha® existence for our children and
their children)

6. Los productos del mar existen para sarkis humanos.
(Marine resources exist to serve humans)

8. Yo creo que hay bastante reglas sobgues$rabajan en el mar.
(I believe there are enough rules/laws for those whrk on the sea)

9. Yo creo que las empresas salmoneros jatigas tienen el mismo sentimento
sobre el mar que los pesecadores artesanales.
(I think that the salmon firms here have the sareatality about the sea as artesanal
fishermen)
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10. Yo creo que las generaciones futurosndipan en el mar.
(I believe that future generations will depend loa $ea)

11. De vez en cuando, tomo qualquier pescadlariscos que quiero, pero
solemente si los necesito para darle comida amilié&a
(Sometimes | take whatever fish or shellfish | wamit only when | really need them to
feed my family)

12. Debemos investir en la industria salmohoyito para que la gente de aca
puedan tener una vida mejor.
(We should invest in the salmon industry so thaigbe here can have a better life)

13. Yo hago todo lo que puedo para mantesgrbductos del mar sanos, porque
mi trabajo depende en su sanidad.
(I do what | can to keep marine resources healdtabse my job depends on their
health)

14. Mi punto de vista sobre el mar ha cantbiad
(My point of view about the sea has changed

15. Tener un sueldo bueno es mas importaet@rpteger a los productos
marinos.
(A good income is more important than protectingingresources)

16. Yo debo tener el poder de sacar pescawriecos cuando quiera, aunque
haya reglas contra ello.
(I should be able to take fish or shellfish whenmdweant, even though there are rules)

17. Yo creo que otras personas protegembnssos del mar.
(I think that other people protect ocean resources)

18. Tener un mar sano es necesario paraueaeconomia fuerte.
(A healthy ocean is necessary to have a strongoeogn

19. Yo tengo una obligacion para protegeraelno solo para otra gente, pero
para el propio mar.
(I have an obligation to protect the sea not jasother people, but for the sea itself)

20. El relacion entre la gente y el mar esdendominacion, no de concorcio.
(The relationship between people and the sea i@bdemination, not of partnership)

21. Mi primer prioridad es para darle conaduai familia. El salud del mar viene

despues de esto.
(My first priority is to feed my family. The healtif the sea comes after that)
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22. Si existe mejor tecnologia que hace mdane al mar, es obvio que las
empresas lo usaran.
(If there is better technology that doesn’t harea¢kba as much, the firms will certainly
use it)

23. La unica responsibilidad que la gentestsobre el mar es hacer que les sirvan
sus intereses.
(The only responsibility that people have to tha iseo make it serve their own interests)

24. Los humanos deben dar se cuenta de gymasge de la naturaleza, y no deben
manipularla.
(Humans should recognize that they are part ofreaaand should not manipulate it)

25. Yo hago todo lo que puedo para protdgeae
(I do everything | can to protect the sea)

26. Las empresas solamente protegen el rabgabierno les dice que tienen que
hacerlo.
(The firms only protect the sea if the governmelistthem they have to)

27. El mar no requiere tanto protegion quesaeos.
(The ocean doesn’t require as much protection athivk)

28. Los beneficios del crecemiento econosaeomucho mas importates que
gualquier dano del medioambiente.
(The positive benefits of economic growth are mondre important than any
environmental harm)

29. Como se ve usted en relacion con la naturaleza?

30. Piensa que podria trabajar en un equipo, depeetrabajar solo?

(Aquaculture employee only)

30. Cree que la experiencia de trabajar en la esagra cambiado su punto de vista sobre
el mar?
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Job Satisfaction Questionnaire (After Gatewood andcCay 1990)

Ahora quiero preguntarle unas preguntas sobrevel de satisfacion que usted tiene con
su trabajo. Usando una escala que uso antes, gquienme indique el nivel de satisfacion
de lo que piensa sobre las siguientas frases.

1 = descontento
2 = neutral / sin opinion
3 = contento

1. Los requisitos fisicos del trabajo
(The physical demands of the work)

2. Sus companeros del trabajo
(Your fellow workers)

3. El presion mental del trabajo
(Mental pressure of the work)

4. La sanidad del trabajo
(Healthfulness of the work)

5. El manejo de las reglas
(Management of the rules)

6. El desafio del trabajo
(The challenge)

7. La seguridad de su sueldo
(Predictability of your earnings)

8. El horario del trabajo
(Your work schedule)

10. Tiempo para su familia
(Time for family)

11. La aventura
(The adventure)

12. El tiempo que tarda en llegar a dondegpes
(Time it takes to get where you fish)

13. Cantidad de horas que trabaja a la semana
(Number of hours you work per week)
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14. Estar conectado al mar
(Working in connection with the sea)

15. La seguridad del futuro del trabajo
(Job safety)

16. El sentido de la autonomia
(Feeling of autonomy)

17. Tiempo fuera de la casa
(Time away from home)

18. Usar sus habilidades en frente a laaaaa
(Using your skill against nature)

20. El respeto que le da los de mas poresmagor
(The respect people give you as a fisherman)

22. La limpieza
(Cleanliness)

24. El sentido que esta haciendo algo imptarta
(Feeling you are doing something worthwhile)

25. El sentido que tendra un futuro en eabajo
(Feeling you will have a future in this line of vkor

26. La cantidad de dinero que gana
(The amount of money you earn)

Si pudiera cambiar algun aspecto de su trabajohgua?
(If you could change an aspect of your job, whatiddat be?)
Los salmoneros y los choriotos me han mejoradadia v
Si No
Como?
Ha visto un cambio en las empresas desde que erageioajar alla?
(For fishermen)

Porque no ha buscado empleo en las empresas?
(Why haven't you gone to work for the aquaculturm§?)
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(For aquaculture)
Porque busco trabajo en la empresa?
(Why did you go to work for the aquaculture firm?)

Hay gerenetes que le ha preguntado sobre sus exgies o habilidades sobre el mar?
Muchas gracias por participar en esta entrevista.

Si usted tiene mas preguntas sobre sus derechaspanticipante, puede contactar a
Christine A. Joseph, Ph.D., Human Subjects Offib@yersity of Georgia, 606A Boyd

Graduate Studies Research Center, Athens, Gedd§@237411, USA; Teléfono 011-1-
706-542-3199; Email IRB@uga.edu.

175



APPENDIX B: DESCRIPTIVE STATISTICS

Descriptive statistics

Fishermen N=53

% of sample for each response

Label M SD 1 2 3 4 5 6 7
SWLS1 5.49 .669 0 0 0 0 60.4 30.2 9.4
SWLS2 5.47 775 0 0 3.8 0 47.2 43.4 5.7
SWLS3 590 1.176 0 3.8 1.9 1.9 17.3 42.3 32.7
SWLS4 5.04 1.255 0 7.5 7.5 0 50.9 26.4 7.5
SWLS5 4.79 1.035 0 1.9 17.3 0 63.5 15.4 1.9

Total 26.634 2.89
Table 1.1
Both N=78

% of sample for each response

Label M SD 1 2 3 5 6 7
SWLS1 5.68 147 0 0 1.3 0 41.0 44.9 12.8
SWLS2 454 1.266 0 0 35.9 1.3 39.7 19.2 3.8
SWLS3 551 1.096 0 1.3 7.8 0 36.4 39.0 15.6
SWLS4 433 1.695 1.3 20.5 16.7 0 39.7 10.3 11.5
SWLS5 3.69 1.575 1.3 36.4 11.7 6.5 32.5 10.4 1.3

Total 23.688 3.887
Table 1.2
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Agquaculture N=119

% of sample for each response

Label M SD 1 2 3 4 5 6 7
SWLS1 5.68 .823 0 0 5.9 0 19.3 69.7 5.0
SWLS2 4.18 1.293 0 0 50.4 .8 35.3 7.6 5.9
SWLS3 535 10.46 0 0 11.8 0 37.0 43.7 7.6
SWLS4 421 1.692 .8 21.0 24.4 .8 20.2 28.6 4.2
SWLS5 4.03 1.722 1.7 31.9 10.1 0 33.6 19.3 3.4

Total 23.453 4.458
Table 1.3
Salmon N=67

% of sample for each response

Label M SD 1 2 3 4 5 6 7
SWLS1 5.48 .943 0 0 10.4 0 20.9 68.7 0
SWLS2 3.61 1.302 0 0 79.1 15 9.0 0 10.4
SWLS3 491 1.055 0 0 19.4 0 52.2 26.9 1.5
SWLS4 297 1.087 15 37.3 41.8 15 17.9 0 0
SWLS5 299 1441 3.0 53.7 17.9 0 17.9 7.5 0

Total 19.955 1.837
Table 1.4
Mussels N=52

% of sample for each response

Label M SD 1 2 3 4 5 6 7
SWLS1 5.94 539 0 0 0 0 17.3 71.2 11.5
SWLS2 4.90 .846 0 0 13.5 0 69.2 17.3 0
SWLS3 5.92 710 0 0 1.9 0 17.3 65.4 15.4
SWLS4 5381 .687 0 0 1.9 0 23.1 65.4 9.6
SWLS5 5.38 .932 0 3.8 0 0 53.8 34.6 7.7
Total 27.961 2.195
Table 1.5
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Total N=250

% of sample for each response

Label M SD 1 2 3 5 6

SWLS1 5.64 770 0 0 3.2 0 34.8 53.6 8.4
SWLS2 456 1.289 0 0 36.0 .8 39.2 18.8 5.2
SWLS3 552 1.106 0 1.2 8.5 A4 32.7 41.9 15.3
SWLS4 4.42 1.637 .8 18.0 18.4 4 32.8 22.4 7.2
SWLS5 4.08 1.599 1.2 27.0 12.1 2.0 395 15.7 2.4
Total 24.193 4.179

Table 1.6
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